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1. Introduction 

1.1. General 

This document is the Work Plan for Remedial Design/Remedial 
Action (RD/RA) activities to be conducted at the former Accurate 
Die Casting Site located at 547 East Genesee Street in the Village 
of Fayetteville, New York (Figure 1). Based on the results of the 
Remedial Investigation and Feasibility Study completed in August 
1994, the New York State Department of Environmental 
Conservation (NYSDEC) has issued a Record of Decision (ROD) 
directing that remedial design/remedial action be performed at the 
Site. 

This Work Plan summarizes how the five elements of the selected 
remedy identified in Section 7 of the ROD issued by the NYSDEC 
in December 1994 (Site Number 7-34-052) will be implemented. 
This Work Plan includes a description of the design and anticipated 
construction activities necessary to implement the selected remedy 
at the site. These activities will be initiated according to the schedule 
presented as Table 1. 

This section of the Work Plan presents background information 
pertaining to the site, a description of the selected remedy for the 
site, and purpose and scope of this Work Plan. 

1.2. Background 

The facility was constructed in 1950 as a die casting industry. Die 
Casting activities were conducted at the site until mid-1988 when the 
then owners, the former Accurate Die Casting Corporation and 
George and Theresa Slyman, abandoned the facility. In December 
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Remedial design/remedial action 

1988, ITT Commercial Finance Corporation (ITT), as mortgagee-in-
possession of the property, became the successful bidder and 
finalized the foreclosure proceeding relative to the Site. 

After the conclusion of the foreclosure process, a consultant for ITT 
conducted a Phase I (June 1989) and Phase II (September 1990) 
environmental assessment. During the Phase II environmental 
assessment: 

• Approximately 70 drums of waste found inside the building after 
foreclosure were characterized and disposed; 

• Sludge from an abandoned trichloroethylene (TCE) degreasing 
system was removed and the system was decontaminated; and 

• A TCE free product pool, which was discovered adjacent to and 
outside the northeast corner of the building proximal to 
monitoring well MW-3 (Figure 2), was pumped and disposed until 
no TCE free product was detected in samples. 

Upon reviewing the Phase II assessment of the former Accurate Die 
Casting site, the NYSDEC required that a Remedial Investigation be 
conducted. The investigation was completed in accordance with the 
Remedial Investigation (Rlj/Feasibility Study (FS) Work Plan 
(Stearns & Wheler, May 1992). In the RI Report (Stearns & 
Wheler, December 1993), it was concluded that: 

• A TCE plume extends in the overburden aquifer from outside the 
northeast corner of the facility north towards Bishop Brook; 

• Bedrock ground water had been impacted by TCE; 

• The highest TCE concentrations in soils were observed at about 
20 to 25 feet below grade outside the northeast corner of the 
facility, at the interface between the sand/gravel and clayey till 
layers; 

• Surface and subsurface soils contain residues of polychlorinated 
biphenyls (PCBs), polynuclear aromatic hydrocarbons (PAH), and 
volatile organic compounds (VOCs) in the location referred to as 
the PCB/PAH/VOC Soils Area shown on Figure 2; and 
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1. Introduction 

• The material inside the abandoned septic tank contains levels of 
zinc that could present a risk to the environment. 

In May 1994, an Interim Remedial Measure (IRM) Work Plan was 
prepared to separately address the soils exhibiting TCE outside the 
northeast corner of the facility and the TCE impacted overburden 
aquifer. The IRM Work Plan was subsequently approved by the 
NYSDEC in a letter dated May 23, 1994. In accordance with the 
approved Work Plan, the soil remediation activities were initiated on 
May 24,1994 and completed on June 22, 1994, as documented in the 
Summary Report dated October 1994. Activities to address the 
overburden aquifer were initiated in September 1994. 

As part of the soil remediation activities conducted outside the 
northeast corner of the facility, approximately 3,000 cubic yards (CY) 
of soil were excavated. Of that amount, approximately 1,250 CY of 
soil exhibited TCE levels above the established Remedial Action 
Objective (RAO) of 0.7 mg/kg, but below 15 mg/kg. The soil 
exhibiting TCE above 0.7 mg/kg was processed on site through a 
mechanical volatilization system. Once processed, the average 
residual TCE concentration was 0.13 mg/kg. The treated soils, as 
well as the excavated soils that did not contain TCE above the RAO, 
were subsequently used to backfill the excavation. However, before 
backfilling, a 3 to 4 feet layer of clay was placed and compacted at 
the bottom of the excavation to replace clay that was removed from 
above the bedrock. 

In association with the soil remediation activities conducted outside 
the northeast corner of the facility, a ground water collection sump 
was constructed on top of the clay layer at the base of the excavation, 
prior to backfilling. The sump is located approximately 20 feet from 
the north wall of the east building addition, and approximately 20 
feet east of the main building, as shown in Figure 2. The purpose of 
the ground water collection sump is to monitor the quality and 
facilitate removal of overburden ground water in the previously 
excavated area. 

In accordance with the approved IRM Work Plan (O'Brien & Gere, 
May 1994), an overburden aquifer test recovery well, RW-1, was also 
installed on site (Figure 2) for the purpose of conducting a 24-hour 
pump test and hydrogeologic evaluation. The results of the 24-hour 
pump test and hydrogeologic evaluation are presented in the Basis 
of Design Report (Appendix A) which also presents a description of 
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the proposed overburden ground water recovery and treatment 
system. The Basis of Design Report was approved by the NYSDEC 
in a letter dated December 29, 1994. 

A "constructable quality" design is presently being prepared for 
approval by the NYSDEC for the overburden ground water recovery 
and treatment system based on the Basis of Design Report. As 
discussed during the meeting attended by the NYSDEC, NYS 
Department of Health, and O'Brien & Gere on January 25,1995, the 
sump installed outside the northeast corner of the building will also 
be utilized as a ground water recovery point as part of the 
overburden ground water recovery and treatment system. 

As a result of the January 25, 1995 it was also agreed that: 

• Based upon data collected during the first two quarters following 
start-up of the overburden ground water recovery system, ITT will 
assess the need for and, if necessary, recommend to the NYSDEC 
locations for additional piezometers to fill data gaps. Upon 
NYSDEC approval, the additional piezometers would be installed. 

• Quarterly letter reports will be submitted to the NYSDEC during 
the first year of operation presenting the data obtained during 
that quarter. The letter reports will also include an assessment of 
the effectiveness of the recovery system, and discuss the need for 
system modifications or additional wells, if any. 

• Piezometer PZ-2 will be utilized as a ground water sampling point 
to provide water quality data for the area between monitoring 
wells MW-6 and MW-17. 

1.3. NYSDEC selected remedial alternative 

Based upon the results of the RI/FS at the former Accurate Die 
Casting site and the criteria identified for the evaluation of 
alternatives, the NYSDEC has further directed that the contaminated 
soil and sludge be excavated and disposed off-site and the TCE 
impacted bedrock ground water be extracted and treated on-site. 
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1. Introduction 

The elements of the selected remedy identified in Section 7 of the 
ROD are as follows: 

• The PCB/PAH/VOC soils from the former oil spill area, located 
on the northwest portion of the site, will be excavated and 
disposed in a permitted landfill; 

• The sludge from the septic tank, located on the north-east portion 
of the site, will be excavated and disposed in a permitted landfill; 

• The TCE impacted bedrock ground water will be extracted and 
treated on-site. The treated ground water will be discharged to 
Bishop Brook; 

• Soil samples will be obtained from the area northeast of the 
facility, where soils containing TCE were excavated as part of an 
Interim Remedial Measure, to verify that a potentially significant 
source of TCE is no longer present in the vadose zone soils; and 

• A long-term ground water monitoring program will be 
implemented to monitor the effectiveness of the ground water 
(overburden and bedrock) and soil remediation program. 

1.4. Purpose of the RD/RA work plan 

The purpose of this work plan is to present a description of the 
remedial design and remedial action tasks to be completed to 
implement the five elements of the selected remedy for the site. The 
work plan also includes: 

• A Progress Monitoring and Reporting Plan which: 

O Describes the actions that will be taken to apprise the 
NYSDEC of activities completed and those proposed. 

o Identifies the individuals responsible for providing project 
status updates. 

O Provides samples of the forms and format that will be utilized 
to document project progress. 
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O Establishes benchmark events soon after which a job progress 
meeting may be proposed with the NYSDEC. 

O Provides the procedure by which the NYSDEC and ITT will be 
apprised of emergency or unforeseen conditions at the site; 

• A draft outline of the Operations & Maintenance Manual that 
will be prepared following the installation of the overburden 
aquifer ground water recovery and treatment system; 

• A draft outline of the Sampling & Analysis Plan that will describe 
the monitoring that will be performed; 

• A Health & Safety Plan for the protection of people at and in the 
vicinity of the site during construction; 
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2. Pre-design activities 

2.1. General 

This section presents a description of the pre-design tasks to be 
completed prior to initiating design activities appropriate to the 
selected remedy for the site. For convenience, each of the five 
components of the remedy presented in Section 1.3 is addressed 
separately. The first two components consist of characterization of 
the soils in the PCB/PAH/VOC soils area and the sludge in the 
septic tank. The other three components involve evaluation of the 
bedrock aquifer, verification sampling in the former TCE excavation 
area, and long-term ground water monitoring. 

2.2. PCB/PAH/VOC soils area 

The PCB/PAH/VOC soils area will be addressed in accordance with 
the Work Plan dated February 1995 that has been prepared and 
submitted to NYSDEC for approval. The PCB/PAH/VOC Soils 
Excavation Work Plan (Appendix B) presents the pre-design 
activities that will be undertaken to characterize the soils for disposal 
off-site and to delineate the approximate vertical and horizontal 
extent of PCB/PAH/VOC residues in the soil. 

2.3. Septic tank sludge 

The septic tank and the sludge contained within the tank will be 
addressed in accordance with the Work Plan dated February 1995 
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prepared for excavating the PCB/PAH/VOC soils area. The 
PCB/PAH/VOC Soils Excavation Work Plan presents the pre-design 
sampling and analyses that will be performed to characterize the 
septic tank sludge for disposal. Following pre-characterization, the 
septic tank and its contents will be removed and disposed off-site 
concurrently with the removal of soils containing PCB/PAH/VOCs 
above the RAOs. 

2.4. Bedrock ground water 

This section presents the pre-design activities for addressing the 
bedrock aquifer, including: 

• Data review and recovery well design 

• Test bedrock recovery well installation 

• Hydrogeologic evaluation 

• Ground water treatment system evaluation 

• Preparation of a bedrock ground water Basis of Design Report 

A description of the pre-design tasks associated with bedrock ground 
water is presented below. 

2.4.1. Data review/recovery well design 
Prior to design and installation of the test bedrock recovery well, 
available data pertaining to the bedrock geology, ground water flow 
and ground water quality will be reviewed. This information will be 
used to finalize the location and design of the recovery well. The 
well design will consider the depth to and competency of the 
underlying bedrock in addition to structural and hydrogeologic 
characteristics of the bedrock. 
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2. Remedial design/remedial action task plan 

2.4.2. Test bedrock recovery well installation 
Based on current site conditions, it is anticipated that a single 
bedrock recovery well (RW-2) will be installed near the northeast 
corner of the facility. The bedrock aquifer water quality data (Table 
2) obtained during the Remedial Investigation indicates that this area 
exhibits the highest dissolved concentrations of TCE in the bedrock 
aquifer. 

Installation will consist of drilling a nominal 16-inch diameter 
borehole approximately 5 feet into competent bedrock and securing 
a 12-inch casing into bedrock using a portland cement/bentonite 
grout. A 11-7/8-inch borehole would then be advanced to 75 feet. 

Should field conditions indicate that the competency of the shallow 
bedrock will not support an open-hole design, an 8-inch diameter 
screen and casing would be installed into the borehole. 

Subsequent to installation, the test bedrock recovery well will be 
developed using either a combination of mechanical surging and 
pumping or air lift methods. Well development will continue until 
the well yields relatively sediment-free water. 

2.43. Bedrock hydrogeologic evaluation 
Following installation of the test bedrock recovery well, a pump test 
will be performed to estimate the design flow rates and to provide a 
preliminary evaluation of the bedrock aquifer characteristics. The 
well will be pumped continuously for up to 24 hours at a constant 
flow rate. The flow rate for the test will be established based on well 
yields obtained following well installation and development. Water 
levels in the pumping well, nearby bedrock monitoring wells, and 
selected overburden monitoring wells will be measured throughout 
the test. Once the test is complete and the pump is turned off, water 
level monitoring will continue until the water levels approximate 
static conditions observed prior to the test. 

In addition, one discharge water sample will be collected during the 
test and will be analyzed for VOCs utilizing EPA Method 8010/8020 
to assess VOC influent concentrations. Ground water generated 
during the pump testing will be treated and discharged to Bishop 
Brook in accordance with the NYSDEC SPDES Permit included in 
Appendix C. 
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2.4.4. Ground water treatment system evaluation 
The ground water treatment system, installed to treat overburden 
aquifer ground water as part of an IRM, will be evaluated utilizing 
data obtained as a result of the bedrock hydrogeologic evaluation. 
The evaluation will focus on the ground water treatment system 
capacity, the influent flow rate generated by the overburden ground 
water recovery system and that expected from the bedrock ground 
water recovery system, anticipated influent VOC concentrations, and 
the ability of the system to accommodate the additional influent flow 
while maintaining compliance with the treated water discharge 
permit. 

2.4.5. Basis of Design Report 
A bedrock ground water Basis of Design Report will be prepared and 
submitted to the NYSDEC prior to initiating design. The Basis of 
Design Report will present the results and conclusions of the bedrock 
hydrogeologic evaluation and ground water treatment system 
evaluation, and present a description of ground water treatment 
system modifications that may be necessary to accommodate bedrock 
ground water flows. The Basis of Design Report will also present 
details of the bedrock test recovery well, a piping and system 
component diagram for the ground water treatment system installed 
as part of the overburden aquifer IRM depicting modifications 
required, and preliminary specifications for major system 
components. 

2.5. TCE soils excavation verification sampling 

Pursuant to the NYSDEC letter dated October 28, 1994, six soil 
borings will be advanced in the former TCE excavation area outside 
the northeast corner of the facility. Three of the borings will be 
located within the limits of the backfilled excavation, two will be 
installed along the eastern edge of the backfilled excavation, and one 
will be installed along the northern edge of the backfilled excavation 
as shown on Figure 3. The borings will be completed to a depth 
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2. Remedial desiffi/remedial action task plan 

equal to the highest recorded static ground water level (Table 3) in 
this area but not deeper than 25 feet. 

The soil borings will be completed using conventional hollow-stem 
auger drilling techniques and soil samples will be obtained at two 
foot intervals for field screening using a photoionization detector 
(PID) in accordance with the procedures provided as Appendix D. 
The PID, equipped with a 10.2 eV lamp, will be calibrated to correct 
for the photoionization sensitivity of 8.9 for TCE compared to an 
isobutylene standard of 7 ppm (v/v). 

Based on the results of the field screening, two soil samples will be 
obtained from each of the borings installed and analyzed in a 
laboratory for the presence of VOCs utilizing EPA Method 
8010/8020. The soil samples selected from each boring will be from 
the two, non-contiguous depth intervals exhibiting the highest PID 
readings during field screening. Should no PID readings be 
observed, then soil samples will be obtained from intervals 
corresponding to approximately 1/3 and 2/3 of the boring depth. 

The results of the soil analyses and the field screening data will be 
submitted to the NYSDEC for review in a letter report within 20 
business days of the receipt of the final laboratory report by O'Brien 
& Gere. 

2.6. Long-term ground water monitoring program 

Within 60 calendar days of completing construction and initiating 
operation of the overburden aquifer ground water recovery and 
treatment system, installed as part of an interim remedial measure, 
a long-term ground water monitoring program plan will be submitted 
to the NYSDEC for approval. The ground water monitoring 
program plan will include a summary of the long-term ground water 
treatment system performance monitoring requirements. A draft 
outline of a ground water monitoring program plan is provided as 
Appendix E for review. 

In general, the monitoring plan will include a schedule for measuring 
water levels as well as collecting ground water samples for analysis. 
It is anticipated that, following start-up of the overburden and 
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bedrock recovery systems, water levels will be measured weekly for 
the first month, biweekly for the following two months and monthly 
for a period of six months. The frequency may be modified 
depending upon information obtained. Ground water samples will 
be collected during 1995 from all the on-site monitoring wells on a 
quarterly basis beginning in January 1995. The number of wells 
sampled per event, and the frequency of the sampling events, may be 
modified in subsequent years as appropriate based on the 
information obtained in 1995. 

As may be appropriate, the ground water monitoring program plan 
would be revised within 60 days after completing construction of the 
bedrock aquifer ground water recovery and treatment system. 

2.7. Health and safety plan 

A site specific Health and Safety Plan, provided as Exhibit A, was 
prepared to provide guidance for O'Brien & Gere Technical Services, 
Inc. personnel during the conduct of remedial activities. This 
document is adopted for O'Brien & Gere Engineers' on-site 
personnel during the installation of soil borings, and conduct of soil 
sampling and excavation activities. The Health and Safety Plan was 
prepared in accordance with the Federal Occupational Safety and 
Health Administration guidelines (29 CFR 1910.120) utilizing data 
generated during the RI, including site history and subsurface 
conditions. 

O'Brien & Gere Technical Services will be responsible for the 
implementation and enforcement of the Health and Safety Plan 
(HASP) during the activities to be conducted on the site. 
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3. Design activities 

3.1. General 

This section presents the remedial design activities that are to be 
completed as part of design of a bedrock ground recovery system at 
the site. The design activities include preparation of a Pre-Final (90 
Percent) Design package followed by a Final (100 Percent) Design 
package. Design activities associated with the removal and disposal 
of the PCB/PAH/VOC soils and septic tank are addressed in the 
PCB/PAH/VOC Soils Excavation Work Plan dated February 1995. 

3.2. Pre-Final (90 percent) design 

A Pre-Final (90 Percent) Design package of "constructable quality" 
documents for the bedrock ground water recovery and treatment 
system will be submitted to the NYSDEC for review. The pre-final 
(90 percent) Design will include: 

• Special provisions specifying procedures for collection, 
destruction, treatment, and/or disposal of hazardous wastes and 
substances and their constituents and degradation products, and 
of any soil or other materials contaminated thereby. 

• Special provisions for physical security of the site, as well as for 
monitoring the health and safety of persons living and/ or 
working at or in the vicinity of the site while undertaking remedial 
activities. 

The Pre-Final (90 Percent) Design documents will consist of the 
elements described in the following sections. 
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3.2.1. Technical specifications 
The Technical Specifications will define the qualitative requirements 
for products, materials, and workmanship for the major components 
associated with Remedial Action Construction activities. The 
Technical Specifications will be prepared using the Construction 
Specifications Institute (CSI) format. 

3.2.2. Contract drawings 
The Contract Drawings will be prepared using AutoCADD, and the 
drawings will be D-size (24 inch x 36 inch). The Contract Drawings 
will include a Site Plan showing the location of ground water 
recovery well, routing of pipe and the treatment facility, ground 
water treatment process schematic, and mechanical, electrical, and 
structural drawings providing necessary details for construction. 

323. Construction Quality Assurance Plan (CQAP) 
The CQAP. will cover elements necessary to document that the 
completed Remedial Action Construction meets the requirements of 
the Remedial Design. The CQAP implementation begins at the start 
of construction and continues through the completion of construction. 
Operation of the ground water treatment system will be addressed 
separately in the Operation and Maintenance (O&M) Manual. 

32.4. Citizen participation plan 
The Citizen Participation Plan incorporates appropriate activities 
outlined in the NYSDEC publication, "New York State Inactive 
Hazardous Waste Citizen Participation Plan", dated August 30,1988, 
and any subsequent revision thereto, and 6 NYCRR Part 375. It is 
assumed that the NYSDEC will continue to implement the Citizen 
Participation Plan activities for the site. 
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3.2.5. Air monitoring plan 
Air monitoring procedures to be implemented during construction of 
the remedial action are described in the HASP (exhibit A). Air 
monitoring requirements and protocols to be implemented during 
operation of the ground water treatment system will be addressed in 
the operations and maintenance manual, as appropriate. 

3.3. Final (100 percent) design 

After receipt of one round of consolidated comments from the 
NYSDEC on the Pre-Final (90 percent) design, O'Brien & Gere will 
execute the required revisions and submit the Final (100 percent) 
Design documents to the NYSDEC for approval. The Final (100 
percent) Design documents will be of "constructable quality" for use 
by O'Brien & Gere Technical Services in completing construction of 
the bedrock ground water recovery and treatment system, and will 
have the signature and seal of a professional engineer licensed to 
practice in the State of New York. 
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4. Remedial action construction 

4.1. General 

Upon NYSDEC's approval of the final bedrock aquifer ground water 
recovery and treatment system design, the Remedial Action 
Construction phase of the project will be initiated. This phase will 
commence upon approval of the remedial design and it will be 
completed upon NYSDEC's certification of completion of 
construction work and the successful start-up of the bedrock ground 
water recovery and treatment system. 

This section does not address construction activities associated with 
the removal and disposal of the PCB/PAH/VOC soils and septic 
tank since these activities are described in the PCB/PAH/VOC Soils 
Excavation Work Plan dated February 1995. 

42. Requirements 

Within 90 calendar days of NYSDEC's approval of the Final Design, 
construction of the bedrock aquifer recovery and treatment system 
will be initiated. Within 45 calendar days of award of the contract, 
the following items will be submitted to NYSDEC: 

• Requests for modification of the approved Final Design based on 
construction methods identified by the Remedial Action 
Contractor, or modifications of the Construction Schedule, or 
other new information. 

• A construction schedule of sufficient detail to monitor the 
progress of key project phases and tasks on the Contractor's 
critical path. The schedule will be maintained by the Contractor 
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and the Contractor will provide a letter detailing the 
circumstances of any changes or delays of schedule. 

4.3. Performance of remedial action construction 

Upon receipt of NYSDEC's written approval of the final design as 
well as the written approval or disapproval of any requests for 
modification of the final design and/or construction schedule, 
Remedial Action Construction will be initiated in accordance with 
this work plan and the approved remedial design. 
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5. Progress monitoring and reporting 

5.1. General 

This section identifies the individuals that are responsible for 
monitoring the progress of the remedial design and remedial actions, 
and for providing periodic status updates to NYSDEC. This section 
also presents the format and describes the contents of the monthly 
progress reports, identifies certain benchmark events after which 
progress meetings may be conducted, and establishes the procedures 
by which ITT and NYSDEC will be apprised of emergency or 
unforeseen conditions encountered at the site. 

5.2. Project management and responsibilities 

A project management team from both O'Brien & Gere Technical 
Services, Inc. and O'Brien & Gere Engineers, Inc. (O'Brien & Gere) 
has been assembled to plan, implement, and monitor the progress of 
remedial design and remedial activities at the site. O'Brien & Gere 
Technical Services, Inc. will be the lead organization for managing 
the implementation of the RD/RA activities. O'Brien & Gere has 
been retained by O'Brien & Gere Technical Services to prepare and 
implement the engineering activities defined in this RD/RA Work 
Plan. O'Brien & Gere will also be responsible for preparing the 
monthly progress reports incorporating data provided by O'Brien & 
Gere Technical Services for submittal to ITT and the NYSDEC. 

The individuals assigned to this program, as well as a description of 
their respective roles and responsibilities, are identified below. 
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5.2.1. Project officer 
Terry L. Brown, P.E. of O'Brien & Gere Technical Services will serve 
as project officer for the RD/RA program. Mr. Brown is responsible 
for coordinating the overall management of the RD/RA activities, 
directing field and office personnel, and managing the administrative 
aspects of the project. Mr. Brown will be the primary point of 
contact for all written correspondence from the NYSDEC and ITT 
to the Companies of O'Brien & Gere. 

522, Engineering project manager 
David S. Towers, P.E. of O'Brien & Gere will serve as the 
engineering project manager for the RD/RA program. Mr. Towers 
is responsible for coordinating the preparation of this and associated 
work plans, remedial design documents, and monthly monitoring 
reports. Mr. Towers will also serve as the secondary contact for the 
NYSDEC to address questions with regard to the progress of project 
and status of verification sampling efforts. 

523, Engineering coordinator 
Alfred R. Farrell, P.E. of O'Brien & Gere will serve as the 
engineering coordinator for the RD/RA program. Mr. Farrell is 
responsible for the day-to-day monitoring of the status of activities 
being conducted by O'Brien & Gere Technical Services. 

5.2.4 Project supervisor 
Mr. Anthony Geiss of O'Brien & Gere Technical Services will serve 
as the project supervisor during implementation of the remedial 
actions. Mr. Geiss' responsibilities will include managing the day-to
day activities in the field in accordance with this and associated work 
plans, and the remedial design documents. Mr. Geiss will also be 
responsible for providing Mr. Farrell weekly reports, while 
construction activities are underway, detailing the activities 
completed during the week and the activities proposed to be 
undertaken during the following two weeks. 
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5. Progress monitoring and reporting 

Mr. Geiss will also be responsible for apprising Mr. Brown and Mr. 
Farrell of conditions encountered in the field that either were 
unforeseen or may result in a delay of the task completion time. 

S3. Progress monitoring and documentation 

Progress reports, using the format presented in Appendix F, will be 
prepared for submittal to NYSDEC each month, starting one month 
after the approval of this Work Plan and the effective date of the 
Consent Order, and continuing until the tasks described within this 
Work Plan are complete. These progress reports, which will be 
submitted to the NYSDEC by the 10th day of each month, will 
present a summary of the activities performed during the proceeding 
month and a summary of the activities proposed to be undertaken 
within the next 45 calendar days. 

The progress reports will also include information regarding 
estimated task completion dates, and provide a description of 
unresolved delays encountered or anticipate that may affect the 
future schedule for implementation of the RD/RA activities and 
efforts made to mitigate those delays or anticipated delays. 

5.4. Progress meetings 

O'Brien & Gere Technical Services, Inc. will provide the NYSDEC 
written notice, at least 5 business days in advance, of scheduled 
project progress meetings, including the pre-construction and 
substantial completion meetings, and initiation of the following field 
activities: 

• Soil boring installations; 

• Ground water sampling events; 

• Invasive activities such as soil excavation; 
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Remedial design/remedial action 

• Start-up and testing of ground water recovery and treatment 
system. 

For planning purposes, it is anticipated that a scheduled project 
progress meeting may occur on or shortly after the following events: 

• Submittal of the TCE soils excavation verification sampling letter 
report to the NYSDEC; 

• Initiation of continuous operation of the overburden ground water 
recovery and treatment system; and 

• Submittal of the first Annual Ground Water Monitoring Report. 

This notification requirement is waived for activities performed in 
response to unforeseen and emergency conditions. 

5.5. Unforeseen and emergency condition notification 

In the event of a potentially significant unforeseen or emergency 
condition, O'Brien & Gere Technical Services, Inc. will immediately 
notify ITT and the NYSDEC by telephone, with follow-up 
notification provided in writing. The notice will apprise the recipient 
of the nature of the unforeseen or emergency condition, potential 
impact to the project schedule, and measures taken or initiated to 
remedy the situation or minimize impacts. 

For no unforeseen or emergency condition shall the NYSDEC 
require advance notice, or penalize 111 for failure to provide 
advance notification. 

5.6. Field changes 

During performance of the Remedial Actions described in this Work 
Plan, conditions on-site may necessitate changes to the NYSDEC 
approved design and/or associated work plans. Such requests will be 
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5. Progress monitoring and reporting 

submitted in writing and include a description of the 
situation/conditions necessitating a field change, and a description of 
the modifications proposed and the potential impact to the 
completion of the remedial actions. 
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6. Post-remedial construction activities 

6.1. General 

6.2. Notice of completion 

This section identifies the documents that are to be submitted to the 
NYSDEC following completion of the remedial actions described 
within this Work Plan and the PCB/PAH/VOCs Soils Excavation 
Work Plan (O'Brien & Gere, February 1995). 

Within 30 calendar days of the completion of remedial construction 
activities on site, a Notice of Completion for Remedial Action 
Construction will be submitted to NYSDEC. 

6.3. Operation and Maintenance Plan 

Within 60 calendar days of completing construction and initiating 
operation of the overburden aquifer ground water recovery and 
treatment system, an Operation & Maintenance Plan will be 
submitted to the NYSDEC for approval. The Operation & 
Maintenance Plan will provide a summary of the ground water 
recovery and treatment system controls and functions, normal 
operation parameters, required system inspection frequency, 
maintenance requirements, and a trouble shooting guide. A draft 
outline of an Operation & Maintenance Plan is provided as 
Appendix E for review. 
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The Operations & Maintenance Plan would be subsequently revised, 
if necessary, within sixty days of completing bedrock aquifer remedial 
actions. 

6.4. Record drawings and certification 

Within 60 calendar days of completing construction and initiating 
operation of the bedrock aquifer ground water recovery and 
treatment system, a set of Record Drawings depicting the ground 
water recovery and treatment system will be submitted to the 
NYSDEC. The Record Drawings will accompany a letter, signed and 
stamped by an engineer licensed to practice in New York State, 
certifying that the ground water recovery and treatment system was 
completed in accordance with the NYSDEC approved remedial 
design, and the NYSDEC approved modifications thereto. 

6.5. Remedial actions summary report 

Within 60 calendar days of completing all remedial actions described 
within this Work Plan and PCB/PAH/VOC Soils Excavation Work 
Plan (O'Brien & Gere, February 1995), a Remedial Actions 
Summary Report will be submitted to the NYSDEC. The Remedial 
Actions Summary Report will present an overview of the remedial 
actions completed at the former Accurate Die Casting site to 
implement the components, listed in section 1.3, of the remedy 
presented in the ROD. The summary report will also present a 
summary of the previously completed Interim Remedial Measures 
and provide a reference listing of pertinent Work Plans and Reports 
prepared previously for the site. 

In accordance with the Consent Order, the Remedial Actions 
Summary Report will be signed and stamped by an engineer licensed 
to practice in New York State, and will include a statement certifying 
that the remedial actions were completed at the site in accordance 
with the NYSDEC approved work plans and the NYSDEC approved 
revisions thereto. 
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6. Post-remedial construction activities 

6.6. Remedial actions contingency plan 

As part of the long-term ground water monitoring program, an 
annual ground water monitoring report will be submitted to the 
NYSDEC. If, based on the long-term ground water monitoring data, 
it becomes apparent that the remedial actions completed in 
accordance with this Work Plan are not effectively remediating the 
site, a Remedial Actions Contingency Plan will be prepared and 
submitted to the NYSDEC. 

The Contingency Plan would include a description of the status of 
remedial efforts, present data obtained as a result of the monitoring 
efforts, and present practicable and feasible measures that may be 
implemented to facilitate remediation. In the event that practicable 
measures are not available, the Contingency Plan would present the 
data and conclusions that may warrant a revision of the RAOs for 
the site. 
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Table 1 
Project Schedule 

Former Accurate Die Casting 
Fayetteville, New York 

' ' - "' ';4 ' - "• Description ' 
PRE-DESIGN ACTIVITIES 
1. PCB/PAH/VOC soils area 

pre-characterization 
2. Septic tank sludge 

pre-characterization 
3. Bedrock Ground Water 

Evaluations 
- Test bedrock recovery well 

installation & pump test 
- Bedrock hydrogeologic 

evaluation 
- Ground water treatment 

system evaluation 
- Bedrock ground water 

Basis of Design Report 
- NYSDEC review of Basis 

of Design Report (1) 
4. TCE soils excavation clean-up 

verification 
- Sampling & analysis 

- TCE soils verification 
sample results letter report 

5. Long-term Ground Water 
Monitoring Plan 

DESIGN ACTIVITIES 
1. PCB/PAH/VOC Excavation Plan 

2. Bedrock Ground Water Recovery 
and Treatment System 
- Pre-final (90%) design 

submittal 
- Construction Quality Assurance 

Plan Submittal 
- Final design submittal 

- NYSDEC review of final 
design (1) 

REMEDIAL ACTION CONSTRUCTION 
1. Overburden Ground Water Recovery and 

Treatment System Construction (2) 
2. PCB/PAH/VOC Soils Area Excavation (2) 

3. Bedrock Ground Water Recovery 
and Treatment System (2) 

POST-REMEDIAL CONSTRUCTION ACTIVITIES 
1. Notice of Completion 

2. Operation & Maintenance Plan 

3. Record Drawings & Certification 

4. Remedial Actions Summary Report 

Site 
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Notes: (1) Schedule provides 30 calendar days for review by the NYSDEC. al\rdratab1 

(2) Actual duration of construction is not known. A detailed construction schedule 
will be provided prior to initiating construction activities on-site. 

(3) Monthly progress reports will be submined to the NYSDEC in accordance with the Consent Order. 
(4) Shading indicates the anticipated period during which the identified task will start and be completed, 

unless otherwise noted. 



Table 2 

Ground Water TCE Concentrations 

Accurate Die Casting Facility 
Fayettevllle, NY 

Date Sampled: 
Monitorinq Well (3) 
MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 (B) 
MW-8 
MW-9 
MW-10(B) 
MW-11 (B) 
MW-12 
MW-13 
MW-14 
MW-15(B) 
MW-16(B) 
MW-17 

Trlchloroethylene Concentrations (1) 
6/30/89 

112 
ND 

Free Product 
NS 
Nl 
N! 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

12/4/89 

ND 
ND 

> 55,000 
7 

340 
700 
ND 
ND 
109 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

5/20/90 

2 
1 

440,000 
43 

344 
454 
ND 
ND 
106 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

5/28/92 

ND 
ND 

340,000 
6 

110 
510 
ND 
ND 
60 

4,500 
5,200 

36 
110 
67 
Nl 
Nl 
Nl 

7/22/94 

NS 
NS 

Abandoned 
270 
330 
390 
ND 
NA 
72 

1,600 
5,500 

44 
740 
150 
NS 
NS 
260 

10/18/94 

Dry 
ND 

Abandoned 
23 

410 
360 
ND 
ND 
74 

1300 
5300 

35 
510 
120 
14 
6 

140 

Notes: ND - Not detected at concentrations greater than analytical detection limit. 
NS - Not sampled. 
Nl - Well not installed at time of sampling. 
NA - Not analyzed. 
(1) - Concentrations reported in ug/L (ppb). 
(2) - Sample collected 8/19/92 because MW-13 and MW-14 were dry on 5/28/92. 
(3) - Monitoring wells MW-1 through MW-16 installed by Steams & Wheler, 

monitoring well MW-17 installed by O'Brien & Gere Engineers, 
wells MW-1, MW-7, MW-10, MW-11, MW-15, and MW-16 are bedrock 
ground water monitoring wells. 

(B) - Bedrock well. 
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TABLES 
MONITORING WELL SPECIFICATIONS AND GROUND WATER ELEVATIONS 

ACCURATE DIE CASTING 
FAYETTVILLE, NY 

Well No. 

MW-1 
MW-2 
MW-3 
MW-4 

MW-5 
MW-6 
MW-7{B) 
MW-6 
MW-9 
MW-10(B) 
MW-11<B) 
MW-12 
MW-13 
MW-14 
MW-15(B) 
MW-16(B) 
MW-17 
PZ-1 
PZ-2 
RW-1 
Sump 

Ground 
Elevation 

99.36 
91.8 
97.65 
65.62 
88.21 
77.46 
75.66 
88.21 
102.44 
97.51 
91.48 
93.62 
98.73 
98.76 
96.1 
98.5 
66.9 
81.8 
80.6 
78.4 

— 

Well 
Casing 

Elevation 

101.11 
94.68 
99.63 
68.52 
90.42 
79.38 
78.34 
91.78 
104.03 
99.69 
93.80 
94.14 
100.92 
100.62 
98.90 
100.85 
69.24 
83.95 
83.06 
80.28 
98.50 

Screened Interval 
Elevation 

75.4 
76.6 
73.7 
46.6 
49.2 
46.4 
34.3 
53.9 
49.7 

43.03 
43.1 
51.9 
77.7 
74.6 
32.7 
50.8 
53.7 
49.8 
42.8 

29.4-39.4 

_ 

- 85.4 
- 86.6 
- 83.7 
- 56.6 
- 59.2 
- 56.4 
- 44.3 
- 63.9 
- 59.7 
- 53.03 
- 53.1 
- 61.9 
• 87.7 
- 84.6 
• 42.7 
- 60.8 
- 63.7 
- 59.8 
- 52.8 
- 45.4-50.4 

. _ 

GROUND WATER ELEVATIONS 
5/28/92 

DRY 
83.21 
80.44 
51.08 
60.71 
60.50 
54.59 
66.38 
60.46 
61.15 
62.34 
62.24 
DRY 
75.11 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

_. 

6/26/92 

DRY 
82.81 
80.09 
49.95 
63.76 
60.49 
54.55 
66.38 
60.51 
61.99 
63.70 
60.74 
80.62 
79.07 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

— 

8/7/92 

79.69 
84.32 
81.63 
50.81 
61.22 
60.46 
54.47 
66.83 
61.83 
61.69 
63.66 
62.77 
80.92 
81.54 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
„ 

9/26/94 

_ 
83.10 
ABDN 
47.22 
59.87 
59.51 
53.90 
61.59 
59.57 

_ 
58.41 
59.77 

— 
— 
_ 
— 

54.61 
59.56 
59.35 
56.88 

_ 

9/27/94 

— 
83.28 
ABDN 
5221 
59.91 
59.52 
53.97 
61.65 
59.59 

._ 
58.39 
59.79 

_. 
_ 
_ 
„ 

54.61 
59.57 
59.36 
56.69 

_ 

10/18/94 

DRY 
80.12 
ABDN 
46.79 
59.45 
59.05 
53.55 
60.99 
59.08 
56.02 
57.47 
59.31 
78.70 
86.18 
53.47 
61.67 
54.08 
59.10 
58.89 
56.22 

_ 

11/2/94 

_ 
_ 

11/17/94 

_ 
Abandoned 

_ 
— 
_ 
— 
_ 
_ 
55.07 
50.01 

_ 
82.92 
80.12 

— 
— 
— 
_ 
_ 
„ 

76.04 

_ 
— 
_ 
_ 
_. 
— 
55.19 
56.68 
„ 

78.21 
80.54 

— 
_ 
_ 
_. 
— 
_ 

74.83 

11/30/94 

— 

_ 
— 
_ 
_ 
— 
— 
54.94 
55.59 

_ 
78.21 
80.54 

_ 
_ 
_ 
— 
_ 
._ 

75.00 

12/15/94 

^ 
_ 

_ 
_ 
_ 
_ 
_ 
_ 
55.19 
56.63 

_ 
80.92 
80.20 

— 
_ 
— 
_ 

' — 
— 

75.17 

12/27/94 

, 
_ 

— 
— 
_ 
— 
_. 
_ 
55.02 
56.55 

— 
78.34 
80.54 

_ 
— 
— 
— 
_ 
— 

74.83 

1/13/95 

_ 

— 
_ 
_ 
_ 
_ 
— 

54.94 
55.63 

_ 
78.25 
80.62 

— 
_ 
_ 
— 
_ 
_. 

75.00 

1/25/95 

- , t 
— 

— 
— 
— 
_ 
_ 
_ 
54.95 
55.63 

_ 
77.83 
60.45 

— 
_ 
_ 
— 
_ 
_. 

75.00 

Notes: (B) - Bedrock well. 
Nl • Well not installed at time of monitoring. 
— Water level not monitored. 
ABDN - Abandoned. 
MW-1 through MW-16 Installed during Remedial Investigation (Steams & Wheler). 
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1. Introduction 

1.1. General 

The purpose of this Report is to present the Basis of Design of the 
ground water recovery and treatment system for the former Accurate 
Die Casting facility located at 547 East Genesee Street in the Village 
of Fayetteville, New York. As proposed in the Interim Remedial 
Measure (IRM) Work Plan dated May 1994 and approved by the 
New York State Department of Environmental Conservation 
(NYSDEC) in a letter dated May 23, 1994, a ground water recovery 
and treatment system will be installed to address overburden ground 
water containing volatile organic compounds (VOCs) on site. 

This section presents background information about the site, and 
select Remedial Investigation (RI) data that are pertinent to the 
design of a ground water recovery and treatment system. This 
section also presents the remedial action objectives (RAOs) of a 
ground water recovery and treatment system. 

Subsequent sections present the results of the aquifer performance 
test conducted to assess site hydrogeologic conditions, and present a 
description of the proposed ground water recovery and treatment 
system. Included within these sections are the data, calculations and 
assumptions used during evaluation of the hydrogeologic conditions 
and preparation of the design. 

1.2. Project background 

The Accurate Die Casting site is located on a 32-acre parcel at 547 
East Genesee Street in the Village of Fayetteville, New York (Figure 
1). Bordering properties include out-of-service farmland to the 
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Accurate Die Casting Site Ground Water Recovery and Treatment System 

north, residential areas to the east and west, and commercial 
properties to the south along East Genesee Street. An out-of-service 
railroad siding extends along the western border of the site and 
Bishop Brook extends along the northern border of the site. 

The facility was constructed in the early 1950s as a die casting 
industry. Die casting activities were performed at the site until mid-
1988, at which time the then facility owners abandoned the facility. 
In December 1988, ITT Commercial Finance Corporation was the 
successful and sole bidder at a foreclosure sale. ITT Commercial 
Finance Corporation is the current owner of the property. In 
January 1990, the facility was included in the NYSDECs Registry of 
Inactive Hazardous Waste sites as a Class 2 site. 

While die casting operations were conducted at the site, a degreaser 
system was used to degrease castings inside the building. Through 
performance of the RI, it was concluded that releases of TCE from 
the degreaser system have resulted in an impact to the soil and 
ground water at the site. In the RI Report (Stearns & Wheeler, 
December 1993), it was concluded among other things that: 

• Ground water quality had been impacted by TCE. An 
overburden TCE plume extends from near monitoring well 
MW-3 north towards Bishop Brook; 

• The highest TCE concentrations in soils were observed at 
about 20 to 25 feet below grade around MW-3, at the 
interface between the sand/gravel and till layers; 

• Soils beneath the floor of the building had not been 
impacted. Soil samples from two monitoring wells (MW-13 
and MW-14) installed just inside the building did not exhibit 
TCE levels above the analytical detection limit (<0.04 
mg/kg). 

1.2.1. TCE soils IRM summary 
The area of TCE-contaminated soil identified during the RI is 
located on the northern side of the east addition to the main building 
in the vicinity of the former location of MW-3, as shown on Figure 
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1. Introduction 

2. Soil remediation activities in this area were initiated on May 24, 
1994 in accordance with the Interim Remedial Measure (IRM) Work 
Plan (May 1994) approved by the NYSDEC and were completed on 
June 22, 1994. 

* 
As part of the Soil Remediation IRM, approximately 3,000 cubic 
yards (CY) of soil were excavated. Of that amount, approximately 
1,250 CY of soil exhibited TCE levels above the established RAO of 
0.7 mg/kg, but below 15 mg/kg. The soil exhibiting TCE above 0.7 
mg/kg was processed on site through a mechanical volatilization 
system. Once processed, the average residual TCE concentration 
was 0.13 mg/kg. The treated soils, as well as the excavated soils that 
did not contain TCE above the RAO, were subsequently used to 
backfill the excavation. 

Prior to backfilling the excavation, samples of soil were obtained 
from the base of the excavation as well as from the side walls. Based 
on this sampling, the soils exhibiting TCE above the RAO were 
limited to a semi-confining layer. Additional information with regard 
to the Soil Remediation Activities IRM is presented in the Summary 
Report dated October 1994. 

In association with the Soil Remediation Activities IRM, a ground 
water collection sump was constructed on top of the clay layer at the 
base of the excavation, prior to backfilling. The sump is located 
approximately 20 feet from the north wall of the east building 
addition, and approximately 20 feet east of the main building as 
shown in Figure 2. The sump consists of a 24-inch diameter slotted 
pipe installed vertically to a depth of approximately 22 feet. This 
pipe is coupled to a horizontal 12-inch diameter slotted pipe placed 
on top of the 3 feet of clay placed at the bottom of the excavation 
prior to backfilling. 

The purpose of the ground water collection sump is to facilitate 
removal of shallow ground water in the area of the excavation, if 
necessary. In accordance with the recommendations presented in the 
Soil Remediation Activities IRM Summary Report, ground water 
elevations in monitoring wells MW-10, MW-11, MW-13 and MW-14 
and the sump installed within the excavation will be measured on a 
bi-weekly basis between October 31,1994 and January 1,1995. Once 
ground water levels have been measured, the sump will be bailed and 
sampled. The ground water sample will be analyzed for the presence 
of VOCs using EPA Method 8010/8020. The purpose of the bailing 
and sampling is to confirm that overburden ground water in the 
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location of the excavation is no longer impacted by soils, and to 
assess whether the need exists for additional soil remedial or 
sampling efforts, or ground water recovery in the area of the 
excavation. The data obtained as a result of this monitoring, as well 
as recommendations for future actions in this area, will be presented 
to the NYSDEC 

122, Ground water 
Based on the data generated as a result of the RI and subsequent 
investigations, it has been concluded that TCE is present in both the 
shallow and bedrock aquifers on site. Ground water quality is 
discussed further in Section 2.3. 

1.3. Ground water recovery and treatment remedial action objectives 

The overall remedial action objective for the Accurate Die Casting 
site is to provide for the protection of human health and the 
environment by controlling the sources of VOCs at the site and/or 
minimizing the migration of the ground water containing VOCs. The 

. specific remedial action objectives associated with the proposed 
ground water recovery and treatment system are: 

• Minimize the migration via ground water of dissolved TCE 
from the site towards Bishop Brook (or other receptors); 

• Pursuant to the NYSDECs directive, reduce the amount of 
TCE in the aquifer to the maximum practical extent by 
appropriate and technically practicable methods in an effort 
to achieve VOC concentrations less than 5 pg/1; 

• Eliminate or minimize the potential for significant releases to 
surface water; and 

• Minimize, to the extent practicable, the potential risks 
associated with implementing remedial actions. 
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2. Site hydrogeologic evaluation 

2.1. General 

In accordance with the NYSDEC approved IRM Work Plan, a 
hydrogeologic evaluation was completed at the former Accurate Die 

' Casting site to develop design parameters for the construction and 
operation of a shallow overburden ground water remediation system. 
Tasks conducted pursuant to the IRM Work Plan included the 
installation of two piezometers, one overburden ground water 
monitoring well, one ground water test recovery well, and the 
completion of a 24-hour aquifer performance test. This section 
presents the results of the hydrogeologic evaluation. 

22. IRM piezometer and monitoring well installations 

In accordance with the approved IRM Work Plan, two piezometers 
(PZ-1, PZ-2), and one monitoring well (MW-17) were installed to 
further characterize site hydrogeologic conditions and provide 
additional monitoring points for the aquifer performance test. PZ-1 
and PZ-2 were installed approximately 50 feet west and 100 feet east 
of MW-6, respectively. MW-17 was installed approximately 240 feet 
west of MW-6 (Figure 2). In addition to acquiring hydrogeologic 
information, MW-17 was installed to assess ground water quality 
between MW-6 and MW-4. 

PZ-1, PZ-2, and MW-17 were installed by OP-TECH Environmental 
Services, Inc. between August 1 and August 4, 1994. The 
piezometers and monitoring well were installed to the bedrock 
surface using conventional hollow stem auger drilling techniques. 
Bedrock was encountered at PZ-1, PZ-2, and MW-17 at depths of 
approximately 30, 36, and 12 feet below grade, respectively. 
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Continuous split spoon samples were collected at two foot intervals 
throughout PZ-1, and below the water table at PZ-2. Split spoon 
samples were collected at five foot intervals at MW-17. Each soil 
sample was described by the on-site hydrogeologist Boring logs are 
contained in Appendix A. 

PZ-1, PZ-2, and MW-17 were constructed with 2-inch diameter PVC. 
Ten feet of 0.010-inch slot PVC well screen were utilized at PZ-1 and 
PZ-2 which was flush threaded to appropriate lengths of PVC riser 
casing to bring each well head approximately 2.5 feet above grade. 
Eight feet of 0.010-inch slot screen was utilized at MW-17. A silica 
sandpack compatible with a 0.010-inch slot well screen was installed 
from the bottom of the screen to approximately 2 feet above the 
screened interval in each well. Approximately 2.5 feet of bentonite 
pellets were installed on top of the sandpack in each well. The 
remaining annular space was filled with cement bentonite grout to 
grade. Each piezometer/well was completed with a locking steel 
protective guard pipe. Monitoring well specifications are listed in 
Table 1. 

2 J . Overburden ground water quality 

Ground water samples were collected from site monitoring wells on 
two occasions; July 22 and October 18 and 19, 1994 to evaluate the 
concentration of VOCs in the ground water. The ground water 
samples were delivered to O'Brien & Gere Laboratories, Inc. 
subsequent to daily sample collection using chain of custody 
procedures. Ground water samples were analyzed for volatile 
organic compounds (VOCs) by EPA Method 8010/8020. Table 1 
presents a summary of TCE concentrations. Figure 3 illustrates the 
overburden aquifer TCE concentrations based on samples collected 
in October 1994. Laboratory data sheets are contained in Appendix 
B. 

r As illustrated on Figure 3, TCE in the overburden ground water 
extends from MW-13 north to MW-6. MW-9 and MW-12 define the 
eastern extent and MW-17 defines the western extent. 
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TCE was detected in monitoring well MW-4 at a concentration of 23 
jig/1. It should be noted that MW-4 is located in the vicinity of a 
prior waste oil spill discovered by the NYSDEC {circa 1986) cross-
gradient to the overburden ground water flow. 

2.4. Site hydrogeologic conditions 

Site hydrogeologic conditions indicate that the extent of the 
overburden aquifer is limited to the south, east, and west of RW-1. 
The limited nature of the aquifer is evidenced by an analysis of 
geologic conditions, saturated thicknesses, and ground water 
conditions observed while excavating the source area soils. 

2.4.1. Geologic conditions 
Site geologic conditions were assessed using the geologic descriptions 
presented in the RI Report (Stearns & Wheler, December 1993) and 
through additional work completed by O'Brien & Gere as part of the 
IRM. 

The available geologic information indicates that the site geology 
consists of glacially derived overburden material consisting of varying 
amounts of sand, silt, clay, gravel, and cobbles overlying Upper 
Silurian sedimentary bedrock composed of shale to shaley dolostone. 

The overburden stratigraphy consists of two distinct units as follows: 

1. A more permeable silty fine to coarse grained sand 
and gravel unit; overlying 

2. A less permeable, dense till composed of poorly 
sorted silt, clay, and gravel with varying amounts of 
sand. 

Figure 4 presents a hydrogeologic cross-section A-A' (Figure 2) that 
extends from south to north across the site. As illustrated on Figure 
4, the thickness of the overburden sand and gravel unit ranges from 
approximately 22 feet at MW-1 to approximately 40 feet at MW-5, 
generally increasing from south to north. Till thickness ranges from 
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approximately 1 foot at MW-1 to approximately 9 feet at MW-10 and 
11. Till was not encountered at MW-5 based on boring log 
information 

Figure 5 presents a hydrogeologic cross-section B-B* (Figure 2) that 
extends from east to west across the northern portion of the site. 
The site overburden aquifer is thickest along an axis extending 
between MW-6 and MW-9 (approximately 47 ft to 53 ft) in the 
vicinity of RW-1. From this point, the aquifer thins out to 24 ft to 
the east in the vicinity of MW-7 and 20 ft to the west in the vicinity 
of MW-4. 

As illustrated on Figure 5, the thickness of the sand and gravel unit 
in the northern portion of the site ranges from approximately 10 feet 
at MW-17 and MW-9 to approximately 24 feet at MW-6. The 
thickness of the till material ranges from approximately 2 feet at 
MW-17 to approximately 16 feet at PZ-2. Till was not encountered 
at MW-4 based on boring log information. 

2.42. Overburden aquifer saturated thickness 
The overburden aquifer saturated thickness, as expected, correlates 
with overburden geology. Figure 6 illustrates the site overburden 
saturated conditions as a whole. Figure 7 illustrates the saturated 
thickness of the sand and gravel overburden material. 

Saturated conditions are thickest (approximately 27 ft) at RW-1 and 
MW-6 (Figure 6). From this point, saturation decreases toward the 
southern portion of the site with saturation ranging from 
approximately 6 feet at MW-13 to approximately 11 feet at MW-14 
(Figure 6). Wells MW-10, 11, 15, and 16 are screened in bedrock, 
however boring logs completed by Stearns & Wheler indicate that the 
overburden was dry at the time of installation. 

The saturated thickness of the overburden aquifer in the northern 
portions of the site ranges from approximately 0.5 feet at MW-17 to 
approximately 27 feet at MW-6 (Figure 6). Saturated conditions 
decrease towards the east to approximately 21 ft at MW-9. 

The sand and gravel materials, being more permeable than the till 
unit, provide a preferential migration pathway for VOCs in the 
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overburden aquifer. As a result, the relatively permeable sand and 
gravel unit should also contain the higher concentrations of 
contaminants. Comparison of the TCE plume (Figure 3) and the 
sand and gravel saturated thickness map (Figure 7) indicates that the 
distribution of VOCs correlates to the saturated sand and gravel 
thickness. In addition, as indicated on Figure 7, the saturated sand 
and gravel material is limited in areal extent to the northeast portion 
of the site. 

The saturated thickness of the sand and gravel material is also 
limited at the southern portion of the site. As evidenced by 
dewatering operations during the excavation of source area soils, the 
overburden aquifer in the southern portion of the site does not yield 
significant quantities of ground water. As described in the Soil 
Remediation Activities IRM Summary Report (O'Brien & Gere 
Engineers, October, 1994) dewatering was achieved by initially 
pumping approximately 3,000 gallons to a holding tank inside the 
former Accurate Die facility. Subsequent to removing the initial 
volume of stored ground water, it was noted that overburden aquifer 
yield in this vicinity was only approximately 2 gpm. As indicated in 
section 1.2.1., overburden aquifer characteristics in this area are 
continuing to be evaluated. 

2.5. Test recovery well installation 

An 8-inch test recovery well RW-1 was installed approximately 15 
feet south of MW-6 as illustrated in Figure 2. This location meets 
two design criteria: 

1. Located in the thickest portion of the overburden 
aquifer to provide the greatest possible drawdown; 
and 

2. Screens approximately 10 ft of saturated sand and 
gravel that contains VOCs to provide hydraulic 
control of the preferential migration pathway at the 
site. 

RW-1 was installed to evaluate overburden characteristics and 
develop the necessary data for the design of a ground water recovery 
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system. RW-1 was drilled, installed, and developed by A.W. Kincaid 
Well Drilling during September and October 1994, under supervision 
of the on-site hydrogeologist and NYSDEC personnel. 

RW-1 was installed using cable tool drilling methods. Initially, a 12-
inch diameter temporary steel casing was advanced to the bedrock 
surface at a depth of approximately 50 feet below grade. The 12-inch 
diameter borehole was then advanced approximately four feet into 
the bedrock to allow the screen to be set at the bottom of the 
overburden aquifer. 

RW-1 was constructed with two screen sections, as illustrated on 
Figure 8. The purpose of this well design was to maximize recovery 
of ground water from both the sand and gravel and till portions of 
the overburden aquifer thereby increasing well efficiency. 

As illustrated, RW-1 was constructed with a five foot carbon steel 
sump section from a depth of approximately 49 to 54 feet below 
grade. A bentonite slurry was emplaced around the sump section to 
provide a seal between the overburden and bedrock. A "shale 
packer" was fastened approximately six inches from the top of the 
sump section to aid in supporting the weight of the overlying 
sandpack, as well as to provide a seal between the overburden and 
bedrock. A ten foot length of 0.030-inch slot continuous wire wound 
stainless steel well screen (lower screen) was welded to the top of the 
sump section. The lower screen was installed from approximately 39 
to 49 feet below grade. A six foot carbon steel blank section was 
welded to the top of the ten foot lower screen section. The six foot 
blank was installed from approximately 33 to 39 feet below grade. 
A five foot length of 0.030-inch slot continuous wire wound stainless 
steel screen (upper screen) was welded to the top of the six foot 
blank section. The upper screen was installed from approximately 28 
to 33 feet below grade. Carbon steel casing was welded to the top 
of the upper screen to bring the well head approximately 2.5 feet 
above grade. 

A silica sandpack compatible with a 0.030-inch slot screen was 
installed around the lower screened section from approximately 35 
to 49 feet below grade. A bentonite seal was installed around the 
blank section separating the upper and lower screens from 
approximately 33.5 to 35 feet below grade. A sandpack was installed 
around the upper screen from approximately 21 to 33.5 feet below 
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grade. A bentonite seal was installed from approximately 19 to 21 
feet below grade. The remaining annular space was filled with a 
cement/bentonite grout from approximately 19 feet to grade. 

Subsequent to installation, RW-1 was developed to optimize well 
efficiency. Development, consisting of surging and pumping methods, 
was conducted on September 16 and 19, 1994. 

Surging was conducted within both the upper and lower screened 
sections. Subsequent to surging, sediment and sandpack material 
which were pulled into the well were removed using a bailer and 
contained on plastic sheeting near the well. The amount of sediment 
being pulled into the well decreased with each subsequent surging 
and bailing period. 

The pumping portion of development was initiated when the coarse 
grained sediments ceased to enter the well during surging. The well 
was pumped at various rates between 15 and 60 gallons per minute 
(gpm) to assess the effectiveness of development and to provide a 
preliminary aquifer performance test flow rate. 

Development water was contained in the on-site 50,000 gallon 
storage tank and subsequently treated by granular activated carbon 
(GAC) filtration. Treated ground water was discharged to the bank 
of Bishop Brook in accordance with the NYSDEC discharge 
requirements. 

2.6. Aquifer performance test 

A 24-hour aquifer performance test was conducted on September 28 
and 29,1994 to evaluate and select an optimal remedial flow rate for 
the recovery well, evaluate aquifer characteristics, and assess the 
influence of pumping on the existing shallow overburden and bedrock 
aquifers. 

A 5 horsepower submersible pump was used to conduct the test. Hie 
test was performed, at a flow rate of 25 gpm. An in-line flow meter 
(totalizer) was used to monitor flow rate. Measurements were 
recorded hourly throughout the test. Discharge was directed to a 
50,000 gallon holding tank in the former Accurate Die facility. 
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The following thirteen wells were selected to be monitored during the 
aquifer performance test: 

Overburden Aquifer: RW-1, PZ-1, PZ-2, MW-2, 
MW-4, MW-5, MW-6, MW-8, 
MW-9, MW-12, and MW-17 

Bedrock Aquifer: MW-7 and MW-11 

Prior to the start of the aquifer performance test, two rounds of 
water levels were recorded from the wells on September 26 and 27, 
1994, to assess background conditions. 

During the aquifer performance test, drawdown measurements were 
obtained using electronic water levels probes. Water level data were 
collected in the wells RW-1, MW-6, PZ-1, and PZ-2 at the following 
frequency: 

Elapsed Time Measurement Frequency 

0 to 10 minutes Every minute 
10 to 60 minutes Every 5 minutes 
1 to 2 hours Every 15 minutes 
2 to 24 hours Every hour 

Wells at greater distances from the recovery well were monitored at 
least every hour. Upon completion of the aquifer performance test, 
recovery rates were measured in all wells which were influenced by 
pumping. The aquifer performance test drawdown data are included 
in Appendix C. 

After 24 hours of pumping, drawdown in the overburden aquifer 
ranged from 0.09 feet at MW-5 to 0.47 feet at MW-6. Drawdowns 
of 1.15 and 0.03 feet were recorded in bedrock wells MW-7 and MW-
11, respectively. 

A water level decrease of 0.85 feet was recorded at MW-4, however, 
declines in water levels in MW-4 appear to be more related to rain 
events which may have increased water levels prior to the pump test. 
The water level in MW-4 was continuing to drop more than 24 hours 
after the pump was turned off. Wells MW-2 and MW-8 water levels 
continually increased during the test. Tlie water level increases are 
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most likely the result of periodic rain events occurring prior to and 
during the test. 

Drawdown data obtained from the monitoring points installed in the 
overburden aquifer indicate the area of influence created by pumping 
at RW-1 extends approximately 400 feet to the east-southeast and 
approximately 300 feet to the west (Figure 9). Periodic precipitation, 
prior to and during the test, influenced water level data obtained in 
the western portion of the site (MW-2, MW-8, and MW-4), therefore 
making it difficult to assess whether the zone of influence extends to 
these areas. 

The bedrock aquifer appears to be hydraulically connected to the 
overburden aquifer as indicated by the drawdown recorded at MW-7. 
Drawdown in bedrock well MW-11 varied between 0.01 and 0.03 feet 

Aquifer test time-drawdown data was analyzed using the Cooper-
Jacob straight-line method (unconfined conditions) for each well 
under the influence of pumping. The test data was also analyzed 
using Theis solutions for unconfined aquifer conditions contained in 
the AQTESOLV™ Aquifer Test Solver program Version 10 
Documentation (Geraghty and Miller, Inc., 1988, 1989). Aquifer 
performance test analysis plots are included in Appendix B. 

Aquifer transmissivity values were calculated for early and later 
portions of the time-drawdown curves. The early time-drawdown 
data indicate an average transmissivity of approximately 66,000 
gallons/day/foot (gpd/ft), which appears to represent ground water 
storage in the sand and gravel materials. 

* The later time-drawdown data indicate an average transmissivity of 
approximately 25,000 gpd/ft that results from breaks in the time-
drawdown curves approximately 250 to 300 minutes into the test. 
The breaks in the Jacob plots indicate a boundary condition was 
encountered during the aquifer performance test. This boundary 
condition likely reflects the limited area! extent of the saturated sand 
and gravel 

The decrease in aquifer transmissivity as indicated by time-drawdown 
data likely represents initial dewatering of the limited sand and 
gravel portion of the overburden aquifer. As such, transmissivity 
values should continue to decrease in conjunction with long-term 
aquifer pumping. Similar to conditions observed in the source area 
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excavation, aquifer yield should decrease as ground water is removed 
from storage. 

2.7. Conceptual hydrogeologic model and ground water recovery scenario 

2.7.1. Conceptual hydrogeologic model 
Ground water flow in the overburden aquifer is generally south to 
north toward Bishop Brook under a hydraulic gradient of 
approximately 0.04 feet/foot (RI Report, Stearns & Wheler, 
December 1993). Review of the site hydrogeologic conditions 
indicates a small saturated thickness in the southern portion of the 
site. This condition suggests limited upgradient recharge to the 
northern portion of the overburden aquifer. 

Site hydrogeologic conditions also indicate decreasing overburden 
saturated conditions to the east and west of RW-1 in the northern 
portion of site. This condition, combined with a moderately steep 
ground water flow gradient, indicates a limited potential for lateral 
site overburden aquifer recharge from these areas. 

Review of Figures 7 and 9 indicates that the aquifer performance 
test area of influence corresponds to the thick sand and gravel 
portions of the saturated overburden aquifer. This correlation 
suggests that RW-1 pumping at 25 gpm is apparently recovering 
ground water along the axis extending from MW-9 to MW-6. In 
addition, this area of influence encompasses a significant portion of 
the area containing VOCs in the ground water as shown in Figure 3, 
and indicates that hydraulic control will be achieved through pumping 
of RW-1. 

RW-1 will unlikely recover water from the thinner portion of the 
aquifer to the west in the vicinity of MW-17 and MW-4. In addition, 
the small aquifer saturated thickness in this area suggests an 
additional recovery well would be an inefficient method of ground 
water recovery in this area. 
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2.12, Ground water recovery scenario 
The focus of ground water recovery should be in the thickest portion 
of the saturated overburden aquifer. In addition, recovery should 
focus on recovering and controlling ground water in the sand and 
gravel unit, the preferential migration pathway. 

Given the limited extent of the site overburden aquifer and the poor 
upgradient and lateral potential for recharge, ground water recovery 
should consist of initial dewatering of the northern portion of the 
aquifer along the axis of extending from MW-6 to MW-9 (Figure 6) 
with RW-1 pumping at 25 gpm. However, it should be noted that 
RW-1 discharge should decrease over time as the aquifer is 
dewatered. 

Subsequent to recovery system design and implementation, a ground 
water monitoring program would be undertaken to monitor aquifer 
response to long-term pumping. This program would track 
dewatering rates and assess aquifer response to seasonal variations. 

Based on the data obtained as a result of the monitoring program, 
an assessment of the system performance and effectiveness would be 
made. If necessary, modifications to the design or operation of the 
proposed ground water recovery and treatment system described in 
the following section would be made. 
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3. Ground water recovery and treatment system 

3.1. General 

This section presents a description of the ground water recovery and 
treatment system that is proposed to remediate overburden ground 
water at the site. This section also includes the data, calculations, 
and assumptions used during development of the Basis of Design. 
A process schematic of the proposed ground water recovery and 
treatment is presented as Figure 10. For convenience, this section 
discusses the major system components separately, as listed below: 

• Ground Water Recovery and Conveyance system; 
• Ground Water Treatment system; 
• Instrumentation and controls; and 
• Treated Water discharge 

3.2. Ground water recovery and conveyance system 

Test recovery well RW-1 will be utilized for ground water recovery. 
The construction details of this recovery well are presented on Figure 
8. As presented in Section 2, a 24-hour pump test was performed on 
this recovery well on September 26 and 27, 1994. Based on the 
results of the 24-hour pump test, it is expected that this recovery well 
will initially produce ground water at a rate of 25 gpm. The long-
term continuous well ground water production rate, however, is 
expected to be less than 25 gpm, as presented to in the preceding 
section. 
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The recovery well pump proposed for use in RW-1 has the following 
characteristics, and was selected based on the criteria presented 
below: 

Operating flow rate: 18 to 32 gpm 

Pump performance points: Capacity Head 
(gpm) (ft) 

10 90 
20 70 
25* 60 
30 50 

(* - design flow rate) 

Motor characteristics: 1^Hp,3450rpm, l p H , 
230 volt 

Pump discharge pipe size: XW 

The recovery well pump inlet and controls will be set in accordance 
with the recovery well schedule presented below in Table 3.2-1. 

Table 3.2-1. Recovery WeU Schedule 

Pump 
Water 
Intake 

Elevation 

478 ft 

Water 
-Pump 

On" 
Elevation 

498 ft 

Water 
"Pump 

Off1 

Elevation 

485 ft 

Pump 
Failure 
Alarm 
Water 

Elevation 

502 ft 

Redundant 
Pump Off 
and Alarm 

Water 
Elevation 

482 ft 

Recovered ground water will be conveyed to a 500 gallon 
equalization tank, located inside the main building approximately 500 
feet from the recovery well, via a 2-inch diameter high density 
polyethylene (HDPE) pipe, as shown on Figure 11. The HDPE pipe 
will have a dimension ratio of 17.0 and a pressure rating of 100 psi. 

The 500 gallon equalization tank will be equipped with the following: 

• Removable cover; 
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• 2 inch top entry water inlet; 

• VA inch water discharge (suction) pipe with foot valve. 
Discharge pipe inlet will be set 1 foot above the bottom of 
the tank; 

• 2 inch tank vent pipe. The vent pipe will be vented outside 
the facility; 

• 3 level float switches. The lower two float switches will be 
used to turn the equalization tank discharge pump on and 
off. TTie third and uppermost float switch will be used to 
trigger a tank full alarm and turn the recovery well pump off 
to prevent overfilling. 

The equalization tank discharge pump shall be a close-coupled, self-
priming centrifugal type having the following characteristics: 

Suction connection: VA" NPT 

Discharge connection: 1W NPT 

Motor characteristics: % HP, 230 volt, single phase. 

Pump performance points: 
Capacity 

(gpm) 

39 
30 
11 

Head 
(psi) 

20 
.30 
40 

Notes: Based on a suction lift of 10 ft. 
Design flow rate is 25 gpm. 

3.3. Ground water treatment system 

The recovered ground water will be treated by granular activated 
carbon (GAC) filtration. The treatment system will consist of two 
1,000 pound capacity GAC vessels connected in series, the first 

O'Brien & Gere Engineers, Inc. 18 Final: December 1, 1994 
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3. Ground water recovery and treatment system 

operating as the primary treatment vessel and the second operating 
as a backup treatment vessel. However, the GAC vessels will be 
headered together such that either can serve as the primary unit. 

The ground water treatment system will be equipped with three 
water sample collection taps: one located upstream of the first GAC 
vessel, one between the two GAC vessels, and one downstream of 
the second GAC vessel. The ground water treatment system will also 
be equipped with two pressure gauges and one electronic pressure 
sensor. A pressure gauge and the electronic pressure sensor will be 
located upstream of the first GAC vessel, and the second pressure 
gauge will be located between the two GAC vessels. 

The ground water treatment system proposed has the following 
characteristics, and was designed based on the criteria presented 
below: 

Average influent flow rate: 25 gpm 

Pressure drop through each 1.000 lb. GAC vessel: 3 psig (approx.) 
(at start up with flow rate of 25 gpm) 

Influent trichloroethylene concentration: 500/ig/L to 5,000 pg/L 

Anticipated GAC use rate: 5 lbs/day to 30 lbs/day 

Anticipated Primary GAC unit break-through time: 
(@ 25 gpm, continuous flow) 1 to 6 months 

depending on VOC 
concentrations 

Additional background water quality data is presented below in Table 
3.3-1. 

Table 3.3-1. Ground water characteristics 

Compound Concentration 

Iron (total) . 0.29 mg/L 

Iron (filtered) 0.15 mg/L 

Sulfate 9 mg/L 

Calcium 77 nig/L 

Total dissolved solids 280 mg/L 
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Accurate Die Casting Site Ground Water Recovery and Treatment System 

Table 3.3-1. Ground water characteristics 

Compound 

Total alkalinity 

PH 

Calcium carbonate 

Corrosivity 

Sodium 

Magnesium 

Hardness 

Specific conductance 

Total suspended solids 

Total organic carbon 

Methylene Blue Act. 
substances 

Total Kjeldahl nitrogen 
(asN) 

Concentration 

260 

7.3 

192 

-0.2 

8 

24 

290 

570 

5 

2 

<0.1 

0.92 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

/imho/cm 

mg/L 

mg/L 

mg/L 

Note: Data based on sample obtained during pump test Laboratory Report 
included as Appendix D. 

3.4. Instrumentation and controls 

The ground water recovery and treatment system will be equipped 
with instruments and controls that will allow it to operate 
continuously in an unattended mode with only occasional monitoring. 

3.4.1. Ground water recovery well pump 
The ground water recovery well will be equipped with a ground water 
level transducer connected to the pump controls and alarm. Four 
ground water elevation settings will be provided to provide the 
following described functions: 

O'Brien & Gere Engineers, Inc. 20 Final: December 1,1994 
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3. Ground water recovery and treatment system 

• High water setting to trigger an alarm to notify the 
operator that the recovery well pump may not be 
operating; 

• Pump on setting; 

• Pump off setting; and 

• Low water setting to trigger an alarm to notify the 
operator that the recovery well pump may not have 
turned off. The setting will trip a relay opening the 
power circuit to the pump. 

The power circuit to the recovery well pump will also be wired so 
that it is open whenever an alarm condition has been triggered by 
the tank full float switch placed inside the equalization tank. 

3.4.2. Water flow meter, strip chart recorder and flow totalizer 
A flow meter with flow totalizer will be installed between the 
equalization tank and first GAC unit to monitor the quantity of 
ground water that has been recovered and treated. 

3.43. Pressure sensor 
A pressure sensor will be installed immediately upstream of the 
primary GAC vessel and will be set to trigger a high pressure alarm 
at a preset level. Such an alarm condition will disconnect power to 
the recovery well and equalization tank pumps. 

3.4.4. Alarm notification devices 
Since the ground water treatment facility will generally be unmanned, 
an audible alarm device will be installed to alert the operator of 
alarm conditions at the site. The control panel will also be equipped 
with indicator lights that will indicate the current operating status of 
the recovery well pump and other system components. 

Final: December 1,1994 
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Accurate Die Casting Site Ground Water Recovery and Treatment System 

3.5. Treated water discharge 

It is proposed that treated water be discharged, via a 2 inch diameter 
HDPE pipe, to either a nearby storm drain or to Bishop Brook, as 
shown on Figure 11. The treated water will be sampled twice per 
month and monitored for compliance with the Effluent Limitations 
and Monitoring Requirements established by the NYSDEC, under 
State Pollutant Discharge Elimination System (SPDES) permit 
#734052. A copy of the Effluent Limitations and Monitoring 
Requirements sheets are provided as Appendix E. 

Respectfully submitted, 

O'BRIEN & GERE ENGINEERS, INC. 

David G. Van Arnam, P.E. 
Senior Vice President 

Prepared by: 

David J. Carnevale 
Hydrogeologist 

Timothy M. Eddy 
Project Hydrogeologist 

Alfred Farrell, P.E. 
Project Engineer 

David S. Towers, P.E. 
Senior Project Engineer 

Reviewed by: 

James R. Heckathorne, P.E. 
Managing Engineer 

Deborah Y. Wright, CPG 
Managing Hydrogeologist 
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TABLE 1 
MONITORING WELL SPECIFICATIONS 

ACCURATE DIE CASTING 
FAYETTVILLE, NY 

Well 
Ground Casing Screened Interval GROUND WATER ELEVATIONS 

Well No. Elevation Elevation Elevation 5/26/92 6/26/92 6/7/92 9/26/94 9/27/94 10/18/94 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7(B) 
MW-8 
MW-9 
MW-10(B) 
MW-11(B) 
MW-12 
MW-13 
MW-14 
MW-15(B) 
MW-16(B) 
MW-17 
PZ-1 
PZ-2 
RW-1 

99.36 
91.8 

97.65 
65.62 
88.21 
77.46 
75.66 
88.21 
102.44 
97.51 
91.48 
93.62 
98.73 
98.76 
96.1 
98.5 
66.9 
81.6 
80.6 
78.4 

101.11 
94.68 
99.63 
68.52 
90.42 
79.38 
78.34 
91.78 
104.03 
99.69 
93.80 
94.14 
100.92 
100.62 
98.90 
100.85 
69.24 
83.95 
83.06 
60.28 

75.4 
76.6 
73.7 
46.6 
49.2 
46.4 
34.3 
53.9 
49.7 

43.03 
43.1 
51.9 
77.7 
74.6 
32.7 
50.8 
53.7 
49.8 
42.8 

29.4-39.4 

- 85.4 
- 86.6 
- 83.7 
- 56.6 
- 59.2 
- 56.4 
- 44.3 
- 63.9 
- 59.7 
- 53.03 
- 53.1 
- 61.9 
- 87.7 
- 84.6 
- 42.7 
- 60.8 
- 63.7 
- 59.8 
- 52.8 
/ 45.4-50.4 

DRY 
83.21 
60.44 
51.08 
60.71 
60.50 
54.59 
66.38 
60.46 
61.15 
62.34 
62.24 
DRY 
75.11 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

DRY 
82.81 
80.09 
49.95 
63.76 
60.49 
54.55 
66.36 
60.51 
61.99 
63.70 
60.74 
80.62 
79.07 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

79.69 
84.32 
61.63 
50.81 
61.22 
60.46 
54.47 
66.83 
61.83 
61.69 
63.66 
62.77 
80.92 
81.54 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

NR 
83.10 
ABDN 
47.22 
59.87 
59.51 
53.90 
61.59 
59.57 
NR 

58.41 
59.77 
NR 
NR 
NR 
NR 

54.61 
59.56 
59.35 
56.86 

NR 
83.26 
ABDN 
52.21 
59.91 
59.52 
53.97 
61.65 
59.59 
NR 

58.39 
59.79 
NR 
NR 
NR 
NR 

54.61 
59.57 
59.36 
56.89 

DRY 
80.12 
ABDN 
46.79 
59.45 
59.05 
53.55 
60.99 
59.08 
56.02 
57.47 
59.31 
78.70 
86.18 
53.47 
61.67 
54.08 
59.10 
58.69 
58.22 

Notes: (B) - Bedrock well. 
Nl - Well not installed at time of monitoring. 
NR - Water level not monitored. 
ABDN - Abandoned. 
MW-1 through MW-16 installed during Remedial Investigation (Stearns & Wheler). 
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Table 2 

Ground Water TCE Concentrations 

Accurate Die Casting Facility 
Fayettevllle, NY 

Date Sampled: 
Monitorinq Well (3) 
MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 (B) 
MW-8 
MW-9 
MW-10(B) 
MW-11 (B) 
MW-12 
MW-13 
MW-14 
MW-15(B) 
MW-16(B) 
MW-17 
Excavation Sump 

Trichloroethylene Concentrations (1) 
8/30/89 

112 
ND 

Free Product 
NS 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

12/4/89 

ND 
ND 

>55,000 
7 

340 
700 
ND . 
ND 
109 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

5/20/90 

2 
1 

440,000 
43 

344 
454 
ND 
ND 
106 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

5/28/92 

ND 
ND 

340,000 
6 

110 
510 
ND 
ND 
60 

4,500 
5,200 

36 
110 
67 
Nl 
Nl 
Nl 
Nl 

7/22/94 

NS 
NS 

Abandoned 
270 
330 
390 
ND 
NA 
72 

1,600 
5,500 

44 
740 
150 
NS 
NS 
260 

20,000 

10/18/94 

Dry 
ND 

Abandoned 
23 

410 
360 
ND 
ND 
74 

1300 
5300 

35 
510 
120 
14 
6 

140 
NS 

Notes: ND - Not detected at concentrations greater than analytical detection limit. 
NS - Not sampled. 
Nl - Well not installed at time of sampling. 
NA - Not analyzed. 
(1) - Concentrations reported in ug/L (ppb). 
(2) - Sample collected 8/19/92 because MW-13 and MW-14 were dry on 5/28/92. 
(3) - Monitoring wells MW-1 through MW-16 installed by Stearns & Wheler, 

monitoring well MW-17 installed by O'Brien & Gere Engineers, 
wells MW-1, MW-7, MW-10, MW-11, MW-15, and MW-16 are bedrock 
groundwater monitoring wells. 

(B) - Bedrock well. 
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O'BRIEN & GERE ENGINEERS, INC. 
Client: OBG Tehnlca! Services 

ProJ. Loc: Accurate Die Casting 

File No.: 2488.396.523 
Boring Company: 
Foreman: 
OBG Geologist: 

Depth 
Below 
Grade 

0 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 

No. 
1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

Depth 
(feet) 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

12-14 

14-16 

16-16 

18-20 

20-22 

22-24 

OP-TECH 
Steve Laramee 
DJ Carnevale 

Blows 
/6" 
2-6 

6-6 

2-5 

13-16 

8-11 

36/0.5 

5-7 

8-7 

4-7 

7-7 

5-6 

7-16 

6-e 
6-6 

4-6 

6-5 

3-4 

4-4 

5-5 

4 4 

3-4 

5-6 

5-5 

7/16 

Penetr/ 
Recovery 

2/2 

(0920) 

2/1 

(0925) 

2/1.5 

(0945) 

2/2 

(1010) 

2/2 

(1015) 

2/2 

(1100) 

2/2 

(1120) 

2/2 

(1145) 

2/2 

(1255) 

2/2 

(1320} 

2/2 

(1350) 

2/2 

(1425) 

"N-
Value 

12 

18 

11 

15 

14 

13 

15 

14 

6 

9 

9 

12 

TEST BORING LOG 

Sampler: 2" Split Spoon 

Hammer: 140 lbs. 

Fall: 30" 

Sample Description 

Dry to damp, brown, very fine to fine SANO, 

little silt 1 pc gravel in tip of shoe. 

Damp, dark brown SILT, little very fine 

sand, shaly rock in shoe. 

Dry, gray brown fine SAND and SILT, little 

very fine gravel, loose, shaly rock in tip of 

shoe, cobbles in cutting. 

Dry to damp, fine to coarse SAND, little silt 

and fine to medium gravel, cobbles in cutting. 

Damp to moist, as above, trace very 

coarse GRAVEL, cobbles in cutting. 

Damp, brown gray medium SAND, some fine 

sand, little coarse sand, trace fine broken 

gravel. 

Damp to moist, brown gray, medium to 

coarse SAND.some fine sand, little medium to 

fine broken gravel. 

Moist, brown gray, fine SAND, some medium 

sand, trace silt 

Moist to wet gray brown fine SAND, some 

medium sand, little to trace of coarse sand. 

Moist, gray brown, fine to medium SAND, 

little to trace coarse sand, saturated 

at 19.5' 

Wet gray brown, fine to medium SAND, 

little coarse sand and silt some fine gravel 

21.5' to 22', brown clayey sand in tip of 

shoe. 

Wet, gray brown, fine to medium SAND, little 

fine to medium gravel, coarse sand, silt 

trace to little clay red to brown clay in 

tip of shoe at 24' 

REPORT OF BORING 
PZ-1 

Page 1 of 2 
Location: 50'E of MW-6 

Start Date: 8/1/94 
End Date: 8/2/94 
Screen 

Riser 

Stratum 
Change 
General 
Descrlpt 

— 

\ Grout 
i;|| Sand Pack 
H Bentonlte 

Equip. 
Installed 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

II 
a 

a 

o 

Fit 
Tes 

>ld 
itlng 
HNU 
(Ppn) 

0.6 

1.4 

13.2 

10.2 

28 

5.6 

11.4 

10.6 

6.8 

2.8 

3.6 

3.2 



O'BRIEN & GERE ENGINEERS, INC. 
Client: OBG Tehnlcal Services 

ProJ. Loc: Accurate Die Casting 

File No.: 2488.396.523 

TEST BORING LOG 

Sampler: 2" Split Spoon 

Hammer: 140 lbs. 

Fall: 30" 
Boring Company: OP-TECH 
Foreman: Steve Larance 
OBG Geologist: DJ Camevale 

Depth 
Below 
Grade 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

No. 
13 

14 

15 

16 

17 

Depth 
(feet) 
24-26 

26-28 

28-30 

30-32 

32-34 

Blows 
/6" 
3-1 

5-7 

9-19 

26-60/.5 

27-55 

60/.5 

50/6 

64/0 

Penetr/ 
Recovery 

2/2 

(1450) 

2/2 

(1705) 

2/2 

(1705) 

2/0 

(0815) 

2/0 

"N" 
Value 

6 

Sample Description 

Wet gray brown fine to medium SAND, some 

silt, little coarse sand, trace to little 

clay 

Wet, as above to 26.5* to red to brawn CLAY 

till, very fine gravel to 26.8 f t , to gray 

fine sand, some medium sand, silt clay and 

broken gravel shale fragments. 

Wet brown gray fine SAND, some medium sand, 

little coarse sand, to 26.7' to gray green 

weathered shale to 29.2' to gray brown fine 

sandy silt some clay, to red silt and fine 

to medium broken faceted rocks fragments. 

No recovery 

No recovery as above 

B.O.B = 32' 

REPORT OF BORING 
PZ-1 

Page 2 of 2 
Location: 50'E of MW-6 

Start Date: 8/1/94 
End Date: 8/2/94 
Screen 

Riser 

Stratum 
Change 
General 
Descrlpt 

\ Grout 
§| Sand Pack 
(jf Bentonite 

Equip. 
Installed 

O 

Fit 
Tei 

>ld 
iting 
HNU 
(PPn) 

3.6 

3.8 

4 

2' 0.010-in screen 32- 22 Bentonite 19.6-17.0 

Sandpack32-19.6 

CemenV bentonite grout to grade with 4 ' dia locking guard pipe 



O'BRIEN & GERE ENGINEERS, INC. 
Client: OBG Tehnlcal Services 

Prof. Loc: Accurate Die Casting 
Fayettevllle 

File No.: 2488.396.523 

TEST BORING LOG 

Sampler: 2" Split Spoon 

Hammer: 140 lbs. 

Fall: 30" 
Boring Company: OP-TECH 
Foreman: Steve Laramee 
OBG Geologist: DJ Carnevale 

Depth 
Below 
Grade 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

No. 
1 

2 

3 

4 

S 

6 

Depth 
(feet) 

0-2 

5-7 

10-12 

15-17 

20-22 

22-24 

Blows 
/6" 
2-3 
3-3 

2-4 
3-3 

5-5 
5-7 

6-7 
9-9 

2-10 
12-16 

8-22 
31-30 

Penetr/ 
Recovery 

2/2 
(0705) 

2/2 
(0720) 

2/2 
(0735) 

2/2 
(0800) 

2/2 
(0830) 

2/2 
(0840) 

•N" 
Value 

6 

7 

10 

16 

22 

53 

Sample Description 

Damp, medium brown, and fine SAND. 

Moist, gray brown fine SAND, trace little silt 

Moist to wet gray brown, fine to coarse sand 
and very fine to medium gravel. 

As above 

Wet reddish brown clayey silt matrix till, some 
fine to medium sand and very fine gravel. 

Wet gray brown till of claying SILT and fine 
sand, some medium sand broken shale 
fragments to medium gravel. 

REPORT OF BORING 
PZ-2 

Page 1 of 2 
Location: N50'W of MW-6 

Start Date: 8/3/94 
End Date: 8/4/94 
Screen 

Riser 

Stratum 
Change 
General 
Descript 

J _\ 

1 
Equip. 

Installed 

Grout 
Sand Pack 
Bentonlte 

Fit 
Tes 

1 1 

>ld 
ttlng 
HNU 
(ppn) 
ND 

0.6 

1.2 

0.6 

0.6 

3.2 



O'BRIEN & GERE ENGINEERS, INC, 
Client: OBG Tehnlcal Services 

Pro]. Loc: Accurate Die Casting 
Fayettevllle 

File No.: 2488.396.523 

TEST BORING LOG 

Sampler: 2" Split Spoon 

Hammer: 140 lbs. 

Fall: 30" 
Boring Company: OP-TECH 
Foreman: Steve Laramee 
OBG Geologist: DJ Carnevale 

Depth 
Below 
Grade 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

36 

39 

40 

41 • 

42 

43 

44 

45 

46 

47 

No. 
7 

8 

9 

10 

11 

12 

13 

14 

Depth 
(feet) 
24-26 

26-28 

28-30 

30-32 

32-34 

34-36 

36-36 

38-40 

Blows 
/6" 

25-60/.2 

52-S5/.3 

55/0.2 

98-135 

21-30 

33-19 

3-10 

80-

63-80/0. 

53-36 

19-16 

Penetr/ 
Recovery 

0.5/0.5 

(90920) 

0.5/0.5 

(1040) 

0.5/0.5 

(1100) 

1/1.0 

(1145) 

2/ 

(1305) 

1.5/1.5 

(1330) 

0.7/0.7 

1550 

2/ 

(1615) 

2 ' 0.010-in slot screen 37.5- 27.5 

Sandpack 37.5-25 

Cement/berttonKe grout to grade with 4* dia lock 

"N" 
Value 

63 

90 

55 

Bentonil 

ing guar 

Sample Description 

As of previous page 

Wet, molted reddish brown to greenish gray 

brown claying SILT ti l l with fine sand and fine 

rounded gravel, some little to medium sand and 

broken shale fragments with medium gravel, 

wet, as above. 

Wet, brown, fine sandy till with fine rounded 

gravel, little medium sand, some s i l t 

Wet, gray, very fine sandy til l, fine rounded 

GRAVEL, solvent odor. 

Wet brown very fine SAND and SILT with 

broken shale fragments to 35.3 to gray broken 

shale fragments in fine sandy silt with fine 

rounded gravel, solvent odor, black, moist to 

wet, weathered shale. 

Black, weathered SHALE wet 

B.O.B = 40' 

e 25- 22 

i pipe 

REPORT OF BORING 
PZ-2 

Page 2 of 2 
Location: N50'W of MW-6 

Start Date: 8/3/94 
End Date: 6/4/94 
Screen 

Riser 

Stratum 
Change 
General 
Descript 

1 
| 

Equip. 
Installed • • • • 

' 

o 

t= 

Grout 
Sand Pack 
Bentonlte 

Fit 
Te* 

ild 
ftlng 
HNU 
(ppn) 

3.8 

7.8 

5.6 

3.6 

28 

22 

3.8 

1.8 



O'BRIEN & GERE ENGINEERS, INC. 
Client: OBG Tehnical Services 

ProJ. Loc: Accurate Die Casting 
Fayettevllle, N.Y. 

File No.: 2488.396.523 

TEST BORING LOG 

Sampler: 2" Split Spoon 

Hammer: 140 lbs. 

Fall: 30" 
Boring Company: OP-TECH 
Foreman: Steve Laramee 
OBG Geologist: DJ Carnevale 

Depth 
Below 
Grade 

0 

1 

2 

3 

4 

5 

e 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

No. 
i 

2 

3 

4 

5 

Depth 
(feet) 

0-2 

5-7 

10-12 

12-14 

14-16 

Blows 
/6" 
1-1 

2-1 

3-5 

5-11 

8-19 

28-27 

8-19 

31-70 

5-45 

57-26 

Penetr/ 
Recovery 

2/2 

(1245) 

2/2 -

(1315) 

2/2 

(1340) 

2/2 

(1415) 

2/ 

(1450) 

"N" 
Value 

10 

47 

64 

102 

Sample Description 

Moist, brown, fine sand, little sift 

Moist, gray brown, fine to medium SAND, 

coarse sand, little to trace of very fine 

rounded gravel. 

Wet, grayish purple till (SILT) with fine to 

medium gravel, rounded to subangular to 

11.2', to similar tiil but brown, moist with some 

coarse GRAVEL and shale fragments to 12. 

Moist to wet, gray green weathered SHALE. 

Moist, gray brown weathered SHALE. 

REPORT OF BORING 
MW-17 

Page 1 of 1 
Location: 

Start Date: 8/4/94 
End Date: 8/4/94 
Screen 

Riser 

Stratum 
Change 
General 
Descrlpt 

\ Grout 
| | Sand Pack 
H Bentonlte 

Equip. 
Installed 

\ 
\ 
\ 
\ 
\ 
\ 

II 

CI 

o 

Flc 
Te* 

>ld 
ttlng 
HNU 
(Ppn) 

7.2 

11.4 

9.6 

38 

58 

Sand 14-13.5 Bentonite4.5-3.0 

2' 0.010-in slot screen 13.5- 5.5 

Sandpack 13.5- 4.5 CemenVbentonite grout to grade with 4 ' dia. locking guard pipe. 
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Volatile Organics 
Method 8010/8020 

CLIENT 

LABORATORIES, INC. 

OBG TECHNICAL SERVICES, INC. JOB NO. 2488.396.517 

DESCRIPTION Accurate Die Casting 

MATRIX: Water 

DATE COLLECTED 
7-20-94 DATE RECEIVED. 7-21-94 DATE ANALYZED 7 - 2 5 , 2 6 - 9 4 

DESCRIPTION: 

SAMPLE NO.: 

BENZENE 

BROMODICHLOROMETHANE 

BR0M0FORM , : ; : . 

BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE ""••""' 
2-CHLOROETHYLVTNYL ETHER 
CHLOROFORM -;~"rT' 

CHLOROMETHANE 

DIBROMOC^LOROMETHANE:""'" " 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

I,4-DICHLOR6BENZENE 

DICHLORODIFLUbRbMETHANE 

IU-DICHY6ROETHANE 

i,2-Dl"CHLORbETHANE v ".' ~" 

l.l-DICMLORbETHYLENE 

i,2-DimLORbETHENO t o t a l ) 

DICHLOROMETHANE 

1,2-DICHLOROPROPANE ' .rV;w 

cis-V^3-DI^OROPROPYLENE 

;trans-r/3-DIfflLbROPRbPYLENE 

J 

MW-7 

U0138 

<1. 

<1. 

<10. 

<10. 

<1 . 

<1 . 

<1. 

<10. 

<1. 

<10. 

<1. 

<5. 

<5. 

<5. 

<10. 

< 1 . 

<1. 

<1. 

<1. 

< 1 . 

<1. 

MW-12 

U0139 

<1 

<1 

<10. 

<10. 

<1. 

<1 

<1 

<10. 

<i. 
<io, 

<i, 

<5, 

<5, 

<5, 

<10, 

<1-
<1. 

<1, 

<1, 

<1, 

_ _ < 1 . 

<1. 

MW-6 

U0140 

<10. 

<10. 

<100. 

<100. 

<10. 

<10. 

<10. 

<100. 

<10. 

<100. 

<10. 

<50. 

<50. 

<50. 

<100. 

<10. 

<10. 

<10. 

<10. 

<10. 

air. 
ao. 
ao.r 

MW-5 

U0141 

<10. 

<10. 

aoo. 
aoo. 
ao. 
ao. 
ao. 

aoo. 
ao. 

aoo. 
ao. 
<50. 

<50. 

<50. 

aoo. 
<io. 
ao. 
ao. 
ao. 
ao. 
<iq. 
ao. 

MW-9 

U0142 

a . 
a . 

ao. 
ao. 
a . 
a . 
a . 

ao. 
a . 

ao. 
a . 
<5. 

<5. 

<5. 

<10. 

a. 
a. 
a. 
a. 
a. 
a. 
a. 

'.'•' <i7. 

MW-13 

U0143 

ao. 
ao. 

<100. 

aoo. 
ao. 
ao. 
ao. 

aoo. 
ao. 

aoo. 
ao. 
<50. 

<50. 

<so. 
aoo. 
ao. 
ao. 
ao. 
ao. 
ao. 
ao. 
ao. 
<io. 

OBG Laboratories. Inc., an O'Brien&Gere Limited Company 
5000 Britlonfield Parkway / Suiie 300. Sox 4942 / Syracuse. NY 13221 / (31.5) 437-0200 

Authorized: 

Date; 

Page 1 of 2 

August 4 , 1994 



Volatile Organics 
Method 8010/8020 

CLIENT. 

LABORATORIES, INC, 

OBG TECHNICAL SERVICES, INC. 
JOB NO. 2488.396.517 

DESCRIPTION. 
Accurate Die Casting 

MATRIX: Water 

DATE COLLECTED 
7-20-94 

DESCRIPTION: 

SAMPLE NO.: 

ETHYLBENZENE 

1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHYLENE -

TOLUENE" 

1 , 1 , f-TRICHLOROETHANE 

1,1 ,'2-TRICHLOROETHANE 

TRICHL0ROETHYLENE 

TRÎ  CHLOR6FLUHOME™NE 

VINYL (MLORibE " v- ' r *-—••/'•-' 

XYLENE ( t o t a l ) 

DATE RECEIVED. 7-21-94 

MW-7 

U0138 

<1 

<1 

<1 

<1 

<1 

<1 

<1. 

<1. 

<1, 

<3, 

MW-12 

U0139 

<1 

<1 

<1 

<1 

<1 

<1 

44 

<1, 

<1, 

<3, 

MW-6 

U0140 

<10 

<10, 

<10, 

<10, 

<10. 

<10. 

390, 

<10. 

<10. 

<30. 

7 - 2 ^ 26 -94 DATE ANALYZED ' ^ J , 4 Q ="* 

MW-5 

U0141 

<10 

<10, 

<10, 

<10. 

<10. 

<10. 

330. 

<10. 

<10, 

<30. 

MW-9 

U0142 

MW-13 

U0143 

<1. 

<1 . 

<1 . 

<1 . 

<1 . 

< 1 . 

72 . 

<1 . 

<1 . 

<3. 

<10. 

<10. 

<10. 

<10. 

<10. 

<10. 

740. 

<10. 

<10. 

<30. 

Comments: 

OBG Laboratories. Inc.. an O'BrienSGere Limited Company 
5000 Briltonfield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Methodology: USEPA.SW-846. Novemtwr 1986. 3rd Edition 

Certification No.: 1 0 1 5 5 

Units: U g / 1 

Page 2 of 2 

r 
Authorized 

Date: August 4 , 1994 



Volatile Organics 
Method 8010/8020 

CLIENT. 

LABORATORIES, INC. 

OBG TECHNICAL SERVICES, INC. J0B N0> 2488.396.517 

DESCRIPTION 
Accurate Die Casting 

MATRIX: Water 

DATE COLLECTED 7-20,21-94 DATE RECEIVED. 7-21-94 DATE AMAI v?cn 7 - 2 5 , 2 6 , 2 7 - 9 4 

DESCRIPTION: 

SAMPLE NO.: 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM r S i > ^ T 

BR0M0METHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

'CHLOROETHANE""^/ * 

2-CHLOROETHYLVINYL ETHER 

' SWROFOJW'^H " ^ ^ ^ 3 

SLOROMETHANE ' "*'" """"* ~ 

"DIBROM^OOTLORCWETT^E^"^ 

1,2-biCHLOR6B&ZENE 

"1 t"3-DimLW0BEN2:ENE" ~"""r 

1,4-DICHLOROBENZENE 

DICMI^bblFiudRd^THANE " 

1 ,1 -DICHLOROETOANE " ~~"' 
1,2-DICHLOROETHANE :,f 

1,1-DICHLOROETHYLENE 

1 i"2-DlfflLOR6ET^E"l:To'tai)"' 

DICHLOROMETHANE^'" ~ 

1, 2-DIOTL^O^^E~^T^? 

cis-1,3-DICHLOROPROPYLENE 
rtrans^iT3-"Dlcm6ROPROPYL 

MW-14 

U0144 

<10 

<10 

<100 

<100 

<10 

<10 

<10 

<100 

<10 

<100 

<io" 

<50 

<50 

<50 

_ < 1 0° 
<10 

<10 

<10 

. <10 

„ < 1 0 

<10-
^S£&*'*: 

MW-4 

U0145 

<10. 

<10. 

<100. 

<100. 

<10. 

<10. 

<iq. 

<ioo. 

.' <10. 

<100. 

<i'o. 
<50. 

<50. 

<50. 

<100, 

<10. 

<10. 

<10. 

_ .42. 

<10. 

<10. 

lJ&££3g£3£!&.L _J^4>._ 

MW-11 

U0146 

<100. 

<100. 

<1000. 

<1000. 

<100. 

<100. 

<100, 

<1000. 

<100. 

<1000. 

<100. 

<500. 

<500. 

<500. 

<1000. 

<100. 

<100. 

<100. 

_<100.^ 

<100. 

<100, 

<100. 

MW-10 

U0147 

<50, 

<50. 

<500. 

<500. 

<50. 

<50. 

<50. 

<S00. 

' <50. 

<500. 

<50. 

<250. 

<250. 

<250. 

<500. 

<50. 

<50. 

<50. 

<50. 

<50. 

<50. 

Sump 
Pump 

U0148 

<500. 

<500. 

<5000. 

<5000. 

<500. 

<500. 

<500. 

<5000. 

<500. 

<5000. 

<500. 

<2500. 

<2500. 

<2500. 

<5000. 

<500. 

<500. 

<500. 

_ <500. 

<500. 

:*;.;-<500. 
" ~ " - -• • • • • 

<500. 

QC Trip 
Blank 

U0149 

<1. 

. <1. 

<10. 

<10. 

<1. 

<1. 

<1. 

<10. 

<1. 

<10. 

<1. 

<5. 

<5. 

<5. 

<10.. 

<1. 

<1. 

<1. 

<1. 

<1. 

<1. 

•••• < ! . - i 

OBG Laboratories. Inc.. an O'BhenSGere Limited Company 
5000 Brittonfield Parkway / Suiie 300. Box 4942 / Syracuse. NY 13221 / (31S) 437-0200 

Authorized: 

Date: 

Page 1 of 2 

August 4 , 1994 



Volatile Organics 
Method 8010/8020 

CLIENT 

LABORATORIES, INC. 

OBG TECHNICAL SERVICES, INC. .,ftHMn 2488.396.517 

DESCRIPTION Accurate Die Casting 

MATRIX: Water 

.DATE CQl LFCTEP 7 " 2 Q » 2 1 ~ 9 4 DATE RECEIVED. 7-21-94 DATE ANALYZED 7 - 2 5 , 2 6 , 2 7 - 9 4 

DESCRIPTION: 

SAMPLE NO.: 

ETHYLBENZENE 

1,1,2,2-TETRACHL0R0ETHANE 

TETRACHLOROETOYLENE , 

TOLUENE " 

1,lVl-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHYLENE """"' 

TRICHLOROFUJOFOMITHANE " ~"~ 

VINYL'CHLORiDE"T"T'T~""' 

XYLENE (total) 

MW-14 

U0144 

<10 

<10 

• <10 

<10 

<10 

<10 

150 

<10 

<10 

<30, 

MW-4 

U0145 

<10. 

<10. 

<10 

<10. 

<10. 

<10. 

270, 

<10. 

<10, 

<30, 

MW-11 

U0146 

<100 

<100 

<100, 

<100, 

<100, 

<100, 

5500, 

<100. 

<100, 

<300, 

MW-10 

U0147 

<50. 

<50. 

<50. 

<50. 

<50. 

<50. 

1600. 

<50. 

<50. 

<150. 

Sump 
Pump 

U0148 

<500, 

<500, 

<500. 

<500. 

<500, 

<500, 

20,000, 

<500, 

<500, 

<1500, 

QC Trip 
Blank 

U0149 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<3 

Comments: 

OBG Laboratories, Inc., an O'Bneni Gere Limited Company 
5000 Brittonlield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (3151 437-0200 

Methodology: USEPA.SW-846. November 1986. 3rd Edition 

Certification No.: 1 0 1 5 5 

Units: Vg/l 

Page 2 o f 2 

. yq.r^..ky.kuL,/ 
August 4, 1994 

Authorized 

Date: 



1 OQniENSGGRE 
ENGINEERS, INC. 

Office: SyQAf^t , / / / 
Address: </w> ~2s7~/L, F,>ttl>k^y 

Phone: 4 T 7 - £ / O O 

Job No. 74B9) 'B96 ~g3/ 
Sheet of 

CHAIN OF CUSTODY 

COLLECTEDLY: ^h^UJ-O^Cph CLIENT: AcC<"*k t V t ^fS/VWJ 
LOCATION: FA yef f E^Yfe, N</ 

SAMPLE DESCRIPTION Date Tune 

(Signature) 

Sample 

Matxir1 

Sample No. of 

Type2 Containers ANALYSIS REQUESTED 

Mu?-1 7/24 olfo uvvU' 
# 

z^-6 2. 
fhu/- 13 7/2C /<?3<? 1 
mw-fe 7/20 /efo 

m i A / - ^ - aJze. Ziil i 
m«/- ? iho 1735 .2. 
nw- i3 %w ass t muz- (4- 7/a> i3i5 2, 'Bcio/So zo 
w&> - 4 m. m 

nr& X 
/ W - im 2, 

WVW- |<D la /(£? ^ £ 2. 
' rtf ft** If 2/iS. %c I'o / Sato 

<css"(7 ~pv*<Q ifa nH UMJ4.S ?r*1 ffo/p /ffoZi 

1 Matrix = water, wastewater, air, sludge, sediment, etc. 
1 Type « grab, composite 

<fjb/»pC September 17,1990 



CLIENT 

LABORATORIES, INC. 

ACCURATE DIE CASTING 

DESCR.PTJON F a y e t t e v i l l e , NY 

Volatile Organics 
Method 8010/8020 

JOB NO. 
3435.021.517 

MATRIX: Water 

DATE COLLECTED 10-18-94 DATE RECEIVED. 10-18-94 DATE ANALYZED 
10-21,25-94 

DESCRIPTION: 

SAMPLE NO.: 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM'"* '""'•'. " I" 

BROMOMETHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

;mLdROETH^E~7^^V^?;^ 
2-CHL0R0ETHYLVINYL ETHER 

'"CHLOROFORM :'^f 7 ; ^ ^ £ % , 

'CHLOROMETHANÊ "̂ 18" ""^'""*" 

* DIBROMbOTLOROTiErHANE ^ggd&_ 

l,2-DicHLOR6Bc5lZENEW "'"'""' 

" 1 >3-bimLbR0B^ZENE'':^'r:^^ 

1,4-DICHLOROBENZENE 

"^DICHLORODI^^ 

1,1-DICHLOROETHANE 
r ; i , 2-DiraYOROETHANE"^=r7 -̂

1,1-DICHLOROETHYLENE 

1,2-DICHLqROETHENE ( t o t a l ) 

DICHLOROMETHANE 

•1,2-DICHLOROPROPANE " ^ i ^ # 

cis-1,3-DICHLOROPROPYLENE 

^tranF-fr3-rDICHL0R0PR^^^ . 

MW-8 

U4028 

<1. 

<1 . 

<10. 

<10. 

<1. 

<1 . 

<1:. 

<10. 

"' <10." 

""*• "<i7 
<5~. 

~"""<5'." 

<5. 

7<io~. 
XI. ' 

~" '<!': 
< i . 

" • • • : < x " ; 

<i . 

•^•••y.<JtV-

<1. 

MW-2 

U4029 

< 1 . 

<1 . 

<io. 
< i o . 

< i . 

<i -

7 " <I7 
" * < i o . 

rT-T<i7 
~'7;i'o7 

<5. 
- •- . .- . ..-tti-M 

<5. 

<5. 

7773o7 
<1. 

^r"7;<i7 
<i. 

<1. 

MW-6 

U4030 

<5. 

<5. 

<50. 

<50. 

<5. 

<5. 

<5. 

<50. 

"" <5. 

" <50* 

<5. 

<25. 

<25. 

<25. 

<50. 

" " < 5 . 

"'""'<5'V 
<5. 

<1 . 

MW-17 

U4031 

<2. 

<2. 

<20. 

<20. 

<2. 

<2. 

<2. 

' <2o7 

~<20~ " 
- - : < 2 ; -

ao. 
"<io7 

< i o . 

<207 

<2r" 
<2. 

"<2."~ 

; *:";.<2:;:' 

<2. 

V".;" ; < 2 ; 

<2T 

MW-5 

U4032 

<5. 

<5. 

<50. 

<50. 

<5. 

<5. 

<5> 

<50. 

' <50. 

<S'. 

<25i 

"~<25.' 

<25. 

"<50. 
- • - — • • 

... - . . ^ 

<5. 

.'"T<s7 

• " ' • • ' " < S ' - ' 

<5. 

S^s7 

OBG Laboratories. Inc., an O'BrieniGere limited Company 
5000 Srittonfield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized: 

' Date: 

Ih^tr',:) J& 
Page 1 of 2 
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LABORATORIES, INC . 

CIIFMT ACCURATE DIE CASTING 

Volatile Organics 
Method 8010/8020 

An*»n 3435.021.517 

DESCRIPTION F a y e t t e v i l l e , NY 

MATRIX: Water 

DATE COLLECTED 1 0 - 1 8 - 9 4 

DESCRIPTION: 

SAMPLE NO.: 

ETHYLBENZENE 

1,1,2,2-TETRACHL0R0ETHANE 

TETRACHLOROETOYLENE ' 

TOLUENE ' 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLORbETliYLENE™^"^';: 

TRICHLOROFLUOROMETHANE 

'VINYL CHLORlDf^pS:r'.:^ 

XYLENE (total) 

T'.T'fl.^T.-'.".*!* I" 

— 

. - • - i i 

, : • , , _ * 

£& 

J^i-

- lu iT i i t i . t ' . ^ i i i j . .k' iV. 

'&-

jLi i . 

£ii, 

- " - ' -

* i -Z , 

- " • - ^ • r 

-'-• 

• ' . : . . 

DATE RECEIVED 1 0 - 1 8 - 9 4 D A T E ANALYZED 1 0 - 2 1 , 2 5 - 9 4 

MW-8 

U4028 

<1, 

<1, 

<1, 

<1 

<1 

<1 

_<1, 

<1 

<3 

MW-2 

U4029 

<1, 

<1-

<1, 

<1, 

<1 

<1. 

<1, 

<1, 

<3 

. - V w . . . . . . - • . 

MW-6 

U4030 

<5. 

<5. 

<5. 

<5. 

<5. 

<5. 

360. 

<5. 

<15. 

Mtf-17 

U4031 

<2. 

<2. 

10. 

<2. 

<2. 

<2. 

.140. 

<2. 

<6. 

MW-5 

U4032 

<5. 

<5. 

5 . 

<5. 

<5. 

<5. 

410. 

<5. 

<15. 

MW-9 

U4033 

<1. 

<1. 

<1 . 

<1 . 

<1 . 

<1. 

74 . | 

<1. 

<3. 

ID 

Comments: Methodology: (JSEPA.SW-846. November 1986. 3rd Edition 

Certification No.: 10155 

Units: V g / 1 

Page 2 of 2 
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LABORATORIES, INC, 

CL.FMT ACCURATE DIE CASTING 

DESCRIPTION. Fayettevilie, NY 

Volatile Organics 
Method 8010/8020 

JOB NO. 3435.021.517 

MATRIX: Water 

DATE COLLECTED 10-18-94 DATE RECEIVED 1 0 - 1 8 - 9 4 DATE ANALYZED 10-21-94 

DESCRIPTION: 

SAMPLE NO.: 

BENZENE 

BR0M0DICHLOROMETHANE 

BR0M0F0RM ,'/"' ~" 

BROMOMETHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE *"'*" " 

mLOROETHANE"" Tr~'^J;£:-j£. 

2-CHL0R0ETHYLVINYL ETHER 

• CHLOROFORM , - ^ : - , ; ; g ^ ^ v ^ . 

"OTLOR^ETHANiT"* 

TbTBROMOOTLOi^ 

1,2-DTcHLORbBENZeJE" 

1,3-DICHLbROBENZENE' 

. I,4-DICHL6ROBENZENE' 

SblffiUfRbD'lFLUdROMET^ 

1,1-DICHLOROETHANE 

1 f 2-DICHLOROETHANE
 : ^ ^ p -

; 1,1-DICHLOROETHYLENE 

^-iT^imLOROET^E^Ctqtal) I 
! DICHLOROMETHANE 

^cis-1,3-DICHLOROPROPYLENE 

iv=JtriSs^iTs^i CHLOROPROPYLME 

Mtf-11 

U4034 

<100. 

<100. 

<1000. 

<1000. 

<100. 

<100. 

'. •• a b a . 

<iooo-. 
••:.<! 0 0 . 

<1000. 

^ o b o v 

<500. 

<500. 

Tab'obT 
<100. 

<ioo. 
~:.<7oo7 

<100. 

^ * . i t i i i l l a i m . 

<100 . 

MW-16 

U4035 

< 1 . 

< 1 . 

<10. 

. <10. 

< 1 . 

< 1 . 

< 1 0 . 

<10. 

<5. 

<5. 

<5. 

I ~<10' 
<1. 

< i . 

<1. 

<1. 

MW-13 

U4036 

<5 . 

<5 . 

<50. 

<50. 

<5 . 

<5 . 

<5, 

<50. 

" <s7 
<50. 

<25. 

<25. 

<25 . 

< 5 0 . 

<5 . 

<5 . 

<5 . 

<5. 

' 7 ̂ T 1 "•* *-ff"ff.-̂ 3f'f-' 

OBG Laboratories, Inc., an O'Brieni Gere Limited Company 
5000 Brittonfield Parkway / Suite 100. Box 4942 / Syracuse, NY 13221 / (315) 437-0200 

Authorized: 

Date: 

/Wkl ,. 
Page 1 of 2 
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November 3, 1994 



Volatile Organics 
Method 8010/8020 

CLIENT 

LABORATORIES, INC.: 

ACCURATE DIE CASTING JOB NO. 3435.021.517 

DESCRIPTION. Fayetteville, NY 

MATRIX: Water 

DATE COLLECTED 10-18-94 DATE RECEIVED 1 0 - 1 8 - 9 4 DATE ANALYZED 1 0 - 2 1 - 9 4 

DESCRIPTION: 

SAMPLE NO.: 

ETHYLBENZENE . 

1,1,2,2-TETRACHL0R0ETHANE 

TETRACHLOR6ETm'^T^:^^:T'"'. 

TOLUENE """""""--"-— 

1,1 ,l-MlCHLOR6iEtHANE""7 

1,1,2 -TRI CHLOROETHANE 

T R i f f l L c m b E t i M E N ^ ^ ^ ? ' r ; 

TRICHLOROFLUOROMETHANE 

~ V i m ^L^RIDE ^ ^ ? % * & • 
• - -i - -ii .V i- •.-'nni'rilr'-ilV-r'-iVim''-- J - - ^ ^ - • - ^ " • * ' 

XYLENE ( t o t a l ) 

- 7 - * - — * P ' - T F ' T " • : ' • • • " " 

iMmmmmm 
r.-.i-VV.^Vi^:-. SIMMSJ 

•ioi1;-*-

MW-11 

U4034 

<100. 

<100. 

COO. 

<100. 

<100. 

<100. 

5300. 

<100. 

<300. 

MW-16 

U4035 

< 1 . 

< 1 . 

< 1 . 

<1 . 

<1 . 

< 1 . 

__ .6. 

< 1 . 

<3. 

MW-13 

U4036 

<5. 

<5. 

<5. 

<5. 

<5. 

<5. 

510. 

<5. 

<75. 

» - ? « • - - * , - . . ~-

i 

Comments: 

OBG Laboratories. Inc., an O'Brien&Gere Limited Company 
5000 Brittonfield Parkway / Suite 300. Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Methodology: USEPA.SW-846. NovernDer 1986. 3rd Edition 

Certification No.: 1 0 1 5 5 

Uniti: U g / 1 

Page 2 of 2 

Authorized: 

Date: November 3 , 1994 



^ ^ F ENGINEERS. INC. 

Office: *>fgti£k.S£ 

Addresss</>g/g#5/; / ^ 

Phone: fa/<)W?~#M 

4 U U i ^ W . fcT / U U < y ) * 7 f ? 

Sheet ̂ o f ^ 

CHAIN OF CUSTODY 

SAMPLE DESCRIPTION Date Time 

COLLECTED BY: 
(Signature) CmtvA. [M 

Mitnr1 

Simple 

Type2 

No. of 

Qmtainai ANALYSIS REQUESTED 

/ % f c / - ^ y»k Il50 UseKTtr 4, M&A. £ wo/mo 
fflus-Z lo/ftjk fji£ m* ASAfer mi I 2 t?tt/<y/?0jo 

MtL^t Q0i aft M/<2. 
& 

<LJ J ffcti/f&JO 

/%^/g io/rfc* /3& terfet- ga I 2 jfrAf/tMJO 

/0KS~5 bkh. ti£L MiA r> g£L 4 6&/<s//?0Jo 

W*/-*! y/jffa &£_ fctiTfrj 4ra / o? go/t/foan 

Iff Ms-/! •^LdM. t-sq-kr r?J ®/O/MJO 

flftt/-/6 /^tOiil £&£ S3. JOul 2. eo/o/po3o 
M^-rt (££_ &&£ Q- jr<?/? fihff//toeto 

1 Matrix - water, wastewater, air, sludge, q ^ " ^ , etc. 
* T^pe m grab, composite 

Tfo- Thd• f e e if «fa|ycA-m<ottoer(e^JPaiE^ 'X 

Ofr ''; x&*l'& 

Dues Tine* 

-jfi <<< ^V~*- yJ>«^feP?*4 ^ ,' ' ^ ' ^ A ? : 

Deter TJxheH 

dJb/w©C September 17,15 



CLIENT 

LABORATORIES, INC. 

ACCURATE DIE CASTING 

Volatile Organics 
Method 8010/8020 

JOB NO. 3435.021.517 

DESCRIPTION Fayetteville, NY 

MATRIX: Water 

DATE COLLECTED 
10-19-94 DATE RECEIVED 10-19-94 DATE ANALYZED 10-21-94 

DESCRIPTION: 

SAMPLE NO.: 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM " "* " "".7" 

BROMOMETHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROEraANE" ''^vic5~ 

2-CHLOROETHYLVINYL ETHER 

^UJROTOWr^Sf^ 1^^-;; 
CHLOROMETHANE 

'T*?**!?^; DIBROMOCHLOROMETHANE 

i,2-DICHr6RbBENZENE 

" 1 , 3 - W ^ L 6 R 6 B ^ Z B M E _ r r r r ' " 

1,4-DICHLOROBENZENE 

;>DICHLORODIFLUOR0METHANE . ^ , 

1,1-DICHLOROETHANE 
:
:l,2-DICHLOROETHANE J^' ; -^ , . 

1,1-DICHLOROETHYLENE 

;1,2-DICHL0R0ETHENE ( t o t a l ) 

DICHLOROMETHANE 
• w : -•*•-»« 
•V-'l,2-DICHLOROPROPANE: m ^ & v 

Cis-1,3-DICHL0R0PR0PYLENE 

• ^ t r « M ^ ^ - b i a n S ^ R O P Y ^ E 

Page I of 2 
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Volatile Organics 
Method 8010/8020 

CLIENT 

LABORATORIES, INC. 

ACCURATE DIE CASTING JOB NO. 3435.021.517 

DESCRIPTION 
Fayetteville, NY 

MATRIX: Water 

DATE COLLECTED 

DESCRIPTION: 

SAMPLE NO.: 

10-19-94 

ETHYLBENZENE 

1 ,1 ,2 ,2-TETRACHLOROETHANE 

TETRACHLOROETHYLENE : " 

TOLUENE "" 

1 J,l-TRICHLbROETHANE ""' 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHYLENE 7 A K ? ^ 

^mCHLORoTLUORHETHANE 

^VINYL CHLORIDE 

XYLENE ( t o t a l ) 
1 , • -y ;}:,y:^?^m^^W^!l',:-

.-••'. " T . ' - ' " ' - * , r . - :••'.,'--•-- :•>•• •••! ' V ' -..••:_.:-
• . . •» . - • : • • • • ; • • ^ i , . . ^ ^ : - ^,-^:---.-.---r. . -•J- . - , ^ ^ - J I . ^ . . 

i i . - i * ^ - - . 

^^r^s^r^ 

S^^^Si^JSSi^Si. 

DATE RECEIVED. 10-19-94 DATE ANALYZED 1 0 - 2 1 - 9 4 

MW-7 

U4074 

<1 

<1 

<1 

<1 

<1, 

<1, 

< ! • 

_ <1-. 

..'-!..<!.'< 

<3. 

Mtf-12 

U4075 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

. . . . . .35. . 

< 1 . 

MW-15 

U4076 

<1, 

<1 

<1. 

<1, 

<1 

<1 . 

<1 , 

<3 . 

MW-10 

U4077 

<10. 

<10. 

<10. 

<10. 

<10. 

<100. 

1300. 

<10. 
'"T'.'.* •* v 

<30. 

- — l - V - . J ^ J . . — - . 

MW-14 

U4078 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

< 1 0 . 

__:_12P,.... 

<3. 

QC Tr ip 
Blank 

U4079 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

< 1 . 

< 1 , , .; 

< l . 

:...:..<a':^;.-i 
<3. 

T'^l 

- M 

Comments: 

OBG Laboratories, Inc.,an O'BrienSGere Limited Company 
5000 Brittonfield Parkway / Suite 300. Boi 4942 / Syracuse. NY 13221 / (315) 437-0200 

Methodology: USEPA.SW-846. November 1986. 3rd Edition 

Certification No.: 1 0 1 5 5 

Units: l i g / 1 

Page 2 of 2 

Authorized:. 

Date:. November 3 , 1994 



OBniENSGERE 
ENGINEERS. INC 

Office; S V ^ A c ^ ^ A*V 
Address: Sv-°o "Rr/(-Ax̂ EM><<* 
Phone: <\^T)-(^i <a o 

Job No. 2 4SS8-/59 6 
Sheet / of 

CHAIN OF CUSTODY 

C O I I £ C I E D B Y : ^ k ^ ^ / < ? ^ ^ p<k*( 

Seotember 17. 1990 



CLIENT 

LABORATORIES, INC. 

ACCURATE DIE CASTING 

Volatile Organics 
Method 8010/8020 

JOB NO. 3435.021.517 

DESCRIPTION F a y e t t e v i l l e , NY 

MATRIX: Water 

DATE COLLECTED 10-20-94 DATE RECEIVED 1 0 - 2 0 - 9 4 DATE ANALYZED 1 0 - 2 1 - 9 4 

DESCRIPTION: 

SAMPLE NO.: 

BENZENE 

BROMODICHL0ROMETHANE 

BROMOFORM'""" ","" 

BROMOMETHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE V rf-^i]^; 

2-CHLOROETHYLVINYL ETHER 

CHLOROFORM yC-y-^"^; ; % ^ £ -

'arLOR"5jETHAN]rfc'""fc *~ 

DIBROMOCHLOROMETHANE ./̂.i;.*;-

1,2-DICHLOROBENZENE 

1,3-DiraL6R0BENZENE" ~"~~ 

'i,4-DYCH£6ROBENZENE 

DICHLORODIFLUOROMETHANE^ 

1,1-DICHLOROETHANE 

1,2-DICHLOROETHANE :&:&'& 

MW-4 

U4172 

<1. 

• < 1 . 

<10. 

<10. 

< 1 . 

<1. 

<io. 

J.10. 

J _._<!•_.., 
<5. 

.... .<?• 
<5. 

< i . _ 

.....;<!-•-

<l. 1,1-DICHLOROETHYLENE 

riT2-DI(fflpROEflSJF (totalf" ^ C 38 f.! 
DICHLOROMETHANE 

rî ^SlbaOROPROPANE ';^'tv^¥ '3vu3*-V 
cis-l,3-DICHLOROPROPYLENE 

^trans^T^-DIt^ 
< 1 . 

.:""?;^SS.W.^'fc"-

i - . v i . : j ^ j X 

| ^ ' , ; i . ! "? ' . 'wi» ' 

_ . . v , . » i # V . . 

*w&ia 

OBG. Labofalories, Inc., an O'Briens Gere Limited Company 
5000 Brittonfteld Parkway / Suite 300, Box 4942 / Syracuse. NY 13221 / (315) 437-0200 

Authorized: 

Date: 

Page 1 of 2 

November 3 . 1994 



Volatile Organics 
Method 8010/8020 

CLIENT 

LABORATORIES, INC. 

ACCURATE DIE CASTING j M i i i n 3 4 3 5 . 0 2 1 . 5 1 7 

DESCRIPTION Fayetteville, NY 

MATRIX: Water 

DATE COLLECTED 

DESCRIPTION: 

SAMPLE NO.: 

10-20-94 DATE RECEIVED 10-20-94 DATE ANALYZED 10-21-94 

! ETHYL-BENZENE . 

1,1,2,2-TETRACHL0R0ETHANE 

" TETI^CHLOROE^L^yv"^^;-;"' 

TOLUENE 

l.i.i-TRICHLOROEtHANE " '''••'"' 

' d\2-TRIC^6R6ETHANE 

? TRI mLOROETHVt B i E ^ ^ ; ^ ? 
^i+.~.jjt.j\4;; v . ' " " • i r " i h ' ''"'•' " 2r-L! "''• '•' '•"'•-i * • ' ? ' ' • 

TRICHLOROFLUOROMETHANE 

i l * ' - f - n7i'> *>iW n' n«'il\n 'AiVir'-J-^'T f if-ilnr* -•••*•* 

XYLENE ( t o t a l ) 

* . . . " ' • . - • - . • . • ' • • . • : . ^ > - V ' , - - \ * : - . - " : ; , - - • -
•i^iv.'t.iy^.,-.-.' 

SllllllilSlS 

as i^^ 

MW-4 

U4172 

<1. 

< 1 . 

< 1 . 

<1 . 

< 1 . 

< 1 . 

- ^ 2 3 . , 

< 1 . 

:1'^<1-•..'. 

<3. 

u - j i > - j i - ^ » - . _ » . : 

^ • . * : 

•V nUi ̂ k i ^ i v iW^ I 

.>_- . . . • • . i l - - ^ 4 . * -

\ VSV 

ZZl 
( 

Comments: 

OBG Laboratories. Inc., an O'Briens Gere Limited Company 
5000 Brlttonfield Parkway / Suite 300. Box 4942/ Syracuse, NY 13221/(315) 437-0200 

Methodology: USEPA.SW-846. November 1986. 3rd Edition 

Certification No.: 1 0 1 5 5 

Units: j i g / 1 
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Authorized:. 
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U131111=™ CI U l = l l l = 

ENGINEERS. INC. 

Office: $>Yie/ICkS£^ //.?. 

Address: _efo a n S>- ;•//» * £*/</ fifyy 

Ptone: fyf)43?-£/0D 

CLIENT; ficCuH^T^ 7>/£ C/fsf//^ 

LOCATION: 

JQD n o . a(~7 o<->» u f in 

Sheet / of 1 

CHAIN OF CUSTODY 

Wemfcue 

SAMPLE DESCRIPTION 

M^i 
Date 

JoU*& 093O 

Time 

COLLECTED BY: CtMkMJ <%?££!• 
(Signature) ^ fl^tf? 

I 
I 

Sample 

U/aJ&r-

Sample 

Type1 

W 

No. of 

L 
ANALYSIS REQUESTED 

$lo/0JO 
^ 

X£imxtaabt4*r.<%Wr£% 

1 Matrix a water, wastewater, air, sludge, sediment, etc. I 
* Type « grab, composite 

&4f €&&?*- g ^ f e g y g g g ^ . - g ^ 
i * 

RftUtMjiriihfid byy -.s *" ?• *< t--r/ . 

\ " 

Date 

/dJiUZO 

Urns 

Date 

Date 

Tfnt~ 

Dam 

Time 

"Horn 

Rcocnvd by; 

oe 

Rttowdby: 

Bm ii id by; 

^ri^WciMm^^'^^'t^^r^ ^"-. lS 

î r̂ -̂:-:" 
Time Rcocncd byi 

Seotetnber 17. 1990 



APPENDIX C 



* # * ; 

Aoourato Die-Casting FaoOHy Aquifer Parfbrmanoe Teet 

• txJIB 
WefiDepth: 5%.U> 
Aquifer Thickneea: 1ft.J^ 

^.WeB Number 
-' Static: 

Elapsed 
Time 

V 

• > * 

Depth 
To 

(MM 

$ 

Water 

52 

s 
4 
E. ^ o 

3shl2, 

« < 
• * # ; ; 

" 5 T -

hr 
•TO-

<<T 
« t -

• * • > 

' i ^ 

"So" 
2 4 0 . 
^>^o 
vr.A 

52Z 
£ iz*2 
ZZ a s 

Drawdown 

zaoi t q . ^ 

^ o .at, 

* > • * 

ani 

2£££. 
:%>,»£ 

3*SL 
2&&1 
3o£±. 
Uu3k 
ins 
3Lt&£. 
3L£6 
37777 

U,2 

3L2+ 

3221 
3/.TO 
3L2L 

KL t £Q_ 

m 

3m 
>T3£ 
lî  

^ 
it£. 

(Feet) 
; .?" 

y - 7 P 
u* 

C. 
"?. 1 0 
T ' J -
l.l 
" > . ' • 

I . ^ H 
7. :•.' 
7.7'f 
">.*<"*" 
•7.X 
7.^g 
7^T 
7. . -^ 

* JC 

V.it 
r.tf? 

JL12, 
*.\< 

J L i l 
XcZZ. 
g f ^ 
tf.?a 

riz 

£J± 
t*w 
r.+i 
t*VT 
f.T* 

WVr 
zsz. 

EI 

5.IS 
D . I 7 . 

Z 

l i b Time 

t.53 

( r . l l 

1 . 7 1 

fe.V) 
t.W 

(..g-t, 
U 7 
t 'TO. 

1.11/ 

(,.** 

pf£ 
* * * & < 

7 . * 

Elapsed Depth 
To 

(Min) 

lits. 
Water 

33E 
J2£2 
llfco 
,22^. 

?l|gQ 

SS. 

i u 
2^23. 

7^ 

* 
<L 

i E 

1 12E 
ag 

7-'^ 

7-1C 

7.11 

/ 

iii£L 

i L H 
i l . s t 

lil^±I= 
I J N . I ^ 

mf 

2A S 
33«<* 

^^k 
aw 
M 33,VV 
i V l -

avti?-

gg;.3S 
c?c7,S-g 

Drawdown 

(Feet) 

s. XJaL 
XJdL 

&*n\ 
Z ^ O 
1^S± 
i i i l 
i i 2 1 
g*^b 
QA<\ 
g ^ t 
o . J t 

g * l g 
^ I S I 

» • " • 

ft«fao 
Q . g b 

o . ? l 
P-70 
0>^b 

o.4*f 
^14. 
^.5o 
^ 1 L 
JLSL 

». - > * 

7 r lZ 
7-ri-
7-Vt 
7.T7 
7*t> 

Elapsed 
Time 
(Min) 

! 

Depth 
To 
Water 

*••-

(Feet) 

• -

- • 

** -.-
* • » 

** 

/ 

• 

• 

• ^ . ; ; 

I? 

-5* 

^ 

.ir 
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A CYCLES X I D DIVISIONS PER INCH 
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ND. 340 -L41D DIETZOCN GRAPH PAPER 
SEMI-LDOARITMMIC 

4 CYCLES X I D DIVISIONS PER INCH 

• U«, 
- t / ' - t '^-^ 
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1000, E—r i i I I I I I I — i i i I I I I I I — i i i I I I I I I — i i i mw 

o 

U 
Q 

•d 
o 
+» 
o 
© u u o o 

100. 

10, — 

1. 

0.1 i i i urn xu iu 
1. 10. 100. 

Time (min) 
1000. 10000. 

DATA SET: 
a: adcrMl.dat 

10/03/94 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Thais 
TEST DATE: 
9/28/94 
TEST WELL: 
r w - l 

- i 

ESTIMATED PARAMETERS: 
T - 0.B307 ftE/Bln 
S - 7.B395E-0B 

TEST DATA: 
0 - 3.3 f t 3 /« in 
r - 1. ft • 
b - 27. ft 
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Aocurato Die-Casting Faculty Aquifer Performance Tart 

Wai t * f l A A W - ^ ? 

WelOapth: 3iJif 
AquBarTWoltnaw: ^1 

A-

Tims 

j t e i i 

Bapeed 
To 

(Min) 

S 
HIT 
S S 
2 a IT 

£ . 

i 54-
7 1 . S 

yr.-r 
•>cr 
" A < 
!£_! 

T<J.<-

T5-.<" 

/•»cT 

Dopth 

Water 

221 
2 i i i 
ajtt. 

ifLiU 
a j ts l 

f?.*i 
iSLSl 
{±•11 zux 
/ » .» * 
JL51 
/*.*-* 
/ y . ? v 
»*».=»<" 
f t Aw 

K < » 

l iM 
W J t 
H ^ t 

i¥T 

.2uo*L 

HE gg|/ft 

TZa 
n-zo 
l&L 
Mo 
3ki 

01.0 
TJW 

10.OO 

M23. 
? i ? . g y 

Drawdown 

£221 
o .0*5 
o.QT 

tt.Ot 
0.0 b 

o.<>n_ 
Q.O g 

tf.oft. 

c?-tf? 
^ 1 

J2_ 0°f 

*•" 
asHr. 

J2J1L 

ZZL 
O.f? 

* > • ' * 

A.*** 
a.t.0 

^ H 
a » P_ 

d.r* 
6-* 

is~ 

±£u£L 
2Q-Q* 

3{LL 
U 30./V 

2HK 
and* m 

6Z4 
g-3/ 

0.33_ za 
&£ 

# 
arsr 

^ 

Bapaad 
Time 
{Min) 

13fcP 
JUL 

f . r 
_2*£. 
j * X . 
*U~ 

c r 
AiSL 

Depth 
To 
Water 

£*.2x 
z«.z-t-
2 ^ £ i 
O o j i 
qo.vr 

HZE 
t i . t r 

» 
fro.lfe 

• M " 

H T X'r 

r?.3o? 
* J f l S TH^^3^i 

3fV7^ 

7?* 

&J1 
n,fo 
•Mr-

1 
LS±L 
W, 

iMSA 

l o 7 ^ 
3a. f 
ao Ht 
5*^11 

&/£ 30^09 

JexoT 
aO'or 
J n . o T 

S&.ol 
30.O3 
30.0$ 

TOT 

Drawdown 

J F e ^ 
JLZ&-
0-*t 

. 4 ^ 
& 

»»»re 

ML 
o.m> 

i i i t 
. i i i l 
0-3? 
^ 3 1 
i ^ i l 
JL11 
j2_ik. 
£2L 
j»a± 
JL2i 
JL531 
0-.&I 
p.So 
.&£&. 
Ali 

JLM. 

H E 
j i l 

o*-n 

BAP**** 

TTma 
{Mn) 

Depth 
To 
Water 

Drawdown 

(Feet) 

^v ^ 
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N a 3 4 0 - L 4 I O DICTZOEN GRAPH PAPER 
SEMI-LOGARITHMIC 

4 CYCLCB X I D DIVISIONS PCR INCH 

D I E T Z D E N C O R P O R A T I O N 
111(11 <e4 II n . n . 



O'BRIBN & GBRB ENGINEERS, INC. 

P r o j e c t No.: 2 4 8 8 * 3 9 6 

Client: OBG TECHNICAL SERVICES, INC. 

Location: PATETTBVILLE, NETT YORK 

ACCURATE DIE CASTING FACILITY N[W~ (0 

•d 
© 

o 
o 
u 
u 
o u 

10. 

a 1. 
d 

o 

ctf 
U 

a 
0.1 

0.01 — 

0.0Q1 

I I l l l l l TTTTT I I I I I I I I I 1 I I M I H j 

I 1 1 Mi l l 11 1 1 I m i l l 1 1 1 l l l l l 
1. 10. 100. 1000. 

Time ( m i n ) 
10000. 

DATA SET: 
Kidcl.dat 
10/03/94 

AQUIFEH TYPE: 
Unconflned 

SOLUTION METHOD: 
-mils 
TEST DATE: 
9/28/94 
TEST WELL: 
HH-i 
OBS. WELL: 
MW-6 

ESTIMATED PARAMETERS: 
T - 5.163 fta/Bln 
8 - 0.08404 

TEST DATA: 
0 - 3.3 ft3 /ain 
r - IS. f t 
b - 27. f t 



Aoourato Die-Casting FadBty Aquifer Performance Test 

WaO Number PZ-1 

WeO Depth: 2^,VL 
AquHer TNckneee: fa 

Bapaed 
Time 
(Min) 

Depth 
To 
Water 

Drawdown 

(Feet) 

Elapsed 

Time 
(Min) 

im- r 
i t o r 
\ih<r 
\ivr 
\\e< 

o 
i . r 
-u<r 
\<r 
*.<-
c.<r 
ux 
i . r 

* . < 
i . r 
. o . C -

IJL 

7A 
2 t , s -
* 0 . * ~ 

3 7 

m 
*tt 
C t 

fct 
fel 
7 1 

101 

r c r 
M * 
•400 

4 * S 

m < r 

Depth 
To 
Water 

t4 .53 

i 4 . T 3 
2,4-54 
l 4 ^ f a 

1.4.57 

2.4 .CI 
2 * . * 7 
i H . C 

i 4 . ^ b 
1M.S-U-
V\S± 

7--*.*fe 

1.H.CW 
14. ST-
14, S^ 

i4.Sw 
m.«t 
iM.<Tfc 
i 4 , $ S 

T 4 . S < T 

14 . S T 
m.<CM 

2 * ^ H 
Z.1.CM 
14.C3 

« . « 
24 -53 

14 . f t , 

i 4 . n 
1 4 . S O 
14.49 
1 4 . * * 

1 4 . 4 6 

Drawdown 

(Feet) 

0 . 7 . 4 
o.Z.4-

o-VT 
o . M 

0 , l A 

0 . 1 8 
o-Zfc 
0.7-7 

rt,V7 
n.17 

0.17 
o»in 

0,-Ll 
0 . 1 7 

o.r? 
fl.7,7 

0.17 

D.1,7 
O . l i * 
O.fjfc 

o.Ife 
o . i * ~ 

a.VT 

a.vr 
fl.t* 
ft.lM 

a w 
e.Vi 

D.-P* 

c.u 
O'l-O 
CM*? 

©.!<* 

Flapsed 
Time 
(Min) 

/ 
£ 

J 
V 
r 
fo 
7 

r 
7 
(» 

/ r 
v> 
IK 

3 0 
3 C 
W-o 

4<T 

ro 
c c 
feo 

7S~ 
1© 
tx><r 

[U 

\if 
VH 
30U-

3 4 M > 

W 
4 * r 
C4<r 
(flO$~ 

4 ,6 * 
U 7 

-?sr 
84--T 

?o<r 
i w r 

l o v C 
t o f i C 

Depth 
To 
Water 

2 H . M 
1 4 . 1 * * 

^ M . ^ ^ 
IH,M 
14.3 o 

2.4-5 » 

24-3* 

14.3o 
i + . l o 

M.J© 
W.%t 
1.4.31 
v 4 . 3 i 

I 4 . 3 i -
14.S3 

£ * » 
1M.J4 

Vk.-iH 
1-4.14 
14.34 
1M.3*~ 

Vf .3U 
14.3G 

14 .37 
14.37 
7,4.38 

L4.40 

£4.4t 
14 .4V 

i 4 . 4 M 
1 4 , * < ; 

1 4 . 4 C 
14 M 
i#A1 
7AM& 
TXM'y 
i 4 .Co 
i t . C i 
ViXt 

M . « 

Drawdown 

(Feet) 

O 'OO 

O.00 
o .oo 

0 . 0 f t 

0 . O ( 

t>,0( 
0 . 0 1 

0 . 0 1 

O.CI 
O.D/ 

fi.6l 
0 . 0 1 

0 . 0 3 
0 .0 3 
« .o4-

O.t ) * ' 
O.D S" 
o . o < * " 

O.oC" 

<j .oC 
o.ol , 

d.07 
O . 0 7 
D.Ofi 
•D.Oft 
D.O^ 

D.M 

fl.ll* 

I M 3 
o . i C -
O-tls 

/>• l b 
© . | $ 
• i l i? 

D . H 
ft.1.0 
6 - H 
D.2,^ 
D . l ^ 

o . i * 
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NO. 34D*L4 IO DICTZQEN DRAPH PAPER 
SCMI-LDBARITHMIC 

4 CYCLES X I D DIVISIONS PER INCH 

D ICTZDCN C O R P O R A T I O N 
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0 
• 
o 

Q 

•tf 
« 
o 
© 
(4 

o o 

L 
PZ-/ 

1 0 . E — i i i I I I I I I — i i i I I I I I ] — r i i I I I I I I — i i i I I I Q 

l . 

0.1 

0 . 0 1 

0 . 0 0 1 

o o 

GUUID 

i i i m n I 1 1U1JJ 
1. 10. 100. 1000 

Time ( ta in) 
10000. 

DATA SET: 
aradcpzl.dat 
10/07/94 

AQUIFER TYPE: 
Unconflnad 
SOLUTION METHOD: 
TTiala 
TEST DATE: 
9/28/94 
TEST WELL: 
rw-i 
OBS. WELL: 
RW-4 

ESTIMATED PARAMETERS: 
T - 2.498 ft2 /Bin 
S - 0.Z5S1 

TEST DATA: 
Q - 3.3 f t 3 /n ln 
p - 50. f t 
b - 9.7 f t 
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Aoeurate Oi»CMtkis FwSty AquHv PaffamMno* Twt 

WalNi ' ^ Pi.-'U 
Sttfto: £ 3 . £ f 
WeSDepth: CfA.^D 
Aquifer TNcfcnett: 12,«5 

V 1 
tf 

Bapeed 
Time 
(Min) 

Depth 
To 
Water 

Drawdown 

(Feet) 



A CYCLCS X I D DIVISIONS PCR IN r ^ ' s C O T I O l 

U 01 <l o v o 

»#^!:,sRi!i;!:#M-\r!-t!d'4ii]!|f,f 

A mi!\\m is* . 
ffe'fc" 
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o 
•d 
Is 
ctf 

Q 
•d 
o 
o 
o 
(4 

o 

?z-z_ 

io* b i n unit—i I I 11mi—i i i I IUII—i M mut 

i . 

o.i 

0.01 

0.001 
1. 

L I mm 
10. 100. 1000. 

Time ( m i n ) 
10000. 

DATA SET: 
Ksdcpz2.dat 
10/03/34 

AQUIFER TYPE: 
unconflntd 
SOLUTION METHOD: 
Thais 

ESTIMATED PARAMETERS: 
T - 3.381 f t B /« in 
S - 0.00889 f?Lt<*i3s#/£.) 

TEST DATA: 
Q - 3.3 f t 3 /n in 
r - 100. f t 
b - 12.5 f t 



Aoourrtc Be Caallf ig Facffity Aquifer Performance Teat 

WaH Number^r M , U ; - \ " 7 
State: f t f . fcS 
Wen Depth: | $ - . 9 ^ 
Aquifer Thtekneee: 6 .5" 

Bapaed 

Time 
(Min) 

9-2 
[V* 
Is-v &t 
^8 
az3 
tun 

.. 

Depth 
To 
Water 

/y.^8 
/0r?/ 
/^sy 
/V. ffj 
/y.e/ 
M.8i 

/y<$ 

Drawdown 

(Feet) 

0. i«r 
O . I * 
rt. IJT 
ft.iy 
o - i r 
0 . t * 

. /<r 

Elapsed 
Time 
(Min) 

Depth 
To 
Water 

. 

Drawdown 

(Feet) 
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MW-

/-^ 

%4 
" W 

0 
o 

a 

o 

o o 

1 n 
xu. 

1 . 

0.1 

n ni 
10. 

a 
i i i 11 ni l i i i 11 M M 

O O OO BT"^ u 
OO O ^ / T ) 

OO / O 

ao / 

1 1 4*1 II I I I / I 1 1 I 1 l l l l 
100. 1000. 

T i m e ( m i n ) 

1 1 l 1 1 114-

-

~ 

-

S ^ "~ 

— 

1 1 1 I I I I I 

10000. 

DATA SET: 
a: adcBWl7.dat 

10/07/94 

AQUIFEH TYPE: 
Unconflnad 

SOLUTION METHOD: 
Thels 

TEST DATE: 
9/ZB/94 

TEST WELL: 
r w - i 

0BS. WELL: 
•w-17 

ESTIMATED PARAMETERS: 
T - 4.523 f t e / « i n 
6 - O.0OB394 

TEST DATA: 
Q - 3 .3 f t 3 / a i n 
r - 240. f t 
b - 0 .7 f t 

1 
i 



AoewaM Oto-CMting FteBty Aqutfar Perionmno»TMt 

WeN Number < 
Static: (l 

r * K J - ^ 

WM Depth: ^ 5 £ > £ 
Aqurter Thlclm—: £ . 

Time 

BwpfMKJ 

To 

3£ 
221 

Sfii. 
iza. h*6 

a. 
412 
lo^o 

Depth 

'£*,*. 
f&'Oi 

Drawdown 

2&_ 
o.as 
a-** 
*>zz 

0-39 
a . * 3 

ilfe. 
*yf\ 
JLSL 

313 d 

//oo 
HLQ 
lU-O 

ZE: 
s ^ 2 o 

251 

\vu [is7W 

m 
Z57 63 

tf.rf 
jLJd 

QtlO 

o.n 

33E 

Bapaed 
Time 
(Min) 

Depth 
To 
Water 

Drawdown 

(Feet) 

)o^ b.t t t«f.fcT 





MW-H-

10. 

o 
•a 

OS 
fcl 
Q 

•0 
0) 
+* 
o 
o 
u 
u 
o u 

0.1 
100. 1000. 

Time (min) 

I I I I I M I 

10000, 

DATA SET: 
a: adcBM4.dat 
10/07/94 

AQUIFEH TYPE: 
Unconflnad 
SOLUTION METHOD: 
Thaia 
TEST DATE: 
9/C8/94 
TEST WELL: 
P M - l 

0BS. WELL: 
! aw-4 

ESTIMATED PARAMETERS: 
T - 0.6894 f t a / « i n 
6 - 0.0013S4 

TEST DATA: 
Q - 3.3 ft9 /aln 
r - Bis. f t 
b - 7,a f t 



Aoourato OH Cm\k ly Faeffily Aqutfr Perfannanoa Teet 

Wei Numbered u w - Q 
8t*e: 4tf. ^O- I 
WIDepth: 5 4 . 3 ^ 
Aquifer Thickneee; -^ 1 

Time 
Bapeed 

To 
(Min) 

To 

ZZL. 

2 2 £ 
22X 
L£i fe/Q 
^ZiL 

fi £ 
2SX 
At 
B1L 
• i l 
W 
HXJ 
JL_ 

Depth 

Water 

MK 
w?r 
y t / / ^ 

w.> p s a 1 ffi£ 
s &*£ 

£M 
&*c ss 

M atHl 
aaat 
w>*tf 
jfv.*f*t 
£u& 
iaasL 

Drawdown 

(Feet) 

g / O / 

0*01 
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0,0a 
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QxQZ 
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24L 
O.Q9-
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U X 
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Q . l t 
ILJA 
J 2 .11 

us: 
oTty 
4dk. 

Bapsed 
Time 
(Min) 

Depth 
To 
Water 

Drawdown 

(Feet) 

Bapeed 
Time 
(Min) 

Depth 
To 
Water 

Drawdown 

(Feet) 

p'/.fUci fi.% 



Illl'lllllllll lllllll llllllllll 111 1 ^ 
1 •* 

llllllllllllllllllllilllllllllllllllllllllllllllll 1 v 
H III l l l l l l l l l l l l i l! 111 III III III Hill 111 II111111 1 ^ 

MfntTiITITTTT1TTTITTTTTHf m J imTTTm 7 1 

H I 1IHII irfrH Ittf ml HUH In \ ~ 

v II III 1 lllllllllilllU 1 IlliiiNllllI 
N L 

^ iltitltliiTnfttTtitt̂ ^ 

"- • 1 llllNllllllllllllllllllllrHll - - II 

fiiiin 

lltnirrUIIIllllllllltll II II n i l > 
iiiiiiiiiniTiHiiiiiiii ' 
(illlllllllll lllilllnrlJIJIIIIIHIIIIII 1 * 
IMMMIiMJ 11 IIIILLllJITIrnJi M111111 UlllllllNIIH III II 

- - * _ B 

Willy •'"• 

Ul l l ;I-:'J: Bff l iv 

%nti^^fw ••&)»%, W-u 1-0 

$^M:\ r'ii :„';,;; .ifj#V*W 
UU1 • l l ; ! ' : : ! ! : ! i ; : : ! l ; 1 ; ! :^4 : /« J^^x>t '»yV - ; i - ' * • ' 

il III 11 1 1 - - •— — 

1 lllllllllll 

.; ( ; ! i i i - i ; ; . *~ " ~ 
-8*o!!l!fj,': r ' "~ 
_-,;»i*liLr : _ : 

'fZ/iJrrri :__ Uihtl'lHi'-, ! l i 

§m 1 i I : : : ^ E 2 L f hfiiV 
i1 .i j;;H: : , y / u o ^ w " ^ " * i c - n u i - w r - I T 

\ ' 

\-.~tZZ- iiilK 

' v 

} IDdfll — -

11 mi — 
llflfflff --
I Ojfflff - : 

0 a ID h e io 4 n a <s h n n * m 

0**? ftfr 
i a a ) h « K) t O r o a i h o n 'j o 

o i -LAaauo 

H3NI U3d BNOISIAIQ Ol X B313A0 * 
aiWHXItlVQ01-IW3B 

file:///-.~tZZ


Mi^-9 

10. p—-j—r-i-rrnr| 1—i i i m i | 1—i i 11 m 

0 
o 
•a 
is 
ctf 

a 
•a 
© 
o 
o 
(4 
o 
u 

1. 

0,1 

0.01 

00 

J I 1 I I \<k li l ' 1 11 111 J 1 1 11 n i l 

10. 100. 1000. 
Time (min) 

10000. 

DATA SET: 
m adcom9.dat 
10/07/94 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Thais 

TEST DATE: 
9/Z8/94 

TEST WELL: 
rw-l 
0BS. WELL: 
BM9 

ESTIMATED PARAMETERS: 
T - 1.014 f t a /» in 
9 - 0.02497 

TEST DATA: 
0 - 3 .3 f t 3 / « i n 
r - 288. f t 
to - i s . s f t 



Aoanto OfrCaefriB Fec»y Aquifer Performance Test 

Wei Depth: <\l^,ZX> 
AquHerTHofcneei: ( [ 

% 

•/•/?/»7l 

rinpood 
Time 
(Min) 

7Z.T_ 

ft 
•Si. 
SI 
1 

^kZ m 
^£ 
2f£Z 

H5Z 
3 SLL 

l£l 
K*! 
i l i a 
J2£l 
£ 
o 
sa on 

u*i 
-12. 

Depth 

To 
Water 

^ 7 ^nr 
2££ 
2U£ £ 
&USL 
2dJ± 
WaA 

<f,Ao 3 i l n 

gy^p 
OT 

2£ii 

^22 
JEtitL 
!>LTL 
J i ^ l i 
11 ifi ss 
JM£ 
2HE 

i£*± 
3MT o.rv 

Drawdown 

(Feet) 

0.CH 
0fOf 

o.oa 
o.oi 
o.ox 
0.03 
0.O3 
O^V 

&* 

c.U 

*>*r 
»•" 
*->r 
»•** 

SLAJL 

4J1 
C . t o 

SL1L 
0 . ^ 

SLUL 

1/30 

v > 

?•'£ iu. * w\i 



ri 
1 

2 
2: 

z 
a 
< 
a • 
a* 
a.c 

o , 
a - -—^ 

l\'£ 

2 

1 
0 

e 
7 

e 

9 

A 

3 

•-P 

°- z 
£ * 
< u 

z £ o 
3 5 2 3 

PSg 
U g • 
5 7» D 

oil a 

n u 
d * 
z io» 1 

9 

Sfi-'M-

*» 
£fc£ VM*p^(f 



A CYCLCB X I D OIVISIDNS PER INCH 

C D I ^ ^ H A T I 

Vypt 

%fi% - • • - • • -

0,(l» - - - - -

0,K I - - -1 

V- i' 7 " - " 

n * ' " • " " ' 
O0V* " " 

? * •" " " 

f 

. : - : - - -

V ' 

v> 

* 
^ 

^ - - : • 

.. 

I 
j _ 

» c 

TTTT TT 

ujj u 
• TTn n 

Jill II 
— mi ii 
*::' tttttf 

llllll 
TTTI n 

Jill II 

till II 
mi I I 

mi II 

i * 9 a g 0 » -

IIIIIIIIIIHIIIIII-' — 
l f f l l f f l r : : : : : 

ill lit— 
tfllP i|PIT::: ?: 

HII- lllli fcl- '-'-'-'.'-
II llllll llll'l'-il 
HUH iii Iiiiiii it " — " " 

::: i«---^ ^i«^'l rhp 
•• 15 & 
::. • SET 

• ' ' M i 1 1 

• III 
mill 
Him 
mm 
mill 

mini 

"*»HK*"» >: 

D-jolT-MOii 

H 

uu 
• - mi 

mi 

Illl 

— MR 

mi 

- im 
im 
I I I I 

i i i i 

u ». < 

iiliiiHiiiiil:^!:::?!! 

^;!^^!Wf[iQfl>f^ 
[T:;:;!v. • v i ' t , ' , ;:; -:4;•' 1 i 1 J ! j i, ii'!!.-!!;;; 

ji • ' ,r ' ••-•••':"ll !•, ! - ' ! : ; i i : . 

jp : : : : : 
jr E 
F::::; 
[HI 
Mir" 

•';••'''!' HHHft 
Hfffftf 
HHUFI 

ihiii!^!-!^!! 

I I I 11 II III IIII 

iiiiiiiiiiiiiiiiiiiiii 
Tnlnillfnflflfllm 
ilillllllil!! HI 

iiiniiiiiniiiiii 

a A <4 o « 

nlini Itllnn 

| | | | | | |y | | | | | 

H u * u a g a> o -
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Aoourate Ote-CMdng Faotty Aquifer Perfomwno* Test 
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Aooumto De-Casting Factfity Aquifer Pertormanos Teet 
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Accurate DifrCasting Facility Aquifer Performance Test 
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Aoeumto Die-Casting Facility Aquifer Performance Teet 
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Accurate Die-Casting FadBty Aquifer Performance Teat 
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Safe Drinking 
Water Act 

LABORATORIES, INC. 

CLIENT. O'BRIEN § GERE-ENGINEERS, INC. JOB NO 3 4 3 5 . 0 2 1 . 0 7 6 

DESCRIPTION A c c u r a t e D i e C a s t i n g 

Recovery Well MATRIX: Water 

SAMPLE NO. U 3 2 1 4 

Primary Inorganic Chemicals 

Arsenic 

Barium 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Nitrate 

Selenium 

Silver 

Sodium 

Organic Chemicals 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-D 

2.4,5-TP(Silvex) 

COLLECTED 

ppm 

<0.005 

0.2 

<0.01 

<0.01 

-

<0.005" 

<0.0002 

-

<0.005 

<0.01 

8 . 

9-29-94 DATFP.ECF.VFD 9-29-94 

Secondary Inorganic 

Chloride 

Copper 

Iron 

Manganese 

Sulfate 

Zinc 

Corrosivity 

Calcium 

Total dissolved solids 

Total alkalinity 

PH 

Temperature 

Calcium carbonate 

Chemicals ppm 

-

<0.01 

0.29 

-

9. 

0.03 

- 0 . 2 

77 . 

280. 

260. 

7.3 

10.°C 

192. 

ppb 

Comments: Certification No.: 1 0 1 5 5 

=r::':C~^ ilmnea Comcsnv 

•1221 •i'2i5i-i.'i7-r.rC0 

Authorized: 

Date: 

. /W_i:J Ji U r 

October 24, 1994 

http://datfp.ecf.vfd


LABORATORIES, INC. 

Laboratory 
Reporg 

CLIENT O'BRIEN 5 GERE ENGINEERS, INC. •iOB n o . 3435.021.076 

DESCRIPTION Accurate Die Cast ing 

Description: 

Sample # 

DATE COLLECTED 9-29-94 

Recovery 
Well 

U3214 

Total Metals: 

ANTIMONY 

MAGNESIUM 

NICKEL 

Other Analyses: 

HARDNESS 

AMMONIA NITROGEN 

5 DAY BIOCHEMICAL OXYGEN DEMAND 

CHEMICAL OXYGEN DEMAND 

HEXAVALENT CHROMIUM 

NITRITE NITROGEN 

SPECIFIC CONDUCTANCE umho/cm 

TOTAL CYANIDE 

TOTAL PHOSPHORUS 

TOTAL SUSPENDED SOLIDS 

TOTAL ORGANIC CARBON 

METHYLENE BLUE ACT. SUBSTANCES 

<0.06 

24. 

<0.05 

290. 

<0.05 

<5. 

<10. 

<0.01 

<0.05 

570. 

<0.01 

<0.05 

5. 

2. 

<0.1 

MATRIX: Water 

DATE RECEIVED 9 - 2 9 - 9 4 

Comments: 

•..=•3 Ucrsicnes. -.:.. .-.n O'Bren^Gere Cc-r.czrr. 

Certilication No.: 1 0 1 5 5 

Units: mg/1 unless otherwise 
noted 

r 

... .October 24, 1994 



LABORATORIES, INC. 

CLIENT O'BRIEN S GERE ENGINEERS, INC. 

Laboratory 
Report 

. I n a w n 3435.021.076 

DESCRIPTION Accurate Die Cast ing 

Description: 

Sample # 

LAB FILTERED IRON 

DATE COLLECTED 9-29-94 

Recovery 
Well 
Filtered 

U3215 

0.15 

MATRIX: Water 

DATE RECEIVED 9-29-94 

Comments: Certification No.: 1 0 1 5 5 

Units: m g / 1 

'-"J L:.:ora;-ri=s. ir.c. *n C'zn$r,$G:~rs Cc-uanv 

October--24 ,-1994-



H / 0 1 / U 4 n'.ut .Toraio 44a u u i i^itt. s<„i£i\ct, I*AD i & j u j . 4 ' u i y 

A ^i^-S^:- =5' 

SAMPLE ANALYSIS REPORT 

LSL Project No. 

Reviewed By 

^ 

Life Science Laboratories, Inc. warrants, to the best of its knowledge and belief, the accuracy of the 
analytical test results contained In this report, but makes no other warranty, expressed or implied, especially 
no warranties of merchantability or fitness for a particular purpose. By Client's acceptance and/or use of this 
report. Client agrees that LSL is hereby released from any and all liabilities, claims, damages or causes of 
action affecting or which may affect Client as regards to the results contained in this report. Client further 
agrees that the only remedy available to Client in the event of proven non-conformity with the above warranty 
shall be for LSL to re-perform the analytical test(s) at no charge to Client. 

The data contained in this report are for the exclusive use of the Client to whom it is addressed, and the 
release of these data to any other party, or the use of the name, trademark or service mark of Life Science 
Laboratories, Inc. especially for the use of advertising to the general public, Is strictly prohibited without 
the express prior written consent of Life Science laboratories. Inc. 

LIFE SCIENCE LABORATORIES, INC. 
5854 Butternut Drive, East Syracuse, New York 13057 Telephone: (315) 445-1105 Fax: (315) 445-13.01 



11/01/94 17:08 ©315 445 1301 LIFE SCIENCE LAB 0015/019 

• 

Life Science Laboratories, Inc 
5854 Butternut Drive 

East Syracuse, New York 13057 
(315) 445-1105 

NYS DOH ELAP NO. 10248 

** SAMPLE ANALYSIS REPORT ** 

Page # 1 

11/01/94 

BG Laboratories, Inc 
on Brondou 
.0. Box 4942 

Syracuse, NY 13 221 

Sample $ 41019475 
Customer ID: U3214 

Matrix: NPW 

Test Name 

TKN as N, EPA 351.2 

Phone: (315) 437-0200 

Project #: L2433 -61 

Authorization: 2488.396.517 

Results Units Comment Completed Initials 

0.92 mg/1 10/27/94 PP 

***************************************************************************** 



mmm CJBHIENOGEHE 
^ ^ p ENGINEERS. INC. 

Office: < ? f r g / £ > 5/E 
Address: 5 Yf?/?ft<S£, //* ^ 
Phone: 

Sheet / oMr 

CHAIN OF CUSTODY I 

CLIENT: fiCCU^t P& . COLLECTED BY:/7/ 
(Signature) Usm^ 

1 Matrix a water, wastewater, air, sludge, sediment, etc. fl 
2 Type » grab, composite 9 

wtdby: 

Cat fa W/>p- &*5cc .(*& ^ tember 17. I! 



OBG LABORATORIES, INC. 
CASE FILE FORM 

PROGRAM INFORMATION 

Client Div. Ref. No. 
Program: 

L o c a t i o n : Citv/Town -Hif fpj^f/ltll . S t a t e kill 

Date R e c ' d : Time Rec 'd : Sampler: 
Custody S e a l : I n t a c t Not I n t a c t Y? NA 

AFTER HOURS CUSTODY 

RELINQUISHED BY: 

RELINQUISHED BY SECURITY GUARD TO COOLER: 

DATE 

• 

DATE 

TIKE 

TIHE 

DECEIVED BY SECURITY GUARD: 

RECEIVED BY SAMPLE CUSTODIAN: 

DATE 

DATE 

1JME 

TIME 

COMMEMTB/DI8CREPRNCY; 

tAyTK 

ilUK KlLi^TUJj SX 9- 60-94 ' &. 

U_ JaA d A-A 

RESOLUTION/CLIENT COMMENT: 

Signed: InJA^LdJI l?Yl rrL^ P r o j e c t Manager Approval : 

Q-M-tfj- QA/QC Approval : 
Dn. 

Date : 

SAMPLE DISPOSAL 

Disposal Procedure: ATXU %U»_JL 

Signed: 

Date: 
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91-20-23(1/89) 

ACCURATE DIE CASTING SITE, ONONDAGA COUNTY 

EFFLUENT UMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning December 1 . 1993 

and lasting until December 1, 1998 

the discharges from the permitted facility shall be limited and monitored by the permittee as specified below: 

Minimum 
Monitoring Requirements 

Outfall Number & Discharge Limitations Measurement Sample 
Effluent Parameter Daily Avg. Daily Max. Units Frequency Type 

Remedial Discharge to Bishop Brook (0-66-11-P26-37-6-2-4). Class C (TS) 

Row 
pH 
Solids, Total Suspended 
Solids, Total Dissolved 
CBOD5 

TKN 
TOD* 
Dissolved Oxygen 

Aluminum, Dissolved 
Antimony, Total 
Chromium, Total 
Cobalt. Total 
CoDjser, Total 
Iron, Total 
Lead, Total 
Mercury, Total 
Nickel, Total 
Silver, Total 
Vanadium, Total 
Zinc, Total 

Cis-1,2-Dichloroethylene 
Trans-1,2-Dichloroethylene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
vcetone 
--Hexanone 
4-Methyl-2-Pentanone 

Monitor 
(6.5 - 8.5) 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor* 
Monitor 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 

150,000 • 

20 
500 
Monitor 
Monitor 
15 
7 min. 

200 
100 
500 
10 
100 
300 
20 
0.8 
200 
100 
30 
300 

10 
10 
50 
30 
20 
20 
10 
1000 
1000 
1000 

GPD 
SU 
mg/l 
mg/l 
mg/I 
mg/l 
mg/l 
mg/l 

ng/i 
ng/i 
*g/ i 
ng/i 
ng/i 
ng/ i . 
^g/i 
ng/i 
ng/i 
ng/i 
ugA 
ng/i 

ng/i 
ng/i 
ng/i 
ng/i 
ng/i 
ng/i 
ng/i 
ng/i 
ng/i 
ng/i 

Continuous 
2/week 
Weekly 
Weekly 
Monthly 
Monthly 
Monthly 
Monthly 

2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 

2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 

Meter 
Grab 
3-hr. comp. 

• 3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
Calculated 
Grab 

3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 

Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
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Special Conditions: 

Authorization is valid only for the period noted above but may be renewed if appropriate. A request for renewal must b 
received 6 months prior to the expiration date to allow for a review of .nonitonng data and reassessment of monitoring 
requirements. 

Only site generated wastewater is authorized for treatment and discharge. 

Discharge is not authorized until such time as an engineering report, plans and specifications are submitted detailing th 
r;:oposed method of treatment and approval is granted by the Department. 

*TOD = 1.5 x CBOD5 + 4.5 x TKN. 
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SPDES PERMIT FACT SHEET 

Prepared by 

Company: Accurate Die Casting-

H Location: Onondaga County. Fayetteville 

Industrial Segment: NA 

M T y p e of Processing & Production Rate: 

• Site Remediation. 

Basis for Technology Effluent Limitations 

• Best Professional Judgement (BPJ). 

• 
• 

PARAMETER 

Outfall No. 001 :Remedial 

Flow 

! 

TDS 
_CB0D 

•TKN 
TOD 

•

DO 
Aluminum 

Antimony 
'Chromii 
Cobalt •
Chromium 
1 

• Popper Iron 
ead 

i ercury 
;ickel 
-ilver 

Shayne Mitchell Date: 12/02/93 

Vanadium 
hloride Zinc 

Cis-1.2-DCE 

• rans-1.2-DCE ethylene Chloride 
1.1.2.2-PCA 

• 
i 

Permit No.: 734052 

Industrial Code No.: 

Part No.: 

9511 

BASIS FOR PERMIT CONDITION 

Discharge: Nominal Flow: 0.15 MGD 

BPJ 
WQ 
BPJ 

WQ 
Monitor 
Monitor 

WQ 
WQ 
WQ 

BPJ 
BPJ 
WQ 

BPJ 
WQ 
WQ 

WQ/Detection Limit 
BPJ 
BPJ 

WQ 
WQ 
BPJ 

BPJ 
BPJ 
BPJ 
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PARAMETER 

Outfall No.: 001 .-Remedial (contd) 

PCE 
Toluene 
TCE 
Acetone 
2-Hexanone 
4-Methyl-2-Pentanone 

BASIS FOR PERMIT CONDITION 

Discharge; Nominal Flow: 0.15 MGD 

WO 
BPJ 
BPJ 
BPJ 
BPJ 
BPJ 
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1. Introduction 

1.1. General 

This work plan presents the activities that are to be conducted, as a 
phase of the Remedial Design/Remedial Action (RD/RA) actions 
required by the Record of Decision (ROD) dated December 1994, 
to address soils containing polychlorinated biphenyls (PCBs), 
polynuclear aromatic hydrocarbons (PAHs), and volatile organic 
compounds (VOCs) at the Accurate Die Casting Site in Fayetteville, 
New York. This work plan also describes those activities that are to 
be conducted to address the septic tank and its contents. 

1.2. Background 

The former Accurate Die Casting site is situated on a 32-acre parcel 
at 547 East Genesee Street in Fayetteville, New York as shown on 
Figure 1. The facility, as shown on Figure 2, was constructed in the 
1950's and had been used for die casting operations until 1988, when 
it was abandoned. ITT Commercial Finance Corporation (ITT), 
which possessed a mortgage on the real property, foreclosed on the 
premises and was the successful bidder at the auction. Shortly 
thereafter, an environmental assessment for property transfer was 
conducted by Stearns & Wheler for ITT, the asset lender. As a 
result of the site assessment, it was concluded that the potential for 
environmental contamination existed at the site and that further 
investigation would be necessary. Stearns & Wheler was 
subsequently retained to perform a Phase II assessment of the site, 
completing it in September 1990. 

Upon reviewing the Phase II assessment of the former Accurate Die 
Casting facility, the New York State Department of Environmental 

Final: February 6, 1995 
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Conservation (NYSDEC) required that a Remedial Investigation be 
conducted. The investigation was completed in accordance with the 
Remedial Investigation (RI)/Feasibility Study (FS) Work Plan 
(Stearns & Wheler, May 1992). As presented in the Final Report -
Remedial Investigation (Stearns & Wheler, December 1993), the 
data obtained during the investigation indicates that: 

• Ground water quality has been impacted by trichloroethene 
(TCE). An overburden TCE plume extends from near the former 
location of MW-3 north towards Bishop Brook. Bedrock ground 
water also has been impacted as evidenced by levels of TCE 
detected in samples obtained from bedrock monitoring wells. 

• The highest TCE concentrations were observed at about 20 to 25 
feet below grade in MW-3, at the interface between the 
sand/gravel and till layers. 

• A portion of the site, referred as the PCB/PAH/VOC soils area, 
contains polychlorinated biphenyls (PCBs), polynuclear aromatic 
hydrocarbons (PAHs), and volatile organic compounds (VOCs) 
above Technical Administrative Guidance Memorandum (TAGM) 
soil cleanup objectives for New York State. 

• The septic tank on site contains materials that could potentially 
result in VOC and metal concentrations above TAGM soil 
cleanup levels. 

The area containing TCE in the subsurface soil proximal to MW-3 
was remediated in June 1994 as part of an Interim Remedial 
Measure (IRM). The objective of that IRM was to remediate the 
subsurface soils in the vicinity of MW-3 to reduce the potential for 
further migration of TCE from the suspected source area to the 
ground water. As part of that IRM, a ground water recovery and 
treatment system will also be installed to address the impacted 
overburden ground water. 

O'Brien & Gere Engineers, Inc. 2 Final: February 6, 1995 
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1. Introduction 

1.3. Purpose 

The purpose of this work plan is to describe the activities that are to 
be completed to address the soils located in the PCB/PAH/VOC 
soils area and sludges contained in a septic tank on-site. These 
activities are intended to specifically address two of the five 
components of the selected remedy identified in the ROD. The 
activities include development and implementation of an excavation 
plan for the PCB/PAH/VOC soils area, removal and disposal of 
septic tank sludges, and restoration of the two areas in an 
environmentally sound manner. 

The objectives of this work phase are: 

1. Remediate the surface and subsurface soil in the 
PCBs/PAH/VOC area near MW-4 to reduce the potential for 
migration of contaminants from the area. 

2. Prevent incidental ingestion of surface soils containing 
PCBs/PAH/VOC, and prevent dermal adsorption of residues. 

3. Remove the residues of PCBs/PAH/VOCs in surface and 
subsurface soil to achieve the Remedial Action Objectives 
(RAOs) established by the ROD. 

4. Remove the septic tank and its contents to prevent potential 
release of the tank contents to the surrounding soil 

Revision: March 3, 1995 3 O'Brien & Gere Engineers, Inc. 
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2. Summary of available information 

2.1. General 

This section presents select remedial investigation (RI) data that are 
pertinent to the development of a plan to address the soils containing 
PCB/PAH/VOC residues and the septic tank located on site. 

22. Precharacterization data 

23.1. PCB/PAH/VOC soils area 
The PCB/PAH/VOC soils area is located in the northern portion of 
the site immediately south of MW-4, as shown on Figure 2. 
Preliminary investigations were conducted in August 1993 by Stearns 
& Wheler to evaluate the extent of PCB/PAH residuals within this 
area. 

The August 1993 investigation included the collection of grab 
samples from a depth of 0 to 6 inches below the ground surface at 
seventeen randomly selected locations shown on Figure 3. From 
these locations, a total of 20 samples were collected and analyzed in 
a laboratory for PCBs and PAHs. In addition, the three NYSDEC 
split-samples out of these 20 samples were analyzed for VOCs. The 
analytical results are summarized in Table 1 and the laboratory data 
reports are included in Appendix A. In 14 of the 20 samples 
obtained, PAH analytes were present in the soils at concentrations 
ranging from 0.26 to 113 mg/kg. PCB concentrations in 16 of the 20 
samples ranged between 0.01 and 2.6 mg/kg, and VOCs 
(Dichloroethylene) were present in the three split samples collected 
by NYSDEC at concentrations between .018 and 190 ppm. 

Final: February 6, 1995 
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122. Septic tank 
During the RI, the sludge from a decommissioned septic tank was 
also sampled to assess if it was a potential source of ground water 
contamination on the site. The tank had been decommissioned by 
filling it with gravel, however, the gravel did not completely fill the 
tank. Near the top of the tank, a white substance with a soil-like 
consistency was found. A sample of the white substance was 
obtained and analyzed for volatile organics and metals. A summary 
of the results of the analyses is presented in Table 2. No volatile 
organics were detected in the sample but several metals were 
detected in the material. Of the metals detected in the material, only 
zinc was found to be at a concentration significantly above levels 
exhibited in other soil samples from the site. During implementation 
of this work plan, additional samples of the septic tank contents will 
be collected and analyzed to characterize the contents for off-site 
disposal. 

O'Brien & Gere Engineers, Inc. 6 Final: February 6,1995 
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3 . Health and safety plan 

3.1. General 

A site specific Health and Safety Plan, provided as Exhibit A, was 
prepared to provide guidance for O'Brien & Gere Technical Services, 
Inc. personnel during the conduct of remedial activities in these two 
areas. This document is adopted for O'Brien & Gere Engineers on-
site personnel during the installation of soil borings, and conduct of 
soil sampling and excavation activities. The Health and Safety Plan 
was prepared in accordance with the Federal Occupational Safety 
and Health Administration guidelines (29 CFR 1910.120) utilizing 
data generated during the RI, including site history and subsurface 
conditions. 

O'Brien & Gere Technical Services will be responsible for the 
implementation and enforcement of the Health and Safety Plan 
(HASP) while activities are conducted on the site. 

3.2. Project organization 

The HASP includes an organization listing identifying key personnel 
involved in the proposed activities. The listing identifies the 
following personnel, and describes their duties as related to health 
and safety issues: 

• Project Officer 

• Project Supervisor 

• Corporate Safety Coordinator 
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• Health and Safety Specialist 

• Field Supervisor/Site Health and Safety Coordinator 

The on-site Health and Safety Coordinator (HSC) will have the 
following responsibilities: 

• The HSC will be available at all times during site operations; 

• The HSC will have the authority to enforce the HASP and stop 
operations if the safety or health of site personnel is jeopardized; 

• The HSC will evaluate all monitoring data and make necessary 
field decisions regarding site health and safety procedures; 

• The HSC may order evacuation of the site if necessary to protect 
the safety and health of workers. 

3.3. Hazard identification 

Potential health and safety hazards which may be encountered during 
the execution of the work are identified in the HASP. Examples of 
anticipated hazards include, but are not limited to, exposure to soil 
containing polychlorinated biphenyl (PCB), polynuclear aromatic 
hydrocarbons (PAH), and/or volatile organic compounds (VOCs), 
and safety hazards inherent in working around excavations and 
machinery. The HASP includes descriptions of methods to be 
employed to reduce the risks associated with the identified hazards. 

3.4. Work zones 

The HASP describes work zones in which specific operations or tasks 
will take place, and describes specific site entry and decontamination 
procedures at designated control points in accordance with the 
provisions of 29 CFR 1910. At a minimum, three work zones 
(exclusion zone, contamination reduction zone, and clean zone) will 
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3. Health and safety plan 

be established to perform this work. A map showing the work zones 
will be provided to the NYSDEC and included in the HASP once the 
excavation plan, described later in Section 4.4.3, has been prepared. 

3.5. Site control 

The contractor has a site control program established as part of the 
HASP. The following information is included in the site control 
program: 

• Site map, with work zones; 

• Site entry procedures; 

• Description of the use of "buddy" system; 

• Site communications, including means of alerting workers to 
emergencies; 

• Locations of nearest medical assistance, and emergency phone 
numbers. 

3.6. Employee training 

Employees performing on-site activities and the supervisors 
responsible for the site are trained to the level required by their 
assigned function as specified by 29 CFR 1910.120(e). Written 
certification of the successful completion of the necessary training is 
required by those regulations. 

3.7. Medical surveillance 

The contractor will establish and implement a Medical Surveillance 
Program (MSP) for employees engaged in on-site operations, 
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consistent with 29 CFR 1910.120(f). The MSP includes physical 
examinations performed by or under the supervision of a licensed 
physician. The written opinion of the attending physician on the 
employee's ability to perform the required work is made available to 
the employee. 

The contractor will retain a record of the required medical 
surveillance information for the appropriate period as specified in 29 
CFR 1910.120. 

3.8. Personnel protection 

Engineering controls, work practices, the use of personal protection 
equipment (PPE), or a combination of these will be implemented 
during site operations to protect employees from exposure to 
hazardous substances and safety hazards as required by 29 CFR 
1910.120(g). A written PPE program including the following 
elements will be incorporated into the HASP: 

• PPE inspection prior to, during and after use; 

• PPE selection (based on site hazards), use, and limitations, 
including heat stress and cold injury-protection; 

• PPE maintenance, storage, decontamination, and disposal; 

• PPE training, proper fit, and procedures for donning and doffing 
PPE; 

• Evaluation of the effectiveness of the PPE program. 

3.9. Monitoring 

The HASP defines a monitoring program in accordance with 29 CFR 
1910.120(h) to select and maintain proper engineering controls, work 
practices, and PPE. Breathing zone air monitoring will be performed 
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3. Health and safety plan 

to identify levels of airborne particulates and VOCs to determine the 
necessary level of employee protection. 

3.10. Decontamination 

The contractor will develop and implement decontamination 
procedures as required by 29 CFR 1910.120(k) which will minimize 
employee contact with hazardous substances or equipment and 
materials that have contacted hazardous substances. 

3.11. Emergency response plan 

The HASP includes an emergency response plan section meeting the 
requirements of 29 CFR 1910.120(1). The emergency response plan 
addresses the following elements: 

• Pre-planning of site operations to prevent emergencies; 

• Personnel roles, lines of authority, and communications; 

• Emergency recognition and prevention; 

• Safe distance and places of refuge; 

• Evacuation routes and procedures; 

• Emergency first aid, medical treatment, alerting, and response 
procedures; 

• Emergency and personnel equipment maintained at the site for 
emergencies. 

Final: February 6,1995 
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3.12. Community air monitoring plan 

The HASP includes a Community Air Monitoring Plan prepared in 
accordance with New York State Department of Health guidance. 
The plan includes monitoring for VOCs and particulates at the 
perimeter of the work area, and describes removal actions to be 
implemented if target levels (5 ppm above background for VOCs, 100 
/jg/m3 for particulates) are exceeded. 

O'Brien & Gere Engineers, Inc. 12 



4. Plan for addressing PCB/PAH/VOC soils and septic tank 

4.1. General 

This section presents the plan for addressing the PCB/PAH/VOC 
soils area and septic tank on-site. The plan consists of the following 
tasks. 

Task 1 - Project Planning 
Task 2 - Community Relations 
Task 3 - Field Investigation and Implementation of Remedial 

Measures 
Task 4 - Data Evaluation 
Task 5 - Construction Management and Reporting 

The order in which these tasks are presented is the general order in 
which they will be performed. However, since some tasks (e.g., Data 
Evaluation) occur throughout conduct of the work,. the order of 
presentation gives only a general indication of the order the tasks 
will follow. 

4.2. Task 1 - project planning 

This task involves the performance of several subtasks to produce the 
project planning documents and project schedule necessary to 
execute the work described herein. These subtasks include: field 
reconnaissance, project meetings, evaluation of existing data, and 
development of project plans including draft and final revisions of 
this Work Plan and a Health and Safety Plan. 

Final: February 6, 1995 
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43 . Task 2 - community relations 

O'Brien & Gere Engineers, Inc., on behalf of O'Brien & Gere 
Technical Services will provide copies of necessary documents to the 
local repository, and the NYSDEC offices. O'Brien & Gere will also 
be available for at least one public informational meeting, as 
scheduled and coordinated by NYSDEC, to provide technical support 
if required. O'Brien & Gere will be prepared to present pertinent 
data and recommendations at the meeting and respond to questions. 

4.4. Task 3 - field investigation and implementation of remedial measures 

The soil sample analytical data that was collected in August 1993 
enabled a preliminary assessment of the PCB/PAH/VOC soils area. 
However, additional soil characterization is needed to further define 
the horizontal and vertical extent of the PCB/PAH/VOC compounds 
in the soils. Further soil characterization will also be conducted to 
characterize the soils for disposal. 

4.4.1. Characterization of soils/areal delineation 
Six soil borings will be advanced to a depth of approximately six feet 
in the PCB/PAH/VOC soils area, at the locations shown on Figure 
3, to further delineate the extent of PCBs/PAH/VOCs. Soil samples 
will be collected from each boring at approximately two foot depth 
intervals in accordance with the protocols enclosed as Appendix B 

. and will be screened in the field for VOCs using a photoionization 
detector (PID). The PID, equipped with a 10.2 eV lamp, will be 
calibrated to correct for the photoionization sensitivity of 8.9 for 
TCE compared to an isobutylene standard of 7 ppm (v/v). The 
samples will also be screened for PCBs using an immunoassay 
sampling kit in accordance with EPA approved analytical method 
SW846-4020. To provide a correlation between the field screening 
and "actual'1 concentrations, one of the samples screened for VOCs 
using the PID and one of the samples screened for PCBs using the 
immunoassay test will be analyzed by EPA Method 8010/8020 and 
EPA Method 8080, respectively. No screening in the field is proposed 
for PAHs. If the results of the field screening indicate PCBs or VOC 
levels above the established RAOs in the samples collected from the 
bottom of the boring, the depth of the boring will be increased, as 
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4. Plan for addressing PCB/PAH/VOC soils and septic tank 

deemed appropriate by the hydrogeologbt on-site, to more accurately 
delineate the vertical extent of the residues. 

Following collection, soil samples will be transported to O'Brien & 
Gere Laboratories, Inc. using a chain-of-custody form (Appendix D) 
where, based on field screening results, two samples from each 
boring will be selected for PCB analyses using EPA Method 8080, 
PAHs using EPA Method 8270, and VOCs using EPA Method 
8010/8020. One sample selected from each boring will be from the 
interval that exhibited the highest PID reading, and the other sample 
selected will be from the interval that exhibited the highest PCB 
concentration. However, if the same interval exhibits both the 
highest PID reading and PCB concentration, a sample from a second, 
non-contiguous interval will be selected for laboratory analyses. Also, 

. if several intervals exhibit PID or PCB levels close to the highest 
values obtained during field screening, the sample selected will be 
from the interval having the greatest depth. A composite soil 
sample, mixed in the laboratory using portions of the twelve soil 
samples selected for laboratory analyses, will also be analyzed for 
toxicity characteristic leachate procedure (TCLP) metals, volatiles, 
semi-volatiles, pesticides and herbicides as well as for flashpoint, pH, 
and cyanide and sulfide reactivity to precharacterize the soils for 
disposal off-site. 

Based on the concentration of PCBs/PAH/VOCs exhibited in the 
soil samples, and the results of the field screening performed during 
these and previous soil sampling activities within the area, a plan 
depicting the approximate limits of the proposed excavation will be 
prepared for submittal to the NYSDEC Using the laboratory results 
of the composite soil sample, a waste characteristic profile sheet also 
will be completed and submitted to an appropriate off-site disposal 
facility for acceptance of the soils to be excavated. 

4.4.2. Characterization of septic tank contents 
In order to characterize the contents of the septic tank for disposal 
off-site, a grab sample will be obtained and submitted to O'Brien & 
Gere Laboratories, Inc. for analyses. The sample will be analyzed for 
TCLP metals, volatiles, semi-volatiles, pesticides and herbicides as 
well as for flashpoint, pH, and cyanide and sulfide reactivity. Using 
the laboratory results of the septic tank contents, a waste 
characteristic profile sheet will then be completed and submitted to 
an appropriate off-site disposal facility for acceptance of the tank 
contents. 
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4.43. Excavation of PCB/PAH/VOC soils 
A "constructable quality" excavation plan will be prepared and 
submitted for NYSDEC approval, tlie excavation plan will include 
one or more figures showing the approximate extent of the 
excavation, based on the results of the proposed soil sampling and 
analyses described in Section 4.4.1; the location of material staging 
areas; erosion and sediment controls; and the proposed exclusion and 
decontamination zones. The excavation area will encompass the 
sample locations containing PCB, PAH, and VOC residuals above 
the RAOs. The excavation plan submittal also will include 
performance specifications appropriate to the type of work proposed 
such as earthwork, backfill and compaction, sedimentation and 
erosion control, surface water diversion, excavation dewatering, 
material handling and disposal, and sampling analyses. 

Prior to initiating excavation activities, acceptance of the material by 
an off-site disposal facility will be obtained so that the material need 
not be staged on-site prior to transport off-site. Also, a temporary 
construction barrier will be erected on the perimeter of the exclusion 
zone, established around the area to be excavated, to reduce the 
potential for unauthorized personnel from inadvertently entering the 
area. Additional work area controls, such as silt fences and storm 
water runoff diversions, also will be installed to minimize the amount 
of storm water runoff entering or leaving the exclusion and 
contamination reduction zones. 

Excavation of the PCB/PAH/VOC soil area will be performed using 
conventional excavating equipment (backhoe, dump truck, etc.). The 
extent of excavation will be directed by the on-site environmental 
technician based upon field screening results which will be compared 
to soil precharacterization data. Field screening will consist of 
collecting soil samples from the base and walls of the excavation on 
a 20 foot grid pattern and testing the samples for VOCs using a 
portable PID and for PCBs using an immunoassay sampling kit in 
accordance with EPA approved analytical method SW846-4020. The 
results of the field screening will be recorded within the field log 
book. 

If necessary, as the soil is removed it will be transported to a 
designated temporary staging area located on site. In this staging 
area, the soils will be temporarily stored on top of and be covered by 
polyethylene to minimize contact with the surface and minimize 
erosion or contact with precipitation prior to transportation off-site 
to an appropriate disposal facility. 

0*Brien & Gere Engineers, Inc. 16 Revision: March 3, 1995 
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4. Plan for addressing PCB/PAH/VOC soils and septic tank 

Upon completion of excavation, based upon field screening, not less 
than ten confirmatory soil samples will be collected on a 20 foot grid 
pattern from the floor and walls of the excavation. The samples will 
be transported to O'Brien & Gere Laboratories, Inc. using 
appropriate chain-of-custody procedures where they will be analyzed 
for PCBs using EPA Method 8080, PAHs using EPA Method 8270, 
and VOCs using EPA Method 8010/8020. The data package 
submitted to the NYSDEC shall consist of the validated results of 
these analyses, as well as the results of the: 

• Trip blank (1 per container) 

• Matrix spike (1 per 20 samples obtained) 

• Matrix spike duplicate (1 per 20 samples obtained) 

• Equipment blank (1 per 20 samples obtained) 

• Method quality assurance/quality control data 

Once residual levels in soils remaining in place meet the RAOs 
presented in the Record of Decision (ROD) the excavated area will 
be restored. 

4.4.4. Removal of septic tank 
Prior to removing the septic tank contents, acceptance of the 
material by an off-site disposal facility will be obtained so that the 
material need not be staged on-site prior to transport off-site. 
Removal of the septic tank contents will be performed using 
conventional equipment (backhoe, vacuum truck, dump truck, etc.). 
If it is necessary to temporarily stockpile the material, it will be 
transported to a temporary staging area located on-site. In this 
staging area, the material will be placed on top of and be covered by 
polyethylene sheeting to minimize contact with the surface and 
prevent erosion or contact with precipitation prior to transportation 
off-site to an appropriate disposal facility. 

Once the contents of the septic tank are removed the tank will also 
be removed. If the tank is constructed of concrete, it will be 
disposed off-site at an appropriate landfill facility, but if it is a metal 
tank, it will be cleaned, have holes drilled/cut in its side, and be 
transported to a metal scrapyard. 

Revision: March 3,1995 17 O'Brien & Gere Engineers, Inc. 
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PCB/PAH/VOC Soils 

4.4.5. Restoration 
Once excavation activities have been completed, as concluded based 
on the results of verification sampling and approved by the 
NYSDEC, the silt fences will be removed and disposed of off-site, as 
appropriate. The two excavated areas will then be backfilled with 
clean granular material and/or graded to prevent ponding of surface 
water and restored with a grass cover to minimize erosion. 

4.4.6. Equipment decontamination 
O'Brien & Gere Technical Services shall construct, operate and 
maintain a temporary equipment decontamination area on-site at a 
location approved by the Owner. Equipment which has been in 
contact with the exclusion zone shall be stored at a location approved 
by Owner or shall be thoroughly decontaminated to the satisfaction 
of the Owner's on-site representative prior to leaving the 
contamination reduction area. 

Materials taken into the Exclusion Zone will be assumed to be 
contaminated and therefore be decontaminated before the item 
leaves the Contamination Reduction Area. Contaminated vehicles, 
equipment, and materials shall be cleaned prior to leaving the site. 
Decontamination shall consist of thorough brushing to remove solid 
materials and pressure steam cleaning or through other equivalent 
methods. The method of decontamination shall meet the 
requirements of federal, state, and local authorities and shall be 
subject to approval by the Owner. 

The equipment decontamination area will consist of an impermeable 
material (sloped to a sump area) with appropriate height curbing. 
O'Brien & Gere Technical Services shall collect liquid waste material 
in a temporary tanker or similar device for treatment and or disposal 
off-site. 

Personnel engaged in vehicle decontamination shall wear protective 
equipment including disposable clothing and respiratory protection 
as necessary in accordance with the Health and Safety Plan. 

O'Brien & Gere Engineers, Inc. 18 



4. Plan for addressing PCB/PAH/VOC soils and septic tank 

4.5. Task 4 - data evaluation 

This task includes the data reduction and evaluation effort. O'Brien 
& Gere Engineers will organize, analyze, interpret, and present the 
data obtained during implementation of the activities described in 
this Work Plan, including: 

• Evaluation of the soil samples obtained from the five proposed 
borings to assess the vertical and horizontal extent of 
PCBs/PAH/VOC residues. 

• Evaluation of PCB/PAH/VOC verification sampling and 
analytical results to document the levels of PCBs/PAH/VOC 
residuals remaining following completion of this the remedial 
measures. 

• Evaluation and documentation of soil sampling activities and 
incorporation of the data into a risk assessment, as part of a 
contingency plan, if necessary. 

This information will be submitted to the NYSDEC for review as it 
becomes available, and will be included, summarized, and interpreted 
in an PCB/PAH/VQC soils excavation Summary Report. 

4.6. Task 5 - construction management and reporting 

This task includes the coordination and direction of field activities 
and the reporting of findings to the NYSDEC. A description of the 
scheduling and reporting requirements are presented in Section 5 of 
this Work Plan. 

Final: February 6, 1995 
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5. Project management 

5.1. Project organization and responsibilities 

A project management team has been assembled to plan, coordinate, 
and implement the activities described in this Work Plan. The lead 
organization in the process is O'Brien & Gere Technical Services, 
Inc., a full service environmental contracting firm. O'Brien & Gere 
Engineers, Inc. has been retained by O'Brien & Gere Technical 
Services to prepare this Work Plan and provide engineering 
inspection. The roles and responsibilities of the individuals assigned 
to this program are described below. 

5.1.1. Project officer 
Terry L. Brown, P.E. of O'Brien & Gere Technical Services will serve 
as project officer for this program. Mr. Brown is responsible for 
coordinating the overall management of the project, directing field 
and office personnel, and managing the administrative aspects of the 
project. 

5.1.2. Engineering manager 
David S. Towers, P.E. of O'Brien & Gere Engineers will act as the 
engineering manager. Mr. Towers will develop the soil excavation 
plan, review deliverables prior to submittal to NYSDEC, monitor the 
project progress, and oversee the remedial efforts. 

5.13. Field operations manager 
Mr. Anthony Geiss of O'Brien & Gere Technical Services will serve 
as field operation manager. Mr. Geiss' responsibility will include 

Final: February 6,1995 
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PCB/PAH/VOC Soils 

overseeing the day-to-day activities necessary in the field to 
implement the work described in this Work Plan. 

5.2. Project schedule 

The project schedule for the activities described in this Work Plan is 
presented as Table 3. As shown on the table, it is anticipated that 
NYSDEC review and approval of this work plan will be completed 
within four weeks of its submittal. Following NYSDEC review and 
approval, field investigation activities will be initiated within three 
weeks (pending availability of drilling subcontractors) and completed 
within six weeks. 

Upon completion of the field activities and evaluation of the data, an 
excavation plan will be developed. It is estimated that excavation 
activities including restoration of the area will take approximately six 
weeks to complete once initiated. Within 30 business days following 
completion of excavation backfilling and receipt of validated 
laboratory reports, a Summary Report documenting the work 
completed will be prepared and submitted to NYSDEC. 

Prepared by: 

Alfred R. Farrell, P.E. 
Project Engineer 

David S. Towers, P.E. 
Senior Project Engineer 

Reviewed by: 

James R. Heckathorne, P.E. 
Managing Engineer 
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Table 1 
PAH, VOC and Total PCB Concentrations in Soil from Former Waste Oil Spill Area 

Former Accurate Die Casting Site 
Fayetteville, New York 

;=I Analyte 
Naphthalene 
Acenaphthylene 
Acenaphtene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Total PAH compounds 

$-1 

0.19 
0.19 
0.16 
0.43 

0.11 

1.08 

S-2 

0.12 
0.11 

1.6 
0.19 

1.7 
1.1 

0.38 
0.66 
0.46 
0.47 

. 0.38 

7.17 

$-3 

0.044 

0.044 

S-4 

1.7 

1.5 

3.2 

S-$ 

0.82 
0.89 

4.8 

1.7 

8.21 

S-Ss-
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

. N/A 
N/A 

s-e 

3.8 
1.2 

• 3.2 
. 3.5 

2.1 
5.1 

18.9 

s~e 

0.27 

0.26 
0.68 
0.1 

0.16 

1.47 

S-9 

0.82 
0.79 
0.68 
0.78 
0.74 

1.2 

0.27 

5.28 

S-10 

6.1 
4.8 
7.3 
7.3 
7.1 
14 

6.4 
5.4 
6.2 

64.6 

S-11 

0.27 

0.22 

0.49 

S-12 

2 

15 
6 

17 
11 
13 
17 

8.9 
8.4 
9.6 

107.9 

S-13 

3.5 

10 

9.3 
7.7 
7.4 
16 

5.7 
5.1 
5.4 

70.1 

S»t3s 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

S-14 

2.8 
2.6 
24 

3.3 
20 
13 
12 
17 

7.7 
6.7 
7.7 

116.8 

S-14S 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

S-1S 

1.7 
1.3 
1.3 
1.4 
2.5 
10 

1.3 

19.5 

5-16 

0.18 
0.15 

1.8 
0.31 

1.9 
4.2 

0.71 
1.2 

0.73 
0.74 
0.81 
0.61 

13.34 

S-17 

0.92 
0.13 

1.3 
1.3 

0.34 
0.66 
0.47 
0.51 
0.49 

6.12 

$-18 
1.3 

3.6 
3.3 
25 

4.4 
24 
15 

5.7 
8.4 
4.6 
5.1 
5.3 
3.1 

3 
111.8 

Total PCBs 
Methylene chloride 
Dichloroethylene 
Trtchloroethylene 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
, N/A 

N/A 

0.32 
N/A 
N/A 
N/A 

1.9 
N/A 
N/A 
N/A 

N/A 
0.052B 
0.018B 

0.7 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

0.37 
N/A 
N/A 
N/A 

2.6 
N/A 
N/A 
N/A 

0.24 
N/A 
N/A 
N/A 

1.7 
N/A 
N/A 
N/A 

1.43 
N/A 
N/A 
N/A 

N/A 

190 

1.5 
N/A 
N/A 
N/A 

N/A 

19 

1.5 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

alVpahtabl 
Notes: 
(1) Blank spaces indicate that the analyte was not detected. 
(2) Samples designated with an "s" represent split sampling data performed by the NYSDEC in July 1993. 
(3) N/A indicates that the analyte was not analyzed for. 



Table 2 

Septic Tank Sludge Precharacterization Analysis 

Former Accurate Die Casting Facility 
Fayetteville, New York 

Analvte (DDITI) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

NYSDEC TAGM Level 

30 or SB 

30 or SB 

7.5 or SB 

300 or SB 

0.14 

l o r SB 

SB 

10 or SB 

30 or SB 

25 or SB 

2,000 or SB 

30 or SB 

SB 

SB 

0.10 

13 or SB 

4,000 or SB 

2 or SB 

200 or SB 

3,000 or SB 

20 or SB 

150 or SB 

20 or SB 

Septic Tank Sludge 

15,100 

19 J 

6.7 

83.5 

0.87 

ND 

55,500 

27 

12.3 

65.7 J 

24,600 

233 

28,000 

891 

ND 

28.2 

2,200 

ND 

ND 

126 

ND 

31.9 

644 

Notes: SB means Site Background 
ND indicates the analyte was not detected 

SCACC33 



Table 3 
Project Schedule 

Former Accurate Die Casting Site 
Fayetteville. New York 

v Description 
Project Planning 
- Work Plan approved by the NYSDEC 
Precharacterization Investigations 
- Additional soil boring/sampling 

and septic tank sampling ' 
- Laboratory analyses 
- Prepare waste profile sheets and 

obtain disposal facility acceptance 

' -1 \ Week • . 
1 | 2 3 | 4 5 I 6 | 7 8 i 9 110|11 1 1 2 | 1 3 | 1 4 | 1 5 j 1 6 j 1 7 | 1 8 | 1 9 | 2 0 | 2 1 | 2 2 | 2 3 | 2 4 f 2 5 | 2 6 f 2 7 | 2 8 J 2 9 

1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 

• • • • 
T>^ 

Excavation Plan Development 
- Excavation area survey 
- Submittal of excavation plan 

to the NYSDEC 
- NYSDEC review of the excavation plan 
- Comment response 
- Excavation Plan approved 

• p • 
d 

Material Excavation, Removal, and Disposal 
- mobilization and site controls installed 
- Excavation/transportation/disposal 
- Verification soil sampling and analyses 
- Laboratory analyses 
- Preliminary verification results to DEC 
- Backfilling & Restoration 

• 
• 

_ • • i 

d 

Summary Report 
- Verification data validation 
- Report preparation 
- Report submittal to the NYSDEC 

• 
^ ^ ^ 

1 1 1 1 1 1 al\lrmtab3 
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IB PAH 

HTTEST ENVIRONMENTAL INC. 

SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAHPLE MATRIX: 

CONC. LEVEL: 
EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 

LOW 

8/2/93 
8 / U / 9 3 

CHPD # CAS Nusber PAH COMPOUNDS 

SAMPLE ID 

LAB ID 

DIL FACTOR 

X MOISTURE 

UG/KG 

(DRY BASIS) 

S-1 

1765104 

2.00 

17 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

|91-20-3 
j208-96-8 

|S3-32 :9 

|86-73-7 

JS5-01-8 

[120-12-7 

j206-44-0 

|129-00-0 

J56-55-3 

[218-01-9 
[205-99-2 

[207-08-9 

[50-32-8 

[193-39-5 

[53-70-3 
[191-24-2 

[Naphthalene 

[Acenaphthylene 

[Acenaphthene 

JFluorene 

[Phenanthrene 

[Anthracene 

|Fluoranthene 

[Pyrene 

|Benzo(a)Anthracene 

[Chrysene 

]Benzo£b)Ftuoranthene 

J 8enzo(k)Ftuoranthene 

[Senzo(a)Pyrene 

Jlndeno(1,2,3-cd)Pyrene 

[Dibenz(a(h)Anthracene 

[Benzo(g,h,i)Perylene 

800.0 U. 

800.0 U. 

800.0 U. 

800.0 U. 

180.0 J . 

800.0 U. 

150.0 J . 

430.0 J . 

800.0 U. 

800.0 U. 

800.0 U. 

800.0 U. 

800.0 U. 

800.0 U. 

800.0 U. 

800.0 U. 

0000015 



18 PAH 

NYTEST ENVIRONMENTAL INC. 

SEHIVOLATRE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTION DATE 

ANALYSIS DATE 

CMPO * 

SOIL 
LOU 

8/2/93 

8/18/93 

CAS Nunber PAH COMPOUNDS 

SAMPLE 10: 

LAB ID: 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS} 

S-1RE 

1765104 

2.00 

17 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-8 

S3-32-9 

S6-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

(Naphthalene 

{AcenaphthyLene 

|Acenaphthene 

{Fluorene 

jPhenanthrene 

{Anthracene 

|Fluoranthene 

[Pyrene 

|BenzoC a)Anthracene 

|Chrysene 

jBenzo(b)Fluoratithene 

|Benzo<k)FIuoranthene 
|Benzo<a)Pyrene 

jIndenoCI,2,3-cd)Pyrene 

jOlbenz(a,h)Anthracene 

|Benzo(g,h,i)Perytene 

800.0 U. | 

800.0 U. j 

800.0 U. j 

800.0 U. | 

190.0 J. | 

190.0 J. | 

160.0 J. | 

340.0 J. | 

800.0 U. j 

110.0 J. j 

800.0 U. | 

800.0 U. j 

800.0 U. | 

800.0 U. j 

800.0 U. | 

800.0 U. J 

00000 



1 0-T 

NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

.SAMPLE MATRIX: SOIL 

CONC. LEVEL: LOW 

EXTRACTION DATE: 8 /02 /93 

ANALYSIS DATE: 8 /15 /93 

CMPO # CAS Number 

SAMPLE ID: S-1 

LAS SAMPLE ID: 1765104 

OIL FACTOR: 1.00 

X MOISTURE: 17 

UG/KG 
PESTICIDE/PCS COMPOUND (DRY BASIS} 

| 319-84*6 

j 319-85-7 

| 319-86-8 

| 58-89-9 

| 76-44-8 

| 309-00-2 

| 1024-57-3 

j 959-98-8 
| 60-57-1 

| 72-55-9 

| 70-20-S 

| 33213-65-9 
| 72-54-8 

j 1031-07-8 

j 50-29-3 

j 72-43-5 

j 53494-70-5 

| 7421-36-3 
j 57-74-9 

| 8001-35-2 

| 12674-11-2 

| 11104-28-2 

| 11141-16-5 

j 53469-21-9 

| 12672-29-6 

| 11097-69-1 

j 11096-82-5 

alpha-8HC 

beta-BHC 

delta-BHC 

ganrna-BHC( Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 
Endosulfan 1 

Dfeldrin 

4,4'-DDE 
Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan Sulfate 

4,4'-DDT 

Methoxychlor 

Endrin Ketone -

Endrin Aldehyde 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Arbclor*1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 | 

Aroclor-1260 

NA | 

NA j 

NA | 

NA j 

NA j 

NA j 

NA j 

HA j 

HA | 

NA j 

NA j 

NA | 

NA j 

NA | 

NA | 

NA j 

NA j 

NA | 

NA j 

NA j 

100.000 u. j 

100.000 u. | 

100.000 u. j 

100.000 u. j 

100.000 u. | 

190.000 U. j 

190.000 U. | 

0000051 



IB 'PAH 
MTTEST ENVIRONMENTAL INC. 

SEMIVOUTILE ORGAN ICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

COHC. LEVEL: LOW 

.•EXTRACTION DATE: 8/2/93 

- ANALYSIS DATE: 8/13/93 

CMPD # CAS Munber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-2 
1765101 

2.00 

22 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

[91-20-3 

|208-96-8 

|83-32-9 

|86-73-7 

j85-01-8 

1120-12-7 

[206-44-0 

j129-00-0 

|56-55-3 

[218-01-9 

j205-99-2 

[207-08-9 

|50-32-8 

[193-39-5 

(53-70-3 

|191-24-2 

[Naphthalene 

[Acenaphthytene 

|Acenaphthene 

[Ftuorene 

Jphenanthrene 

[Anthracene 

|Ftuoranthene '"'" 

[Pyrene 

j Benzo( a) Anthracene 

[Chrysene 

[Benzo<b)FLuoranthene 

fBenzo<k)Ftuoranthene 

[8enzo(a>Pyrene 

|lndeno<1,2,3-ed)Pyrene 

|Dibenz(a,h)Anthracene 

|Benxo(g,h,1)Perylene 

1 

800.0 U. 

800.0 U. 

120.0 J. 

110.0 J. 

1600.0 

190.0 J. 

1700.0 

1100.0 

380.0 J. 

660.0 J. 

460.0 J. 

• 470.0 J. 

380.0 J. 

800.0 U. 

800.0 U. 

800.0 U. 

000003 



1 D-T 

NYTEST ENVIRONHENTAL INC. 

TCL PESTICIDE/PCS QRCAHICS ANALYSIS DATA SHEET 

CMPD # 

SAMPLE KATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/14/93 

SAMPLE ID: 

LAS SAMPLE ID: 

OIL FACTOR: 

X MOISTURE: 

CAS Nuntoer PESTICIDE/PCS COMPOUND 

S-2 
1765101 

1.00 

22 

UG/KG 

(DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

319-S4-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 

8001-35-2 
12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

atpha-BHC 

beta-BHC 

delta-BHC 

gamna-BHC(Lfndane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan Sulfate 
4,4'-DDT 

Methoxychlor 

Endrin Ketone 

Endrin Aldehyde 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

MA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

HA 

NA 

NA 

100.000 u. 

100.000 u. 
100.000 u. 

100.000 u. 

100.000 u. 
210.000 U. 

210.000 U. 

0000048 



18 PAH 

NTTEST ENVIRONMENTAL INC. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTION DATE 

ANALYSIS DATE 

CMPO # 

SOIL 

LOU 

8/2/93 
8/13/93 

CAS Nuifcer PAH COMPOUNDS 

SAMPLE I D : 

LAS I D : 

D IL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-3 

1765102 

1.00 

19 

1 

2 

• 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

91-20-3 

208-96-8 

83*32-9 

86*73-7 

85-01-8 

120-12-7 

206-U-O 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 
50-32-8 

193-39-5 

53-70-3 
191-24-2 

|Naphthslene 

(Aeenaphthylene 

jAeenaphthene 

|Fluorene 

|Phenanthrene 

(Anthracene 

JFluoranthene 

Jpyrene 

|Benzo(a)Anthracene 

(Chrysene 

|Benzo(b)Fluoranthene 

| Benzo( k) F luoranthene 

|Benzo(a)Pyrene 

j Indeno< 1 ,Z, 3-cd)Pyrene 

|Dibenz(a,h)Anthracene 

|Benzo(g,h(i)Perytene 

I 

400.0 U. | 

400.0 U. j 

400.0 U. | 

400.0 U. j 

400.0 U. | 

- 400.0 U. | 

400.0 U. | 

400.0 U. | 

400.0 U. j 

400.0 U. | 

400.0 U. j 

400.0 U. j 

400.0 U. | 

400.0 U. | 

400.0 U. j 

400.0 U. j 

0000035 



IB PAH 

HYTEST ENVIRONMENTAL IMC. 

SEHIVCUTILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

COHC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 

LOU 
8/2/93 

8/16/93 

CMPO # CAS Nunbtr PAH COMPOUNDS 

SAMPLE ID 

LAS ID 

DIL FACTOR 

X MOISTURE 

UC/KG 

(DRY BASIS) 

S-3RE 

1765102 

1.00 

19 

1 (91-20-3 

2 j208-96-8 

3 |83-32-9 

'4 (86-73-7 

5 I&5-Q1-8 
6 (120-12-7 

7 |206-44-0 

8 (129-00-0 

9 (56-55:3 

10 |218-01-9 

11 (205-99-2 

12 (207-08-9 

13 (50-32-8 

14 (193-39-5 

15 (53-70-3 

16 (191-24-2 

I 

(Naphthalene 

(Acenaphthylene 

(Acenaphthene 

|Fluorene 

(Phenanthrene 
| Anthracene 

|Fluoranthene 

(Pyrene 

|Benzo(a)Anthracene 

(Chrysene 

|Benzo(b)Fluoranthene 

(Benzo(k)Fluoranthene 

|Benzo<a)Pyrene 

(lndenoO,2,3-cd)Pyrene 

|Dibenz(a,h)Anthracene 

|Benzo(g,h,i)Perytene 

I 

400.0 U. | 

400.0 U. | 

400.0 U. | 

400.0 U. | 

400.0 U. | 

400.0 U. | 

400.0 U. | 

44.0 J. | 

400.0 U. | 

400.0 U. | 

400.0 U. ( 

400.0 U. | 

400.0 U. j 

400.0 U. [ 

400.0 U. j 

400.0 U. | 

0000035 



1 0-T 

. NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCB ORGAHICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

• CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/14/93 

CMPD # CAS Nunber 

SAMPJLE ID: S-3 

LAB SAMPLE ID: 1765102 

OIL FACTOR: 1.00 

X MOISTURE: 19 

UG/KG 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 
959-98-8 
60-57-1 
72-55-9 
70-20-8 
33213-65-9 
72-54-8 
1031-07-fi 
50-29-3 
72-43-5 
53494-70-5 
7421-36-3 

57-74-9 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

PESTICIDE/PCS COMPOUND (DRY BASIS) 

| alpha-BHC 

j beta-BHC 

J delta-SHC 

| gaoma-SHCCLindane) 

| Heptachlor 

j ALdrin 

| Heptachlor Epoxide 

| Endosulfan I 

j Dieldrin 

| 4,4'-DDE 

{ Endrin 

| Endosulfan II 

j 4,4-DDD 

| Endosulfan Sulfate 

j 4,4'-0DT 

| Methoxychlor 

| Endrin Ketone 

| Endrin Aldehyde .. l 

| Chlordane ... J 

| Toxaphene J 

j Aroclor-1016 j 

| Aroclop-1221 j 

| Aroclor-1232 j 

| Aroclor-1242 j 

| Aroclor-1248 j 

j Aroclor-1254 j 

| Aroelor-1260 | 

| NA 

| NA 

j NA 
| NA 

j NA 

| NA 

j NA 

I HA 
| NA 

| NA 

| NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

100.000 u. 

100.000 u. 

100.000 u. 

100.000 u. 

100.000 u. 

200.000 U. 

200.000 U. 

0000049 



IB PAH 

HYTEST ENVIRONMENTAL INC. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 

LOU 

8 / 2 / 9 3 

8 / 1 3 / 9 3 

CMPD 9 CAS Nunber PAH COMPOUNOS 

SAMPLE ID: 

LAS I D : 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-4 

1765120 

20.00 

44 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

91-20-3 
208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 
129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 
53-70-3 

191-24-2 

(Naphthalene 

{Acenaphthylene 

|Acenaphthene 

[Fluorene 

|Phenanthrene 

(Anthracene 

|FLuoranthene 

(Pyrene 

|Benzola)Anthracene 

|Chrysene 
|8enzo(b)Fluorsnthene 

|Benzo<k)Huoranthene -
]Benzo(a)Pyrene 

j Indenoc 1,2,3-cd)Pyrene 
|Dibenz(a,h)Anthraeene 

|Benzo(g,h,i)Perylene 

I 

12000.0 U. 

12000.0 U. 

12000.0 U. 

12000.0 U. 

1700.0 J . 

12000.0 U. 

12000.0 U. 

1500.0 J. 

12000.0 U.. 

12000.0 U. 

12000.0 U. 

12000.0 U. 

12000.0 U. 

12000.0 U. 

12000.0 U. 

12000.0 U. 

0000037 



1B PAH 

MTTEST ENVIRONMENTAL INC. 

SEMIVOUTILE ORGAHICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CHPO # 

SOIL 

LOU 
8/2/93 

8/16/93 

:AS Hmfcer PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-4RE 

1765120 

20.00 

u 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-U-O 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

|Naphthalene 

JAcenaphthylene 

|Acenaphthene 

jFluorene 

|Phenanthrene 

{Anthracene 

(Fluoranthene 

|Pyrene 

|Benzo(a)Anthracene 

jchrysene 

|Benzo(b)Fluoranthene 

|Benzo(k)Fluoranthene 

|Benzo(a)Pyrene 

|lndeno(1f2f3-cd)Pyrene 

|OibenzCa,h)Anthracene 

| BenxoCg, h, f )Pery I ene 

i 

12000.0 U. | 

12000.0 U. | 

12000.0 U. j 

12000.0 U. | 

1500.0 J. | 

12000.0 U. | 

12000.0 U. | 

12000.0 U. j 

12000.0 U. j 

12000.0 U. | 

12000.0 U. | 

12000.0 U. | 

12000.0 U. j 

12000.0 U. | 

12000.0 U. j 

12000.0 U. | 

0000038 



1 0-T 

- NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL SAMPLE 10: S-4 

CONC. LEVEL: LOU LAS SAMPLE ID: 1765120 

EXTRACTION DATE: 6/02/93 OIL FACTOR: 5.00 

ANALYSIS DATE: 8/14/93 X MOISTURE: 44 

UG/KG 

» CAS Number PESTICIDE/PCS COMPOUND (DRY BASIS) 

1 
2 
3" 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 

8001-33-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alpha-BHC 

beta-BHC 

delta-BHC 

gamna-BKCCLindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan Sulfate 

4,4'-DOT 

Methoxychlor 
Endrin Ketone 

Endrin Aldehyde 

CMordane 

Toxephene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroctor-1248 

Aroclor-1254 

Aroetor-1260 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 
HA 
NA 

710.000 

710.000 

710.000 

710.000 

710.000 

1400.000 

320.000 

0000065 



IB PAH 

HTTEST ENVIRONMENTAL IHC. 

SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTIOH DATE 

ANALYSIS DATE 

CMPD n 

SOIL 

LOU 

fl/2/93 

8 /18 /93 

CAS Nutfcer PAH COMPOUNDS 

SAMPLE ID 

U S ID 

DIL FACTOR 

X MOISTURE 

UG/KG 

(DRY BASIS) 

DUPOL 

1765118 

24.00 

30 

1 (91-20-3 

2 j208-96-8 

-3 |83-32-9 

4 |S6-73-7 

5 |85-01-8 

6 [120-12-7 

7 (206-44-0 

8 |129-00-0 

9 J56-5S-3 
10 (218-01-9 

11 J205-99-2 

12 j207-08-9 

13 (50-32-8 

14 |193-39-5 

15 (53-70-3 

16 |191-24-2 

1 

{Naphthalene 

(Acenaphthylene 
|Acenaphthene 

[Fluorene 

(Phenanthrene 

|Anthracene • 

{FLuoranthene 
(Pyrene 

|Benzo(a)Anthracene 

(Chrysene 

|Benzo(b)Fluoranthene 

|Benzo(k)Fluoranthene 
|8enzo(a)Pyrene 

|lndeno<1,2,3-cd)Pyrene j 

|Dibenz(8fh)Anthracene | 

|Benzo(g,h,i)Perylene 
1 1 

| 2700.0 DJ | 

j 11000.0 u. j 
| 11000.0 oj I 

j 8SO0.0 0J j 

j 47000.0 D. j 

| . 15000.0 D. j 

49000.0 D. j 

49000.0 D. | 

19000.0 D. j 

24000.0 D. | 

12000.0 D. j 

13000.0 D. j 

15000.0 D. j 

11000.0 U. j 

11000.0 U. | 
11000.0 U. j 

00000 



10 PAH 

HYTEST ENVIRONMENTAL IMC. 

SENIVOUTILE ORGAHICS AKALTSIS DATA SHEET 

SAMPLE MATRIX: 

COHC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 
LOU 

8/2/93 

8/17/93 

CMPO # CAS Nuifcer PAH COMPOUNDS 

SAMPLE I D : 

LAB I D : 

DIL FACTOR: 

X MOISTURE: 

UG/K6 

(DRY BASIS) 

DUP 

1765118 

5.00 

30 

1 

2 

3 

6 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

(91-20-3 
j203-96-3 

|83-32-9 

J86-73-7 

|85-01-8 

|120-12-7 

(206-44-0 

(129-00-0 

J56-55-3 

|218-01-9 

|205-99-2 

|207-08-9 

|50-32-8 

[193-39-5 
(53-70-3 

|191-24-2 

(Naphthalene 

(AcenapfithyLene 

(Acenaphthene 

(FLuorene 

(Phenenthrene 
(Anthracene 

JFluoranthene 

|Pyrene 

(Benzo(a)Anthraeene 
(Chrysene 

(BenzoCb)Fluoranthene 

| Benzo< k) F luorantheoe 

|Senzo(a)Pyrene 

| IndeooO ,2,3-cd)Pyrene 

|Dibenz(a(h)Anthracene 

|Ben2o(g,h,OPerylene 

1 

2500.0 | 

2400.0 U. | 

9500.0 | 

6700.0 | 

18000.0 j 

11000.0 | 

21000.0 j 

60000.0 E. | 

18000.0 j 

24000.0 E. | 

10000.0 | 

12000.0 | 
15000.0 | 

8800.0 j 

24O0.0 U. | 

8000.0 j 

0C00013 



1 D-T 
NTTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCB ORGAN ICS ANALYSIS DATA SHEET 

CMPO # 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CAS Nunber 

WATER 

LOW 
8/02/93 

8/14/93 

SAMPLE ID: WASH BLK 

LAB SAMPLE ID: 1765121 

DIL FACTOR: 1.43 

% HOISTURE:NA 
UG/L 

PESTICIDE/PCB COMPOUND 
• — • • ? -

| 319-84-6 

[319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alphe-8HC 

beta-BKC 

delta-BHC A , 

ganra-BKC(Lindane) \ 

Heptachlor - - < 

Aldnn • 

Heptachlor Epoxide ' 

Endosulfan I : j ^ ; '' 

Dietdrin 

4,4'-0DE - * • ' * . * i 

Endrin ; ^ \ 

Endosulfan il\"']'"'" ; 
4,4-ODD •—""-: * 

Endosulfan Sulfate ~! ; 

4,4'-0DT " ' " j 

MethoxychlorV;S" ' ^ j 

Endrin Ketone- . : 

Endrin rAlda3**» , 1°o 3 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroelor-1260 

' : .- 1 • 

.1 -..:•,-. 

. --JO-A 

i 

1 
1 
1 
1 

.-' I 
? 1 
,,"1 

I 
: I 

I 
; 1 

' 1 

; : . ! . , 
-' 1 . " 

, - 1 

0. } ' 
- , r \ - , 

- I .-
:•; i 

• l 
' I 
; i -

. : . : . ! :: 
: . ! 
" i 

- i ---

NA | 

NA j 

NA j 
NA j 

HA j 

NA j 

HA j 

NA | 

NA | 

HA j 

HA j 

NA | 

HA j 

. NA j 

HA j 

HA | 
HA j 

.HA | 

NA j 

. NA j 

0.700 U. | 
0.700 U. | 

0.700 U. j 

0.700 U. j 

0.700 U. j 

1.000 U. | 
1.000 U. j 

00000 



1B PAK 

NTTE5T. ENVIRONMENTAL INC. 

SEMIVOLATILE ORGAHICS AMALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

CONC. LEVEL; LOU 

EXTRACTION DATE: 8/2/93 

ANALYSIS DATE: 8/13/93 

CMPO # CAS Nurfeer PAH COMPOUNDS 

SAMPLE ID: 
LAB ID: 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-5 
1765107 

10.00 

34 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
16 

191-20-3 

|208-96-8 

|83-32-9 

[86-73-7 

|85-01-8 

(120-12-7 

[206-44-0 

j129-00-0 

|56-55-3 • 

|218-01-9 

(205-99-2 

|207-08-9 

j50-32-8 

|193-39-5 

J53-70-3 
1191 -24-2 

(Naphthalene 
jAcenaphthylene 
JAcenaphthene 
|Fluorene 
Jphenanthrene 
(Anthracene 
(Fluoranthene 
JPyrene 
(Benzo(a)Anthracene 
(Chrysene 
|Benzo(b) FIuoranthene 
(Ben2o(k)Fluoranthene 
|Benzo(a)Pyrene 
|lndenoC1,2,3-cd)Pyrene 
|Dibenz(a,h)Anthraeene 
(Benzo(g,h,i)Perylene 

1 

5000.0 U. | 
5000.0 U. j 
5000.0 U. | 
5000.0 U. | 
5000.0 U. | 
5000.0 U. j 
5000.0 U. | 
890.0 J. j 

5000.0 U. j 
4800.0 J. j 
5000.0 U. | 
5000.0 U. j 
5000.0 U. j 
5000.0 U. j 
5000.0 U. j 
5000.0 U. j 

0000039 



IB PAH 

NYTEST ENVIRONMENTAL INC. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 

LOU 
8/2/93 

8/17/93 

CMPO tf CAS Nuiber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-5RE 

1765107 

10.00 

34 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11' 
12 
13 _ 

14 
15 
16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55:3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

jNaphthalene 

JAcenaphthylene 

|Acenaphthene 

JFluorene 

jphenanthrene 

|Anthracene 

(Fluoranthene 

[Pyrene 

jBenzo(a)Anthracene 

(Chrysene 

|Benzo(b)Fluoranthene 

|BenzoCk)Fluoranthene 

|Benzo(a)Pyrene 

|Indeno(1,2,3-cd)Pyrene 

{Dibenz(a,h)Anthracene 

| Benzo(g,h,i)Perylene 

I 

5000.0 U. | 

5000.0 U. | 

5000.0 U. j 

5000.0 U. | 

5000.0 U. | 

5000.0 U. j 

820.0 J. | 

630.0 J. | 

5000.0 U. | 

28OO.0 J. | 

5000.0 U. j 

5000.0 U. | 

1700.0 J. j 

5000.0 U. j 

5000.0 U. | 

5000.0 U. j 

0000040 



1 D-T 

NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCB ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS OATE: 8/25/93 

CMPD tf CAS Nurfcer PESTICIDE/PCB COMPOUND 

1 | 319-84-6 

2 | 319-85-7 

3 | 319-86-8 

* | 58-89-9 

5 J 76-44-8 

6 | 309-00-2 

7 | 1024-57-3 

8 | 959-98-8 

9 | 60-57-1 

10 | 72-55-9 ; 

11 | 70-20-8 • 

12 | 33213-65-9 

13 | 72-54-8 

M J 1031-07-8 
15 | 50-29-3 . 
16 j 72-43-5 

17 J 53494-70-5 

18 | 7421-36-3' 
19 | 57-74-9 i 
20 | 8001-35-2 
21 | 12674-11-2 

22 | 11104-28-2 

23 | 11141-16-5 
24 i 53469-21-9 
25 | 12672-29-6 

26 | 11097-69-1 
27 | 11096-82-5 

SAMPLE ID: S-5 

LAB SAMPLE ID: 1765107 

OIL FACTOR: 5.00 

X MOISTURE: 34 

UG/KG 

(DRY BASIS} 

| alpha-BHC 

j beta-SHC 

| delta-BHC 

| gamna-BHC(Lindane) 

| fieptachlor 

| Aldrin 

| Heptachlor Epoxide 

| Endosulfan I 

j Dieldrin •' 

J 4,4'-DDE 

) Endrin 

| Endosulfan II -••-; 

| 4,4-DOD 

j Endosulfan Sulfate 

| 4,4'-D0T 

| Hethoxychlor 

| Endrin Ketone -•:-. 

| Endrin Aldehyde 

| Chlordane 

J Toxaphene 

j Aroclor-1016 . 

| Aroclor-1221 "'• 
j Aroelor-1232 

| Aroclor-1242 

| Aroclor-1248 --••*-

| Aroclor-1254 

| Aroclor-1260 

'•-.x-c:-!- ' 

nr-.i-.S 

.. .c.i:...( 

.- &<•••.' 

-:t*. 

HA 

MA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA " 

NA 

610.000 U. 

610.000 U. 

610.000 U. 

610.000 U. 

1900.000 

1200.000 U. 

1200.000 U. 

0000054 



lgi|£-1994: 15:12. FROM NYS. ENUIR. CONSERVATION TO 85926873154637554 P. 08- _ 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION • 

MOBILE LABORATORY 

SITE NAME:ACCURATE DIE CAST 

FIELD ID:S-5 

SITE CODE: 734052 

SAMPLE NUMBER:793-2X1-01 

SUBMISSION DATE:07/30/93 

ANALYSIS DATE:08/03/93 

COMPOUND CONC 

Ch10 r0me thenc 
Bromooethane 
L'iny 1 ch lor id© 
Chloroethane 
Methylene oh lor ide 
Acetone 
Carbon disulfide 
1,1-Dichioroethene 
1,1-DichIoroethene 
trans-1,2-Dich Ioroethene 
Chloroform 
1 ,,2-Di chloroethana 
2-Butenone 
1. .1,1-Trichloroethene 
Carbontetrachloride 
Vinyl acetate 
Bromod ichloromethane 
i,1,2,2-TetrachIoroethene 
1,2-Dichloropropane 
tron»-X,3-Dichloropropene 
T^ichIoroethene 
Di bromochloromethane 
1?132-TrichIoroethene 
Bemene 
0 is-3., 3-D ich loropropene 
2-Chloroethylvjnylether 
Bromoform 
2-Hexanone 
4«Methy1-2-pentanone 
TetrachIoroethene 
Toluene 
Chlorobenzene 
El'hy Ibenzene 
S^.yrene 
To t & 1 Ky lanes 
"̂ 01a 1 Ch loroto luene 
Total D:chl-?rcherrsene 

C 

VOLATILE ANALYSIS mm 

ING — 

.PERCENT SOLIDS: 69.0 • 

MATRIX;30IL 

ARCHIVE NO.:V21101 | 

DATA FILE NO.:9304C24A.D 

PPB ) 1 NON TARGET COMPOUNDS: ^ 

ND 1 • 
ND • 
ND 1 
ND 1 mu 
52B. • 
NO 1 
ND 1 ' mm 
ND • 
ND 1 • 
NO 1 
ND 1 - • 
NO • 
ND 1 
ND 1 m* 
ND • 
ND 1 
NO 1 mu 
ND 1 • 
ND 1 • 
ND ! 
18B 1 m 
ND I • 
NO 1 
ND 1 m 
ND • 
ND 1 m3 

ND 1 
ND • 
ND 1 • • 
ND 1 
NO 1 m 
ND 1 ND » LESS THAN 5 PP3 • 
ND 1 -
ND 1 ALL CONCENTRATIONS LESS THAN— 
ND I 5 PPB ARE ESTIMATES • 
HD 1 • 
ND . i 



1B PAH 

NTTEST ENVIRONMENTAL INC. 

SEKIVOUTILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTION OATE 

ANALYSIS OATE 

CHPO # 

SOIL 

LOU 
8/2/93 

8/14/93 

CAS Nunber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-6 
1765109 

20.00 

31 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-S 

83-32^9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

(Naphthalene 

{Acenaphthylene 

|Acenaphthene 

jFluorene 

|Phenanthrene 

[Anthracene 

|Fluoranthene 

[pypene 

|Benzo(a)Anthracene 

JChrysene 

|Benzo(b)Fluoranthene . 

|Benzo(k)Fluoranthene •- i 

|8enzo(a)Pyrene -̂ ' 

|Indeno(1,2,3-cd)Pyrene "M 

{DibenzCa,h)Anthracene v- ?' 

|Benzo(s,h,i)P«rylene 

1 

10000.0 u. | 

10000.0 u. | 

10000.0 u. J 
10000.0 u. j 

3800.0 J. | 

1100.0 j. | 

3200.0 J. j 

3500.0 J. | 

10000.0 U. j 

10000.0 u. 1 
10000.0 u. j 
10000.0 u. | 
10000.0 u. j 
10000.0 u. j 
10000.0 u. j 
10000.0 u. j 

000004 



IB PAH 

HTTEST ENVIRONMENTAL INC. 

SEMIVOLATILE ORGAMICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 

LOU 
8/2/93 

8/18/93 

CHPO # CAS Nunber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KC 

(DRY BASIS) 

S-6RE 

1765109 

20.00 

31 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

|91-20-3 

(208-96-8 

|83-32-9 

|86-73-7 

J85-01-8 
(120-12-7 

|206-44-0 

(129-00-0 

(56-55-3 

|218-01-9 

|205-99-2 

(207-08-9 

(50-32-8 

|193-39-5 

(53-70-3 

|191-24-2 
| 

(Naphthalene 
(Acenaphthylene 
(Acenaphthene 
(Fluorene 
(Phenanthrene 

(Anthracene 

(Fluoranthene 

(Pyrene 

(Benzo( a)Anth racene 
[Chrysene 
(Benzo(b)Fluoranthene 

(BenzoCk)Fluoranthene 

(Benzo(a)Pyrene 

(Indeno(i,2,3-cd)Pyrene 

|Dibenz(a,h)Anthracene 
(Benzo(g,h,l)Perylene 

10000.0 u. 

10000.0 u. 

10000.0 u. 

10000.0 u. 

3600.0 J, 

1200.0 J. 

3000.0 J. 

2900.0 J. 

2100.0 J. 

5100.0 J. 

10000.0 U. 

10000.0 u. 

10000.0 u. 

10000.0 u. 

10000.0 u. 

100O0.0 u. 

0000042 



1 0-T 

NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCS ORCANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL SAMPLE ID: 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/25/93 

CAS Nunber 

S-6 

LAS SAMPLE 10; 1765109 

OIL FACTOR: 5.00 

% MOISTURE: 31 

UG/EG 
PESTICIDE/PCS COMPOUND (DRY BASIS} 

| 319-84-6 

| 319-85-7 

|„319-86-8 

| 58-89-9 

| 76-44-8 

| 309-00-2 

| 1024-57-3 

| 959-9S-S 

| 60-57-1 

| 72-55-9 

| 70-20-8 

| 33213-65-9 

| 72-54-8 
j 1031-07-8 -

| 50-29-3 

| 72-43-5 

| 53494-70-5 
| 7421-36-3 
| 57-74-9 

| 8001-35-2 
| 12674-11-2 

j 11104-28-2 

| 11141-16-5 
| 53469-21-9 

| 12672-29-6 

| 11097-69-1 

| 11096-82-5 

alpha-BHC 

beea-BHC 

delta-SHC 

ganma-BHCUtndane) 

Heptaehlor 
Aldrin 

Heptaehlor Epoxide 

Endosulfan I 
Dfeldrin 

4,4'-DOE 

Endrin 

Endosulfan I I 
4,4-DOD 

Endosulfan Sulfate 

4,4'-DOT 

MethoxyeMor 

Endrin Ketone -
Endrin Aldehyde 
Chlordane 

.Toxaphene 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 
APocLor-1248 

Aroclor-1254 
Aroclor-1260 

MA 

HA 

NA 

NA 

HA 

NA 
NA 

KA 

NA 

NA 
MA 

NA 

MA 

HA 

HA 

NA 

NA 
HA 

HA 

HA 

580.000 U. 

580.000 U. 

580.000 U. 
580.000 U. 

580.000 U. 
700.000 J . 

1200.000 U. 



1B PAH 

KYTEST ENVIRONMENTAL INC. 

SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: " SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/2/93 

ANALYSIS DATE: 8/14/93 

CMPO # CAS Nurfeer PAH COMPOUNDS 

SAMPLE ID: 
LAB ID: 

OIL FACTOR: 

X MOISTURE: 
UG/KG 

(DRY BASIS} 

S-S 

1765103 

2.00 

17 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
12 

13 

14 

15 

16 

91-20-3 

208-96-8 

83-32-9 

86-73:7 

85-01-8 

120-12-7 

206-W-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

|Naphthalene 
JAcenaphthylene 

JAcenaphthene 

|Fluorene 

JPhenanthreoe 

jAnthracene 

{Fluoranthene 

(Pyrene 

|BenzoC a JAnthracene 

|Chrysene 

|Benzo(b)Fluoranthene 

{8enzo(k)Fluoranthene 

|Benzo(a)Pyrene 

j Indenod, 2,3-cd)Pyrene 

| O i benzC a,h)Anthracene 

|Benzo(g,h,f)Perylene 

I 

1000.0 u. | 

1000.0 u. j 

1000.0 u. j 

1000.0 u. j 

270.0 J . j 

1000.0 u. | 

260.0 J. j 

680.0 J. j 

1000.0 U. j 

1000.0 U. | 

1000.0 u. | 

1000.0 u. I 

1000.0 u. j 

1000.0 u. j 

1000.0 u. j 

1000.0 u. j 

0000043 



18 PAH 

NYTEST ENVIRONMENTAL INC. 

SEHIVOUTILE ORCAHICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

•SOIL 

LOU 

8/2/93 
8/18/93 

CHPD # a s Hunter PAH COMPOUNDS 

SAMPLE I D : 
LAB I D : 

DIL FACTOR: 
X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-8RE 

1765103 
2.00 

17 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

|91-20-3 
|208-96-8 
183-32-9 
186-73-7 
(85-01-8 
J120-12-7 
|206-44-0 
[129-00-0 
|56-55-3 
|218-01-9 
|205-99-2 
1207-08-9 
J50-32-8 
1193-39-5 
|53-70-3 
|191-24-2 

|Naphthalene 

|Acenaphthylene 

|Acenaphthene 

(Fluorene 

|Phenanthrene 

{Anthracene 

|fluoranthene 

(Pyrene 

{8enzo(a)Anthracene 

[Chrysene 

|Benzo(b)Ftuoranthene 
|Beru0(k)fluoranthene 

|Benzo(a)Pyrene 

jlndeno<1,2,3-ed)Pyrene l 

fDibenz(a,h)Anthracene 

|Benzo<g,h,i)Perylene 

I 

1000.0 u. | 
.1000.0 u. ) 
1000.0 u. | 
1000.0 u. | 
260.0 J. J 

1000.0 u. I 
260.0 J . | 

600.0 J . | 

100.0 J . | 

160.0 J . j 

1000.0 U. J 
1000.0 U. j 
1000.0 u. j 
1000.0 u. j 
1000.0 U. | 
1000.0 u. I 

0000044 



1 D-T 

NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCB ORGAN ICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/14/93 

SAMPLE I D : S-8 

CMPD # CAS Number 

LAB SAMPLE I D : . 1765103 

DIL FACTOR: 1.00 

X MOISTURE: 17 

UG/KG 

PESTICIDE/PCS COMPOUND (DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031*07-8' 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-8HCCLindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 
Endosulfan I -..--• 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II " 

4,4-DDD 

Endosulfan Sulfate 

4,4'-DDT 

Methoxychlor " '**" '' 
Endrin Ketone ' * " *--••• 

Endrin Aldehyde'""* "•••'—••• 
Chtordane "**-.-•-

Toxaphene v': 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 ;J: 

Aroclor-1254 

Aroclor-1260 

NA | 

NA j 

NA | 

NA | 

MA | 

NA | 

NA ' j 

NA j 

NA j 

HA | 

NA [ 

NA j 

NA | 

NA | 

NA j 

NA | 

NA j 

NA | 

NA | 

NA j 

100.000 U. | 

100.000 U. | 

100.000 u. I 

100.000 u. 1 

100.000 u. j 

190.000 U. 1 

190.000 U. I 

0000050 



IB PAH 

NYTEST ENVIRONMENTAL INC. 

SEHIVOLATILE ORGAHICS ANALYSIS DATA SHEET 

SAMPLE ID: S-9 

LAB ID: 1765106 

DIL FACTOR: 4.00 

X MOISTURE: 4 2 

UG/KG 

(DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 
191-24-2 

|Naphthalene 

(Acenaphthylene 

jAcenephthene 

|Fluorene 

(Phenanthrene 

[Anthracene 

[Fluoranthene 

[Pyrene 

|Benzo(a)Anthracene 

[Chrysene 

|Benzo(b)Fluoranthene 

|Benzo<k)Ftuoranthene •-•. 

|Benzo(a)Pyrene 

jlndenoCl,2,3-ed)Pyrene 

lDfbenz(a,h)Anthracene 

|Benzo<s(hff)Perylene 

2000.0 U. | 

2000.0 U. | 

2000.0 U. j 

2000.0 U. j 

780.0 J. | 

260.0 j. j 

660.0 J. j 

780.0 J. | 

2000.0 U. j 

800.0 J. j 

2000.0 U. j 

2000.0 U. j 

2000.0 U. j 

2000.0 U. ] 

2000.0 U. 1 

2000.0 U. j 

SAMPLE MATRIX: ' SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/2/93 

ANALYSIS DATE: 8/14/93 

CHPO # CAS Nuifcer PAH COMPOUNDS 

0000045 



1B PAH 

HYTEST ENVIRONMENTAL INC. 

SEMIVOLATILE ORGAN ICS ANALYSIS OATA SHEET 

SAMPLE MATRIX: SOIL SAMPLE ID: S-9RE 

CONC. LEVEL: LOU LAB ID: 1765106 

EXTRACTION DATE: 8/2/93 OIL FACTOR: 4.00 

ANALYSIS DATE: 8/18/93 X MOISTURE: 42 

UG/KG 

CMPD * CAS Nutter PAH COMPOUNDS (DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55:3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

(Naphthalene 

JAcenaphthylene 

JAcenaphthene 

|Fluorene 

Jphenanthrene 

|Anthracene 

|Fluoranthene 

jpyrene " • *'• 
|Benzo(a)Anthracene 

jchrysene 

|Benzo(b)Fluoranthene 

|Benzo{1c)Fluoranthene 

JBenzo(a)Pyrene 

|lndeno(1,2,3-cd)Pyrene 

|Dibenz(a,h}Anthracene 

|Ben2o(g,h,i)PeryLene 

2000.0 U. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

820.0 J. 

790.0 J. 

680.0 J. 

760.0 J. 

740.0 J. 

1200.0 J. 

2000.0 U. 

270.0 J. 

2000.0 U. 

2000.0 U. 

' 2000.0 U. 

2000.0 U. 

0000046 



1 D-T 

NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

o ; 'O ̂  

SAMPLE HATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/25/93 

SAMPLE ID: S-9 

OfPD tt CAS Nuifeer 

LAB SAMPLE ID: 1765106 

OIL FACTOR: 5 . 0 0 

X MOISTURE: 42 

UG/KC 

PESTICIDE/PCS COMPOUND (DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

319-84-6 

: 319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

| 1024-57-3 

j 959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 
72-54-8 

1031-07-8 
50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 

8001-35-2 

12674-11-2 
11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alphe-BKC 

| beta-BHC 
! delta-BHC 

ganma-BHCC Lindane) 

HeptachLor 

Aldrin 

Heptachlor Epoxide 
1 Endosulfan I •>- •••• .-" 

Dieldrin 

4f4'-DDE 
Endrin 

Endosulfan II . t .̂  .i.—i 

4,4-DDD .-.•*,,. 

Endosulfan Sulfate .V* 

4,4'-DDT T;.-V... 

Kethoxychtor nii'.-*/z~ •.•« ; 
Endrin Ketone — ; _\i -..M3 , 
Endrin Aldehyde r;j?s -Hr-ni , 

Chlordane * wr.-- O 

Toxaphene ? 

Aroclor-1016 ..-..- | 

Aroclor-1221 

Aroclor-1232 | 

Aroclor-1242 j 

Aroclor-1248 ' " | 

Aroclor-1254 - - j 

Aroclor-1260 ' ' j 

HA | 

NA | 

NA j 

NA j 

HA | 

HA j 

NA | 

NA | 

NA j 

NA j 

NA • | 

HA | 

HA j 

HA j 

NA j 

NA j 

NA j 

HA | 

HA ' j 

HA j 

690.000 U. | 

690.000 U. j 

690.000 U. | 

690.000 U. j 

690.000 U. | 

1400.000 U. j 

370.000 J. | 

0000053 



IB PAH 

NYTEST ENVIRONMENTAL INC. 

SENIVOLATILE ORGAHICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTION DATE 

ANALYSIS DATE 

CMPO # 

WATER 

LOU 

8/2/93 

8/14/93 

CAS Nuifcer PAH COMPOUNDS 

UG/L 

SAMPLE ID: 

LAB I D : 

DIL FACTOR; 

X MOISTURE: 

WASH 8LK 

1765121 

1.00 

MA 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 
Z05-99-2 

207-03-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

[Naphthalene 

[Acenaphthylene 

JAcenaphthene 

jFluorene 

[Phenanthrene 

(Anthracene 

jFluoranthene 

JPyrene 

|Benzo(a)Anthracene 

|chrysene 

|Senzo(b)Fluoranthene 
|BenzoOOFluoranthene 
|Benzo<a)Pyrene 

| IndenoCI ,2,3-cd)Pyrene 

|D»benzta,h)Anthracene 

|B*nzo(g,h,i)Perylene 

10.0 u. | 

10.0 u. | 

10.0 u. I 

10.0 u. | 

10.0 u. | 

10.0 u. | 

10.0 u. f 

10.0 u. | 

10.0 u. | 

10.0 u. | 

10.0 u. | 

10.0 u, | 

10.0 u. | 

10,0 u. I 

10.0 u. f 

10.0 u. { 

0000047 



1B PAH 
NYTEST ENVIRONMENTAL INC. 

SEHIVOLATILE ORGAHICS AHALTSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTION DATE 

ANALYSIS DATE 

SOIL 
LOU 

8 / 2 / 9 3 

8 /17 /93 

CHPD U CAS Hur ler PAH COMPOUNDS 

SAMPLE I D : S-10 

LAB ID: 1765110 

OIL FACTOR: 30.00 

X MOISTURE: 22 

UG/KG 
(DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

(Naphthalene 

{Acenaphthylene 

JAcenaphthene 

JFluorene 

jphenanthrene 

|Anthracene 

|Fluoranthene 

|Pyrene 

|8enzo(a)Anthracene 

jChrysene 

|Benzo(b)Fluoranthene 

18enzo< k> FLuoranthene 

|Benzo(a)Pyrene 

jindenoCl,2,3-ed)Pyrene 
|Dibenz(a,h)Anthr8cene 

]Benzo(g,h,i)Perylene 

13000.0 U. | 

13000.0 U. j 

13000.0 U. j 

13000.0 U. j 

5900.0 J. | 

4000.0 J. j 

7300.0 J. j 

6700.0 J. j 

7100.0 J. | 

10000.0 J. j 

6100.0 J. | 

5400.0 J. ( 

6000.0 J. j 

13000.0 U. j 

13000.0 U. j 

13000.0 U. | 

0000017 



18 PAH 
NTTEST ENVIRONMENTAL INC. 

SEHI VOLATILE OftCAHICS AKALTSIS DATA SHEET 

SAHPLE MATRIX 

COHC. LEVEL 

EXTRACT I CM DATE 

ANALYSIS DATE 

SOIL 

LOU-

8/2/93 

3/18/93 

CTPO * CAS Hwber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-10RE 

1765110 

30.00 

22 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53*70-3 

191-24-2 

{Naphthalene 

|Acenaphthylene 

fAcenaphthene 

|Fluorene 

(Phenanthrene 

(Anthracene 

jFluoranthene 

|Pyrene 

|Benzo(a)Anthracene 

Jchrysene 

|Benzo(b)Fluoranthene 

JBenzo(k)Fluoranthene 

|Benzo(a)Pyrene 

j inbenoc 1,2,3-cd)Pyrene 

|Dibenz(a,h)Anthraeene 

|8enxo(gfh, i )Perylene 

1 

13000.0 U. | 

13000.0 U. j 

13000.0 U. j 

13000.0 U. j 

6100.0 j. | 

. 4800.0 J. | 

7300.0 J. | 

7300.0 J. j 

UOO.O J. j 

14000.0 | 

6400.0 J. j 

UOO.O J. j 

6200.0 J. j 

13000.0 U. j 

13000.0 U. | 

13000.0 U. j 

000001 



1 D-T 
HYTEST EMVIRONKEMTAL INC. 

TCL PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

CXPD 0 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CAS Nuiber 

SOIL SAMPLE ID: 

LOU LAB SAMPLE ID: 

8/02/93 DIL FACTOR: 

B/25/93 X MOISTURE: 

PESTICIDE/PCS COMPOUND 

5-10 

1765110 

5.00 

22 
UG/KC 

(DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 . 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 
57-74-9 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

atphe-BHC 

beta-BHC 

, delta-BHC 

gamna-BHCCLindane) •---?' 
Heptachlor ;-:..v i 

Aldrin ,-.:^i.-. • 

Heptachlor Epoxide. :zsti ' 
Endosulfan I -; ̂  .„,*-.'» : ; 

Dieldrfn - .; 

4,4'-DDE ;;: 

Endrin n* ---,"; | 

Endosulfan II s\.:j-Sar. >-

4,4-DDD .'"••'•',« * 

Endosulfan Sulfate : — 

4,4'-DDT 

Methoxyehtor -.,r-n- • 
Endrin Ketone .-,* r.: ^,*~ , 

Chlordane "ifr*-!*! \ 

Toxaphene -?-• .---;„.-* ' 

Aroclor-1016 -?::*-*A ;-

Aroclor-1221 • •*• 

Aroclor-1232 .,:• 

Aroclor-1242 • ..-_-.,-... 

Aroclor-1248 -•iA : 
Aroclor-1254 

Aroclor-1260 

I "A I 
| KA | 

I NA | 
I "A j 
I ' '"A I 
I • • • " « * ! 
[ HA j 
j •"•• MA j 
| HA | 

I HA j 
I .MA | 
I ' •*' j 
I " " KA | 

MA j 
I HA j 

MA j 
| -•-••: :HA j 

MA j 
••"-: HA j 

NA j 

"510.000 U. j 

510.000 U. j 

510.000 U. j 

510.000 U. j 

2600.000 | 

1000.000 U. j 

1000.000 U. j 

0000057 



1B PAH 

NTTEST ENVIRONMENTAL IKC. 

SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

TRACTION DATE 

ANALYSIS DATE 

CHPO # 

SOIL 

LOU 
8/2/93 

8/17/93 

CAS Nunber PAH COMPOUNDS 

SAMPLE ID: 

LAS ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-11 

1765119 

5.00 

28 

1 
2 
•3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

[Naphthalene 

[Aeenaphthylene 

jAcenaphthene 

|fluoren* 
jPhenanthrene 

|Anthracene 

|Fluoranthene 

(Pyrene 

|Benzo(a)Anthracene 

jChrysene 

|Benzo(b)Fluoranthene 

|Benzo(k)Fluoranthene 

|Benzo(a)Pyrene 

|IndenoO,2,3-cd)Pyrene 

|Dibenz(a,h)Anthracene 

|Benzo(g,h,i)Perylene 

2000.0 U. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

270.0 J. 

2000.0 U. 

2000.0 U. 

220.0 J. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

2000.0 U. 

0000019 



18 PAH 

NYTEST ENVIRONMENTAL IMC. 

SEN 1 VOLATILE ORGAN ICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

COHC. LEVEL 

EXTRACTION DATE 

ANALYSIS DATE 

CHPD tf 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

. 13 

H 

15 

16 

SOIL 

LOU 

8/2/93 

8/18/93 

CAS Nurber 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-O8-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

PAH COMPOUNDS 

(Naphthalene 

(Aeenaphthylene 

[Acenaphthene 

JFluorene 

(Phenanthrene 

|Anthracene 

|Fluoranthene 

jpyrene 

|Benzo(a)Anthracene 

(Chrysene 

| Benzo(b) F luoranthene 

| Benzo( k ) FI uoranthene 

|Benzo(a)Pyrene 

| lnderw<1,2 f3-cd)Pyrene 

|Dibenz(a,h)Anthracene 

|Benzo(g,h,f)PeryLene 

I 

SAMPLE I D : 

LAB I D : 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS} 

2000.0 U. | 

2000.0 U. | 

2000.0 U. | 

2000.0 U. | 

260.0 J . | 

. 2000.0 U. J 
2000.0 U. J 
2000.0 U. J 

2000.0 U. | 

2000.0 U. | 

2000.0 U. | 

2000.0 U. | 

2000.0 U. | 

2000.0 U. J 
2000.0 U. J 

2000.0 U. | 

I 

S-11RE 

1765119 

5.00 

28 

0000020 



1 D-T 

• HTTEST ENVIRONMENTAL IMC. 

TCL PESTICIOE/PCB ORGANtCS ANALYSIS DATA SHEET 

SAHPLE MATRIX: SOU SAMPLE ID: S-11 

CONC. LEVEL: LOU U S SAMPLE ID: 1765119 

EXTRACTION DATE: 8/02/93 OIL FACTOR: 5.00 

ANALYSIS DATE: 8/25/93 X MOISTURE: 28 

UG/KG 

# CAS Nuifaer PESTICIDE/PCS COMPOUND (DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-fl 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 ' 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alpha-BHC 

beta-BHC 

delta-BHC 

gamra-BHCt Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

EndosuLfan I 

Dieldrin 

4,4'-0DE 

Endrin 

Endosulfan II 

4,4-DDD 

EndosuLfan Sulfate 

4,4'-DDT 

Hethoxychlor 

Endrin Ketone 

Endrin Aldehyde 

CMordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

NA 

NA 

HA 

HA 

HA 

HA 

HA 

NA 

NA 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

HA 

NA 

560.000 U. 

560.000 U. 

560.000 U. 

560.000 U. 

560.000 U. 

1100.000 u. 

240.000 

OOOOOG 



IB PAH 

NYTEST ENVIRONMENTAL INC. 

SEMIVOUTILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CMPD # 

SOIL 

LOU 

8 / 2 / 9 3 

8 /17 /93 

CAS Nuifcer PAH COMPOUNDS 

SAMPLE I D : 

LAB ID: 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-12 

1765114 

30.00 

17 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 

15 

16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 
53-70-3 

191-24-2 

|Naphthalene 

JAcenaphthylene 

JAcenaphthene 

[Fluorene 

JPhenanthrene 

(Anthracene 

{Fluoranthene 

|Pyrene 

|Benzo(a)Anthracene 

|Chrysene 

|Benzo(b)Fluorsnthene 

|Benzo(k)Fluoranthene 

|Benzo<a)Pyrene 
[ Indeno<1,2,3-ed)Pyrene 

|Dtbenz(a,h)Anthracene 

|Benzo(g,h,i)Perylene 

I 

12000.0 U. I 

12000.0 U. | 

12000.0 U. | 

12000.0 U. j 

14000.0 | 

2300.0 J . | 

1S000.0 | 

11000.0 J . j 

9900.0 J . | 

13000.0 j 

8400.0 J . | 

7900.0 J . | 

9600.0 J . | 

12000.0 U. | 
12000.0 U. j 

12000.0 U. | 

0000021 



18 PAH 

HYTEST ENVIRONMENTAL INC. 

SEHIVOLATILE ORCANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 

LOU 

8/2/93 

8/18/93 

CMPD # CAS Nurber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-12RE 

17651U 
30.00 

17 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

91-20-3 

208-96-8 
83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

|Naphthalene 

JAcenaphthylene 
JAcenaphthene 
[fluorene 

jphenanthrene 

(Anthracene 

|Fluoranthene 

|Pyrene 

IB enzo C a)Anthracene 

|chrysene 

|Senzo(b)Fluoranthene 

|Benzo <k)FIuoranthene 

|Benzo(a)Pyrene 

|Indeno(1,2,3-cd)Pyrene 

|Dibenz(a,h)Anthracene 

|Benzo(g,h,i)Perylene 

I 

12000.0 U. | 

12000.0 U. | 
2000.0 J. | 

12000.0 U. j 

15000.0 j 

6000.0 J. | 

17000.0 j 

11000.0 J . j 

13000.0 j 

17000.0 | 

8900.0 J . j 

8400.0 J. [ 

9000.0 J. | 

12000.0 U. | 

12000.0 U. j 

12000.0 U. | 



1 D-T 

HYTEST ENVIRONMENTAL INC. 

TO. PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8 / 0 2 / 9 3 

ANALYSIS DATE: 8 / 2 5 / 9 3 

SAMPLE ID: 5-12 

CMPD # CAS Hunter 

LAS SAMPLE ID: 1765114 

OIL FACTOR: 5.00 

X MOISTURE: 17 

UG/KG 

PESTICIOE/PCB COMPOUND (DRY BASIS) 

| 319-84-6 

j 319-85-7 

| 319-86-8 

| 58-89-9 

| 76-44-8 

| 309-00-2 

| 1024-57-3 

| 959-98-8 

| 60-57-1 

| 72-55-9 

j 70-20-8 

j 33213-65-9 

j 72-54-8 

| 1031-07-8 

| 50-29-3 

| 72-43-5 

| 53494-70-5 

| 7421-36-3 

| 57-74-9 

j 8001-35-2 
| 12674-11-2 

| 11104-28-2 

| 11141-16-5 

| 53469-21-9 

j 12672-29-6 

j 11097-69-1 

| 11096-82-5 

alpha-BHC 

beta-BKC 

delta-BHC 

gamna-BHCCLindane) 

Heptachlor 

Aldrih 

Heptachlor Epoxide 

Endosulfan I 

Dietdrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4-DOD 

Endosulfan Sulfate 
4,4'-ODT 

Methoxyehlor 

Endrin Ketone-

Endrin Aldehyde 

Chlordane 

Toxsphene 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

HA 
NA 
HA 
NA 
NA 
NA 
NA 
NA 
HA 
NA 
HA 
NA 
HA 
HA 
NA 
HA 
NA 
HA 
HA 
NA 

480.000 U. 

480.000 U. 

480.000 U. 

480.000 U. 

1700.000 

960.000 U. 

960.000 U. 

0000059 



1B PAH 

MYTEST ENVIRONMENTAL INC. 

SEHIVOUTILE ORGAHICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 
COMC. LEVEL: LOW 

EXTRACTIOH DATE: 8/2/93 
AHALYSIS DATE: 8/16/93 

CMPp tt 'CAS Nunber 

1 [91-20-3 

2 [208-96-8 

3 (83-32-9 

4 |86-73-7 

5 |B5-01-8 

6 |120-12-7 

7 |206-44-0 

8 |129-00-0 

9 |56-55-3 

10 [218-01-9 

11 (205-99-2 

12 (207-08-9 

13 (50-32-8 
14 |193-39-5 

15 |53-70-3 

16 [191-24-2 

1 

PAH COMPOUNDS 

|HaphthaLene 

(Aeenaphthylene 

(Acenaphthene 

|Fluorene 

|Phenanthrene 

(Anthracene 

[Fluoranthene 

[Pyrene 

|8enzo(a)Anthracene 

(Chrysene 

(Benzo(b)Fluoranthene 

(Benzo(lc)Fluoranthene 

(Benzo(a)Pyrene 

Jlndeno(1,2,3-cd}Pyrene 

|Dfbenzfa,h)Anthrecent 

|Benzo(g ,h , i )Pery lene 

SAMPLE I D : 

LAS I D : 

DIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

12000.0 U. | 

12000.0 U. J 
12000.0 U. | 

12000.0 U. ( 

12000.0 U. | 

12000.0 U. | 

8100.0 J . | 

3900.0 J . j 

4100.0 J . j 

14000.0 j 

3100.0 J . | 

2400.0 J . j 

1800.0 J . | 
12000.0 U. j 

12000.0 U. j 

12000.0 U. j 

S-13 
1765111 

30.00 

20 

0000023 



IB PAH 

HTTE5T ENVIRONMENTAL INC. 

SEHIVOLATILE.ORGAHICS AMALTSIS DATA SHEET 

SAMPLE MATRIX: 

COHC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CMPO # 

SOIL 

LOU 

8/2/93 

8/16/93 

US Nunber PAH COMPOUNDS 

SAMPLE I D : 

LAB I D : 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-13RE 

1765111 

30.00 

20 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
16 

91-20-3 

208-96-8 

83-32-9 

B6-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 
191-24-2 

|Naphthalene 
jAcenaphthylene 
|Acenaphthene 
|Fluorene 
fPhenanthrene 
| Anthracene 
jFluoranthene 
|Pyrene 
|Benzo(a)Anthracene 
(Chrysene 
|Benzo(b)FLuoranthene 
|Benzo(k)Fluoranthene 
JBenzo(a)Pyrene 
| Indenod ,2,3*cd)Pyrene 
| D i benzCa, h ) Anthracene 
|Benzo(g,h,f)PeryLene 

! 

12000.0 U. | 
12000.0 U. | 
3500.0 J. | 

. 12000.0 U. | 
10000.0 J. | 

. 12000.0 U. | 
9300.0 J. | 
7700.0 J. | 
7400.0 J. j 

16000.0 j 
" 5700.0 J. | 
5100.0 J. ] 
5400.0 J. j 

12000.0 U. j 
12000.0 U. j 
12000.0 U. j 

00000 



1 D-T 

HYTEST EHVIRONMENTAL INC. 

TCL PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/25/93 

CMPD # CAS Nurfcer 

- SAMPLE I D : S-13 

LAB SAMPLE I D : 1765111 

DIL FACTOR: 5 . 0 0 

X MOISTURE: 20 

UG/KG 

PESTICIDE/PCS COMPOUND (DRY BASIS) 

| 319-84-6 

| 319-85-7. 

|.319-86-8 

| 58-89-9 

| 76-U-8 

I 309-00-2 

| 1024-57-3 

j 959-98-8 

j 60-57-1 

| 72-55-9 

| 70-20-8 

| 33213-65-9 

| 72-54-8 

| 1031-07-8 

| 50-29-3 

I 72-43.-5 
| 53494-70-5 

j 7421-36-3 

| 57-74-9 

j 8001-35-2 

j 12674-11-2 

| 11104-28-2 

| 11141-16-5 

| 53469-21-9 

| 12672-29-6 

| 11097-69-1 

j 11096-82-5 

aLpha-BHC 

beta-BHC 

deLta-BKC 

gamna-BHC(Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide *'•' 

Endosulfan I ; 

Dieldrin 

4,4>-DDE 
Endrin ''***• .- • 

Endosulfan II - • 

4,4-DDD •" - ; 

Endosulfan Sulfate 

4,4*-DDT 

Methoxychtor 

Endrin Ketone • 

Endrin Aldehyde 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-t232 

Aroclor-1242 

Aroclor-1248 | 

Aroclor-1254 • - ••- j 

Aroclor-1260 j 

NA | 

NA | 

NA | 

NA | 

HA | 

NA | 

NA | 

HA j 

NA j 

HA j 

KA | 

NA | 

HA j 

HA | 

HA j 

HA' j 
HA j 

KA | 

HA* | 

NA j 

430.000 J. | 

500.000 U. | 

500.000 U. | 

1000.000 | 

500.000 U. | 

1000.000 U. | 

1000.000 u. j 

0000058 



-1394- 15:12 FROM NY5.ENVIR;CONSERVATION TO 85926B7315463- CX* r.wr 

NEUi YORK STATE DEPARTnENT OF ENVIRONMENTAL CONSERVATION 

MOBILE LABORATORY UOLATILE ANALYSIS 

SITE NAME:ACCURATE DIE CASTING 

FIELD ID:S-X3 

SITE CODE: 754052 

SAMPLE NUMBER:793-211-02 

SUBMISSION DATE; 07//30/'93 

ANALYSIS DATE:08/04/93 

PERCENT SOLIDS: 83.0 

MATRIX:SOIL 

ARCHIVE NO-:U2U02 

DATA FILE NO.:9304C31A.D 

COMPOUND CONC < PPB ) NON TARGET COMPOUNDS: 

C?i lo^owethane ND 
Brotaomethane ND 
Uinyl shJoride ND 
Chloroethane ND 
Methylene chloride ND 
Acetone ND 
Carbon disulfide ND 
1 .i-Dichlcroethenc ND 
1 . i-Oichlorgethane NO 
t '••9ns-lJ2-DichlorDethene 190,000 
Chloroform ND 
:. ,2-Dichloroe thane ND 
2-Butarione ND 
1 .1, i-Tr i oh lo roe thane ND 
Carbont^trachlorioe . ND 
Uinyl acetate ND 
Sr-omodichJ oromethene ND 
l,l,2;2-TCfrrschloroethane ND 
1,2-DiohIcropropene ND 
t »*ons-l ,3-Dic:h loropropeno ND 
Triehioroethene ND 
Dibromoch ioromethone ND 
1,1,2-Trichloroethane ND 
Benzene ND 
r- i s-1>J-Dxcbloropropene ND 
2-Chloroethylvinylethf?r ND 
Bromoform ND 
E-Hexanone ND 
4-MethyI-2-pentsnone NO 
Tett-ach lor^stKene ND 
Toluene ND 
Ch lorobenzene ND 
Ethylbenzene ND 
S*ryren» ND 
Total Xylenes ND 
Tot31 Chloroto iuene ND 
"otal D i c* h 1 o r* c fa e n z e n e ND 

3 

ND - LESS THAN 5 PPB . 

ALL CONCENTRATIONS LESS THAN 
5 PP8 ARE ESTIMATES 



I 
18 PAH 

NYTEST ENVIRONMENTAL INC. 

SEMIVOUTILE ORGAMICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CMPD U 

SOIL 

LOW 

fl/2/93 

8/14/93 

>S Nuifeer PAH COMPOUNDS 

SAMPLE I D : 

LAS I D : 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-14 

1765105 

30.00 

29 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32r8 

193-39-5 

53-70-3 

191-24-2 

|Naphthalene 

|Aeenaphthylene 

[Acenaphthene 

{Fluorene 

jphenanthrene 

|Anthracene 

|Fluoranthene 

Jpyrene 

|Benzo(8>Anthracene 

Jchrysene 

|Benzo(b)Fluoranthene 

|Benzo(lc)Fluoranthene 

{Benzo(a)Pyrene 

|lndeno(1,2,3-cd)Pyrene 

|Diben2(a,h)Anthracene 

|8enzo(g,h,f)Perylene 

1 

14000.0 U. f 

14000.0 U. j 

14000.0 U. j 

14000.0 U. | 

24000.0 j 

3300.0 J . | 

20000.0 | 

13000.0 i . j 

8300.0 J . j 

17000.0 j 

6300.0 J . j 

5400.0 J . j 

6400.0 J . j 

14000.0 U. j 

14000.0 U. | 

14000.0 U. | 

0000025 



nytest environmental 
IB PAH 

NYTEST ENVIRONMENTAL INC. 

SEMIVOUTILE ORGANICS ANALYSIS DATA SHEET 

mc 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CMPD « 

SOIL 

LOU 

8/2/93 

8/18/93 

IAS Nuifcer PAH COMPOUNDS 

SAMPLE 10: 

LAB ID: 

OIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-KRE 

1765105 

30.00 

29 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

16 

91-20-3 

208-96-8 

83-32:9 

86-73-7 

85-01-8 

120-12-7 
206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

|Naphthalene 

|Acenaphthylene 

|Aeenaphthene 

(Fluorene • -\ 

|Phenanthrene 

[Anthracene — .* .-•*: 

{FLuoranthene = ••-... *i 

|Pyrene 

|Benzo(a)Anthraeene 

|Chrysene -; i, 

|Benzo(b)Fluoranthene .*tI 

|Benzo()c)Fluoranthene >>•"• 

|Benzo(a)Pyrene .. • 

|lndeno(1,2,3-cd)Pyrene 

|Dlbenz(a,h)Anthracene 

|Benzo(g,htf)Peryiene .. 

1 

14000.0 U. | 

14000.0 U. j 

2800.0 J . | 

2600.0 J . j 

22000.0 j 

. 2300.0 J . j 

17000.0 j 

12000.0 J . j 

12000.0 J . | 

14000.0 j 

7700.0 J . | 

6700.0 J . -| 

7700.0 J . | 
14000.0 U. | 

14000.0 U. j 

14000.0 U. | 

0000026 



• * . - * -« -1994 15:13.' FRDM NYS. ENUIR. CONSERVATION TO ^ ...85926873154637554 P.09 

3. » P i « ? . ? : . j ! : , ' 3; JHtt^..^••**"; 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERUATION 

MOBILE LABORATORY VOLATILE ANALYSIS 

SITE NAME ACCURATE DIE CASTING 

FIELD IDiS-14 

SITE CODE: 734052 PERCENT SOLIDS: 69.0 

SAMPLE NUMBER: 795-211-03 . • MATRIX: SOIL -'. 

SUBMISSION DATE:07/30/93 ARCHIVE NO.:V21103 

ANALYSIS OATE:03/05/93 DATA FILE NO.:9304C36A.D 

COMPOUND CONC C rP3 ) I NON TARGET COMPOUNDS: YES 

CMoromtfthene ND ! UNKNOWN HYDR0CAR30N 145,000 3 
Sr omoraethene-
vinyl chloride 
Ch loroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-0ichlorbcthene 
1,1-Dichioroethane 
i i*in8- 1 ,2-D: -*' lor-oethene 
Chloroform 
Cj2-CicMorOBthane 
2-But«none 
1,1,1-TrichIoroothyne: 
Ca-'bontetrschloridc 
V:nyl ocet.'tc 
B̂ -'j tried ich Icromethanc 
\ . 1/2/2-Tetrachioroethone 
r. ,2-Dic:hlort?propane 
*. "on'Sr 1 ,3—Dich ioropropens 
•Trichicroethene 
Di brcrnochloromcthane 
X jl^-Trichlor-oethanc 
Benzene 
tis-l ,3-Dichloropropens 
2-Chlo^oethy1vinylether 
Sr'owo form 
2-h'exenone 
<*-Methy I-2-pentenone 
Tetrsch lorocth^ng 
Toluene 
Chlorobcnzcns ND I ND = LESS THAN 2500 FFB 
Ethyl bsnzsrts 
Styrsne ND ! ALL CONCENTRATIONS LESS THAN 
Total Xylenes ND 1 2500 PPB ARE ESTIMATES 
Total Chlorotoluene 
"ota! Dich)orobenzsne 

ND 
ND 
ND • 

.. ND -• 
ND 
ND -
NO 
ND . 
ND 

19,000 C 
ND 
ND .' 
ND 
ND 
ND 
ND 
NO 
ND . 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 

ND 
ND 
ND 

| 
• 

:"': 1 
" : ' r - j . 

.*:: \-
r * {•' 

I 
•̂:,":b 

• ' : . 

\ 
X 

> 
J 
i 
i 

i 
t 

• l 

I 
1 
I 
i 
i 
I 
i 

! 
I 
f 
"!J 

I 
1 
i 
1 
I 
• 
1 
; 
1 



1 0-T 

.NYTEST ENVIRONMENTAL INC. 

TCL PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

COMC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/25/93 

SAMPLE ID: S-14 

CMPO # CAS Nuttier 

LAB SAMPLE ID: 1765105 

DIL FACTOR: 5.00 

X MOISTURE: 29 

UG/KG 

PESTICIDE/PCB COMPOUND (DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

T 
20 
21 
22 
23 
24 
25 
26 
27 

319-84-6 

319-85-7 

319-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 

8001-35*2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC(Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DOE 

Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan Sulfate 

4,4»-00T 

Hethoxychlor 

Endrin Ketone 

Endrin Aldehyde 

Chlordane 

Toxaphene 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

I " A | 
I " A j 

NA | 

! NA | 

NA | 

NA j 

NA j 

NA j 

NA j 

NA j 

NA j 

NA j 

NA j 

NA | 

NA | 

NA | 

HA | 

NA f 

NA j 

NA j 

560.000 U. j 

560.000 U. j 

560.000 U. j 

560.000 U. j 

1500.000 | 

1100.000 V. j 
1100.000 U. j 

000005 



13 PAH 

NYTEST ENVIRONMENTAL I N C . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

COHC. LEVEL: LOU 

EXTRACTION DATE: 8 /2/93 

ANALYSIS DATE: 8/13/93 

CHPO # CAS Number PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 
UG/K6 

(DRY BASIS) 

S-15 

1765108 

10.00 

68 

1 {91-20-3 
1208-96-3 

J83-32-9 

|86-73-7 

|85-01-8 

j l20-12-7 

j206-44-0 

|129-00-0 

|56-55-3 
10 |218-01-9 

11 |205-99-2 

12 |207-08-9 

13 |50-32-8 

14 |193-39-5 

15 |S3-70-3 

16 |191-24-2 

|Naphthalene 

[Acenaphthylene 

jAeenaphthene 

|Fluorene 

jphenanthrene 

[Anthracene 

|Fluoranthene 

[Pyrene 

|8enzo(a)Anthracene 

jChrysene 

|Benzo(b)Fluoranthene 

{BenzoOOFluoranthene . 

|Benzo(a)Pyrene 

|Indeno(1,2,3-cd)Pyrene . 

|Oibenz(a,h)Anthraeene 

|Benzo(gfh,i)Perylene 

1 

10000.0 u. | 
10000.0 U. j 
10000.0 U. j 
10000.0 u. | 
1700.0 J. j 
1300.0 J . | 
1300.0 J . j 
1400.0 J. j 

10000.0 u. j 
10000.0 j 
10000.0 u. j 
10000.0 u. j 
1300.0 J. j 

10000.0 u. j 
10000.0 u. j 
10000.0 U. j 

0000027 



IB PAH 

HYTEST ENVIRONMENTAL INC. 

SEHIVOUTILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTION DATE 

ANALYSIS DATE 

CHPD a 

SOIL 

LOU 

8/2/93 

8/17/93. 

CAS Nurber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KG 

(DRY BASIS) 

S-15RE 

1765106 

10.00 

68 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 

15 

16 

91-20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 
50-32-8 

193-39-5 

53-70-3 
191-24-2 

jNaphthalene 

|Acenaphthylene 

(Acenaphthene 

|Fluorene 

JPhenanthrene 

{Anthracene 

(Fluoramhene 

|Pyrene 

|Benzo(a)Anth racene 

jchrysene 

]8enzo(b)Fluoranthene 

|Benzo(k)Fluoranthene 

|Benzo(a)Pyrene 
|Indeno(1,2,3*cd)Pyrene 

|Dibenz(a,h)Anthracene 
|Benzo(g,h,i)Perylene 

I 

10000.0 u. I 

10000.0 u. J 

10000.0 u. J 

10000.0 u. J 

10000.0 u. | 

10000.0 u. J 

10000.0 u. j 

1400.0 J. | 

2500.0 J. j 

9600.0 j . | 

10000.0 u. | 

10000.0 u. j 

10000.0 U. J 

10000.0 u. | 

. 10000.0 u. | 

10000.0 U. J 

0000028 



1 0-T 

• NTTEST ENVIRONMEMTAL INC. 

TCL PESTICIOE/PCB ORGAN ICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/25/93 

SAHPLE ID: S-15 

CMPD # CAS Nurtoer 

LAB SAMPLE ID: 1765108 

OIL FACTOR: 5.00 

X MOISTURE: 68 

UG/KG 

PESTICIDE/PCB COMPOUND (DRY BASIS) 

| 319-84-6 

| 319-SS-7 

] 319-86-8 

| 58-89-9 

| 76-44-8 

| 309-00-2 

| 1024-57-3 

| 959-98-8 

| 60-57-1 

| 72-55-9 

| 70-20-8 

| 33213-65-9 

| 72-54-8 

\ 1031-07-8 

| 50-29-3 

| 72-43-5 

| 53494-70-5 

| 7421-36-3 

| 57-74-9 

| 8001-35-2 

| 12674-11-2 

j 11104-28-2 

| 11141-16-5 

| 53469-21-9 

| 12672-29-6 

j 11097-69-1 

j 11096-82-5 

alpha-BHC 

beta-BHC 

delta-BHC 

gamna-BHCCLindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan Sulfate 

4,4'-DDT 

Methoxychlor 

Endrin Ketone 

Endrin Aldehyde 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

APOCIOP-1254 

Aroclor-1260 

HA f 

HA j 

NA j 

NA j 

NA j 

NA f 

NA | 

NA | 

NA | 

HA | 

NA j 

NA j 

NA J 
NA | 

KA | 

NA | 

NA | 

NA j 

NA j 

NA | 

1300.000 U. j 

1300.000 U. | 

1300.000 U. j 

1300.000 U. | 

1300.000 U. | 

2500.000 U. j 

1500.000 J. | 

0000055 



18 PAH 
NYTEST ENVIRONMENTAL I N C . 

SEMIVOUTILE ORGANICS ANALTSIS DATA SHEET 

SAMPLE MATRIX: ' SOIL 
CONC. LEVEL: LOW 

EXTRACTION DATE: 5/2/93 
ANALYSIS DATE; 8/17/93 

CMPD 0 CAS Hunber PAH COMPOUNDS 

SAMPLE I D ; $-16 
LAB 10: 1765116 

OIL FACTOR: 2.00 
X MOISTURE: - 20 

UG/KG 
(DRY B A S I S ) 

1 (91-20-3 
2 |208-96-8 
3 |83-32-9 
4 |86-73-7 
5 |8S-01-8 

. 6 J120-12-7 
7 (206-44-0 
8 (129-00-0 
9 (56-55-3 

10 [218-01-9 
11 (205-99-2 

-12 (207-08-9 
13 |50-32-8 
14 (193-39-5 
15 |53-7Q:3 
16 J191-24-2 

(Naphthalene 

(Acenaphchylene 

JAcenaphthene 

|Fluorene 

jPhenanthrene 

(Anthracene 

(Fluoranthene 

(pyrene 

(Benzo(a)Anthracene 

|Chrysene 

(Benzo(b)Fluoranthene ... 

(Benzo(k)Flooranthene 

(Benzo(a)Pyrene ^....t, 
|lndeno(1,2,3-cd)Pyrene 
|Dibenz(a,h)Anthracene 
{Benzo(g,h,f)PeryLene 

1000.0 U. | 
1000.0 U. | 
180.0 J . | 
150.0 J. J 

1800.0 J 
310.0 J. j 

1900.0 | 
4200.0 | 
710.0 J. ( 

1200.0 j 
650.0 J. | 
740.0 J. ( 
780.0 J. | 
610.0 J. | 

1000.0 U. j 
1000.0 U. I 

0000029 



18 PAH 
HYTEST ENVIRONMENTAL INC. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 
CONC. LEVEL: LOU 

EXTRACTION DATE: fl/Z/93 
ANALYSIS DATE: 8/18/93 

CHPO # CAS Nuifcer PAH COMPOUNDS 

SAMPLE ID: S-16RE 

LAB ID: 1765116 
OIL FACTOR: 2.00 
X MOISTURE: 2 0 

UC/KC 
(DRY BASIS) 

1 |91-20-3 
2 j208-96-8 
3 [83-32-9 
4 |86-73r7 
5 [85-01-B 
6 (120-12-7 
7 |206-44-0 
8 [129-00-0 
9 |56-55-3 

10 J218-01-9 
11 |205-99-2 
12 |207-08-9 
13 [50-32-8 
14 |193-39-5 
15 [53-70-3 
16 J191-24-2 

[Naphthalene 
[Aeenaphthylene 
[Acenaphthene 
jFluorene 
[Phenanthrene 
[Anthracene 
fFluorantnene 
[Pyrene 
| Benzo(a)Anthracene 
|Chrysene 
[Benzo(b)Fluoranthene 
|Benzo(k)Fluoranthene 
|Benzo<a)Pyrene 
j lndeno(1 f 2,3-ed)Pyrene 
|Dibenz(a,h)Anthracene 
[Benzo(a,h, DPerytene 

I 

1000.0 u. | 
1000.0 u. [ 
170.0 J. | 
UO.O J. j 

1700.0 | 
280.0 J. | 

1600.0 j 
3800.0 | 
670.0 J. j 

1200.0 f 
730.0 J . j 
740.0 J. | 
810.0 J. | 

1000.0 U. j 
1000.0 U. j 
1000.0 U. | 

00000 



1 D-T 

. NTTEST ENVIROKMEMTAL INC. 

TCL PESTICI0E/PC8 ORGAN!CS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CAS Number 

SOIL 

LOU 
8/02/93 

8/18/93 

SAMPLE ID: 

LAB SAMPLE ID: 
OIL FACTOR: 

X MOISTURE: 

PESTICIDE/PC8 COMPOUND 

S-16 

1765116 

5.00 

20 
UG/KC 

(DRY BASIS) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

319-84-6 

319-85-7 

3.19-86-8 

58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-1. 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 

72-43-5 

53494-70-5 

7421-36-3 

57-74-9 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

alpha-BHC 

beta-BHC 

delta-BHC 

genma-BHCCLfndane) 
Keptachlor 

ALdrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-0DE 
Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan Sulfate 

4,4'-DDT 

Hethoxychlor 

Endrin Ketone-

Endrin Aldehyde 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 
Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroelor-1260 

1 KA | 
! HA j 

NA j 

1 KA j 
HA | 

NA . | 

NA j 

HA | 

NA j 

KA j 

NA j 

NA j 

HA j 

NA j 

NA j 

NA j 

HA j 

NA > j 

NA j 

HA j 

500.000 U. j 

500.000 U. | 

500.000 U. j 

500.000 U. j 

500.000 U. j 

1000.000 U. | 

1000.000 u, j 

0000061 



1B PAH 

MTTEST ENVIRONMENTAL IMC. 

SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

SOIL 

LOU 
8/2/93 

8/17/93 

CHPD # CAS Nunber PAH COMPOUNDS 

SAMPLE ID: 

LAB ID: 

DIL FACTOR: 

X MOISTURE: 

UG/KC 

(DRY BASIS) 

S-17 

1765117 

2.00 

25 

1 
2 
-3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

91-20-3 

208-96-8 

S3-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 

|Naphthalene 

|Acenaphthylene 

JAcenaptithene 

|Fluorene 

(Phenanthrene 

|Anthracene 

|Fluoranthene 

[Pyrene 

|Benzo(3)Anthracene 

[Chrysene 

|Benzo(b)F t uoranthene 

|Benzo(k)Fluoranthene 

|Benzo(a)Pyrene 

jIndenod,2,3-cd)Pyrene 
|Dfbenz(a,h)Anthracene 
|Benzo(g,h,i)Perylene 

1000.0 U. 
1000.0 U. 
1000.0 U. 
1000.0 u. 
920.0 J. 
130.0 J. 

1300.0 

1300.0 

340.0 J. 
660.0 J. 
470.0 J. 
510.0 J . 
490.0 J. 

1000.0 U. 

1000.0 U. 

1000.0 U. 

0000031 



1 D-T 

HYTE5T EMVIRONHEMTAL INC. 

TO. PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

CHPD # 

SAMPLE MATRIX: 

COHC. LEVEL: 
EXTRACTION DATE: 

ANALYSIS DATE: 

CAS Nunber 

SOIL 

LOU 

8/02/93 

8/25/93 

SAMPLE ID: 

US SAMPLE ID: 

OIL FACTOR: 

% MOISTURE: 

PESTIC10E/PC8 COMPOUND 

DUP 

1765118 

5.00 

30 
UG/KG 

(DRY BASIS) 

| 319-84-6 

| 319-85-7 

| 319-86-8 
| 58-89-9 

| 76-44-8 

j 309-00-2 

| 1024-57-3 

j 959-98-8 

| 60-57-1 

j 72-55-9 

j 70-20-8 

| 33213-65-9 

| 72-54-8 
J 1031-07-8 

| 50-29-3 

| 72-43-5 
j 53494-70-5 

j 7421-36-3 

| 57-74-9 

| 8001-35-2 
| 12674-11-2 

| 11104-28-2 

j 11141-16-5 

j 53469-21-9 

| 12672-29-6 

| 11097-69-1 
j 11096-82-5 

alpha-SHC 

beta-BHC 
delta-HHC 

gamna-BHC(Lindane) 
Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dfeldrin 

4,4'-DDE 

Endrin 

Endosulfan I I 

4,4-DDD 
Endosulfan Sulfate 

4,4'-DDT 
Methoxychlor 
Endrin Ketone 

Endrin Aldehyde 
Chlordane 

Toxaphene 

Aroclor-1016 -
Aroclor-1221 

Aroclor-1232 
Aroclor-1242 
Aroclor-1243 

Aroclor-1254 

ArocIor-1260 

1 "A | 
1 NA 1 
1 "A 1 
! NA | 

1 "A 1 
HA | 

1 MA j 
NA | 

NA | 

NA | 
NA j 

MA | 
NA j 
NA j 

NA | 
NA | 
NA | 

NA | 

NA j 

NA j 
570.000 U. j 

570.000 U. | 

570.000 U. j 

570.000 U. | 
570.000 U. | 

1100.000 U. | 

1100.000 U. j 

00000G3 



1 D-T 

. MTTEST ENVIROKKENTAL INC. 

TCL PESTICIDE/PCS OftGAXtCS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

CONC. LEVEL: LOU 

EXTRACTION DATE: 8/02/93 

ANALYSIS DATE: 8/17/93 

CMPO # CAS Number PESTICIDE/PCB COMPOUND 

SAMPLE ID: 

LAS SAMPLE ID.-

OIL FACTOR: 

X MOISTURE: 

MD 

S-17 

1765117 

1.00 

25 
UG/KC 

(DRY BASIS) 

| 319-84-6 

| 319-85-7 

| 319-86-8 

j 58-89-9 

| 76-44-8 

| 309-00-2 

| 1024-57-3 

| 959-98-8 

I 60-57-1 

| 72-55-9 

| 70-20-8 

] 33213-65-9 

| 72-54-8 

| 1031-07-8 

| 50-29-3 

| 72-43-5 

| 53494-70-5 

| 7421-36-3 

| 57-74-9 

| 8001-35-2 
j 12674-11-2 

| 11104-28-2 

| 11141-16-5 

| 53469-21-9 

| 12672-29^6 

j 11097-69-1 

| 11096-82-5 

I 

alpha-BHC 

beta-BHC 

delta-BBC 

gamma-BHCCLindane) 

Keptachlor 

Aldrin 

HeptacMor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-00E 

Endrin 

Endosulfan II 
4,4-000 

Endosulfan Sulfate 

4,4'-DDT 

Methoxychlor 

Endrin Ketone 

Endrin Aldehyde 

Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 , 

Aroclor-1243 

Aroclor-1254 

Aroclor-1260 
-- -- I 

I MA 
[ NA 

I MA 
HA 

I NA 
o NA . 
1 

1 MA % 
MA , 

MA 

"* !.' 
HA 

Si MA .-

• MA ]. 
MA ". 

MA '/. 

HA I 
MA 
HA 

. MA ".r 

HA •".'.. 
110.000 U. 

110.000 U. 

110.000 U. 

110.000 u. 

110.000 u." 

210.000 u. 

210.000 U. 

0000062 



IB PAH 

NYTEST ENVIRONMENTAL INC. 

SEHIVOLATILE ORCANICS ANALYSIS DATA SHEET 

SAMPLE MATRIX: SOIL 

COHC. LEVEL: LOU 

EXTRACTION DATE: 8/2/93 

ANALYSIS DATE: 8/17/93 

CMPD # CAS Nuiber PAH COMPOUNDS 

1 j91-20-3 

2 |208-96-8 

3 J83-32-9 
4 186-73-7 

5 |85-01-8 

6 (120-12-7 

7 |206-44-O 

8 j129-00-0 

9 J56-55-3 

10 [218-01-9 

11 (205-99-2 
12 |207-08-9 

13 |50-32-S 

14 |193-39-5 

15 |53-70-3 
16 J191-24-2 

|Naphthalene 

jAcenaphthylene 

(Acenaphthene 

jFluorene 

|Phenanthrene 

|Anthracene 

JFluorenthene 
|pyreoe 

f 8enzo< a)Anthracene 
[chrysene 

|Benzo(b)Fluoranthene 
jBenzoOOFluoranthene 
|Benzo(a)Pyrene 

|Indeno(1f2,3-cd>Pyrene | 

|Dibenz(afh)Anthracene J 

|Benzo(g,h,i)Perylene | 

I . I 

SAMPLE ID: 

LAB ID: 

OIL FACTOR: 

X MOISTURE: 
UG/KG 

(DRY BASIS) 

| 1200,0 J . | 

j 2000.0 U. j 

j 3300.0 | 

j 3000.0 j 

| 12000.0 j 

| 3600.0 j 

12000.0 j 

24000.0 E j 

5600.0 j 

8200.0 | 

3900.0 j 
4300.0 j 

5000.0 j 

3100.0 j 

2000.0 U. | 

3000.0 j 

S-18 

1765115 

4.00 
23 

0000032 



18 PAH 
NTTEST ENVIRONMENTAL INC. 

SEHIVOLATILE ORGAHICS ANALYSIS DATA SHEET 

SAMPLE MATRIX 

CONC. LEVEL 

EXTRACTION DATE 
ANALYSIS DATE 

SOIL 
LOU 

8/2/93 

8/18/93 

CMPD # CAS Nwfcer PAH COMPOUNDS 

SAMPLE ID: S -180L 
LAB ID: 1 7 6 5 1 1 5 

DIL FACTOR: 16.00 
X MOISTURE: 23 

UC/KG 

(DRY BASIS) 

1 |91-20-3 

2 |208-96-8 

• 3 |83-32-9 

4 J86-73-7 

5 jSS-Ol-S 

6 |120-12-7 

7 |206-44-0 

8 [129-00-0 

9 |56-55-3 

10 (218-01-9 

11 [205-99-2 

12 [207-08-9 

13 [50-32-8 

14 [193-39-5 

15 [53-70-3 

16 [191-24-2 

[Naphthalene 

[Acenaphthylene 

|Acenaphthene 

|Fluorene 

(Phenanthrene 

[Anthracene 

|FLuoranthene 

|Pyrene 

|B enzo(a)Anthracene 

JChrysene 

|Benzo(b)Fluoranthene 

|BenzoC k)Fluoranthene 

|Benzo(s)Pyrene 

j Indenod ,2,3-cd)Pyrene 
[Dfbenz(a,h)Anthracene 
|Benzo(g,h, UPerylene 

.»/ _; 

- • - . " • • ' -

. ' • ? • 

"'-' • I 

> -v" I 
ne ,,- | 
e .... ; | 

;',* 1 

| 1300.0 DJ [ 
j 6900.0 U. j 
| 3600.0 DJ j 
| 3300.0 DJ j 
j 25000.0 D | 
! UOO.O DJ j 

24000.0 D j 
15000.0 D j 
5700.0 DJ | 
8400.0 D j 
4600.0 DJ j 
5100.0 DJ j 
5300.0 PJ | 
6900.0 U. j 
6900.0 U. j 
6900.0 U. j 

00000 



1 D-T 

. MTTEST EKVIRONMENTAL INC. 

TCL PESTICIDE/PCS ORGANICS ANALYSIS DATA SHEET 

J.-

SAMPLE MATRIX: 

CONC. LEVEL: 

EXTRACTION DATE: 

ANALYSIS DATE: 

CAS Nuitwr 

SOIL SAMPLE ID: 

LOU LAB SAMPLE ID: 
8/02/93 DIL FACTOR: 

8/25/93 X MOISTURE: 

PESTICIDE/PCB COMPOUND 

S-18 

1765115 

5.00 

23 

UG/KG 

(DRY BASIS) 

1 

2 

3 
4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 
15 

16 
17 
IB 

19 

20 
21 

22 

23 
24 

25 
26 
27 

319-84-6 

319-85-7 

319-86-8 
58-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 
60-57-1 

72-55-9 

70-20-8 

33213-65-9 

72-54-8 

1031-07-8 

50-29-3 
72-43-5 
53494-70-5 

7421-36-3 
57-74-9 

8001-35-2 
12674-11-2 

11104-28-2 

11141-16-5 
53469-21-9 

12672-29-6 
11097-69-1 

11096-82-5 

alpha-BHC 

beta-BKC 

delta-BHC 

gatnna-BHC(Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan I I 

4,4-DDD 

Endosulfan Sulfate 
4,4»-DDT 
Hethoxychlor 

Endrin Ketone 
Endrin Aldehyde 

Chlordane 

Toxaphene 

Aroclor-1016 
Aroclor-1221 

Aroclor-1232 
Aroclor-1242 

Aroclor-1248 
Aroclor-1254 

Aroclor-1260 

1 "* t 
1 "* 1 

HA j 

MA j 
MA | 

NA | 

MA | 

MA | 

NA j 

NA j 

MA j 
NA j 

MA | 

MA | 
NA j 

NA | 

NA j 
NA j 

NA j 

MA | 
520.000 U. | 

520.000 U. | 

520.000 U. | 

520.000 U. j 

520.000 U. | 

1000.000 U. | 
1000.000 U. | 

0000060 



APPENDIX B 

SOIL BORING PROTOCOLS 



SOIL BORING PROCEDURES 

Soil borings shall be completed using hollow stem augers and/or other applicable drilling methods 
(i.e. air rotary, spun casing) to a depth of approximately 6 feet. If the hollow stem auger drilling 
method is utilized for monitoring well completion, the minimum inside diameter of the augers shall 
be 4-1/4 inches. 

Samples of the encountered subsurface materials will be collected continuously to provide physical 
descriptions of the material at each location. The sampling method employed will be the ASTM 
Method D-1586-84 using either a standard 2-foot long, 2-inch outside diameter split-barrel sampler 
with a 140 lb. hammer or a 3-inch outside diameter sampler with a 300 lb. hammer. Upon retrieval 
of the sampling barrel, the collected sample shall be described, labelled, and placed in a glass jar. 

A hydrogeologist will be on-site during the drilling and sampling operations to fully describe each 
soil sample including but not limited to: 1) soil type, 2) color, 3) percent recovery, 4) moisture 
content, 5) odor and other observations, such as organic content and cohesiveness. The Wentworth 
Soil Classification System will be used to describe the soil samples. The hydrogeologist will be 
responsible for retaining a representative portion of each sample in a glass jar labeled at a minimum 
with: 1) site name; 2) boring number; 3) sample interval; 4) date; and, 5) time of sample collection. 
Split-spoon soil samples will be field screened for volatile organic compounds (VOC) for 
Polychlorinated Biphenyls (PCBs) using an immunoassay PCB sampling kit as described within 
Appendix C. Field screening readings will be recorded in the field log. 

The VOC screening procedure will be performed by placing a portion of each soil samples into a 
plastic self-sealing baggie or a glass drilling jar sealed with aluminum foil. The sample will be 
retained until it equilibrates with ambient temperature. The sample will then be gently agitated to 
volatilize potential VOCs and the headspace will be monitored with a PID. 

The drilling contractor will be responsible for obtaining accurate and representative samples, 
informing the supervising hydrogeologist of changes in drilling pressure, and keeping a separate 
general log of soils encountered. Included in this log will be a record of blow counts (i.e. the 
number of blows from a 140 or 300 pound soil sampling drive weight required to drive the split 
barrel sampler 6 inches). 

Soil sampling equipment, including split spoon samplers, will be decontaminated prior to the initial 
boring and following advancement of each successive boring in accordance with the decontamination 
protocol provided below: 

Equipment Decontamination 

Decontamination procedures will be followed for drilling and sampling activities. The split barrel 
sampling equipment will be decontaminated after each use. Drilling equipment mobilized to the 
site will receive an initial decontamination. Decontamination will consist of steam cleaning of the 
entire rig and associated equipment to the satisfaction of the hydrogeologist. The rear portion of 
the drill rig will be decontaminated as necessary by steam cleaning between soil boring installations. 
In addition, equipment used for sample collection will be decontaminated using a high pressure 
steam cleaner to remove soil and volatilize organics. Drilling equipment will be decontaminated 
prior to removing the equipment from the site. 



The field sampling equipment cleaning and decontamination procedures will be as follows: 

1. Non-phosphate detergent wash. 

2. Tap water rinse. 

3. Distilled water rinse 

If necessary, sampling equipment should be numbered in a manner that will not affect their integrity 
and wrapped in a material that will prevent them from becoming contaminated. Information 
concerning decontamination methodology, date, time, and personnel will be recorded in the field 
log book. Field decontamination wastes will be contained in 55-gallon drums for subsequent 
treatment or disposal off-site. 



APPENDIX C 

IMMUNOASSAY SAMPLING PROTOCOL 
EPA METHOD SW846-4020 



RAFT 
METHOD 4020 

SOIL SCREENING FOR PQLYCHLORINATED BIPHENYLS BY IMMUNOASSAY 

1.0 SCOPE AND APPLICATION 

1.1 Method 4020 is a procedure for screening soils to determine when total 
polychlorinated biphenyls (PCBs) are present at concentrations above 5 mg/Kg. 
Method 4020 provides an estimate for the concentration of PCBs by comparison with 
a standard. 

1.2 Using the test kit from which this method was developed, 95 % of 
samples containing 0.625 ppm or less of PCBs will produce a negative result in 
the 5 ppm test configuration. 

1.3 In cases where the exact concentrations of PCBs are required, 
quantitative techniques (I.e., Methods 8080/8081) should be used. 

2.0 SUMMARY OF METHOD 

2.1 Test kits are commercially available for this method. The 
manufacturer's directions should be followed. In general, the method is 
performed using an extract of a soil sample. Sample and an enzyme conjugate 
reagent are added to immobilized antibody. The enzyme conjugate "competes" with 
PCBs present in the sample for binding to immobilized anti-PCB antibody. The 
test is interpreted by comparing the response produced by testing a sample to the 
response produced by testing standard(s) simultaneously. 

3.0 INTERFERENCES 

3.1 Chemically similar compounds and compounds which might be expected to 
be found in conjunction with PCB contamination were tested to determine the 
concentration required to produce a positive test result. These data are shown 
in Table 1. 

4.0 APPARATUS AND MATERIALS 

4.1 PCB RISc Test Kits (EnSys, Inc.), or equivalent. Each commercially 
available test kit will supply or specify the apparatus and materials necessary 
for successful completion of the test. 

5.0 REAGENTS 

5.1 Each commercially available test kit will supply or specify the 
reagents necessary for successful completion of the test. 

4020-1 Revision Draft 1 
October 1992 
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 See the introductory material to this chapter, Organic Analytes, 
Section 4.1. 

6.2 Soils samples may be contaminated, and should therefore be considered 
hazardous and handled accordingly. 

7.0 PROCEDURE 

7.1 Follow the manufacturer's instructions for the test kit being used. 
Those test kits used must meet or exceed the performance indicated in Tables 2-4. 

8.0 QUALITY CONTROL 

8.1 Follow the manufacturer's instructions for the test kit being used for 
quality control procedures specific to the test kit used. Additionally, guidance 
provided in Chapter One should be followed. 

8.2 Use of replicate analyses, particularly when results indicate 
concentrations near the action level, is recommended to refine information 
gathered with the kit. 

8.3 Do not use test kits past their expiration date. 

8.4 Do not use tubes or reagents designated for use with other kits. 

8.5 Use the test kits within their specified storage temperature and 
operating temperature limits. 

8.6 Method 4020 is intended for field or laboratory use. The appropriate 
level of quality assurance should accompany the application of this method to 
document data quality. 

9.0 METHOD PERFORMANCE 

9.1 A study was conducted using fourteen standard soils and three soil 
samples whose PC6 concentration had been established by Method 8080. Replicates 
were performed on seven of the standard soils and on one of the soil samples for 
a total of 25 separate analyses. Each of two different analysts ran the 25 
analyses. Results Indicated that "<" assignments are accurate with almost 99% 
certainty at the 50 ppm level while ">" assignments can be up to about 96% 
inaccurate as the sample concentration approaches that of the testing level. 
Corresponding certainties at the 5 ppm level are 92% and 82% respectively. 
Tables 2 and 3 summarize these results. 

4020-2 Revision Draft 1 
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1 Tab' 
1 Possible Soil 

1 Compound 

1 1-Chloronaphthalene 

| 1,2,4-Tr1chlorobenzene 

I 2,4-Dichlorophenyl-benzenesulfonate 

l 2,4-D1chloro-l-naphthol 

| Bifenox 

9 Diesel fuel 

Pentachlorobenzene 

2,5-D1chloroan1l1ne 

Hexachlorobenzene 

Gasoline 

I Dichlorofenthlon 

] Tetradifon 

le 1 
Interferences* 

Soil Equivalent Concentration (ppm) 
Required to Yield a Positive Result 

10,000 I 

10,000 

1000 

>10,000 

500 

>10,000 

>10,000 

>10,000 

>10,000 

>10,000 

10,000 

125 

• Ensys, Inc. publication 

4020-4 Revision Draft 1 £ 
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| True Value 
f (PPm) 

Estimated Rate 
1 I of False 
1 8 Positives (%) 

| Estimated Rate 
1 | of False 
• | Negatives {%) 

0 

1.3 

-

Es 

1 

13. 
2 

-

Table 2 
tImated Error Rates for 5 ppm Dilution 

2 

39. 
2 

-

3 

65.2 

-

4 

82.3 

-

5 

-

8.5 

6 

-

4.1 

m Table 3 
V Estimated Error Rates for 50 

— True Value 
• (ppm) 

Estimated Rate 
m- of False 
M Positives (%) 

Estimated Rate 
• of False 
m Negatives (%) 

0 

1.0 

-

5 

7.9 

-

10 

24. 
5 

-

15 

46.0 

-

20 

65.0 

r 

30 

87.3 

-

7 

_-

2.0 

8 

-

1.0 

9 

-

0.5 

10 

0.3 

20 

• 

<0. j 
1 

ppm Dilution | 

40 

95.6 

-

50 

-

1.7 

60 

0.7 

70 

-

0.3 

80 

-

0.2 

100 | 

<0. | 

1 1 
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Table 4 
Comparison of Immunoassay* with GC 

I I Screening Test 
| Sample ID | Results 

1 101 

| 2 8 4 

I 292 
199 

264 

257 

259 

265 

200 

170 

198 

172 

169 

171 

202 

163 

165 

168 

166 

164 

204 

253 

203 

258 

106-

161 

167 

247 
, 1 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

<5 ppm 

5-50 

<5 ppm 

5-50 

5-50 

5-50 

<5 ppm, 5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

1 Does screening test agree 
GC Results 1 with GC/HS determination? | 

<0.5 ppm 

<0.5 ppm 

<0.5 ppm 

0.5 ppm 

1 ppm 

1.8 ppm 

4 ppm 

4.5 ppm . 

5 ppm 

5.8 ppm 

2.2-5.8 ppm 

6.2 ppm 

7.2 ppm 

7.2 ppm 

1.3-7.2_ppm 

8.7 ppm 

9 ppm 

9 ppm 

9.3 ppm 

11.9 ppm 

12.8 ppm 

13 ppm 

13.5 ppm 

15 ppm 

15-19_pj>m 

15.3 ppm 

16.2 ppm 

18 ppm 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

no 1 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 1 

yes I 

yes 1 

yes 

yes 

yes 
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Table 4 
Continued 

\ Sample ID 

148 

205 

162 

175 

176 

197 

243 

252 

178 

201 

254 

238 

248 

250 

242 

256 

249 

245 

241 

246 

261 

240 

267 

239 

104 

108 

Screening Test 
Results 

>50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50 

5-50, >50 

>50 

5-50 

>50 

5-50 

>50 

>50 

>50 

5-50 

>50 

>50 

>50 

>50 

>50 

>50 

>50 

GC Results 

18-34 ppm 

20 ppm 
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User's Guide 

IMPORTANT NOTICE 

This method correctly identifies 95% of samples that 
are PCB-free and those containing 1 p p m or greater 
of PCBs. A sample that develops less color than the 
standard is interpreted as positive. It contains PCBs. 
A sample that develops more color than the 
standard is interpreted as negative. It contains less 
than 1 ppm PCBs. 

This test system should be used only under the 
supervision of a technically qualified individual 
who is capable of understanding any potential 
health and environmental risks of this product as 
identified in the product literature. The components 
must only be used for the analysis of soil samples 
for the presence of polychlorinated biphenyls. After 
use, the kits must be disposed of in accordance with 
applicable federal and local regulations. 



TROUBLE SHOOTER GUIDE 

Wash Step- lack of vigorous washing may result in false positives or negatives 
depending on whether the wash error was committed on standard or sample tubes. 
Solution: make sure that the operator washes four times vigorously. 
Pipette Calibration- an out-of-calibration pipette may result in false positives or negatives 
depending on whether the amount is greater or less than the specified transfer volume. 
Solution: check the calibration at least daily and after any extreme mechanical shock 
(such as dropping). An indication that the pipette is out of calibration is if the gold barrel is 
loose and will turn. (When set on 30 ml there should be about 1/4 of an inch between the 
white plunger and the end of the clear pipette tip.) 
Air bubbles in the pipette or diluter- the presence of air bubbles in the pipette tip when 
transfering extracts may result in false positives or negatives depending on whether the 
error was committed on standard or sample tubes. Solution: quickly examine the pipette 
tip each time an aliquot is withdrawn and go back to the source and take another aliquot 
to displace the bubble if neccessary. Bubbles in the diluter can be in the tip or plunger 
assembly. 
Mixing- lack of thorough mixing, when instructed, can cause inconsistent results. 
Solution: observe the mixing times in the instructions and to mix with sufficient force to 
ensure that the liquid is mixed. 
Timing- it important to follow the timing steps in the instructions carefully. The incubation 
step in the antibody tubes can vary a bit without harm to the test (± 5 minutes). The color 
development step timing is critical and should be no less than 2 minutes and no greater 
than 3 minutes. 
Addition of Drops- it is important to carefully count the drops added in the color 
development steps. The addition of ±1 drop to the instructed 5 drops can cause 
variability in the results RIGHT AROUND THE DETECTION LEVELS OF INTEREST. 
One drop less would result in a darker color (a less dilute solution) which could result in a 
false negative. One drop more could result in a lighter color (a more dilute solution) and 
result in a false positive. 
Wiping the Tubes- wiping of the tubes should be done before they are read in the 
spectrophotometer because smudges and fingerprints on the tubes can give potentially 
false negative readings. 
Mixing Lot #'s- never mix lots! Each kit's components are QC'd together for optimal 
performance and may give inaccurate results with the components from other kits, that 
are not of the same lot #. Also, the user must NEVER mix components from different 
types of kits (ex: Petro kit buffer tubes can't be used with a PAH kit). 
Storage and Operating Temperatures- temperature requirements are very important 
and should be strictly adhered to. This information can be found in the kit User's Guide. 
Shelf-life- each kit label contains the kit expiration date. To achieve accurate results, 
kits must be used prior to expiration. 



WORKSTATION SET-UP 

READ ALL INSTRUCTIONS BEFORE PROCEEDING W I T H THE TEST 

READ BEFORE PROCEEDING 

• Follow diagram below to setup workstation. 
• Items that you will need that are not provided in the test kit include: a pennanent marking pen, 

laboratory tissue (or paper towels), a liquid waste container, disposable gloves. 
• Do not expose reagents to direct sunlight. 
• Do not attempt to run more that 12 tubes, two of which must be Standard tubes. 

Operate test at temperatures greater than 4°C / 40°F and less than 32°C /90°F. 

• See table on page 9 for sensitivity to various aroclors. 

TEST PREPARATION 
• Label amber vial "PCB Standard", and the current date, 

Standard is usable for up to 2 weeks from this date. Open 
PCB Standard ampule by slipping ampule cracker over 
top, and then breaking tip at scored neck. Transfer to 
empty amber vial with bulb pipette. Always cap tightly 
w h e n finished us ing Standard. 

W O R K S T A T I O N S E T - U P (Workstation shows components tori sample tested «2lerels) 
o Mechanical pipette tips a Substrate A a Substrate B a Stop solution 
• Enzyme dropper • FHtrafloa barrel & plunger a Bulb pipette a Amptde cracker 
a PCB standard vial n 1 and 10 ppm a 4 class butler tubes • 4 antibody coated tubes 

dilution ampules 

Substrate A & B 

A A 

PCB Standard Ampule Cracker Bulb Pipette Amber Vial 



PHASE 1 EXTRACTION & PREPARATION OF THE SAMPLE 

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

WEIGH SAIVIPLE 
la Place unused weigh boat on 

pan balance. 
Press ON/MEMORY button 
on pan balance. Balance will 
beep and display 0.0. 
Weigh out 10 #0.1 grams of 
soil. 

Id If balance turns off prior to 
completing weighing, use 
empty weigh boat to retare, 
then continue. 

l b 

1c 

EXTRACT PCBS 
2a Uncap extractionjar and place 

on a flat surface. Without 
contacting solvent puncture 
foil seal with ampule cracker 
or sharp object. Peel the 
remainder of the seal off 
extraction jar. 

2b Using wooden spatula, 
transfer 10 grams of soil from 
weigh boat into extractionjar. 

2c Recap extraction jar tightly and 
shake vigorously for one 
minute. 

2d Allow to settle for one minute. 
Repeat steps l a - 2c for each 
sample to be tested. 

FILTER SAIVIPLE 
3a 

3b 

3c 

Disassemble filtration plunger 
from filtration barrel. 
Insert bulb pipette into top 
(liquid) layer in extraction jar 
and draw up sample. Transfer 
at least lA bulb capacity into 
filtration barrel. Do not use 
more than one full bu lb . 
Press plunger firmly into 
barrel until adequate filtered 
sample is available (place on 
table and press if necessary). 
Repeat steps 3a - 3c for each 
sample to be tested. 

Weigh Boat 

Pan balance 
C 

Wooden spatula 

CZD 

LC03DJ 

Extraction Jar 

r> 

\*s 

Filtration plunger 

Bulb pipette 

U 
Filtration barrel 

Pxcr,-> ->. 



READ TO AVOID COSTLY MISTAKES 

SAMPLE DILUTION DIAGRAM 

1. The sample dilution procedure on the next page is for standard detection levels. The following 
diagram represents the sample dilution procedure for all other detection levels 

2. Your kit may include extra dilution ampules to reach high detection levels. 

3. EVERY AMPULE PROVIDED MUST BE USED! 

If there are any questions concerning the dilution procedure please call Technical Services 
before running the samples to help avoid costly mistakes. 

1-800-242-7472 or 919-941-5509 (X144, 148 or 149). 

EXAMPLE: 

Lowest ppm * Intermediate ppm Highest ppm 

r \ 

o 
s \ s \ Dilution 

Ampules 

NOTE: YOUR ORDER MAY INCLUDE ADDITIONAL AMPULES IN ORDER TO ACHIEVE YOUR 
TEST LEVELS. ALWAYS TRANSFER FILTERED SAMPLE TO THE DILUTION AMPULE 
LABELLED WITH THE LOWEST PPM LEVEL AND THEN TRANSFER FROM IT TO THE NEXT 
HIGHER LEVEL DILUTION AMPULE . 

3a 



P H A S E 2 SAMPLE & STANDARD PREPARATION 

READ ALL IIUSTRUCTIOIUS BEFORE PROCEEDIIUG WITH THE TEST 

READ BEFORE PROCEEDIIUG 

• Tap glass buffer tubes vigorously on hard 
surface to release buffer trapped in cap. 

• Label the glass buffer and plastic antibody coated 
tubes with a permament marking pen. Uncap 
glass buffer tubes. 

• When using the mechanical pipette always 
withdraw and dispense below the liquid level. 

• "Shake tubes" means to thoroughly mix the 
contents with special care not to spill or splash. 

DILUTE SAMPLES AND STANDARDS 
4a 

4b 

1 ppm 

4c 

1 ppm 10 ppm 

4d 

4e 

4f 

Open 1 and 10 p p m * dilution 
ampules by slipping ampule 
cracker over top, and then 
breaking top at scored neck. 
Withdraw 30 p.L of filtered 
sample using mechanical 

Sipette and dispense below the 
quid level in 1 Ppm" 

dilution ampule. Repeat to 
transfer a total of 60 p.L; gently 
shake ampule from side to side 
for 5 seconds to mix 
thoroughly. 
Withdraw 30 uL from the "1 
ppm" dilution ampule using 
mechanical pipette and 
dispense below the liquid level 
in 10 ppm" dilution ampule. 
Repeat to transfer a total of 60 
fiL; gently shake ampule from 
side to side for 5 seconds to 
mix thoroughly. 
Transfer 30 uL from each 
dilution ampule into a glass 
buffer tube. Always wipe tip 
after dispensing into buffer 
tube. 
Assemble new pipette tip on 
mechanical pipette and 
transfer 30 uL from Standard 
vial into two glass buffer tubes. 
Immediately replace cap on 
PCB Standard vial. 
Shake all glass buffer tubes for 
5 seconds. 

A A 

Dilution 
ampules 

Ampule 
cracker 

H 

Mechanical 
pipette 
Up 

Mechanical 
pipette 

* For other test concentrations, 
follow steps 4b - 4d, transferring 
from lowest level dilution ampul 
to higher level dilution ampules. 
You may be provided with 
additional dilution ampules to 
achieve higher test concentration 

If you need assistance call 
technical support 1-800-242-7472 

Glass buffer tubes PCS Standard vial 

PC8 Standard 



PHASE 3 THE IMMUNOASSAY 

READ ALL lEUSTRUCTIOIUS BEFORE PROCEEDING W I T H THE TEST 

READ BEFORE PROCEEDING 
• This phase of the procedure requires critical 

timing and care in handling the antibody coated 
tubes. 

INCUBATION 1 

rnnrn 

5a Set timer for exactly 10 minutes. 
5b Start timing and immediately 

pour solution from each glass 
buffer tube into appropriate 
antibody coated tube. Tap glass 
tube on ant ibody coated tube 
to remove solution. 

5c Shake all tubes for 5 seconds. 

Antibody 
coated 
tubes 
(contained (a 
ruealittla 

iltratlalzed 
poucW 

PREPARE ENZYME DROPPER 
6a Crush glass ampule contained 

within enzyme dropper by 
pressing tube against 
hard edge. 

6b Mix enzyme by turning 
dropper end-over-end 5 times. 
Do not shake. 

6c Remove seal from enzyme 
dropper. 
Repeat steps 6a - 6c to prepare 
one enzyme dropper for every 5 
antibody coated tubes. 

INCUBATION I I 

If D 
www= 

7a Dispense first drop from 
enzyme dropper into liquid 
waste container. 

Note: before dispensing drops, tap 
capped tip on hard surface to 
avoid dispensing air bubbles. 

7b After the 10 minute incubation, 
set timer for 5 minutes. 

7c Immediately dispense 3 drops 
of enzyme into each antibody 
coated tube by squeezing the 
dropper. 

7d Shake antibody coated tubes for 
5 seconds. 

& 

u 
Enzyme 
dropper 



PHASE 3 THE IMMUNOASSAY 

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

READ BEFORE PROCEEDING 
W A S H PROCEDURE 

• An accurate test requires a virgorous wash 
accomplished by directing a strong stream into 
the antibody coated tubes. 

• The wash solution is a harmless, dilute solution 
of detergent. 

W A S H 
8a After the 5 minute incubation 

(a total of 15 minutes), empty 
antibody coated tubes into 
liquid waste container. 

8b Wash antibody coated tubes by 
vigorously filling and 
emptying a totafof4 tunes. 

8c Tap antibody coated tubes 
upside down on paper towels 
to remove excess l iquid. 
Residual foam in the tubes will 
not interfere with test results. 

Note: When mnning up to 12 
antibody coatea tubes, tubes 
can be washed in two groups -
one group immediately 
following the other group. 

READ BEFORE PROCEEDING 
• Keep Substrate dropper bottles vertical and direct 

each drop to bottom of antibody coated tubes. 
Addition of more or less than 5 drops may give 
inaccurate results. 

• This phase requires accurate timing. 

Wash Home 

P a n n & 



PHASE 3 THE IMMUNOASSAY 

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST 

COLOR DEVELOPMENT 

y y y y 
-MWra-fr^wrafrww^^Kraragrt 

9a Add 5 drops of Substrate A 
(yellow cap) to each antibody 
coated tube. 

9b Set timer for exactly 2 lA 
minutes. 

9c Start timer and immediately 
add 5 drops of Substrate B 
(green cap) to each antibody 
coated tube. 

9d Shake all tubes for 5 seconds. 
Solution will turn blue in some 
or all antibody coated tubes. 

9e Stop reaction at end of 2 H 
minutes by adding 5 drops of 
Stop Solution (reef cap). 
Note: Blue solution will turn 
yellow when Stop Solution is 
added. 

A 

Substrate 
bottles (A, 
B, & Stop 
Solution) 

SELECT S T A N D A R D 
10a Wipe outside of all antibody 

coated tubes. 
10b Place both Standard tubes in 

photometer. 
10c Switch tubes until the 

photometer reading is negative 
or zero. Record reading. 
If reading is greater than 03 
in magni tude (+ or -), results 
are outside QC limits. Retest 
the sample(s). 

lOd Remove and discard tube in 
right well. The tube in the left 
well is the darker standard; 

Page 7 



PHASE 3 THE IMMUNOASSAY 

READ ALL INSTRUCTIONS BEFORE PROCEEDIIUG W I T H THE TEST 

MEASURE SAMPLE 

O 
n n 

l la Place 1 ppm tube in right well 
of photometer and record 
reading. 
If photometer reading is 
negative or zero, PCBs are 
present. 
If photometer reading is 
positive, concentration of PCBs 
is less than 1 ppm. 

l ib Place 10 ppm tube in right well 
of photometer and record 
reading. 
If photometer reading is 
negative or zero, PCBs are 
present. 
If photometer reading is 
positive, concentration of PCBs 
is less than 10 ppm. 

AROCLOR SENSITIVITY 

Aroclor 
1248 
1254 
1260 
1242 
1232 
1016 

Lowest Detection Level 
1.0 ppm 
0.4 ppm 
0.4 ppm 
2.0 ppm 
4.0 ppm 
4.0 ppm 

Page 8 



QUALITY CONTROL 

READ ALL INSTRUCTIONS BEFORE PROCEEDING W I T H THE TEST 

System Description How I t W o r k s 
Each PCD RISc Soil Test System contains enough material to 
perform four complete tests, each at two detection levels, if 
desired. 
The PCB RISc Soil Test is divided into three phases. The 
instructions and notes should be reviewed before proceeding 
with each phase. 

Hotl ine Assistance 
If you need assistance or are missing necessary Test System 
materials, call toll free: 1-800-242-RISC (7472). 

Validation and Warranty Information 
Product claims are based on validation studies carried out 
under controlled conditions. Data has been collected in 
accordance with valid statistical methods and the product has 
undergone quality control tests of each manufactured lot. 

PCB-free soil and soil containing 1 ppm or greater of PCBs were 
tested with the EnSys PCB RISc analytical method. The method 
correctly identified 95% of these samples. A sample that has 
developed less color than the standard is interpreted as 
positive. It contains PCBs. A sample that has developed more 
color than the standard is interpreted as negative. It contains 
less than 1 ppm PCBs. 

The company does not guarantee that the results with the PCB 
RISc Soil Test System will always agree with instrument-based 
analytical laboratory methods. All analytical methods, both 
field and laboratory, heed to be subject to the appropriate 
quality control procedures: 

EnSys, Inc. warrants that this product conforms to the 
descriptions contained herein. No other warranties, whether 
expressed or implied, including warranties of merchantability 
and of fitness for a particular purpose shall apply to this 
product. 

EnSys, Inc. neither assumes nor authorizes any representative. -
or other person to assume for it any obligation or liability other 
than such as is expressly set forth herein. 

Under no circumstances shall EnSys, Inc. be liable for incidental 
or consequential damages resulting from the use or handling of 
this product. 

Standards, Samples, and color-change reagents are added to 
test tubes, coated with a chemical specific to PCBs. The 
concentration of PCBs in an unknown Sample is determined by 
comparing its color intensity with that of a Standard. 

Note: PCB concentration is inversely proportional to color 
intensity; the lighter the color development of the sample, the 
higher the concentration of PCBs. 

Quality Control 
Standard precautions for maintaining quality control: 

• Do not use reagents or test tubes from one Test System with 
reagents or test tubes from another Test System. 

• Do not use the Test System after any portion has passed its 
expiration date. 

• Do not attempt the test using more than 12 antibody coated 
tubes (two of which are Standards) at the same time. 

• Do not exceed incubation periods prescribed by the "specific 
steps. 

• Always dispense correct number of drops and wash the 
number of times indicated in this guide. 

• Use EPA Method 8080 or Code of Federal Regulations Title 
40, Part 136, Appendix A, Method 680 to confirm results. 

Storage and Handling Precautions 
• Wear protective gloves and eyewear. 

• Store kit at room temperature and out of direct sunlight (less 
than 80°F). 

• Keep aluminized pouch (containing unused antibody coated 
tubes) sealed when not in use. 

• If Stop Solution or liquid from the extraction jar comes into 
contact with eyes, wash thoroughly with cold water and 
seek immediate medical attention. 

• Standard Solution contains PCBs. Test samples may contain 
PCBs. Handle with care. 

P.Tfrn O 



MECHANICAL PIPETTE 

READ ALL IIUSTRUCTIOIUS BEFORE PROCEEDIIUG WITH THE TEST 

HOW T O OPERATE THE MECHANICAL PIPETTE 
To Sot Or Adjust Volume 
Remove push-button cap and use it to loosen volume lock screw. Turn 
lower part of push-button to adjust volume up or down. Meter should 
read "030". Tighten volume lock screw and replace push-button cap. 
To Assemble Pipette Tip 
Slide larger mounting end of pipette tip onto end of pipette. Holding 
tip in place, press push-button until plunger rod enters pipette tip. 
Ensure no gap exists between piston and plunger rod (see illustration). 
To Withdraw Sample 
With tip mounted in position on pipette, press push-button to' first stop 
and hold i t 
Place tip at bottom of liquid sample and slowly release push-button to 
withdraw measured sample. Ensure that no bubbles exist in liquid 
portion of sample. If bubbles exist, dispense sample and re-withdraw 
sample. 
To Dispense Sample ' 
Place tip into dispensing vessel (immersing end of the tip if vessel 
contains liquid) and slowly press push-button to first stop. (Do not 
push to second stop or tip will eject). 
Remove tip from vessel and release push-button. 
To Eject Tip 
Press push-button to second stop. Tip is ejected. 
For additional information regarding operation and use of pipette, 
please refer to your pipette manual. 

Push-button 
Cap 

Piston 
Pipette Tip 
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On-Site Quality Control/Quality A s s u r a n c e R e c o m m e n d a t i o n s 
EnSys R I S ^ Test Sys tem 

Please read the following before proceeding with field testing! 

Sampling 

The result of your screening test is only as valid as the sample that was analyzed. Samples 
should be homogenized thoroughly to ensure that the 10 grams you remove for field testing is 
representative of the sample as a whole. All other applicable sample handling procedures 
should be followed, as well. 

Prior to Testing Samples 

Carefully follow the instructions in the User's Guide included with every test kit. This is the 
key element in obtaining accurate results. In addition, store your unused test kits at room 
temperature and do not use them past their expiration date (see label on each test kit). 

Internal Test QC 

Two standards are analyzed with each sample to provide internal test system quality control. 
With both standards inserted in the photometer, a valid test is indicated when the magnitude 
of the displayed number (irrespective of the sign, + or -) is less than the value given in the 
User's Guide. Test runs resulting in a greater number should be repeated to ensure valid 
conclusions. 

QA/QC 

The validity of field test results can be substantially enhanced by employing a modest, but 
effective QA/QC plan. EnSys recommends that you structure your QA/QC plan with the 
elements detailed below. These have been developed based on the data quality principles 
established by the US Environmental Protection Agency. 

A. Sample documentation 
1. Location, depth 
2. Time and date of collection and field analysis 

B. Field analysis documentation - provide raw data, calibration, any calculations, and final 
results of field analysis for all samples screened (including QC samples) 

C. Method calibration - this is an integral part of EnSys RIS^ immunoassay tests; a duplicate 
calibration is performed for each set of samples tested (see the instructions in the User's 
Guide) 

D. Method blank - field analyze the contents of an unused extraction jar 



E. Site-specific matrix background field analysis - collect and field analyze uncontaminated 
sample from site matrix to document matrix effect 

F. Duplicate sample field analysis - field analyze duplicate sample to document method 
repeatability; at least one of every 20 samples should be analyzed in duplicate 

G. Confirmation of field analysis - provide confirmation of the quantitation of the analyte 
via an EPA-approved method different from the field method on at least 10% of the 
samples; choose at least two representative samples testing below the action level or 
lowest test level and at least two representative samples testing above the action level; 
provide chain of custody and documentation such as gas chroma tograms, mass spectra, 
etc. 

H. Performance evaluation sample field analysis (optional, but strongly recommended) - field 
analyze performance evaluation sample daily to document method /opera tor performance 

I. Matrix spike field analysis (optional) - field analyze matrix spike to document matrix effect 
on analyte measurement 

Further Questions? 

EnSys technical support personnel are always prepared to discuss your quality needs to help 
you meet your data quality objectives. 



Data Sheet for PCB RISc® Soil Test 
1 

Operator: 

Sample ID AOD 
standards 

OD sample 
PPm 

Date: 

Interpretation 

1 1 
Location: 

OD sample 
\ PPm 

v ' 

1 ' 

Interpretation 

-. 

Comments 

, 

" ' f . 



APPENDIX D 

CHAIN OF CUSTODY FORM 



CHAIN OF CUSTODY RECORD 

g ^ = OBRIENGGERG 
LABORATORIES, INC. 

SURVEY: 

LOCATION: 

STATION 
NUMBER SAMPLE LOCATION 

Relinquished By: 

Relinquished By: 

Relinquished By: 

DATE 
COLLECTED 

DATE 

DATE 

DATE 

TIME 
COLLECTED 

TIME 

TIME 

TIME 

SAMPLED BY: 

ORGANIZATION: 

SAMPLE 
MATRIX 

COMP. 
OR GRAB 

NO. OF 
CONTAINERS 

ANALYSIS 
REQUIRED 

Received By: 

Received By: 

Received by Laboratory: 

DATE 

DATE 

DATE 

TIME 

TIME 

TIME 

COMMENTS: 

METHOD OF SHIPMENT: 

O ' B R I E N G G E R E L A B O R A T O R I E S , INC. an O'Brien & Gere Company 
5000 Brittonfield Parkway / P.O. Box 4942 / Syracuse, NY 13221 / (315) 437-0200 FAX (315) 463-7554 
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HEALTH AND SAFETY PLAN 

PCB/PAH/VOC Soils Excavation 

Prepared for: 
Former Accurate Die Casting Site 
Fayetteville, NY 

February 1995 

O'Brien & Gere Technical Services, Inc. 

I l l OMENSGERE " ^ K E • «£ 
TECHNICAL SERVICES (315)437-6400 



mmm QBRIENSGERE 
' TECHNICAL SERVICES 

This Health and Safety Plan has been prepared to meet the requirements of 29 CFR 1926.65, 
Hazardous Waste Operatons and Emergency Response. 

Signed, 

OBG TECHNICAL SERVICES, INC. 

ff^ 
Jeffrey R. Parsons, CIH 
Corporate Safety Coordinator 
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SECTION 1 - INTRODUCTION 

The following Health and Safety Plan (HSP) has been developed in accordance with the requirements set forth in 
29 CFR Part 1926.65, Hazardous Waste Operations and Emergency Response, and in conjunction with the O'Brien 
& Gere Technical Services (OBG Tech) Hazardous Waste Operations Standard Operating Procedures for OBG 
Technical Services' on-site activities. OBG Tech's Hazardous Waste Operations Standard Operating Procedures 
are in Section 4.05 of OBG Technical Services' Corporate Health and Safety Manual (see Appendix E). Section 
4.05 as well as other pertinent Sections are appended to this HSP (Appendices A through I). 

The purpose of this HSP is to assign site-specific responsibilities, site-specific training requirements, establish site-
specific personnel protective requirements, and to provide guidance for site-specific contingencies that may arise 
for OBG Technical Services' and subcontracted employees. In addition to this site-specific HSP, a copy of the OBG 
Technical Services Corporate Health and Safety Manual will be kept on site for reference purposes. All OBG Tech 
personnel and subcontractor personnel must be familiar with this site specific HSP and the OBG Tech Corporate 
Health and Safety Manual prior to participation in site activities. 

The front portion of this HSP is designed to include site-specific information, so that it can be separated from the 
Corporate protocols in the Appendices and distributed and posted as necessary. 

This HSP may be provided to interested parties for informational purposes, however, the HSP is specifically 
intended for the conduct of activities within the scope of work for OBG Technical Services. 

1. 1 Corporate Protocols 

The following are the sections required by 29 CFR 1926.65 that can be found in the Corporate Health & 
Safety Manual and are appended to this HSP. 

1.1.1 Employee Training Assignments 

The employee training assignments are found in Section 2.02 of the Corporate Health and Safety 
Manual and are included in Appendix A. The description for the hazardous waste pre-entry 
briefing can be found in the hazardous waste protocols in Section 4.05 of the Corporate Health 
and Safety Manual. The hazardous waste protocols are included in Appendix E. There are no 
additions to these protocols. 

1.1.2 Personal Protective Equipment fPPE^ 

The EPA definitions of personal protective equipment (PPE) and donning and decontamination 
procedures are found in Section 5.01 of the Corporate Health and Safety Manual, which is 
included in Appendix B. The site-specific personal protective equipment can be found in Section 
4. 

1.1.3 Medical Surveillance 

The Corporate Medical Surveillance program can be found in Section 2.04 and is included in 
Appendix C. There are no site-specific additions to these protocols. 

1.1.4 Air Monitoring 

The corporate air monitoring program and calibration and maintenance procedures for air 
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monitoring equipment is found in Section 4.03 of the Corporate Health and Safety Manual and is 
attached in Appendix D. The site-specific air monitoring program is found in Section 5. 

1.1.5 Site Control 

The Corporate Site Control Program is found in the Hazardous Waste Protocols, attached in 
Appendix E. The site-specific site control program can be found in Section 6. 

1.1.6 Confined Space Entry Procedures 

The Corporate Confined Space Entry Procedures are found in Section 3.05 of the Corporate 
Health and Safety Manual and are attached in Appendix I. Site-specific confined space entry 
information is included in Section 6.1. 

1.2 Site-Specific Protocols 

The following are the sections required by 29 CFR 1910.120 that can be found in this HSP. Section 2 is 
the project background and Scope of Work. Personnel involved in the project can be found in Section 3. 
Section 4 includes the hazard evaluation and hazard control. Air monitoring procedures are included in 
Section 5. Section 6 outlines the site-specific site control measures. Section 7 includes the emergency 
response and spill control procedures. 
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SECTION 2 - BACKGROUND AND SCOPE OF WORK 

2.1 Background 

The former Accurate Die Casting Facility located in Fayetteville, New York is situated on a 32-acre parcel 
at 547 East Genesee Street (Figure 1). Refer to Figure 2 for an overview of site features. The facility 
was constructed in the 1950's and had been used as a die casting operation until 1988, when it was 
abandoned. ITT Commercial Finance Company ("ITT"), which possessed a mortgage on the real property, 
foreclosed on the premises and was the sole and successful bidder at the auction. Shortly thereafter, an 
environmental assessment for property transfer was conducted by Steams & Wheler for ITT, the asset 
lender. As a result of the site assessment, it was concluded that potential for environmental contamination 
existed at the site and that further investigation would be necessary. Steams & Wheler was subsequently 
retained to perform a Phase II assessment of the site, completing it in September 1990. 

Upon review of the work completed to date at the former Accurate Die Casting facility, the NYSDEC has 
required additional investigation activities which have been completed in accordance with the Remedial 
Investigation/Feasibility Study Work Plan (Stearns & Wheler, May 1992). The Draft Report - Remedial 
Investigation (Steams & Wheler, January 1993) concluded that: 

1. Ground water quality, both overburden and bedrock, has been impacted by 
trichloroethene (TCE). The overburden TCE plume extends from near MW-3 north 
towards Bishop Brook. 

2. TCE in soils is limited to the vicinity of MW-3, with concentrations ranging from 0.39 
mg/kg at MW-10 to 7,500 mg/kg at MW-3. The highest TCE concentrations were 
observed at about 20 to 25 feet below grade, at the interface between the sand/gravel and 
till layers. 

3. The PCB/PAH/VOC soils area contains polychlorinated biphenyls (PCBs), polynuclear 
aromatic hydrocarbons (PAHs), and volatile organic hydrocarbons (VOCs) above 
Technical Administrative Guidance Memorandum (TAGM) soil cleanup objectives for 
New York State. 

4. The septic tank contains materials that if released could result in VOC and metal 
concentrations above TAGM soil cleanup levels. 

The area containing TCE in subsurface soil outside the Northeast comer of the building was remediated 
in June 1994 as part of an Interim Remedial Measure (IRM). The objective of that IRM was to remediate 
the subsurface soils in the vicinity of MW-3 to reduce the potential for further migration of TCE from the 
source to the ground water. 



2.02 Scope of Work 

This site-specific Health and Safety Plan (HSP) addresses activities that are to be conducted in association 
with the characterization and removal of soils located in the PCB/PAH/VOC soils area and sludges 
contained in a septic tank. The activities include excavation of PCB/PAH/VOC contaminated soils, 
removal and disposal of septic tank sludge, and restoration of the two areas in an environmentally sound 
manner. 

1. Five soil borings will be completed in the PCB/PAH/VOC soils areas located in the 
northern portion of the site immediately south of MW-4, as shown in Figure 3. Soil 
borings will be advanced to a depth of approximately six feet, and up to two samples 
from each boring will be taken for PCBs, PAHs, and VOCs. 

2. Excavation of contaminated soil from the PCB/PAH/VOC soils area. 

3. Removal of sludges from the septic tank 

4. Excavation and disposal of the septic tank 

5. Site restoration (backfilling, grading, etc.) 

6. Equipment decontamination 
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SECTION 3 - PROJECT PERSONNEL 

Section 4.05 of OBG Technical Services' Corporate Health and Safety Manual (see Appendix E) contains the 
specific responsibilities for the below personnel. 

Project Officer: 

Sr. Project Supervisor: 

Corporate Safety Coordinator: 

Health and Safety Specialist: 

Field Supervisor/Site Safety and Health 
Coordinator: 

Terry L. Brown, PE 

Anthony J. Geiss 

Jeffrey R. Parsons, CIH 

Kelly L. Fisher 

To Be Determined 
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SECTION 4 - HAZARD EVALUATION AND HAZARD CONTROL 

4.1 Potential Health and Safety Hazards 

Previous soil analysis in the PCB/PAH/VOC soils area has shown the following: 

1. PCBs present at concentrations up to 2.6 milligrams of PCBs per kilogram of soil 
(mg/kg) 

2. PAHs present at concentrations up to 113 mg/kg. 
3. Dichloroethylene (VOCs) at concentrations up to 190 parts per million (ppm) 

Septic tank sludge analysis detected the presence of several metals, but only zinc was elevated when 
compared to other soil samples taken from the site. No VOCs were detected. 

Health and safety information for PCBs, PAHs, and VOCs (trichloroethylene and dichloroethylene) are 
included in Table 1. Because metals concentrations are low, they are not considered a hazard for this 
project. 

The exposure pathways of concern are inhalation of materials volatilized from the soil and groundwater; 
inhalation of dusts containing the contaminants; accidental ingestion of soil and groundwater containing 
contaminants; and dermal exposure to soil and groundwater containing contaminants. Based upon 
anticipated site activities and prudent safety practices during site work, ingestion of site contaminants is 
unlikely. Due to the use of personal protective equipment, direct contact with site contaminants poses a 
low health hazard. Direct-reading air monitoring equipment will be used to monitor the airborne volatile 
organic compounds and dusts, thus minimizing the inhalation of VOCs and dust from the soil and sludge. 

4.2 Operations and Tasks to be performed 

OBG Technical Services employees are required to use personal protective equipment appropriate to their 
work task and potential exposures, as detailed in Section 5 of the OBG Technical Services* Corporate 
Health and Safety Manual. Specific sections related to this site include "EPA Levels of Protection for 
Hazardous Waste Sites" and "Respiratory Protection." 

In addition, the soil amendment material(s) used during the soils aeration activities have the potential to 
cause health effects. All hazard information regarding the soil amendment material(s) should be reviewed 
by site personnel prior to initiating site treatment activities. The SSHC is responsible for administering 
the Hazard Communication program (Appendix H), including informing all employees about the 
amendment material(s) and the location of the material safety data sheet (MSDS) for the amendment 
material(s), as well as all other MSDS's for materials brought on-site. 

The levels of protection assigned to each activity below are based on available information and represent 
an estimate of exposure potential and appropriate protective equipment. The SSHC may revise these levels 
in accordance with Section 4.05 of OBG Technical Services' Corporate Health & Safety Manual. 

When dry and/or dusty conditions are observed by the SSHC or dust levels are above the action level 
specified in Section 5.3, a water spray will be applied to the contaminated soils. In addition, excavated 
materials will be covered. 
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TABLE 1 - SUMMARY.OF POTENTIAL HEALTH EFFECTS 

Chemical 

Trichloroethyleiw 

Dichloroethylene 

Polychlorinated 
Biphenyls (PCBs) 

Polynuclear 
Aromatic 
Hydrocarbons 
(PAHs)2 

Location 

Soil 
Groundwater 

SoU 

Soil 

SoU 

PEL1 

100 ppm TWA 
200 ppm Ceiling 
(1989-50 ppm TWA 
200 ppm STEL) 

200 ppm TWA 

1 nig/m1 

0.2 mg/ms 

IDLH 

1000 ppm 

4000 ppm 

10 mg/ms 

700 mg/mJ 

Characteristics 

Colorless liquid with a 
chloroform-like odor. Lowest 
reported odor threshold is 0.2 
ppm. 

Colorless liquid with a slightly 
acrid, chloroform-like odor. 
Lowest reported odor threshold 
is 0.1 ppm 

Colorless to light colored, 
viscous liquid with a mild 
hydrocarbon odor. 

Black or dark brown amorphous 
residue. 

Routes of 
Exposure 

Inhalation 
Ingestion 
ConUct 

Inhalation 
Ingestion 
Contact 

Inhalation 
Absorption 
Ingestion 
Contact 

Inhalation 
Contact 

Symptoms of Exposure 

Headache, vertigo; visual disturbances, 
tremors, somnolence, nausea, vomiting; 
irritated eyes; dermatitis; cardiac 
arrhythmia, paresthesia; potential 
carcinogen. 

Irritation of the eyes and respiratory tract. 
Central nervous system depression (i.e. 
alcohol-like effects) 

Eye irritation, Chloracne, liver damage, 
carcinogen 

Skin dermatitis, bronchitis, kidney 
damage, carcinogen 

An appeals court decision forced OSHA to revert the PELs published in 1989 to the PELs published in 1971. The PELs listed here reflect the 1971 PELs with 1989 PELs listed in 
parentheses. 
Exposure limits for PAHs are referenced by OSHA as coal tar pitch volatiles, benzene soluble fraction. This includes the following compounds: anthracene, benzo-a-pyrene, phenanlhrene, 
acridine, chrysene, and pyrene. 

7 



TABLE 2 - HAZARD EVALUATION AND CONTROL 

Operation/Task Hazards Hazard Control 

MOBILIZATION 

General Site Workers 
performing non-
intrusive activities 
including mobilization, 
equipment set-up 

1. Safety/Physical Hazards 
-Noise 
-Use of Heavy Equipment 
•Overhead Utilities 
-Heat or cold stress 
-Exposure to toxic plants, insects, and reptiles 

1. Level DPPE 
2. Hearing protection when necessary 
3. Eye protection when necessary 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Stay 20 feet from overhead utility lines 

EXCAVATION AND HANDLING OF CONTAMINATED SOILS 

Operator 

Laborer 

1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3. Safety/Physical Hazards 

-Noise 
-Use of heavy equipment 
-Overhead utilities 
-Underground utilities 
-Exposure to excavations 
-Heat or cold stress 
-Confined space entry for excavations greater 
than 4 feet deep. 

1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3. Safety/Physical Hazards 

-Slip/trip/fall hazards 
-Exposure to heavy equipment 
-Noise 
-Exposure to toxic plants, insects, and reptiles 
-Exposure to excavations 
-Heat or cold stress 
•Confined space entry for excavations greater 
than 4 feet. 

1. Modified Level D PPE (includes skin 
protection - coveralls, gloves, boots, eye 
protection) 
2. Hearing Protection is required while 
operating equipment. 
3. Use trained operators 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Follow excavation safety rules and 
inspection forms found in Appendix G 
6. Call utilities before breaking ground 
7. Review hand signals with laborer 
8. Follow confined space entry procedure. 
9. Air monitor as detailed in Section 5 

1. Modified Level DPPE 
2. Hearing Protection 
3. Review hand signals with operators 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Follow excavation safety procedures 
(see Appendix G) when entering an 
excavation 
6. Follow confined space entry procedure 
7. Air monitor as detailed in Section 5 

REMOVAL OF SOIL AND SLUDGES FROM SEPTIC TANK 

Laborer 1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3. Safety/Physical Hazards 

-Noise 
-Slip/trip/fall hazards 
-Exposure to heavy equipment 
-Exposure to toxic plants, flying insects, and 
reptiles 
-Exposure to excavations 
-Heat or cold stress 
-Confined space entry 

1. Modified Level DPPE 
2 . Hearing protection 
3 . Review hand signals with operators 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Follow excavation safety procedures 
(see Appendix G) 
6. Follow confined space entry procedures 
found in Appendix I 
7. Air monitor as detailed in Section 5 
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Operation/Task Hazards Hazard Control 

SOIL BORING & SAMPLING CONTAMINATED SOIL 

Sampler 1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3 . Safety/Physical Hazards 

-Exposure to heavy equipment 
-Noise 
-Pinch points 
-Heat or cold stress 

1. Modified Level D P P E 
2. Hearing protection 
3 . Review hazard recognition and 
prevention at toolbox safety meeting 
4. Collect sample using excavator bucket 
5. Air monitor as detailed in Section 5 

DECONTAMINATION ACTIVITIES 

Decontamination of. 
Equipment 

1. Contact with contaminated tools and equipment 
2. Safety/Physical Hazards 

-Noise 
-Exposure to Heavy Equipment 
-Heat or cold stress 
-Bums from steam decon equip. 

1. Level CPPE 
2. Hearing protection 
3. Review SOPs/operating instructions for 
decontamination equipment 

4.3 Site-specific Personal Protection 

The site-specific personal protective equipment is to be used in accordance with the protocols in Section 
5.01 of the Corporate Health and Safety Manual. These protocols include the definitions of the EPA levels 
of protection for Level B, Level C and Level D to be used on-site, as well as donning and decontamination 
procedures. The site-specific personal protective equipment is as follows: 

Coveralls: Poly-coated Tyvek® when exposed to dirt/dusts 
Saranex®-coated Tyvek® when exposed to site waters/liquids 

Outer Gloves: Viton Gloves 
(Note: Work gloves dedicated to the exclusion zone may be used over the viton 
gloves) 

Respirator: Level C: Full-face air purifying respirator with organic vapor cartridges and 
high efficiency particulate (HEPA) filters 

Level B: Positive pressure, full-facepiece Self-Contained Breathing Apparatus 
(SCBA) or Positive pressure, supplied-air respirator with escape SCBA 

Hard hats, steel-toed boots, and safety glasses are mandatory on-site. 
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SECTION 5 - AIR MONITORING AND ACTION LEVELS 

Air monitoring is to be performed in accordance with Appendix D (Section 4.03 of the Corporate Health and Safety 
Manual - Airborne Materials Exposure) and Appendix E (Section 4.05 of the Corporate Health and Safety Manual -
Hazardous Waste Operations). Presented below is the site-specific information. 

5.1 Wind Indicator 

Wind direction will be monitored each day of on-site activities by using a portable wind indicator. 

5.2 Air Monitoring Equipment to be used 

Photoionization Detector (PID) with 10.2 eV lamp . 

Combustible gas/oxygen meter 

Direct-Reading Dust Monitor 

5.3 Work Zone Air Monitoring Procedures and Action Levels 

The following describes the methods and parameters to be used on-site for PPE upgrades and work 
cessation. The action levels are based upon total organic vapors detected by a photoionization detector 
(PID) calibrated to isobutylene. PID readings will be adjusted in accordance with manufacturer's 
guidelines to read in ppm of dichloroethylene. 

TABLE 3 - WORK ZONE ACTION LEVELS 

Type 

Volatile Orgamc 
Compounds (VOCs) 
(Using PID) 

Combustible Gases 
(Lower Explosive Limit 
-LEL) 

Frequency 

1. Initially when a new 
task begins and hourly 
thereafter 
2. When obvious 
contamination is 
encountered 
3. Prior to and 
continuously during 
entry into excavations 
over 4 feet 

Prior to and 
continuously during 
entry into.an excavation 
over 4 feet 

Action Level 

25 ppm above 
background in breathing 
zone for 5 minutes 

200 ppm above 
background in breathing 
zone for 5 minutes 

500 ppm above 
background in breathing 
zone for 5 minute 

10 % 

Action 

Increase to Level C 
PPE 

1. Notify SSHC 
2. Increase to Level B 
PPE 
3. Consider engineering 
controls. 

1. Stop work - consult 
SSHC; 
2. use engineering 
controls (e.g. 
ventilation) to decrease 
concentrations 

Stop work - increase 
ventilation to bring 
below 10 % LEL 
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Type 

Oxygen 

Frequency 

Prior to and 
continuously during 
entry into an excavation 
over 4 feet 

Action Level 

19.5 % 

Action 

Stop work - increase 
ventilation to bring 
above 19.5 % oxygen 
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5.4 Community Air.Monitpring Plan 

Real-time monitoring for volatile compounds and particulate levels at the perimeter of the work area will 
be performed. 

TABLE 4 - COMMUNITY ACTION LEVELS 

Type 

VOCs (using PID) 

VOCs (pumps and charcoal 
tubes following NIOSH 1022) 

Particulates 

Frequency 

Initially when a new task 
begins, every fifteen minutes 
for the first hour and every 
two hours thereafter 

Monitoring will be performed 
within 20 feet of the perimeter 
of the nearest residential or 
commercial structure when 5 
ppm above background 
sustained for one minute in 
breathing zone at downwind 
perimeter of work area 

1. Daily for the first week of 
excavation actives in 
contaminated area - one 
upwind and two downwind 

2. When 5 ppm above 
background sustained for one 
minute in breathing zone at 
downwind perimeter of work 
area is detected using PID 

Continuously downwind during 
excavation of contaminated 
materials integrated over 15 
minute periods 

Action Level 

5 ppm above background 
sustained for one minute in 
breathing zone at downwind 
perimeter of work area 

1 ppm above background 
sustained for one minute 

1/2 of PEL after subtracting 
upwind from downwind 

100 ug/irf 

150 ug/rn1 

Action 

1. Stop work until emission 
controls (covering excavated 
areas) are in place and the 
concentrations detected by the 
PID are reduced to below 5 
ppm at the downwind 
perimeter of the work area. 
2. Air monitor as directed 
below. 
3. When work continues 
monitoring at the downwind 
perimeter of the work area 
will be performed at least 
every one-half hour. 

1. Stop work and continue to 
monitor. 
2. Contact Corporate Safety 
Coordinator for appropriate 
action. 
3. Work may continue when 
concentrations detected by the 
PID are reduced to below 1 
ppm. 
4. Monitor with pumps and 
charcoal tubes following 
NIOSH 1022 (see below) 

The SSHC and Project 
Supervisor will re-evaluate 
vapor suppression techniques 

1. Measure the upwind 
background level. 
2. Implement dust suppression 
techniques (e.g. using water 
sprays, covering excavated 
materials and areas) 
3. Notify the SSHC 

1. STOP WORK 
2. Measure upwind 
background level immediately 
3. Implement additional dust 
suppression techniques 
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SECTION 6 - SITE CONTROL 

The elements of site control include site work zones (exclusion zone, contamination reduction zone, and support 
zone), the "buddy" system, site communication, and site security. Protocols for site control can be found in Section 
4.04 of the Corporate Health and Safety Manual (see Appendix E). 

Only approved, trained personnel will be allowed to enter the exclusion zone and contamination reduction zone. 
Personnel must understand this HSP and the potential on-site hazards before being allowed on site. 

6.1 Potential Confined Space Areas , 

The excavations (greater than 4 feet) do pose a potential confined space entry area. When entry occurs 
then the confined space procedures in the Corporate Health & Safety Manual will be followed (section 3.05 
- see Appendix I). Specifically, the following precautions will apply: 

1. Confined Space Entry permit will be filled out by the SSHC. 
2. Air monitoring will be performed continuously for oxygen deficiency and LEL. 
3. Personal protective equipment as outlined previously will be used. 
4. Barriers and signs will be used to protect opening. 
5. Provisions will be made for confined space rescue. 

Specific procedures, such as coordination with Owner, training, entrant responsibilities, attendant 
responsibilities, supervisor/foreman responsibilities, and atmospheric testing can be found in Section 3.05 
of the Corporate Health & Safety Manual (see Appendix I). 

In addition, the safety requirements for excavations will be followed, as outlined in Section 10.06 of the 
Corporate Health and Safety Manual (See Appendix G). 

6.2 Work Area 

A map of the work areas depicting the exclusion and contamination reduction zones will be prepared and 
submitted with the Excavation plan and performance specifications. 
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SECTION 7 - EMERGENCY RESPONSE AND CONTINGENCY PLAN 

Sections 3.01, Medical Services and First Aid, 3.03, Emergency Action, and 4.05, Hazardous Waste Operations, 
of the Corporate Health and Safety Manual provide guidance on emergency response. This section provides the 
site-specific emergency response information. 

7.1 Directions to Hospital - To be posted in all site trailers (See Figure 4). 

Genesee Street West to 1-481 North. 
1-481 to 1-690 West 
1-690 West to Townsend Street 
Left onto Townsend Street 
Turn left onto Genesee Street 
Turn right onto Irving Ave 

The hospital on right. 

l.^-LQfi^tion.pf Nearest Available Telephone 

The telephone will be located in the site field office. 

7.3 Emergency Telephone numbers - To be posted in site office 

Police 911 

Crouse Irving Memorial Hospital 470-7111 

Fire Department 911 

OBG Technical Services, Inc. 437-6400 

7.4 Safe Refuge 

The field office will serve as point of safe refuge. An air horn will be kept in the field office. If the air 
horn is sounded, all on-site personnel must return to the office. 

7.5 Spill Control 

A major spill is not anticipated at the site. Should a spill of any type occur, the personnel present at the 
spill should report it immediately to the SSHC and/or the OBG Tech emergency contacts, who will make 
arrangements for the proper clean-up of the spill and contact the appropriate local emergency groups and 
regulatory agencies. On-site personnel should immediately secure the area to prevent unauthorized entry 
into the spill area. On-site personnel must evaluate the extent of the hazard(s) and if available, utilize 
engineering controls and proper safety equipment to contain the spill until response personnel are on site. 
The emergency response personnel will be contacted immediately by SSHC in the event that the spill can 
not be immediately contained by on-site materials. 
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Health'and Safety Plan Compliance 
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TECHNICALSERVICES 

This is to certify that I have read, fully understand, and agree to comply fully with the attached 
Health and Safety Plan furnished to me by OBG TECHNICAL SERVICES, INC. 
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OBG TECHNICAL SERVICES. INC. 
HEALTH AND SAFETY MANUAL 

2.02 Health and Safety Training 

A. Introduction 

All empioyees must recognize and understand the potential hazards to health and safety associated 
with the tasks mat they perform. The objectives of safety training programs are: 

1. To make employees aware of the potential hazards they may encounter; 

2. To provide empioyees with the knowledge and skill necessary to perform die work with 
minimai risk to employee health and safety; 

3. To make empioyees aware of the purpose and limitations of equipment; and 

~. To provide employees with information to avoid or procedures to follow in the event of 
an emergency. 

B. New Hrrspiovee 

All new employees to OBG Technical Services, Inc. will receive training mat will provide an 
introduction to'the Safety Program, employees rights and responsibilities on safety^ electrical 
safety, minimizing back strain on the job, Hazard Oarmnunicaaon, and substance abuse-nree 
workplace policy. 

C. Job specific 

Field Supervisors/Foreman will be responsible for training new empioyees on site-specific 
information, such as safe work practices and procedures to follow in the event of an emergency. 

D. HazCom 

All OBG Tech employees will receive training on the OSHA Hazardous Communicarion Standard 
("Right-to-Know"). Each employee receives a copy of the written program with their job offer 
letter. However, formal training is conducted to verify that all employees have been made aware 
of the plan, i s requirements, and be informed of their right to receive information about 
hazardous materials. 

Each supervisor is responsible for training employees on new materials introduced on specific 
jobs. 

E. Other Safety Training 

1. "Toolbox" Safety Meetings 

There are a number of OSHA regulations which require training. Many of these are 
specific to jobs and should be documented by "tool box" meetings. These include: 
medical services and emergency action, fire protection, accident prevention, and power-
operated and woodworking hand tools, stairways and ladders, guardrails and handrails, 
welding and cutting, scaffolds, concrete and masonry construction, and demolition. 

Supervisors/Foreman review the applicable topics in weekly "tool box" safety meetings 
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on every project. Names of employees am»™iing the meeting and topics covered are 
forwarded to the Safety Coordinator for recordkeeping purposes. 

2. Quarterly Staff and Safety Meetings 

Staff and safety meetings are held quarterly for all employees. These meetings cover 
staff and personnel issues, as well as selected topics related to safety. 

3. Haz Waste Training 

Employees who are assigned to perform duties on hazardous waste sites will receive the-
OSKA initial 40-hour health and safety training prior to on-site activities at a hazardous 
waste site. Applicable employees will receive* yeariy 3-hour rerresher courses. In 
addition, Foreman, Supervisors, and Project Managers will receive the OSHA S-hour 
health and safer/ supervisors training. 

4. Other Safety Training 

Periodically, employees will be sent to safety training courses relevant to their duties, 
such as confined space entry. 

F. Records, 

The Safety Coordinator will maintain safety training records on each individual. 
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Section 5.01 EPA Leveis of Personal Protective Equipment 

A. Introduciion 

Due to the nature of the business of OBG Tech. employees may be required to work on hazardous 
waste sites. Use of personal protecuve equipment (PPE) is required by OSKA. EPA has defined 
four Levels of Proiecuon: Levels .A. B. C and D. These levels are denned below and may be used 
as a starting point for PPE on sites, but must be tailored to the specific situation. 

B. Levels of Personal Protecrion 

Level A 

Level A proiecuon provides the highest available level of respirator/, skin and eye srotecticn. Tm 
material in the suit, gloves, and boots must be compatible with the substances involved. 

1. Positive pressure, full-racepiece SC3A. or positive pressure suoplied-air respirator with escape 
SC3A. approved by the National Institute for Occupational Safer/ and Health (NIOSK). 

2. Fully-encapsulating, chemical-resistani suit. 

3. Outer chemical-resistant gloves. 

4. Inner chemical-resistant gloves. 

5. Chemical-resistant safety boots. 

6. Two-way communications. 

Options: 

1. Cooling unit 

2. Coveralls. 

3. Long-underwear. 

4. Other PPE as required in Section 5.02 through 5.09 of this Health and Safety 
Manual. 

LevdB 

Level B protection provides the highest level of respiratory protection but less skin protection than 
Level A. Use only when airborne chemicals are not hazardous to the skin or not capable of being 
absorbed through the intact skin. 

OBG TECHNICAL SERVICES. INC 
HEALTH AND SAFETY MANUAL 

L Positive-pressure, fuU-fecepiece SCBA or positive-pressure suppUed-air respirator 
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with escape SC3A (NIOSH approved). 

1 Chemical-resistant suit. 

3. Inner and outer chemical-resistant gloves. 

-l. Chemical-resistant safer/ boots. 

5. Two-way communications. 

Options: 

1. Cooling unit. 

2- Coveralls. 

3. Long-underwear. 

4. Other PPE as required in Section 5.02 through 5.09 of this Health and 
Safety Manual 

LevelC 

Level C protection provides less skin proteoion as Level A and a lower level of respiratory 
protection than Levels A and B. 

L Full-fecepiece, air-purifying, canister-equipped respirator (NIOSH approved). 

2. Chemical-resistant suit. 

3. Inner and outer chemical-resistant gloves. 

4. Chemical-resistant safety boots or chemical-resistant boot covers. 

5. Two-way communications. 

Options: 

L Cooling unit. 

2. Coveralls. 

3. Long underwear. 

4. Other PPE as required in Sections 5.02 through 5.09 of this Health and Safety 
Manual 
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Level D 

Level D protection provides minimal skin protecuon and no respiratory protection. 

1. Coveralls or long pants and long-sleeved shin. 

1 Safety boots. 

C 5 tic ns: 

I. Other ??E as required in Sections 5.02 through 5.09 of this. Health and Safety 
ManuaL 

C PPE dcnnir.g crocsdurss 

1. Inspect the ??£ before donning with the procedures-outlined in Sections 5.02 through 5.09. 
2. Make adjustments to hard hat to 5t user's head, if necessary. 
3. Standing or sitting, step into legs of the suit; evaluate proper placement of feet within the 

suit; then gather suit and pull sleeves over arms and secure suit £OUL 
4. Put on chemical-resistant safety boots over the feet of the suit. Tape the leg cuff over the 

tops of the boots. 
5. Put on air tanks and harness assembly of the SC3A (if applicable). Don the facepiece or 

respirator and adjust it to be secure, but comfortable. Do not connect the breathing hose 
of the SC3A Open valve on the air tank (if applicable). 

6. Perform negative and positive respirator facepiece seal test procedures. 
7. Put on inner gloves, 
8. Put on other PPE (eg hard hat, hearing protectors). 
9. Raise hood over head carefully so that the face seal of the respirator is not disrupted. 
10. Connect the breathing hose while opening the maiq valve (if applicable). 
1L Have assistant observe the wearer for a period of time to evaluate whether the wearer is 

ccmfcracie. stable, and that the PPE is functioning properly. 

D. PPE Decontamination Procedures 

Station 1: Equipment Drop 

Deposit equipment used on-site (tools, sampling devices, clipboards, tic) onto plastic 
drop cloths. During hot weather a cool down station may be set up within this area. 
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Station 2 Outer Garment, Boots, and Gloves Wash and Rinse 

Scrub outer boots, outer gloves and chemical-resistant splash suit with 
decontamination solution or detergent water. Rinse off using large amounts or" 
water. 

Station 3: Outer 3oot and C-iove Removal 

Remove outer boots and gloves. Deposit in appropriate area. 

Station 4: Tank. Canister, or Mask C**ange 

If worker leaves exclusion zone to change air ank. canister, alters, or mask, this 
is the last step in the decontamination procedure. Worker's air tank, canister. 
filters, or mask is exchanged, new outer gloves and boots are denned, joints taped. 
and worker returns to duty. 

Station 5: Soot. Gioves, and Outer Garment Removal 

3oots, chemical-resistant splash suit, inner gloves removed and deposited in separate 
containers lined with plastic 

Station 6: SC3A or Face-piece Removal 

SCBA backpack and/or facepiece is removed. Avoid touching face with finger. 
SC3A deposited on plastic sheets. 

Station 7: Held Wash 

Hands and face are thoroughly washed. Shower if appropriate. 

Upgrading/DowTtgTading'Qf PPE Levels 

Tne PPE used and the overall level of protection should be reevaluated periodically as the amount 
of information on the site increases, and as workers as required to perioim different tasks. 

Reasons to upgrade the level of PPE may include: 

Known or.suspected presence of skin contact hazards. 
Occurance or likely occurance of gas or vapor emission. 
Change in work task that will increase contact or potential contact with hazardous materials. 



Appendix C 



OBG TECHNICAL SERVICES. INC. SECTION: 2.0-
HEALTa AND SAFETY MANUAL Sl~?ERSEDES:5/lS/92 

DATE: 12/31/93 
REVIEW: 12/31:95 

_____ _____ PAGE: 1 of 2 

2.04 Medial Surveillance 

A. Introduction 

OBG Technical Services provides medicai and environmental surveillance of die health of those 
individuals exposed to materials or work conditions which are associated with advene health 
conditions or who panicipate in the Health & Exercise Program. 

B. Medical Examinations 

1. Warehouse Employees 

Tas examination for warehouse employees, for the purposes oi medical examinations, 
includes any employee who works on regular basis at the warehouse, and is not covered 
under another examination (e.g. hazardous waste examination). This is die examination 
for DOT driver certification. Tnis examination is required ever/ two years. This 
examination fulfills the requirement for employee panicmaticn in the Firm's Health & 
Exercise Program. 

Tne examination includes the Medical Questionnaire, a Medical Examination. Sudioiogy 
Test. DOT Driver Certification, and testing for complete bilcd count and chemistry 
profile. 

2. Field Employees 

The examination for field employees, for the purposes of medical examinations, is any 
employes who visits or works* at a job site on a regular basis. Held employees, for the 
purpose of medical examination, includes some Suoervisors, Foreman, and Laborers. 
This examinations is required by OSHA in 29 CFR 1910.120, the Hazardous Waste 
Operations regulations. This examination fulfills the requirement for employee 
participation in the Firm's Health & Exercise Program. 

L includes the OSHA required Medical Questionnaire, Respirator 
a Medical Examination, Audioiogy Test, Pulmonary Function Test, 

The examination 
Suitability Form, 
DOT Driver Certification, and testing "for complete blood count and chemistry profile, 
and phenols (quantitative). 

3. Supervisor/Managerment Employees 

A Supervisor/Management employee is any employee who periodically visits a job site 
(less than 30 aavs a year). Supervisors/Management employees, for the purpose of 
medical examinations, includes Officers, Project Managers,'and all levels of Supervisor 
not covered elsewhere (Le. hazardous waste examination). This examination is required 
at a frequency based on the individuals age. This examination fulfills the requirement 
for employee participation in the Firm's Health & Exercise Program. 

The examination includes the Medical Questionaire, a Medical Examination, Audioiogy 
Test, and testing for complete blood count, and chemistry profile. 

4. Office Personnel . 
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Office personnel, for the purposes of medical examinations, include administrative and 
office personnel. This examination fulfills the requirement for employee participation 
in the Firm's Health & Exercise Program. 

The examination includes a Medical Examination, and testing for complete blood count 
and chemistry profile. 

5. Drug-Screen 

Tne drug screen is mandatory for all newly hire, "regular status" employees. Temporary 
status employees may also require a drug "screen, based ucon a variery of racxrs. Please 
refer to OBG Technical Services' "Substance Abuse-Free Workplace* policy for more 
information. 

C. Frequency 

1. Baseline examinations 

Individuals who are assigned temporarily or permanently to field work will receive a 
baseline examination prior to job assignment.' 

2. Periodic Examinations 

Individuals who are assigned temporarily or permanently to field work will receive 
periodic examinations yearly. 

3. Termination Examinations 

Field employees permanently leaving the company will receive an exit examination. 

4. Possible Exposure Examinations 

As soon as possible upon notification by an employee that the employee has developed 
signs or symptoms indicating possible overexposure to hazardous substances or health 
hazards, or that employes has been injured or exposed above the permissible exposure 
limits in an emergency situation, that employee will be required to receive medical 
attention. 

D. Examination Results 

OBG Tech must receive a letter from the attending physician stating the parameters of the 
examination and whether or not the individual is able to work with or without restriction. This 
letter will be filed by the Office Administrator and a copy is distributed to the employee. 
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Section 4.05 Airborne Materials Exposure 

A. Introduction 

OSHA. In 29 CFR 1910.1C00, specifies disc an employee's exposure to substances listed in Table 
Z-l-A. Z-2. or Z-3 shall be limited in accordance with the requirements of the section. OSHA. 
in 29 C7R 1926.55. specifies that an employee's exposure to those specified in the .American 
Conferer.ee oi Governmental Industrial Hygiekists (ACGIH) Threshold Limit Values (TLVs) for 
Airborne Contaminants for 1970 shall be avoided. Where the requirements of the two standards 
overlap, the most stringent of the two will be enforced. 

B. Administrative and Engineering Controls 

To achieve compliance with airborne materials exposure, administrative or engineering controls 
must nrst be implemented to achieve compliance." 

C. Ressi—tcr Use 

When effective engineering or administrative controls are not feasible to connrol airborne 
exposures, or while they are being instituted, appropriate respirators will be used. Training, 
selection, issuance, and standard operating procedures* are outlined in Section 5.06 of this Health 
and Safety Manual. 

D. Action Specific Hazards 

As specified in 29 CFR 1910 Subpart Z, action specific hazards, i.e. lead, asbestos, and 
formaldehyde, have certain requirements. Such material will be monimred as directed under 
specific regulatory requirements. 

E . Monitoring 

1. Monitoring for IDLE and other dangerous conditions 

During confined space entry and other situations where the quality of the air is unknown, 
air monitoring will be conducted for combustible or oxygen deficient atmospheres, as 
well as for volatile organics. Calibration and maintenance procedures for afreet-reading 
equipment are included as Appendix A. 

2. General On-site Monitoring 

Site conditions may change, during site activities. Air mnmtnring wul be conducted 
when: 

a. Work begins on a different portion of the site. 
b. A different type of operation is initiated. 
c. Employees are working in obvious contamination. 

J . Personal Monitoring 

http://Conferer.ee
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Personal momtoring will be performed on high-risk workers who are closest to the source 
of comaminant generation. This approach is based upon the rationale that the probability 
of significant exposure varies directly with distance from the source. If workers who-
are closest to the source are not significantly exposed, then all other workers are, 
presumably, also not significantly exposed and probably do not need to be monitored. 

However, any employee may request penonal monitoring be performed if a potential risk 
exists. 

Personal air monitoring methodology will be determined by the Safety Coordinator using 
the appropriate National Institute for Occupational Safety and Health (NIOSH) or other 
appropriate memods. 

F. Notification 

Employees will be aotined of the results of the monitoring performed in accordance with the 
procedures specified in Section 2.05. 
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Ciiibrarion and Maintenance Procedure 

A. Loan o f Houictsest 

1. Sign-out Procedures 

The health and safety monitoring equipment caa be obtained from the Warehouse Suoervisor or the Safety 
Coordinator. The information that will be required prior to a piece of equipment leaving the waraouse 
equipmeat room will be: 

- Seriai Number of equipment 
- Name of Person respoasibie for equipmeat 
- Job Number and Location 
- Expected Return Date 

2. Equipment 3.etara 

Never 'ise carrying cases 2s shipping cases. 

Should a piece of equipmeat be damaged or in need of maiateaaace, it should be tagged with approcriate 
instructions. 

Upon return. tie piece of equipment will be checked :o see if it is in die same condition is it left in- If 
it is broken, an assessment will be made to determine whether it 'was broken by mishandling or by normal 
wear and tear. It will also be determined whether the repair caa be performed in-iouse or must be seat 
to the manufacrjrer. If the equipment was determined to be broken due to mishandling and the equipment 
must be sent to the manufacnirer, the Project Maaager in charge will be contacad to determine if the 
project can absorb the cost of the repair. 

B. Photoionizaticg Detectors fPIDsl 

1. Calibration Procedures 

This is to be performed, at a minimum, on a daily basis or whenever the cecscxr is used. 

a. Turn oa pfaotoioaizadoa detector (PID) and allow to warm up. 

b. Zero instrument in "clean' air. (Note: ' dean ' air refers to upwind of a waste site). 

c. Connect Span Gas cylinder to PID with a piece of clean tobing. 

d. Open the valve on the cylinder una! a steady reading is obtained. 

e. .Adjust the SPAN control, if necessary, anal reading is the same as the Span Gas 
concentration. 

f. Gcse the valve oa the Span Gas cylinder. Disconnect the cylinder from the PID. 

g. Sample again in "clean" air. Adjust the zero, if necessary. 

2. Maintenance Procedures 

Keeping the PID in top operating shape means charging the battery, cleaning the Tamp window, 
and replacing filters. The exterior of the PID can be wiped clean with i d""p cloth and mild 
detergent, if necessary. 

B. Combustible Gas and OTvgea Meters fCGT/O. Meters) 

1. Calibration Procedures 
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reslacmz worn pars. 
ecessarv. 

a. Combustible Gas Meier 

i. Tun on the instrument and allow to warm uo. 
ii. Zero % LEL meter in "dean" air. 
iii. Connect calToration gas with clean piece of tubing to meter. 
iv. Open the valve on the cylinder until a steady reading is obtained. 
v. Adjust the combustible gas calibration control. if necessary, unci reading is die 

sues is the calibration gas concentration. 
vi. Cose the vaive on :he calibration gas cylinder. Disconnect the cylinder from 

vii. Sacnie again in ":leau" air. .Adjust the zero, if necessary. 

b. Oxygen Meter 

1. Turn on the instrument in "ciean' air and ailow to warm 'ip. 
ii. If the % oxygen stabilizes at a value other than 20.35, adjust the oxygen 

laubration control until the wading is 20.3fa. 

2. Mainsnance Procedures 

Seeping the meter in top operating shape reans charging tfas batter;/' and replacing wc 
Tne exterior of i e meter can be 'wiped clean with a damp cicth and mild uiiergeat, if-m 

C Ftame Ionization Detectzr F̂TD> 

1. Calibration Procedures 

This is to be performed on a daily basis or, at a nttminwp, whenever the instrument is used. 

a. Place instrument in normal operation with CALIBRATE Switch set to X10). Allow 20 
fninnt-̂ g for warm uo and sobilization. 

b. Introduce a methane sample of biown concetration (between 90 and 100 ppm) and adjust 
the GAS SELECT dial so the meter reading corresponds to the jcoown sample. 

Periodically (once a month), the FID should be -calibrated over the full range using the trimpots. 
Please refer to the Operations and Maintenance Manual for further instmesons. 

2. Maintenance Prccedures 

a. The battery pack can be recharged overnight; however care should be taken to completely 
discharge tha batery prior to recharging. 

b. A sunoly of analytical grade hydrogen is needed to recharge the 75 cc hydrogen tank in 
the OVA. 

3. Shipping 

Compressed hydrogen cannot be shipped by air. A supply of completed hydrogen must be 
available locally. 

D . Air Sampling ?nnros 

1. CalToration Procedures 

Calibrate personal air sampling pumps before and after each day of use using a primary calibrator. 
If it is not feasible to use a primary calibrator, a precisian rotameter may be used. 

a. Allow the pump to run 5 ir'"tlf^* prior to calibration. 
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Calibration and Maintenance Procedures 

b. Check the battery charge. 

c Connect the collection device in the same manner in which the sample will be collected. 
Please note that the sampling media used far calibration is not to' be used for sample 
collection. 

d. We: i s inside of the glass tube with soap solution. 

e. Tun on the pump and adjust die rump rotameter to the appropriate :lcw rata setnng. 

f. D raw r^o or three bubbles up the ^iass nice. 

g. If the rlownte is aot within the range of accuracy, adjust the ficwrati and draw xcrc 
bubbles up the glass Hue. 

h. Record i e average of three runs en the sample dan sheet. 

i. Repeat the procedures for ail pumps to be used. The same sampling xscia may be used 

for ail calibrations. 

Maintenance 

a. Banery 
The NiCad battery pack should be completely discharged from time to cme to Tr^fr-rw 
the potential for 'memory enect" which occurs frequently with rechargeable batteries. 
'Memory effect" would prevent a pump from running a full eight-hour period ia some 
cases. The "Full Cycle' mode on the hatery charger will fully discharge the battery pack, 
then recharge it and switch to a trickle automatically. A status l*n>n en the battery 
charger shows the stams of the attached battery pact. 

b . Pump Inlet Filter 

A Slter/trap inside the clear plastic intake port housing prevents particulates and liquids 
from being drawn into the pump mechanism. Replace the niter as needed. 

E. Dust Monitor 

1. Zero 

a. Inlet should be in clear position. 
b. Selector switch should be in 0-2 position, and the letter *m' should appear to the right 

of the display reading, indicating that the instrument is set to read concentration 
measurements. 

c Place time constant switch in 2-seccnd position. 
d. Allow 1-minute warm-up period, 
e. If required, slowly adjust the ZERO control (while lifting its protective spring loaded cap) 

until an average reading of 0.000 m is obtained. 

Calibration 

a. Keep inlet in clear position. 
b. Unlock hinged flow chamber and place it in the horizontal position. 
c Push reference scaterer knob (REF SCAT) inwards until a positive stop is reached. It 

is important to ensure the plunger has been fully inserted to the limit of its travel. 
Insertion of the reference scatter wul automatically shut off the pomp. 

d. The letter "K" should be flashing at the upper right side of the digital display indicating 
that the reference scatterer has been inserted in the sensing beam. 
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dJibrcriun :ma Maintenance Procedures 

e. ?!ace i s time constant in the 2-second position. 
t Move range seiecior switch to its 0-20 position and allow about 30 seconds for the 

reading to roily stnbiiizs. The display should read approximately the calibration number 
indicated on the 3AM-I calibrarion serial number label within the Sow chamber. 

g. If the indicated readings differ substantially (i.e. by more than 5%) from the fectory-
labeiled value, unlock: the CAL control and adjust until the desired reading obtained. 
Reiock CAL control. 

h. ?uil reference scacersr !cob cocpieteiy out of sensing region unci the "2" indicator on 
the display ceased to :1asa. 

i. Cose rlcw chamber cov-r by tightening two thumb-screws at its coper corner. 

F. Drager Prig? 

1. Puce Leak Test 

a. Insert uncpeaea tuce ^ » socxet. 
b . Suueeze pump cocpieteiy and release. 
c ?*imp is adequately leak-proof if tie end of stroke indicator has act appeared, after 15 

minutes. 
d. Remove mbe from sockjt. 
e. Press burton to reset counter to zero; button is recessed to prevent accidental resecting. 

To clean or replace the i.Tiaus: valve 

a. Lift lower pump piste up with i coin or screwdriver. 
b . Pull vaive disc from its waring. 
c Wipe valve seating with a damp cloth. 
d. Moisten the stem on a new valve disc and push d Snnly into the center hole of the valve 

seat. 
e. deck correct seating by pulling on valve disc lightly. 
f. Put back lower pump plate and press it into place. 
g. Perform leak test discribed above. 

Replacing the socket and the membrane 

a. Press spring hook down with a suitable tool (e.g. screwdriver). 
b . Take out cover plate. 
c. Press spring flanges together and remove socket. . 
d. Insert new socket. 
e. ITsing a new Bnd-of-Stroke Indicator Membrane, place parts into the housing. 
L Insert spring hook of cover plate and push on Snnly. 
g. Perform leak test described above. 





OBG TECHNICAL SERVICES. INC. SECTION: A.05 
HEALTH AND SAFETY MANUAL SUPERSEDES: 6/3/93 

DATE: 12/31;93 
REVIEW: 12/31/95 

^ _ ^ _ _ _ ^ _ PAGE: 1 of 11 

Section 4.05 Hazardous Waste Operations 

A. Introduction 

Due to the nature of the business conducted by OBG Tech, employees may be working on 
hazardous waste sites. • O S E A has requirements for such things as air monitoring, health and 
safety plans, site control, and emergency response. This section is to define OBG Tech's 
Standard Operating Procedures (SCPs; :cr hazardous waste sites and to oudine the elements for 
inclusion in the Site-specific Keaith ace Safer.' Plan. 

B. Other Perrinenr Sections of OBG 7*c?.'< Health ind Safer/ Manual 

Section 

1.01 
2.01 
2.02 
2.03 
2.04 
2.05 
2.09 
3.01 
3.02 
3.03 
3.04 
4.01 
4.02 
4.03 
5 
6 
S 

T^-ri: 

Safer/ Poiicv 
Health and Safer: Records 
Keaith and Safer.' Training 
Iniury/Ehess ma Accident Report Process 
Medical Surveillance 
Exposure Mcnitcring 
General Safety Rules 
Medical Services and First Aid 
Sanitation *— 
Emergency Action 
Confined Space Entry 
Occupational Noise Exposure 
Radiation Exposure 
Airborne Materials Exposure 
Personal Protective and Life Saving Equipment 
Fire Protection and Prevention 
Materials, Handling, Storage, Use, and Disposal 

C. • Hazardous Waste Standard Operating Procedures 

1. Contractors and Sub-contractors 

AH contractors and sub-contractors retained by OBG Tech for work in hazardous waste 
will be informed of emergency response procedures and any potential fire, explosion, 
health, safety, or other hazards of the hazardous waste operation mat have been identified 
by OBG Tecn. 

2. Program Availability 

The written safety and health program will be made available to: any contractor or sub
contractor; OBG Tech employees; OSHA personnel; and to personnel of other Federal, 
State, or local agencies. 

3. Project Personnel 

Certain individuals have specifically designated responsibilities on hazardous waste sites. 
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Protect Manager - The Project Manager is responsible for the over-ail management of 
me project. The Project Manager manages administrative requirements. 

Protect 5uoer"Hsnr - The Project Supervisor is responsible for coordinating between 
oftice ma tieid personnel. Tae Project Supervisor is responsible for me day-to-day 
activities oi the project. The Project Supervisor wiil oversee' tieid and related activities. 

5Tie Safer? and Health Coordinator - Tae Site Safety and Health Coordinator (SSHQ 
will establish operating standards and coordinate overall project safety and health 
activities :cr me site. Tae SSHC wiil review project plans" ana revisions :o plans to 
determine mat safer/ and health procedures are maintained throughout the project, ine 
specific responsibilities of the SSHC are outlined in Part 16. below. 

4. Pre-entry 3riermg 

Pre-entry briefings wiil be held prior to initiating any site activity and at other times as 
necessary :o inform employees of me site-specific health and safer/ plan. In situations 
covered' by CBG Tech's Eaz Com Program or the 40-hour Hazardous* Waste Operations 

' Health and SatKv Training, training required by that program need not be duplicated. 

5. Effectiveness of site-specific health and safety plan 

Inspections wiil be made by the Site Health and Safety Coordinator or the Project 
Supervisor to determine the effectiveness of the site safety and health plan. 

6. Personal Protective Equipment 

Personal protective equipment (PPE) will be provided in accordance with Section 5 of 
this Health and Safety Manual. PPE will be selected and used which will provide 
protection against known or suspected hazardous substances and health hazards. 

7. Initial Site Entry Monitoring 

When information on the site shows that the potential for ionizing radiation, for IDLH 
conditions, or when site information is not sufficient to reasonably eliminate the following 
conditions: 

a. Monitoring with direct-reading instruments for hazardous levels of ionizing 
radiation (See Section 4.02). 

b. Monitoring the air with direct-rending instruments for IDLH conditions (See 
Section 4.03). 

c. Visually observing for signs of acaial of potential IDLH or other dangerous 
conditions. 

8. On-going Air Monitoring Program 

An on-going monitoring program will be established for every site where mere is a 
potential for employee exposure to hazardous concentrations of hazardous substances. 
This on-going monitoring is to evaluate proper selection engineering controls, work 
practices, and PPE, so that employees are aot exDOsed above OSHA PELs and published 
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exposure levels. Specifically the on-going monitoring will be conduced: 

when work begins on a different pan of die site; 
when contaminants other than those previously identified are being handled; 
when a different type of operation is initiated; 
when employees are handling leaking drams or containers or working in areas 
with obvious liquid contamination (e.g. spill or lagoon) 

Personal monitoring will be performed on those employees likely to have the highest 
exposures to airborne materials in accordance with Section 4.03 of mis Keaith and Safety 
Manual. 

9. Site Control 

The elements of the site control program will include a site map: site work zones; site 
communications, including aier_g means tor emergencies; and idenuncaticn of. nearest 
medicai assistance. OSEA also requires the use of the "buddy'' system, which is denned 
below and standard operating procedures, which are encompassed into mis Heaith and 
Safer/ Manual. These need not be repeated in the site-specific health and safety plan 
when this Health and Safer/ Manual is on-site. 

a. Site Work Zones 

'ExclusionZone: The exclusion zone or the Hot Zone is the area where 
contamination does or could occur. The exclusion zone boundary 
should be dearly marked by lines, placards, hazard tape and/or 
signs or enclosed by physical barriers, such as chains, fences, 
or ropes. Access control points should be established at the 
periphery of the exclusion zone to regulate the flow of personal 
and equipment into an out of the zone and to help verify that 
proper procedures for entering and exiling are followed. 

The required level of PPE in the exclusion zone can vary according to job assignment. 
This will allow a flexible, effecdve, and less costly operation, while still maintaining a 
high degree of safety. 

- Ccnrcminarion Reduction Zone: The contamination reduction zone or the 
decontamination zone is the trans icon area 
between the contaminated area and me clean area. 
At least two lines of decontamination stations 
should be set. up within the contamination 
reduction zone: one for personnel and one for 
heavy equipment. Personnel entering the 
contamination reducrion zone should be required 
to wear PPE prescribed for working in the 
contamination reduction zone. To reenter the 
support zone, workers must remove any PPE. 
Personnel stationed in the contamination reduction 
zone includes the Site Health and Safety 
Coordinator, the Project Supervisor, personnel 
assisting in decontamination procedures, and 
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emergency response personnel. 

The contamination reduction zone should be designed to facilitate: decontamination, 
emergency response, equipment resuoolv, sample packaging, and temoorarv woric rest 
area. 

- Suppon lane'. Tne support zcne is the location of the administrative and other 
support ninccons needed to keen the operations in the exclusion 
and contamination reduction zone running smootalv. Anv 
function that need not or cannot be performed in a hazardous 
atmosphere is performed here. Personnel may wear normai 
work clothes within this zone. .Any potentially contaminated 
clothing, equipment and samples mustremain in me contamination 
reduction zone until decontaminated. .All emergency teieohone 
numbers, change for the telephone (if necessary), evacuation route 
maps, and vehicle keys should be kept in me suppon zone. 

b. "3uddy" System 

Most activities in 3 contaminated or otherwise hazardous areas should be conducted with 
a buddy who is able to: 

Provide his or her partner with assistance. 
Observe his or her partner for signs of chemical or heat exposure. 
Periodically check me integrity of his or her partner's protective clothing. 
Notify the Project Supervisor or the Site Health and Safety Coordinator if 
emergency help is needed. 

c. Site Communication 

Internal communication among personnel on site and external communication between 
. on site and off-site personnel should be established. 

Verbal communication at a site can be impeded by on-site background noise and the use 
of personal protective equipment. In the absence of site-specific communication signals, 
the following will be used for emergencies: 

Hand clutching throat: Out of air/can't breathe 

Thumbs up: OK/Tm alright/I understand 

Thumbs down: No, negative 

Grip partner's wrist or both hands around partner's waist: Leave area immediately 

Hands on top of head: Need assistance 

10. Site Security 

Site security is necessary to prevent the exposure of unauthorized, unprotected people 
to the site, to avoid the increased hazards of vandals, to prevent theft, and to avoid 

OBG TECHNICAL SERVICES, INC. 
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interference with safe working procedures. 

A physical barrier will be constructed to help prevent exposure of unauthorized and 
unprotected people to site hazards. 

The Site-specific health and safer/ plan will include any other provisions rbr maintaining 
security at -he Sits. 

11. Engineering Controls, work practices, and personal protective equipment rbr employee 
protection 

Engineering ;ontrois and work practices must be rlrst instituted to reducs and maintain 
employee exposure 10 or beiow [he OSHA PELs, except to me extent that such controls 
and work practices are not feasible. 

Engineering controls which may be feasible include the use of remctsiy operated material 
handling equipment. Work practices which may be feasible include wetting down dusty 
operations and locating employees upwind of possible hazards. 

Whenever engineering controls and work practices are not feasible, PPE will be used in 
accordance with Section 5 of this Health and Safety Manual to reduce employes exposure 
to or below the OSHA PELs. 

Engineering controls, work practices, and personal protective equipment will be used to 
reduce and maintain employee exposure to or below published* exposure levels not 
regulated by OSHA. PPE will be used in accordance with Section 5 of this Health and 
Safety Manual to reduce employee exposure to or beiow the published exposure levels. 

Guidance for PPE selection can be obtained from 29 CFR 1910.120 Appendix B or the 
NIOSH/OSHA/USCG/EPA document "Occupational Safety and Health Guidance Manual 
tor Hazardous Waste Site Activities." The guidance document is usually handed out in 
the OSHA 40-hour course. However, should an employee desire a copy of 29 CFR 
1910.120 Appendix B or the guidance document, the safety coordinator can provide one. 

12. Levels of Protection 

OBG Tech often employs the use of PPE based upon the EPA Levels of Protection. 
They are listed in Section 5 as a starting point, however site-specific PPE may be 
required. Site-specific PPE will be addressed in the site-specific health and safety plan. 
The type of equipment used and the overall level of protection should be re-evaluated 
periodically as the amount of information about the site increases and as workers as 
required to perform different tasks. 

13. PPE Decontamination Procedures 

General PPE decontamination procedures are outlined in Section 5.01. Site-specific 
decontamination procedures, if any, will be included in the Site-specific Health and 
Safety Plan. 

OBG TECHNICAL SERVICES. INC 
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Ike oarure of hazardous waste work makes emergencies a continuous potential, no matter 
how infrequently they occur. The communications network, as outlined in Section +.05, 
part 9.C, must be conveyed to all workers so that emergency information may quickly 
distributed. Equipment will be necessary for emergency situations. At a mimmtm each 
site will be equipped with, a tire extinguisher, eye wash bottle, and first aid kic Cther 
equipment, which should be considered on a project by project basis, are emergency 
showers, safer/ harnesses, and spill -containment equipment. 

Follow-up procedures, as follows, must be implemented before activities resume on-
site: 

Appropriate governmental agencies must be notified as required. 
Restock, replace, and/or clean ail equipment and supplies." 
The Site Health and Safety Coordinator, -he Project Supervisor, and *J:e employee 
affected should rill out an accident report, as outlined in Section 2.03. 

15. Hazards of hazardous waste sites 

Chemical 

Most sites contain a variety of chemicals that may be in a gaseous, liquid, or solid form. These 
substances can be hazardous through inhalation, skin absorption, ingestion, or througn injection 
(a puncmre wound). 

Acute chemical exposures usually occur during or shortly after exposure to a high concentration 
of a chemical. Chronic usually refers to exposures to low concentrations of a chemical over a 
long period of time. Both of these are dependant on the chemical and may be temporary or 
reversible or may be permanent. Some chemicals may exhibit warning signs, while other 
chemicals are odorless, colorless, and tasteless. 

Inhalation is the primary route of exposure at a hazardous waste site. Therefore die selection 
and use of the proper respiratory protection is extremely important where there is a potential for 
inhalation of hazardous materials. Direct skin and eyes contact is also a potential route of 
exposure, therefore proper selection and use of PPE "is extremely important. Ingestion and 
injection are the least significant routes of exposure at a hazardous waste site. However, 
personal habits such as eating, drinking, or smoking, and safety hazards such as puncture 
wounds can be potential routes, therefore following SOPs and use of PPE can reduce the hazards 
from both of these routes of exposure. 

Further information is presented in OBG-Tech's Haz Com and OSHA 40-hour hazardous waste 
operations health and safety training. 

Explosion and Fire 

. Due to the nature of activities at hazardous waste sites, mere is-a potential for explosions and 
fires. To minimize the hazards from fire and explosion: monitor for explosive and flammable 
atmospheres following the procedures in Section 4.03; keep all potential ignition sources away 
from an explosive or flammable environment; use non-sparking, explosion-proof equipment; and 
follow safe work practices. 
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Oxygen Deficiency 

Oxygen deficiency may result from the displacement of oxygen by another gas, or the 
consumption of oxygsn by another chemical reaction. Confined spaces "and low-lying areas are 
particularly vulnerable ar.d should always be monitored prior to entry following me procedures 
in Section"3.04.. 

Ionizing Radiation 

Monitoring for ionization radiation is required to be performed when there is not sufficient 
information to eliminate the possibility of it being present on-site (e.g. uncontrolled hazardous 
waste sites, where little or no information is available on past history). The procedure in Section 
4.02 wiil be followed for monitoring. 

Biological Hazards 

Wastes from hospitals and research mciiities may contain biological materials mat may cause 
infections to site personnel. Other biological hazards mat may be present at hazardous waste 
sites include poisonous plants, insect, and animals. PPE can reduce*the potential for exposure. 
The Safety Coordinator can assist in determining the correct PPE for the hazard present. 

Safety Hazards 

Hazardous waste sites contain numerous potential safety hazards such as: holes, ditches, drams, 
boards, nails, brofcea glass, slippery surfaces, steep grades, and uneven terrains. Tae work itself 
may be a potential safety hazard. Site personnel should constantly look out for potential safety 
hazards and should immediately inform the Project Supervisor or the Site Health and Safety 
Coordinator of any new hazards. 

Electrical Hazards 

As in all construction work, overhead power lines, electrical wires and cables, site electrical 
equipment, and lightning also pose a potential hazard to site workers. Section 10.02 provides 
guidance on safe eiecmcai practices. 

Heat Stress 

Heat stress is potentially a major hazard for workers wearing protective clothing. Due to the 
impervious nature of the PPE to keep chemicals away from the skin, body heat and moisture are 
trapped within the PPE. Careful Graining and frequent monitoring of personal who wear 
protective clothing, scheduling of work and rest periods, and the frequent replacement of fluids 
can protect against this hazard. 

Heat stress can be minimized by taking the following steps: 

Adjusting work schedules 
. Provided air conditioned or shaded rest areas 
A total of 1 to 1.6 gallons of fluid intake recommended, but more may be necessary to 
maintain body weight 
Acclimatize workers to site work conditions 
Provide cooling devices to aid natural body heat exchange during prolonged work or 
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severe hear exposure 
Review recognition and treatment of heat stress with workers 

For workers wearing semi-permeable or impermeable PPE and when the temperamrs in the work 
area is above TOT, measure: 

Kean Rats: count me radial pulse during a 30-second period as eariy as possible in the 
rest period. 

If hear: rate exceeds 110 beats per minute at the beginning of me rest period, shorten 
the work cycle by one-third and keep the rest period me same. 

If me bean rats exceeds 110 beats per minute at me next rest period, shonen the 
following work cycle by one-mird. 

Oral Temperature: use a clinical thermometer or similar device to measure me oral 
temperature a: me end of me work period (before intake of fluids). 

If me oral temperature exceeds 99.67, shorten the next work cycle by one-mird without 
changing me rest period. 

If me oral temperature stiil exceeds 99.67 at the beginning of the next rest cycle, shorten 
the following work cycle by one-third. 

Body Water Loss, if possible: measure weight on a scale accurate to +/- 0.25 lb at the 
beginning and end of each work day to see if enough fluids are being taken in to prevent 
dehydration. Weights should taken while the employee is wearing similar clothing each 
day. The body water loss should not exceed 1.5 percent total body weight loss in a work 
day. 

The frequency of physiological monitoring depends on the air temperature adjusted for solar 
radiation and the level of physical work. The suggested frequency of physiological monitoring 
for fit and acclimatized workers. 

Adrasted Temo. Normal Work Ensemble Impermeable Ensemble 

45 minutes 

6 0 TTHimfa 

90 minutes 

120 TTrinnrsS 

150 minutes 

90°F and above 

87JTto90T 

82-5Tto 87.5T 

TTJTto 82.5T 

72JT to T7.57 

Cold Exposure 

Cold stress and unpaired ability to work are dangers at low temperatures and when the wind-

15 minutes 

30 minutes 

60 minutes 

90 mirmtes 

120 minutes 
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Noise 

chill actor is low. To guard against cold stress: wear aDorooriate clothing; have warm clothing 
and warm shelter readily available; and carefully monitor workers' physical conditions. 

Work around large equipment oner, creates excess noise. The procedures se: forth in Section 
. 4.01 for occupational .icise exposure and Section 5.04 :"cr hearing protection should be followed. 

16. Responsibilities of Site Health and Safer/ Coordinator 

The Site Keaith and Safer/ Coordinator advises the Project Manager and the Project 
Supervisor on the matters of health and safer/ on the site. Specifically the 
responsibilities -oi the Site Health and Safety Coordinator include: 

a. Aiding the selection of protective clothing and ecuipment. 
b. Periodically inspecting protective clothing and equipment. 
c. Maintaining proper storage of protective clothing* and equipment. 
d. Monitors the workers for signs of heat stress, cold stress, "and fatigue. 
e. Monitors on-site hazards and conditions. 
f. Concuss periodic surveillance to evaluate effectiveness of S'te-specinc Health 

and Safety Plan. 
g. Has knowledge of emergency procedures, evacuation routes, and the telephone 

numbers of the ambulance, local hospital, poison control center, fire deoartment, 
and police department. 

h. Posts the directions to the hospital and the telephone numbers of the ambulance, 
local hospital, poison control center, fire department, and police department. 

.. t i. Notifies, when necessary, local public emergency officials. 
j . Coordinates emergency medical care. 

17. Safe Work Practices 

a. No' eating, smoking, earing, drinking, or aoplication of cosmetics in the 
Contamination Reduction Zone or the Exclusion Zone. 

b. No matches or lighten in the Contamination Reduction Zone or the Exclusion 
Zone. 

c. Enter and exit following procedures in the Site-scecinc Health and Safety Plan. 
d. Wear the PPE specified in the site-snecinc Seaith and Safery Plan in the 

Exclusion Zone. 
e. Use the "buddy" system. 
f. Report any unusual conditions to the Project Supervisor or the Site Health and 

Safery Coordinator immediately. 

D. Requirements far Site-Specific Health and Safety Plan* 

As a company policy, site-specific health and safety plans are required on projects. Tne 
following site-specific information must be included in the health and safery plan, as well as this 
manual attached as an appendix. Tat Safety Coordinator will prepare and/or review each site-
specific health and safety plan. 

1. Organizational structure of site program 
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The following information, at a rninimum, will be included in the site-specinc health and 
safety plan: 

Project Manager's name and telephone number 
Project Supervisor's name and telephone number 
Site Safer/ and Keaith Coordinator's name and telephone number 
Ctfaer personnel needed for emergency response ' 

This organizational strucnire will be reviewed and updated as necessary to reflect the 
current status of me hazardous waste sits operations.* 

2. Wcrkplan Summary 

A summary oi me work? Ian, including location and approximate size of the site, will 
be induced in me site-specific health and safety plan addressing the anticipated activities. 

3. Safety and Health Hazard Analysis 

A safer/ and health hazard analysis will be prepared tor the site-specific health and safety 
plan, including pathways for hazardous substance dispersion. Tne safety and health 
hazard analysis will include hazardous substances and health hazards'involved or 
expected at the site, and their chemical and physical properties. 

Information to consider to include in the site-specific health and safety plan: 

Exposures exceeding the permissible exposure limits and published exposure 
levels 
IDLE situations 
Potential skin absorption and irritation sources 
Potential eye irritation sources 
Explosion sensitivity and flammabflity ranges 
Oxygen deficiency " 

4. Site-specific Training Assignments 

Initial 40-hour worker, Supervisor, and Refresher training are addressed in Section 2.02, 
Health and Safety Training. Hazard Communication training is also addressed in this 
section. Training specific to the site will be addressed in the site-specific health and 
safety plan. 

5. Personal Protective Equipment 

Personal protective equipment to be used by employees for each of the site tasks and 
operations being conducted will be addressed in the site-specific health and safety plan. 
The following information will be included in the site-specific plan: PPE selection based 
upon site hazards; work mission duration; site-specific information on PPE 
decontamination and disposal; 

OBG TECHNICAL SERVICES. INC. 
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6. Frequency and types of air monitoring 

Frequency and types of air monitoring, personnel monitoring, and environmental 
sampiing lechniques and instrumentation to be used will be addressed in the site-specific 
health and safety plan, Methods of maintenance and calibration of monitoring equipment 
can be round in Secrion 4.03. 

7. Site Control Program 

The site-specific site control program will include a site map and the identification of the 
nearest medical assistance. 

8. Site Security 

Site-specif.;: information for maintaining security will be included in the site-soeciflc 
health and safer/ plan. 

9. Emergency Response Plan 

Site-specific information such as safe distances and piacss of refuge, evacuation routes 
and procedures, and procedures for reporting incidents to local, state, and federal 
agencies not covered in OBG Tech's SOPs will be covered in the site-specific health 
and safety plan. Tne nearest telephone for emergency comnaunicarion will" be identified 
in the site-specific emergency response plan. 

10. Spill Containment Program 

A spill containment program unique to the site will be developed for the site-specific 
health and safety plan, if applicable. 

11. Site-specific information other man in SOPs 

a. Medical surveillance requirements unique to the site, other than what is covered 
in OBG Tech's SOP in Section 2.04. 

b. Emoiovee training assignments unique to the site other than what is covered in 
OBG Tech's SOP in Section 2.02. 

c. Decontamination procedures which are unique to the site other than what is 
covered in OBG Tech's SOP in Section 4.04 (E). 

d. Safe work practices unique to the site, other than what is covered in OBG Tech's 
SOP in this section. 
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Releases cc ;c:cc :;actrve. or 3ammab!e liquids and gases is accesses invcivm* hi'hiv -ana-dcus 
chemicals have ;e=a repcr.ee for many years. In an effcr. to control i c e -eieases *C^-lA -< 
published a_ regulation. IS CER 15iail9. Process Safety Management of Hi2hiv Hazarded 
C^e^ica*. :- • - - regulation 3 a section on centre: emoicver (such as CBC Ton) racc^ibiliMS 
mis section aas :een developed in compliance with ^ie regulation. 

B. Requirements 

1- Each employee is -provided health and safer; trainina, as outlined in Sec-cn "> '*" of 'his 
zenith md Safer; Manual Specific training recuired at a jebsite reaardinslhe ^ T 
potential-fr=. explosion, or toxic release hazards related to his/he: job and the^rccsss a -
Lie appticasw aravBiccs or the emergency action oian wi« he the resncnsieiHtv of * -
?rc;ec: Manager. 

^ Each employes win sign a document staring that thev have received and underfeed the 

training that is outlined above. 

3. Each employee is expected to follow fce safety rales of the facOiiy. 

4- In addinon to the training required above, employees win be informed of unique hazards 
presentee by the project or any of the hazards found bv the woifc. 

file:///fcrzr
http://repcr.ee
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5.06 Respiratory Protection 

A. Introduction 

OSHA. in 29 CFR 1910.13*1. specifies that "when effective engineering controls are aot feasible, or 
while they are being instituted, appropriate respirators will be used.* OSHA references exposure 
to air contaminated with harmful dusts, fogs, nines, mists, gases, smokes, sprays, or vapors. 

Due :o the nature oi the business conducted by the company, respirator* protection may be 
necessary :"cr specific activities performed by our employees. This secuon will serve as tie 
respirator.' protection program and is adapted by the company in an effort to assist ensuring a safer 
working environment for our employees during work activities reauiring respiratory protection as 
dictated in the site-specific Health and Safety Plan. In order to comply with regulatory 
requirements, this program is developed pursuant :o 29 CER 1910.13** and 29 CFR 1925.*03. This 
program and use of respirators are instituted according to the site-specific Health and Safety Plan 
and only after exhausting ail feasible engineering controls. 

3. SmsJcver ar.c Errtsic-'ee Responsibility 

1.. Empicyer Responsibilities 

Tat Safety Coordinator will see that approved respirators, cartridges, and spars parts will 
be provided by the company. The Safety Coordinator will aiso be responsible for the 
establishment and maintenance of this respiratory protection program and the upkeep of 
records for at testing, medical surveillance, and training. 

2. Employee Responsibilities 

It is the responsibility of the employee to use the respiratory protection in accordance with 
instructions and training received- The employee will mainnmi the respirator to insure tnat 
cartridges and parts are replaced when necessary. The employee will report any problems 
•with 'zis respirator to his supervisor or the Safer? Coordinator. 

C Training of Employees 

All employees required to wear respirators on the job will be trained prior to the use of respirators. 
That training will cover the topics required by 29 CFR 1910.120 (Hazardous waste operations and 
emergency response) and 29 CER 1910.134- (Respiratory Protection), and include the following: 

- basics of respiration 
• basics of respiratory hazards 
• capabilities and limitations of respirators ' 
- inspection of respirators 
• how a respirator should be worn 
. cleaning and disinfecting respirators 
• storage of respirators 
- respirator-specific training 
• fit-checking procedures 
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All employees will be given the opportunity to wear their respirator in an tmcontaminated 
atmosphere and a test atmosphere for a period of time to become ftumifor with the use of 
respirators. 

Ail saining is documented and is 51ed in the Syracuse office. 

D. Physician's Assrcvai 

All employees required to wear a respirator will have a physician's written apcrcval to wear a 
respirator prior to being required to wear one. Tae respirator user's medical status will be reviewed 
annually. 

Tne local physician will determine which health and physical conditions are pertinent. A description 
of the respiratory hazards, specifics of employee's job functions while wearing a respirator' and 
copies of ail applicable regulations will be provided to the physicians to runner aid the decision 
process. 

' Tne physical win be provided at no cost to the employes. A copy of the written report will be made 
to the employee upon request. 

All medical examinations are recorded and are Eed in the Syracuse office. 

E. Selection of Respirators 

Respirators will be selected on the basis of the following: 

- chemical and physical hazards 
- characteristics of the hazardous operation of process 
- face piece to fees St 
- contort 
- utilization of NTOSH recommendations 
• utilization of manufacturer's recommendations 
- the guidance of American National Standard Practices for Protection ZS&2-1969. 

All respirators selected will be NIOSHMSHA approved for the hazards encountered. 

The Saiety Coordinator will be adequately instruaed to insure that the correa respirator is selected 
and that the appropriate personal modifications are made such as-corrective lens for full-face masks. 

F. Issuance of Respirators 

The Warehouse Supervisor will be responsible for the issuance of a properiy selected respirator to 
each employee. Each employee wul be given his own respirator and win be responsible for bringing 
it to the jobsite. Employees should marie his respirator so that it will not be confused with others. 

OBG TECHNICAL SERVICES. ENC 
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G. Fit-Testing of Respirators 

To insure a proper St of negative pressure respirators, respirator fit-testing will be performed. 
Where Si-testing is not required by specific hazard regulation, as it is with lead or asbestos, the 
qualitative irritant vapor or smoke protocol of the asbestos standard wfll be adopted (29 CFR 
191Q.1C01. Appendix C). Fit-testing will be performed to select rasoiraxors and be performed at the 
discretion.of :.ie Safety Coordinator thereafter unless required by law :o be performed more after. 
or unless there is sufficient need to do so (Li. denture replacement, scarring of ace. weight change;. 

Fit-test raiiure -ill result in selection of a different size respirator. Continued test iaiiure will result 
in seiec^cn o: a different manunciurer's respirator. 

All fit-testing information such as the employee, the date, and the type of respirator is recorded and 
filed in me Syracuse office. 

K. Ensrjecricn or Respirators 

Respirators -*ili be inspecad for damage before and after each use. Each employee, after training, 
will responsible for inspecn'on. The following areas will be inspecad: 

- tightness of connections 
- face piece 
• headbands 
- inhalation valve 
- exhalation valve 
- canridge or filter fittings 
- p Liability of rubber or elastomer pans 
• signs of deterioration 

Any malformation, distortion, missing pans, cracks, etc will be sufficient to issue replacement pans 
or if necessarv. a new respirator. 

• - * 

L Standard Operating Procedures 

Before entering any potentially contaminated environment, each employee will: 

1. Carefully inspect the respirator following the procedures specified in Section S. 

2. Duct tape should be removed from cartridges (if applicable). 

3. The respirator should be donned and checked for a proper fit using the following tests: 

a. Positive Pressure Test - dose off the exhalation valve with your 
hand. Breathe into the mask. The mce-to-mcepiece seal is 
satisfactory if some pressure can be built up inside the ***** and 
sustained. 

OBG TECHNICAL SERVICES. INC 
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b. Negative Pressure Test - close off the inlet openings of the 
canridge with the palm of your hand, tnhale gently so that a 
vacuum occurs inside the mask. Hold your breath for 10 seconds. 
If the vacuum is sustained, and no inward leakage is deteaed. the 
respirator fits properly. 

-. Inside the contaminated environment, respirators will aot be removed e^cect in a medical 
err.erzer.c-/ such as a susoected aeart attack. 

. . . % 

5. Respirators win be worn --vita soaps inside the disposable garment allowing a worker :o 
maintain respiratory protection while removing contaminated garments. 

J. Penning 2nd Disinfecting of Respirators 

Respirators will be cleaned after each use. Manuracturars may have specifc recommendations for 
cleaning and those should be followed. In absence of manufacturers recommendations. the 
follcwmg procedures should be used: 

I. Remove the cartridges and headbands 

1 Disassemble all respirator parts 

3. Wash all respirator pans (except cartridges and headbands) in a cleaner - disinxeciant 
solution or use soap and hot water 

4. Rinse completely in clean, warm water 

5. Air dry in a dean area 

6. Re-assemble the respirator 

No alcohol will be used to dean the respirator. If a disinfecting solution is not used, a disinfecting 
spray will be used at least weekly, but preferably after each use. 

. Respirator wipes will be provided to employees in order to dean respirators during work shifts 
between uses. The employee will be allowed to leave work area and remove respirator to wash ace 
in order to prevent rashes and discomfort. The respirators will be wiped out at MH? of these times. 

K. Storage of Respirators 

Respirators win be stored in dean plastic bags and protected against dust, twilight, heat, extreme 
cold, excessive moisture, or damaging chemicals. Respirator canzxdges wul have the inhalation 
holes covered with duct tape (or acceptable substitute tape) immediateiy after leaving a 
contaminated area. The tape will be left on until'the respirator is donned for the nest entry into 
a contaminated, area. This tape win prevent any contaminants from being dislodged from the 
cartridge. 

Respirators should be packed or stored so that the acepiece and exhalation valve will rest in a 
normal position and function will not be unpaired by the elastomer setting in an abnormal position. 

http://err.erzer.c-/
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L. Periodic Surveillance 

Work areas will be monitored as required by specific hazard regulations or on a periodic timetable 
as set by :he site-specific Health and Safety Officer and the site-sDecific Health and Safer/ Plan. 
This surveillance is required to ensure chat the proper level of protection is provided to employees. 
Whenever new hazards arc encountered or a substantial change in magnitude of the existing hazard 
occurs. then additional monitoring will take pines. 

M. Evaiuaticr: .;•' ?• esc: rater-' Protection Program 

In order to maintain an elective program, the respiratory protection program will be-re-evaluated 
on at leas: an annual basis. Tnis evaluation will address: 

- empicyee acceptance of program and respirators 
- methods oi surveillance of hazards and results 
- regulator.' compliance 
- changing job functions 
- changes in hazards 

Employees are encouraged to express any concerns about respirator protection, such input !s critical 
• for evaluating the program. 

Each employee will be made aware of this written program and any annual changes. 

Frequent random inspections will be conducted by the Safety Coordinator to assure that respirators 
are properly selected, used, denned, and mmT1"'^ 

N. Hazard Specific Respiratory Protection 

' As specified in 29 C5R Parts 1910, action specific hazards, Le. lead, asbestos, and formaldehyde. 
require specific respirator/ protection. Any such material win be monitored as directed under 
specific regulatory requirements, and respiratory protection will issued pursuant to specinc 
regulatory requirement. 
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10.06 Excavations 

A. Introduction 

This section applies :o ail open excavations i x e in die eanh's surface. Excavations ars denned 
to include trenches. 

B. General Recuirerr.er.ts 

1. Ail surface encumbrances that are located so as x craate a aararti :o employees wiil be 
removed or supported, as necessary, :o safeguard employees. 

2. Underground instailariccs. 
a. i as estimated location ox utiiir/ installations. such as sewer. telephone. nisi. 

eieerie, water lines, or any ether underground installations chat reasonably may 
be expected :o be encountered during excavation work, wiil be determined prior 
to opening an excavation. 

b. utility companies or owners will be contacted within established or ;ustomary 
local response times. advised oz me proposed work, and asked to establish me 
iccanon oi me utility underground installations prior to me star: oi acniai 
excavation. When utility companies or owners cannot respond :o a request to 
locate underground utility installations within 24 hours (unless a longer period 
is required by state or Iccai law), or cannot establish me exact location or these 
installations, the work may proceed, provided caution is taken, and provided 
detection equipment or other acceptable means to locats utility installations are' 
used. • 

c. When excavation operations approach me estimated iccanon of underground 
installations, me exact location or me installations will be determined by safe and 
acceptable means. 

d. While the excavation is open, underground installations will be protected, 
supported or removed as necessary to safeguard employees. 

C Access and egress 

1. Structural ramps. 
a. Structural ramps that are used solely by employees as a means of access or egress 

from excavations will be designed by a competent person. Structural ramps used 
for access or egress of equipment will be designed by a competent'person 
qualified in structural design, and will be constructed in accordance with the 
design. 

b. Ramps and runways constructed of two or more structural members will have 
the structural members connected together to prevent displacement. 

c Structural members used for ramps and runways will be of uniform thickness. 
d. Cleats or other appropriate means used to connect runway structural members 

will be anached to*me bottom of the runway or wul be attached in a manner to 
prevent tripping. 

e. Structural ramps used in lieu of steps will be provided with cleats or other 
surface treatments on me top surface to prevent slipping. 
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2. Means oi egress iom trench excavations. A stairway, ladder, ramo or other safe means 
of egress will be located in trench excavations that are 4 fssz (1.22" m) or more in depth 
so as to require no more man 25 feet (7.62 m) of lateral travel for employees. 

D. Exposure to vehicular tnffjc 

Employees exposed :o public vehicular traffic will be provided with, and will wear, warning 
vests or ether iuitabis garments mariced with or mace of rsflecmrized or high-visibiiity material. 

E. Exposure ~n rail!::* 'oaris 

No employee will be permitted underneath loads handled by lifting or digging equipment. 
Employees will be required to stand away irom my vehicle being loaded or unloaded :o avoid 
being struck by my sp"iilage or railing materials. Operators may remain in the cabs of vehicles 
being loaded or unleaded when the vehicles are equipped to provide idequate protection for the 
operator during loading and unloading operations." 

F. Warning sv^ierr. **or •r.obiie aouipment 

When mobile equipment is operated adjacent to an excavation, or when such equipment is 
required to apprc'ach the edge of an excavation, and the operator does not have a dear and direct 
view of the *&%? of the excavation, a warning system wiil be utilized such as barricades, hand 
or mechanical signals, or stop logs. If possible* the grade should be away trom the excavation. 

G. Hazardous atmospheres 

1. Testing and controls 

In addition to the procedures set forth in Sections 3 and 4 of this Health and Safety Manual to 
prevent exposure to harmnii levels of atmospheric contaminants and to assure acceptable 
atmospheric conditions, the following requirements will applyt 

a. Where oxygen deficiency (atmospheres containing less than 19 J percent oxygen) 
or a hazardous atmosphere exists or could reasonably be expecso' to exist, such 
as in excavations in areas where hazardous substances are stored nearby, the 
atmospheres in the excavation -will be tested betbre emuloyees enter excavations 
greater than 4 feet (122 m) in depth. 

b. Adequate precautions will be taken to prevent employes exposure to atmospheres 
containing less than 19.5 percent oxygen and "other hazardous atmospheres. 
Tnese precautions include providing proper respiratory protection or ventilation. 

c. Adequate precaution will be taken such as providing ventilation, to prevent 
employes exposure to an atmosphere containing a concentration of a flammable 
gas* in excess of 20 percent of die lower flammable limit of the gas. ' 

d. When controls are used that are intended to reduce the level of atmospheric 
contaminants to acceptable levels, the testing will be conducted as often as 
necessary to ensure that the atmosphere remain* safe. 

2. Emergency rescue equipment 

a. Emergency rescue equipment, such as breathing apparams, a safety harness and 
line, or a basket stretcher, will be readily available where hazardous atmospheric 
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conditions exist or may reasonably be expected to develop during work in an 
excavation. This equipment will be attended when in use." 

b. Employees entering bell-bottom pier holes, or other similar deep and confined 
tooting excavations, will wear a harness with a life-line securely attached to it. 
iiie iifeiine will be separate rem any line used :o handle materials, and will be 
individually attended at ail ames while me employee wearing me lifeline is in 
the excavation. 

H. Protection T~TT: hazards associated wim water accumulation 

1. Employees '**ul act work in excavations in which mere Is accumulated water, or in 
excavations in which water is accumulating, unless adequate precautions have.been taken 
to protect employees against me hazards posed by water accumulation. The precautions 
necessary :c protect employees adequately vary with each situation, but :cuid include 
special iuppon or shield systems to protect icm cave-ins. water removal :o control me 
level of accumulating water, or use hi a safety harness and lifeline. 

2. If water is controlled or prevented from accumulating by me use of water removal 
equipment, me water removal equipment and operations will be monitored by a 
competent person to ensure proper "operation. 

3. If excavation- work interrupts die narurai drainage of surface water (such as streams), 
diversion ditches, dikes, of other suitable means will be used to prevent surface water 
from entering the excavation and to provide adequate drainage or the area adjacent to 
the excavation. Excavations subject to runoff from heavy rains will require an inspection 
by a competent person. 

L Stability of adjacent sgucrares 

1. Where the stability of adjoining buildings, walls, or other structures is endangered by 
excavation operation, support systems such as shoring, bracing, or underpinning wul be 
provided to ensure the stability of such structures for the protection of employees. 

2. Excavation below the level of me base or footing of any tbundarion or retaining wall that 
could be reasonably expected to pose a hazard to employees will not be permitted except 
when; 
a. A support system, such as underpinning, is provided to ensure the safety of 

employees and the stability of the "strucaire; dr 
b. Tne excavation is in stable rock; or 
c. A registered professional engineer has approved the determinanon that such 

excavation work will not pose a hazard to*employees. 
d. Sidewalks, pavements, and appurtenant structure will not be undermined unless 

a support system or another method of protection is provided to protect 
employees from the possible collapse of such structures. 

J . Protection of employees from loose rocic nr soil 

1. Adequate protection will be provided to protect employees from loose rock or soil that 
could pose a hazard by failing or rolling from an excavation face. Such protection will 
consist of scaling to remove loose material; installation of protective barricades at 
intervals as necessary on the face to stop and contain railing material; or other means 
that provide equivalent protection. 

2. Employees will be protect! from excavated or other materials of equipment that could 
pose a hazard by tailing or rolling into excavations. Protection will" be provided by 
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placing and keeping such materials or equipment at least 2 feet (.61 m) rrom me edge 
of excavations, or by me use of retaining devices mat are sufficient to prevent materials 
or equipment rrom falling or rolling into excavations, or by a combination of both if 
necessarv. 

K. Inspections 

1. Daily inspections of excavations, "ie adjacent areas. and protective systems will be made 
by a competent person :cr evidence of a situation mat could result in possible cave-ins. 
indications ox raiiurs of protective systems, hazardous atmospheres, o'r omer hazardous 
conditions. An inspection will be conducted by conducted by me competent person prior 
to me stan oi work and as needed mroughout me shin. Inspections'wul also be made 
arter ever/ rainstorm or other hazard increasing occurrence. These inspections ore only 
required when employee exposure can be reasonably anticipated. 

2. 'where me competent person raids evidence of a situation mat could result in a possible 
cave-in. indications of failure of protective systems, hazardous atmospheres, or other 
hazardous conditions, exposed employees will be removed rrom me hazardous area until 
me necessary precautions have been mien to ensure ±eir safer/. 

L. Fall protection 

1. Where empioyess or equipment are required or permitted to cross over excavations. 
walkways or bridges with standard guardrails will* be provided. 

2. Adequate barrier physical protection will be provided at ail remotely located excavations. 
All wells, pits, shafts, K C , will be barricaded or covered. Upon completion of 
exploration and similar operations, temporary wells, pits, shars, etc.j will be bacimlled. 

M. Requirements for protective svstams 

1. Protection of employees in excavations. 
a. Each employee in an excavation will be protected from cave-ins by an adequate 

protective system designed in accordance with paragraph 2 or 3 of this section 
except when: 
1. * Excavations are made snrireiy hi stable rode; or 
2. Excavations are less than 5 test (1.52 m) in depth and examination of 

the ground by a competent person provides no indication of a potential 
cave-in. 

b. Protective systems will have me capacity to resist without raiiurs all loads mat 
are intended or could reasonably be expected to be applied or transmitted, to the 
svstem. 



OBG TECHNICAL 5E3VTCIS. TNC ^ C ^ C N ' :0 <26 
HEALTH AND SAFETY MANUAL SUPERCEDES f/3/9' 

DAT^il3l .93 

MARCH:'5 of 3 " -

2. Design of sloping and benching systems. Tie slopes and conriguratious of sloping and 
benching systems will be in accordance with me "requirements of option 1; or, in the 
alternative, option 2; or. in me alternative, option 3, or, in me alternative, option 4, as 
follows: 

Oorion ''V> - Allowable -Tnrlgnrstions 3rd l̂ooes. 
1. Excavations will be sicped at an angie r.ct steeper man one and one-hai: 

horizontal to one vertical :34 degrees measured rem me horizontal). 
unless one of me other options listed below Is -jsed. 

2. Slopes ipecirled in paragraph 1 of mis section. will be excavated :c form 
coiiriguratiens mat are \z icccrdance with me slopes shews for Type C 
soil in Appendix 3 to mis subpar:. 

Option (T*. - Determination -if nieces and :cnrlguntinns ':sir,g 2? CFZ \915 Subnan ? 
Appendices A and-3 

Maximum ailc-vable slopes, and ailowabie configurations for sloping and 
benching systems, will be determined in accordance with me conditions and 
requirements se: form in appendices A and 3 :o mis subpar:. 

Option G'I - Designs using -̂ ther "buia';d jam 
L Designs of sloping or benching systems will be selected rem and be in 

accordance with tabulated data, such as rabies and charts. 
2. ine tabulated dam will be in written form and will include ail of me 

following: 
A. Identification of me parameters mat affect me selection of a 

sloping or benching system drawn rforn such data; 
3. Identification of me limits of use of the data, to include me 

magnitude and configuration of slopes determined to be safe; 
C. Explanatory information as may be" necessary to aid me user in 

making a correct selection of a'protective system from the data. 
3. At least one copy of the tabulated data which identities the registered 

professional engineer who approved me dat^ will be maintained at the 
jobsfte during construction or'the protective system. After mat time the 
data may be stored off the jobsite, but a copy of me dam will be made 
available :o me Secretary upon request. 

Option (to - Design bv 2 registered srefassional engineer 
1. Sloping and benching systems not utilizing Option (1) or Option (2) or 

Option (3) under paragraph 2 of this section will be approved by a 
registered professional engineer. 

2. Designs will be in written form and will include at least the following: 
A. The magnitude of the slopes mat were determined to be safe for 

the particular project; 
B. The*configurations that were.determined to be safe for the 

particular project: and 
C. The identity of me registered professional engineer approving the 

design. 
3. At least one copy of the design will be nEiintained at the Jobsite while 

the slope is being constricted. After mat time the design need not be 
at the jobsite, but a copy will be made available to OSHA upon request. 

3. Design of support systems, shield sys'tems, and other protective systems." Designs of 
support systems shield systems, and other protective systems will be in accordance with 
the requirements of option 1; or, in the alternative, option 2; or. in me alternative, option 
3; or, in the alternative, option 4- as follows: 



OBG TECHNICAL SERVICES. INC. SECTION: 10.G6 
HEALTH AND SArZTY M A M ' A L SUPERCEDES: 6/3,9: 

RFv'H*vv"ll'ii'/95 
MARCH: 6 or 3 

Potion Q> - Designs using appendices A. C. and D DesigTLS for amber shoring in 
trenches will be determineu in accordance with me conditions and requirements set forth 
in appendices A and C to this subpart. Designs tor aluminum hydraulic shoring will be 
in accordance with paragraph (c)(2) ox this section, but if manuracturer's tabulated data 
cannot be utilized, designs will be in accordance with Appendix D. 
Option (Ti - Designs '.'sir.? Manufacturer'; Tabulated Pat's 

a. Design or support system, shield systems. or other protective systems 
mat are drawn rem manufacturer's tabulated data will be in accordance 
with ail specirlcarions. recommendations, and limitations issued or made 
by me ma.-.ufacmr2r. 

b. Deviation ^om the specifications. recommendations, and limitations 
issued or mace by the manufacturer will only be allowed arcer the 
manufacturer issues specirTc written approval. 

c. Manufacturer's specincaiicns. recommendations, and limitations, and 
manufacturer's approval to deviate rrcm me specifications, 
recommendations. "and [imitations will be in wricsn form at the jobsite 
during construction or me protective system. After mat time mis data 
may be stereo off me jobsite. but a copy will be mace available :o QSEA 
upon request. 

Option ffl - Designs using other -abuiated data 
a. Designs ci support systems, shield systems, or other protective systems 

will be selected from and be in accordance with cabuiated dam, such as 
tables and charts. 

b. . Tne tabulated data will be in written form and include all of the 
following: 
I. Identification of the parameters thai affect me selection of a 

protective system drawn rrcm such data; 
Z. Identification of the limits of use of the data; 
3. Explanatory information as may be necessary to aid the user in 

making a correct selection of a "protective system from the data. 
c. At least one copy of the tabulated <ia«F which identifies me registered 

professional engineer who approved the <Wir will be maintained at the 
jobsite during construction or the protective system. After that time the 
dam may be stored off me jobsite" but a copy of the cam will be made 
available upon request. 

Onrinn W - Design bv a registered professional engineer 
a. Support systems, shield systems, and other protective systems not 

utilizing Option 1, Option 2, or Option 3, above, will be approved by 
a registered professional engineer. * 

b. Designs wiil'be in written ibrm and will include the mllowing: 
1. A plan indicating the sizes, types, and configurations of the 

mafpriah to be used in the protective system; and 
2. Tne identity of me registered professional engineer approving the 

design. 
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c. At least one copy of the design -will be maintained at the jobsiie during 
construction of me protective system. After mar time, the design may 
be stored off the jobsite, but a copy of the design will be made available 
to OSHA upon request. 

4. Materials and equipment. 

a. Materials and equipment used for protective systems will be Tee xorn damage 
or detects mat might impair their proper function. 

b. Manufactured materials and equipment used and maintained in a manner chat Is 
consistent with the recommendations of the manufacturer, and in a manner that 
wiii prevent employee exposure :o hazards. 

c. When material or equipment mat is used for protective systems is damaged, a 
competent person will examine the material* or equipment and evaluate its 
suitability for continued use. If i s competent person cannct assure me material 
or equipment is abie to support me intended loads or is otherwise suitable for 
safe use. men such material 6r equipment will be removed from service, and will 
be evaluated and approved by a registered professional engineer before being 
returned :o service. 

5. Installation and removal of support 

a. General. 
1. Members of support systems will be securely connected together to 

prevent sliding, felling, kicicouts, or other predictabie failure. 
2. Support systems wul be installed and removed in a manner that protects 

employees ixom cave-ins, strucnirai collapses, or tram being struck by 
members of the support system. 

3. Individual members of support systems will not be subjected to loads 
exceeding those which those members were designed to withstand. 

4. Before temporary removal of individual members begins, additional 
precautions will be taken to ensure the safety of employees, such as 
installing other strucairai members to carry the loads" imposed on the 
support system. 

5. Removal will begin at, and progress from, the bottom of the excavation. 
Members will be released siowly so as to note any indication of possible 
failure of the remaining members of the structure or possible cave-in of 
the sides of the excavation. 

6. 3acknlling will progress together with the removal of support systems 
from excavations. 

b. Additional requirements for support systems for trench excavations. 
1. Excavation, of material to a level no greater than 2 feet (.61 m) below 

the bottom of the members of a supoort system will be permitted, bat 
only if the system is designed to resist the forces calculated for the full 
depth of the trench, and there are no indications while the trench is open 
of a possible loss of soil from behind or below the bottom of the support 
svstem. 
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2. Installation of a support system will be closely coordinated with the 
excavation of trench'es. 

N. Sloping and benching systems 

Employees will act be permitted :o woric on the ices of sloped or benched excavations at levels 
above other employees except when employees at me lower levels ore adequately protected rcni 
the hazard oz railing, roiling, or sliding material j r equipment. 

0 . Shieid sv^terrs 

1. General 
a. Shield systems will not be subjected to loads exceeding these which the system 

was designed to withstand. 
b. Shield will be installed in a manner to restrict lateral or other hazardous 

movement of the shieid in the event of me application of sudden lateral loads. 
c. Employees will be protected from me hazard of cave-ins when entering or exiting 

me "areas protected* by shields. 
• d. Employees wiil act be allowed in shield when shields ire being installed, 

removed, or moved vertically. 
2. Additional requirement rbr shieid systems used in trench excavations. Excavations of 

earth material to a level not greater than 2 feet (.61 m) below the bottom of a shield will 
be permitted, but only if the shieid is designed to resist the forces calculated tor die full 
depth of the trench, and there are no indications while the trench is open of a possible 
loss of soil from behind or beiow the bottom of the shield. 
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'".) Option (.')—Oes:~-^ —"~? zzsen-
liczs A . C zr.c J . D«;»~s :or timber 
short:::? in :rer.cr.es shai; be determined 
In zcccrcunce with the ccr.c:::ans and re-
cuirerr.ents set forth in appendices A and 
C :a this subpart. Designs fcr aluminum 
ayd.-auiic snoring snail be in accordance 
with paragraph (c)(2) of this section, but 
if manufacturer's tabulated data cannot 
be utilized, designs shail be in accordance 
with appendix D. 

(-) Option (j)—Designs Using Manu
facturer's Tabulated Data. (i) Design of 
support systcrns. shield systems. or other 
protective systems that are drawn from 
manufacturer's tabulated data snail be in 
accordance with ail spec:.-, cations, recom
mendations. and limitations issued or 
made by the manufacturer. 

(ii'i Deviation from the specifications. 
recommendations. and limitations issued 
or made by ± e manufacturer shall cniy 
be lilowed after the manufacturer issues 
specific written approval. 

(ii*) Manufacturer's specifications. rec
ommendations. and limitations. and man
ufacturer's approval -.3 de-.'iate from the 
specifications. recommendations. and San
itations snail be in written form at the 
jobsite during construction of the protec
tive system. After that time this data may 
be stored on the jocsite. but a copy shall 
be made available to the Secretary upon 
request. 

(3) Option (J)—Designs using other 
tabulated data, (i) Designs oi support sys
tems. shield systems, or other protective 
systems shall be selected from and be in 
accordance with tabulates data, such as 
tables and charts-

tin The tabulated data shall be In writ
ten form and include all of the following: 

(A) Identification of the parameters 
that ufect the selection of a protective 
system drawn from such data; 

(B) Identification of the limits of use of 
the data; 

( O Explanatory information as may be 
necessary to aid the user in making a cor
rect selection of a protective system from 
the data. 

(Hi) At ieast one copy of the tabulated 
data, which identifies the registered pro
fessional engineer who approved the data. 
shail be maintained at the jobsite during 
construction of the protective system. Af
ter that time the data may be stored off 
the jobsite. but a copy of the data shall be 
made available to the Secretary upon re
quest. 

(-0 Option (4)—Design by a registered 
professional engineer, (i) Support sys
tems. shieid systems, and other protective 
systems not utilizing Option 1. Option 2 
or Option 3, above, shall be approved by a 
registered professional engineer. 

(it) Designs shall be in written form 
and shall include the following: 

(A) A plan indicating the sizes, types. 
and configurations of the materials to be 
used in the protective system; and 

i"9) The identity zt the reentered pro
fessional :n?:.-:=er approving tnc design. 

(iii'j At leas; one copy ot' tr.s design 
ihai; be maintained at :he jobsite during 
construct:en af :he protective system. Af
ter that time. :he design may be stored on 
the jobsite. but a copy of the design shall 
be made available to the Secretary upon 
requesL 

(d) Materials and equipment. (1) 
Materials and equipment used for protec
tive systems shall be free from damage or 
defects that might impair their proper 
function. 

(2) Manufactured materials and equip
ment -lsed fcr protect:-.-; systems shall be 
used and maintain ec in a manner that is 
consistent wits '.he rtcemmendations of 
the manufacturer, and in a manner that 
wiii prevent employee exposure to 
hazards. 

(3) When material cr equipment that is 
used fcr protective systems is damaged, a 
competent person shaU examine the mate
rial or :qu:pment ar.c evaluate its suit
ability for csnKSued use. If Lie competent 
person cannot assure the material or 
equipment is abie to support the intended 
Scads or is otherwise suitable for safe use. 
then such material cr equipment shail be 
removed from service, ind shail be evalu
ated and approved by a registered profes
sional engineer before being returned to 
service. 

(el Installation and removal of sup' 
port—(1) General. (0 Members of sup
port systems shall be securely connected 
together to prevent sliding, failing, kick-
outs, or other predictable failure. 

(ii) Succor, systems shall be installed 
and removed in a manner that protects 
employees from cave-ins. sthicmral col
lapses, or from being struck by members 
of the support system. 

(iii) Individual members of support sys
tems shall not be subjected to loads ex
ceeding those which those members were 
designed to withstand. 

(iv) Before temporary removal of indi
vidual members begins, additional pre
cautions shail be takes to ensure the safe
ty of employees, such as installing other 
structural members to carry the loads im
posed on the support system. 

(v) Removal shall begin at. and prog
ress from, the bottom of the excavation. 
Members shall be released slowly so as, to 
note any indication of possible failure'of 
the remaining members of the structure 
or possible cave-tn of the sides of the exca
vation. 

(vi) Backfilling shall progress together 
with the removal of support systems from 
excavations. 

(2) Additional requirements for sup
port systems for trench excavations, (i) 
Excavation of material to a level no 
greater than Z feet (.01 m) below the bot
tom of the members of a support system 
shall be permitted, but only if the system 
is designed to resist the forces calculated 
for the full depth of the trench, and there 
are no indications while the trench is open 

of a possess less of scii from behind z: 
beiow ; ; ; rottorr. :i the supper: system. 

(ii'j installation of a support svstem 
shail be closely coordinated with the exca
vation af trenches. 

(0 Sloping and benching systems. Em
ployees snail sot be permitted to work on 
the faces of sloped or benched excavations 
at levels above other employees excest 
when employees at the lower levels are 
adequately protected from the hazard of 
failing, roiling, or sliding material or 
equipment. 

is} Shieid systems—(l) General, {i) 
Shield systems shail not be subjected :c 
loads exeeedir.2 those which the system 
was des:zr.ec :c withstand. 

(ii'i Sateids s;.ail be installed in a man
ner to restrict lateral or other hazardous 
movement ${ the shield in :he event of t ie 
•application of sudden lateral loads. 

(iii'j Employees shall be protected frcm 
:he hazard zi cave-ins when entering zz 
exiting the areas protected by shields. 

(ivi Employees shail net be allowed in 
shields when shields are being installed. 
removed, cr meed vertically. 

(21 Additional requirement for shieid 
systems -xed ir. irsnch excavations. Exca
vations :f earth material to a level net 
greater than Z ::e: (.Si m) below the bot
tom of a shield shall be .permitted, but 
oniy if the shield is designed to resist the 
forces calculated for the full depth of the 
trench, and there are no indications while 
the trench is open of a possible loss of soil 
from behind or beicw the bottom of the 
shield. 

Appendix A to Subpart ? 

Soil Classification 
(a) Scope and application—-(l) Scope. 

This appendix describes a method of classi
fying soil and rock: deposits based on site and 
environmental conditions, and on the struc- • 
rare and composition of the earth deposits. 
The appendix contains definitions. sees forth 
requirements, and describes acceptable visu
al and manual tests for use in classifying 
soils. 

(2) Application. This appendix applies 
when a sloping cr benching system is de
signed is accordance with die requirements 
set forth in § 19.5.552(b)(2) is a method of 
protection for employees from cave-ins. This 
appendix also applies when timber shoring 
for excavations is designed as a method af 
protection from cave*ins in accordance with 
appendix C to subpart ? of part 1926, and 
when iluminum hydraulic sharing is de
signed in accordance with appendix D. This 
Appendix also applies if other protective sys
tems are designee and selected for use from 
data preeared in accordance with the re
quirements set forth in 11926.652(c), and 
the use of the data is predicated an the use 
of the sail dassiccauon system set forth in 
this appendix. 

(b) Qejimtiom. The definitions and exam
ples given beiow are based on. in whale or in 
part, the following: American Society for 
Testing Materials (A5TM) Standards D653 
-35 and D21SS: The Unified Soiis Classifi
cation Svsten. The US. Desartment of Ag
riculture (C5DA) Texture! Classification 



Scteme: and The National jurrau jf Stan
dards Reror: 3S3--.2'.. 

Ctrr.er.'.sd :oil means i icii .- vr.ich the 
ran:c:es ire held tngetr.er by i chemical 
lac-*., such is calcium carconate; such '.sat 
i banc-sized sampic cannot be cresses into 
powder or individual soit panicles by dnger 
pressure. 

Cjhesive sail Cleans ciay (fine grained 
soil'), or soil with a high day content. which 
has cohesive strength. Cohesive soii iocs not 
crumble, can be excavated with verticai 
sidesioees. and is plastic when moist. Cohe
sive soii is hard to break ap when dry, and 
exhibits significant cohesion wr.en sub
merged. Cenesive soiis include ctayey sitL 
sandy clay. siity clay, day and crgznic day. 

Dry :oil means soii :hat does .tat exhibit 
visible signs of moisture center.:. 

rizz-^rsd means a soii materia: that has 3 
tendency :o break lior.g ier.r.::e planes of 
fracture with little resistance. :r a material 
that exhibits open cracss. such is tension 
cracks. in an exposed surface. 

Granular soil means grave:, sar.c. or silt. 
(coarse grained soii) with little cr no ciay 
comer.:. Granular set: has -a cohesive 
strength. Some moist granular ;C:is exhibit 
apparent cohesion. Granular set; cannot be 
molded -when moist ins era—biss easily 
when dry. 

Layered system means two :r mere dis
tinctly cUrTersr.t soii or rack types arranged 
in layers. Micaceous seams ar weakened 
pianes in rocs or shale are considered 
[ayered. 

Moist soil means a conditio:*. In which a 
soii looks and feeis damp. Moist cohesive 
soil can easily be shaped into a ball and 
roiled into small diameter threads before 
crumbling. Moist granular soil that contains 
some cohesive material will exhibit signs of 
cohesion between partides. 

Wcnic means a property at" z soil which 
allows ;he soii to be deformed or molded 
without cracking, or appreciable volume 
change. 

Saturated soil means a soil in which the 
voids are ailed with water. Saturation does 
not require Sow. Saturation, or -ear satura
tion. is necessary for :he proper use of in
struments such as a pocket penetrometer or 
sheer vane. 

Soil classification system means, for the 
purpose of this subpan. a method, of catego
rizing soil and rock deposits in a hierarchy 
of Stable Rock. Type A. Type 3. and Type 
C in decreasing order of stability. The cate
gories are determined based on an analysis 
of the properties and performance charac
teristics of the deposits and tec environmen
tal conditions of exposure. 

Stable rock means natural soiid mineral 
matter that can be excavated wita verticai 
sides and remain intact while exposed. 

Submerged soil means sail which is un
derwater or is free seeping. 

Type A means cohesive soiis with an on-
connned compressive strength of l.i ton per 
square foot (at) (l-u !<Pa) or greater. Ex
amples of cohesive soils are: ciay. siity day, 
sandy ciay, day loam and. Li some cases 
siity day loam and sandy clay loam. Ce
mented soils such as caliche and hardpan 
ire also considered Type A. However, no 
soil is Type A if: 

(i) The soil is assured: ar 

;\ii .he icii :s ;ubicct :o •••ibraiton from 

or 
:.:i:': 7>.e icii ;as been previously iis-

i.iv.i lac soii is ran 31* z sioped. iavered 
system ••"here the iiyers dip into the excava
tion en z siope zi four horizontal to one ver
ticai i-K: ;V) or greater: ar 
• (v) The material is subject :Q ather fac

tors that wauid require it to be classified as a 
[ess stable material. 

Type 3 means: 
(i) Cohesive soil with in uncannned com

pressive strength greater than 0.5 a t (-18 
!<?a! but less than Li sf (1— k?a); or 

'.ii'j Granular cchesioniess sciis including: 
angular gravel (similar to crashed rock), siit 
siit leant, sandy icam and. ia some cases 
siity ciay Icam and sandy ciay loam. 

(iii'i Previously disturbed soiis except 
these which would otherwise be classed is 
Type C soii. 

(iv'i Scii that meets the ancennned com
pressive strength ar cementation recuire-
ments for Type A. but is assured or subject 
to vibration: or 

(v) Dry reck that is not stable; or 
(vi) Ma-.er.ai that is par. of a sioped. 

layered system where the layers dip into" the 
excavation en I sicce less steep than four 
horizontal :o one vericai UK:;V), but oniv 
if the ma:;r.zi wcuid otherwise be ciassined 
is Type 3. 

Type C means: 
(i) Cohesive scii with an ancenfined com

pressive strength of 0.i tsf (iS ifa) or less; 
or 

(iO Granular soiis including gravel sand. 
and loamy sand, or 

(iiil Submerged soil or soii from which 
water is freely seeping; or 

(iv) Submerged rock that is not stable, or 
(v) Material in a sloped, layered system 

where tie layers dip into the excavation or a 
siooe of four horizontal to one vertical 
(•tHtiV) or steeper. 

Unconfined compressive strength means 
the load per unit area at which a soil will fail 
in compression. It can be determined by lab
oratory testing, or estimated is the acid us
ing a pocket penetrometer, by thumb neae-
tratian tests, ana other methods. 

Wn soil means soil that contains signifi
cantly more moisture than moist soil, hut in 
such a range cf values that cohesive material 
will slump or begin to Sow when vibrated. 
Granular material that would exhibit cohe
sive properties -*hen moist wtU lose those 
cohesive properties when wet. 

(c) Requirements—(I) Classification of 
soil and rock deposits. Each soil and rock 
deposit shall be 'ciassined by i competent 
person as Stable Rock. Type A, Type B, or 
Type C in accordance with the '̂"rnn'̂ TTi 
set forth in paragraph (b) of this appendix. 

(2) 3asis of classification. The classifica
tion of the deposits shall be made based on 
the results of at least one visual and at least 
one manual analysis. Such analyses shall be 
conducted by a competent person using tests 
described in paragraph (d) beiaw, or in ath
er recognized methods of sail classification 
and testing such as those adopted by the 
America Society for Testing Materials, or 
the U.S. Desanment of Agriculture texturai 
classification system. 

(3) Visual and manual analyses. The vi
sual and manual analyses, such as those not-

(-) Lzyend zystemz. '.z i Iavered system, 
the system shall be ciissiaed in -caoniance 
with its weakest layer. However, each layer 
aiav be classifies, individually where a more 
stable iaver lies under i less stabie iayer. 

(5) Redassif-cation.!.'. after classifying a 
deoosiL the properties, factors, or conditions 
anecting its ciassincatien change in any 
way, the chanses shall be evaluated by a 
competent perscn. Tiz iepesit sia:l be re-
ciassided is" necessary tc reaect the changed 

1IIj Oeser/e scii as 1: is excavated. Soil 
:ha: remains la dumps when excavated is 
cohesive. 5aii :aat breaks ap easily and does 

. not suv in ciumes Is paauiar. 
(iii) Observe the sic; cf the open excava

tion and the surface area adjacent to the 
excavation. Crack-ilks openings such as ten
sion cracks could indicate assured material. 
If chunks of soil spail cf a veracai side, the 
soil could be assured. Small spaiis are evi
dence of moving ground and are indications 
of potentially aazardcus situations. 

(iv'i Obser/e the area adjacent to the ex
cavation and the excavation itseif for evi
dence of existing utility and other under
ground strucrares. anc :a identify previously 
disturbed soil 

(vi Obser-'e 'jc opened side ef the excava
tion to identify layered systems. Examine 
layered systems to identify if the layers slope 
toward i e excavaucn. Estimate the degree 
of sicpe of the layers. 

(vi'j Observe the area adjacent to the ex
cavation and the sides of the opened excava
tion for evidence of surface water, water 
seesing from the sides of the excavadon. or 

" the location of the ievei of the water table. 
(vii) Observe the area adjacent to the ex

cavation and the area within the excavation' 
for sources of vibration that may affect the 
stability of the excavation face. 

{!) Manual tests. Manual analysis of soil 
samples is canduKed to determine quantita
tive as weil as qualitative properties of soil 
and to provide more iafcrcanoa in order to 
classify soil oroperiy. 

ft) Plasticity. Moid a moist or we: sample 
of soil into a bail and attempt to roll it into 
threads as thin as ''/t-isch in diameter. Cohe
sive material can be successfully rolled into 
threads without crumbling. For example, if 
at least a two inch (:Q mm) length of '/> 
inch thread can be heic on one end without 
tearing, the soil is cohesive. 

[Sec. 192S.552. Appendix A] 
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:uttr.:::a*jve 11 -*e:; J I cuaiitauve rrooesies 
3: joii jr.c to orov.ce s e r e ..-.tjrsaticii in 
;mer :o ::aasi:y ic:i oroperty 

•il ?!es;:e::y. Maz 1 s c u t :r wet saesie 
:i joii s : c a : a - dra n : s = : : a roil it into 
threads aa a:r. ia H-ach •_-. .naztster. 
uir.ssive ^ a t e r a i =12 b« succossraiy roiled 
into a r sacs wtacu: =-.a*.bL.-.:. "or fxanaie. 
if at least a rwo inch (30 s = ; length of * • 
inca thread :ar. be beid on cr.e e.-.e without 
teanng. the toil is cosesive. 

(ill J r ' sc-swwh. I a e sou ia cry and 
crucoles 03 its own or with macerate 
3reseure *jrfl :nfi 1 ̂ ^ou ei A^a^ns or nne 
powaer. it ta granuiar {any ccscinat ioo of 
jravei. l u d . or silt;. If a e sad :» dry and ialli 
'-.'.2 chinas wR:cn -rosj: up s i c 3ir>atler 
clumps, but a s smaller ciustns :oc only be 
broken as with iifftouiry. :t s a y be ciay in 
any comitnancn w r s s*avei. iar.c or stiL If 
a e cry to'z bres_«j s :o clumps wfticn do not 
break up a a snail s u r a s arte wrjch can 
.crjy be broken with diif.cu::*.-. and acre ia no 
visual scaa t t iT . a e sc*J ia r.isursd, a a soil 
s a y be csr.sicersc unitssurec, 

;:::i 7>.z-.: zs.nsvzLsr.. The a t i s b 
per.esaticr. test cos be uaec to earjnata the 
uncnmtr.&d compressive s t r snga 31 cohesive 

teat :s oasec on a e aumo 
oenstracsc test described is Asancan 
Society far Testing and Mater.aii {ASTM) 
3iar.na.-c designation C : « 3 — ••Standard 
Recommended Prac::cs for Desc-.pr.cn of 
Sctls (Visual—Mar.uai Procedure:."] Type A 
sails w i a 4c unccruaen csmcresaive 
is -esps of : J tar can be readily indented by 
a s a u B c : however, a e y can be penetrated 
by the thumb oniy with very zrsat aCort. 
Type C aoiia with an unennaned compressive 
scertgih of OJ taf can be easily penetrated 
several incsea oy a e thmss . anc can be 
molded by Light finger pressure. This test 
should b« conducted on an undiaturbed toil 
sactpte. stich aa a lai^e ciusrp of spoil, aa 
soon aa srac^casie liter excavation to ceep 
to a miminua ±t effscta of exposure to 
crying tnfiuencas. If 'aa excavation ia liter 
flxposefl to wetting influences [ram. flooding). 
the ciaaaificacan of s e SOL sua t be changed 

;ivi Cizer li-s.iyr.T leszs. Ejt^nates of 
uncsrJaed lorcsreative acrsn^a of soiia can 
aisc be cbiauiec :y use zi 1 pocxei 
pensszse ' .er 3r by uai.-a a banc-jperated ' 
snear/ace. 

• vi Zr/rr.-; :sst. The basic purpose of "-he 
dr."j".3 :sat ;a :o di:Terennaie oerween 
conesive saienai w ia .^aaurea. unsaaurcd 
cohesive saisnaL and ^anuiar matenaL The 
procedure for 'he drying tesi involves drying 
a sar.pie of wit that ia approxiraaiely one 
inch a icx [ZJA c=i) and six achea (15^4 en) 
in diameter until it ia thoroughly dry: 

(A) If the sample develops cracxa aa it 
dnes. significant nasurea are indicated. 

(3) Sacnpies Lhat dry without cracking are 
to be broken by hand, - considerable force is 
necessary to brean a sacpie. ihe soil hai 

- siss:f:can: conesive cu iena i cnntenL The 
sou can be classified aa a aniistured 
cc^eaive ciatenai anc :ne uncennned 
ccssressive strengts shouid b« ceienr.ined. 

(Ci - a sampie breaks easuy by band, it is 
eitr.er a fissured cohesive tnatenai or a 
rrar.uiar sa:er.aL To disRnguuh between the 
nwo. ?uiver.i2 the e s s e c:uasa of a e samoie 
by 'zAr.d sr by stepping on a e s . if a e chiaips 
do r.o: puiveras easily, a e sateriai ia 
cohesive with fissures. If a e y puivehie 
easily a i o very sn*.ail sag—ana. a e aaterial 
is 

AppeacLt 3 to Subpart ? 

Siepirj -z.rc Ber.cr.:.':; 

fal Seeps end ssoit'eszea. Tzis appendix 
ccniatna specificanona fcr sloping and 
benchag woen used aa s e a o d a of protecang 
eapioyees working a excavadona rrom cave-
a s . The requirssenu of a i a appendix appiy 
when the design of sioptsg and benching 
protective systems la to be performed in 
accordance with ± s requirements set forth in 
i 1924BS2Ib)[2J. 

fb) Defisizetu. 
Ac:zci siocs seana a e slope to which an 

excavation face ia excavated. 
DisLTss tneana that the soil ia in a 

condicon where a cave-in is isusinent or ta 
likely to occur. Distress ia evidenced by such 
phenomena as a e development of fissures in 

the r'acs ; : sr iciaccn: to ir, zzer. wcavaccr. : 
a e juosicer.ce :: a e ecis •::" an sscavation; 
a e s iuasag zi natsr.ai r = s *--.e :*acs zr a s 
hurras ;r .tsavrjj zi satertai b r s a e 
bct tos ::' ir. j.TC3va::on: a s spailir.g of 
sa isnat . ^ s ae :'aca zi an JTiavation: ir.z 
raveiias. i™ ircail amounts zi S3ier.ai JUC-
as peboias cr i iaa ciustss of s a t e s a l 
suddenly jeoareta? b e n a s face of an 
excavation and trtcxiing or rciiag down ir.tc 

Mcxiwm aiiowesie sices s e a c a the 
steesest incae of an excavatton face that is 
acceptable for tie most favorsbie site 
condinona as prctechon against cave-ina. and 
ia exsressed aa a e raco 01 ncraantal 
cistanca to verr.=al r u t (H:1.":. 

She.-, ^ r s irszsurs sear .s 1 per.oc c: 
^r:e isss a a c c: jpuai to Zi iours a a t an 
excavascn ia : :sr-

Soii arte rock :s:osi:a shaii be zisssifisc •-. 
acccrbar.oe w t a * s s s n d » A a scboas ? z: 
par. : s ^ . 

{:: Mexxr.xz: zi'ewceis s:z;$. The 
r-.T'—- ailcwabia siop« for 1 soil or rock 
cecos:: ibaii be i s t e r s a e c .Tea Tabis o - ; 
c: :zis iorertc^. 

(31 AcrjeJ siz::. :\) Tr.s actual siope sc3_: 
not be steeper a m a s s ax^ r . ua aiicwaole 
ilcoe. 

•;:ii T;e actual nope shall be less atesp 
aar . a e s a x : s a s aiioweb;* liope. wha.-
Lu.ere are signs =:' ilstress. If a a : situattsr. 
occurs, a s siope snai! be s i : back to an 
aerial iters wr.::b is at teas: "-s h a r a s s t a : a 
one ve-icai ['-.r:.V'l less steep a a c :hs 
s a x : m a s allowable siope. 

fii:l Whan jurcharp ioade r ros j tarec 
materrai or epuipcenL operatl.tg squipmen:. 
or traffic are present, a competent person 
shall i«:enrdne the degree :o which the 
acrjai liope susi be reduced below the 
a a x t s a s allowable siope. and shall assure 
that aucb reduchon is achieved. Surcharge 
loads from adiacant stsict'jrea snail be 
evaluated in accordance with I 1323.531(1)-

(4) Csnfigursssns. Configurations of 
sloping and benching systems shall be in 
acccrcanca w»a ' j u r e 3-1. 

[Appencix 3] 
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31:2132.4 RErSRENCS ==!_= 

TABLE 3 -1 

M A X I M U M A L L O W A B L E SLOPES 

. SOIL OR R O C K TYPE 

S T A B L E ROCK 
T Y P E A [ 2 ] 
T Y P E B 
T Y P E C • 

M A X I M U M A L L O W A B L E S L O P E S ( H : 7 > * l J 

FOR E X C A V A T I O N S LESS T H A N 20 FEET 

n r :o M l 

VERTICAL (90-] 
3/4 : 1 (53f) 
1:1 (45-") 
14:1 (34) 

NOTES:. 

1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in 
degrees from the horizontal. Angles have been rounded off. 

2. A shor t - ce ra anxiaun allowable slope of 1/2H:IV (63°) is allowed in 
excavat ions in Type A s o i l chac are 12 feec (3.67 m) or less in depth. 
Short-cenn maximun allowable s lopes for excavations greater than 12 
feec (3.67 m) in depth sha l l be 3/4H:lV (53"). 

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered 
professional engineer. 

Figure 3-t 

Slope Configuration! 
[All slopes itated beiow are in the horizontal to vertical ratio) 

3-1.2 Excavations mads in Type A sail 
L All simple slope excavation 20 feet or less in depth shall have a aaxisntm allowable slope of V«:l. 

Simple Slope—General 

Exception: Simple slope excavations which are open 24 houn or less [short term! and which are 12 feet or less in depth shall have a 
""••"TTUITTI allowable slope of ¥*:!, 

[Sec. 1928.652. Table 8-1] 
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CONSTRUCTION STANDARDS 31:2132.5 

Simple Slope—Short Tana 

2. All benched excavadons 23 feet or lets in depth snail have a aaxizaua allowable slope of % to 1 and aaxiatan bench diaenaions ;i 
fallowr 

Simple Bench 

Multiple Bench 

3. AD excavation* B feet or leas In depth which have antupported vertically aided lower portions shall have a aaxininm vertical side ef 
SttfeeC 

12-6-39 

[Sec. 1926.652, Table B-1J 
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31:3182.5 RErEnENCE F-LE 

Unsupported Vertically Sided Lower Portion—Maximum 8 Feet in Depth 

All excavations more than 3 feet but not more than 12 feet in depth which unsupported venicaily sided lower portiona shall have a 
maximum allowable slope of 1:1 and a saxisust vertical side of 3tt feet 

3V Max. 

Unsupported Vertically Sided Lower Portion—Maximum 12 Feet in Depth 

All excavations 20 feet or less in depth which have verticaSy aided lower portico* that are sopported or shielded shall have a maximum 
allowable slope of Y*il. The support or shield system must extend at least IB inches above the top of the vertical side. 

Stiooorc o r s h i e l d srscg:rt 

T o c a l h e i g h ; o f v e r t i c a l s i d e 

Suportad or Shielded Vertically Sided Lower Portion 

4, All other simple slope, compound slope, and vertically sided lower portion excavations shall be in accordance with the other options 
permitted under f 1828.632(b). 

B-L2 Excavations Made in Type B Soil 
1. All simple slope excavations SO feet or less in depth shall have a maximum allowable slope of 1:1. 

Occupational Safety & Heattn Reporter 

[Sec 1926.652, Table B-1-2] 
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CONSTRUCTION STANDARDS 31:3:32.7 

Slmpte Slope 

2. All benched excavations a feet or less in depth shall have a maximum allowable slope at 1:1 and saximus beech cisenaicr.a 
follows: 

This bench allowed in cohesive soi l only. 

Single Bench 

This bench *tli«v*d ia cohesive soil only 

A 

Multiple Bench 

3. All excavations 2D feet or leu En depth which have vertically tided lower portions shall be shielded or supported to a height at least \i 
Inches above the top of (he vertical side. AQ such excavations shall have a m"<"r"ft allowable slope of IA, 

12-6-39 

[Sec. 1926.S5Z, Figure B-1.3] 
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31:3132.3 R£==R£NCS rlL= 

Support or shiald syscsn 

local heigh: of vercicat side 

Vertically Sided Lower Portion 

4. All other sloped excavations shall be in accordance with the other options permitted in 1 192fL3£2(bJ. 

B-1J Excavations Made in Type C Soil 
1. All simple slope excavations 23 feet or less in depth shall have a maximum allowable slope of iVfcl. 

Simple Slope 
2. AH excavations 20 feet or less io depth which have vertically tided lower portions shall be shielded or supported to a height it least IB 

Inches above the top of the vertical side. All such excavations shall have a maximum allowable slope of 1*4:1. 

Supoorr or 5hield system 

18M Mia. 

Tocat heighe of. vercirat side 

Vertical Sided Lower Portion 

3. All other sloped excavations shall be in accordance with the other options permitted m 1192&a32fbJ. 

B-1.4 Excavations Made in Layered Soils 
1_ All excavation* 20 feet or lew in depth made ta layered soils shall have a mavumim aUewible slope for each layer as set forth be-low. 

[Sec 1926.652, Figure B-1.4] 
Occupational Safety & Health fleponar JJ. 



CONSTnUCTICN STANDARDS 21:2132.:-

3 OVi?. A 

C CW23 A 

C OVSR 3 

12-6-59 

[Sec. 1326.652. Figures B-C] 
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2. Afl other sloped excavations shall be In accordance with the other option* permitted In i 132US2(b). 

Appendix C to Subpart P 

Timber Shoring for Trenches 

(a) Scope. This appendix contains 
information that can be used timber shoring 
Is provided as a method of protection from 
cave-in* in trenches that do not exceed 20 

feet ( U ml in depth. This appendix must be 
used when design of timber shoring 
protective systems is to be performed in 
accordance with I l92SA52(e)[l). Other 
timber shoring configurations: other systems 
of support such ss hydraulic and pneumatic 
system*: and other protective system* such 
as sloping benching, thiffH*"S ^vi freezing 

Occupational Safety & Healtfl Reporter 

systems must be designed in accordance with 
the requirements set forth in ! lS2S4S2(b) 
and I H7fl rWflcJ. 

[b) Sail Omifteation. In order to use the 
data presented in this appendix, the soil type 
or types in which the excavation is mede 
must first be determined using the soil 

[Appendix C] 
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da a." if: cati on method ?e? :or_-. :r. ippendix A 
5i" ) u c s a r P of '-".is part. 

Information :s prese.iied :.-. several forms as 
follows: 

['.) Information :s :r;ser.:e*j :r. tabular form 
in Tasics C-i.I. C-i— and C-l.Z. and Tables 
C-Z.I. O-'LZ and C-2.2 following paragraph 
(?) si the appendix. Zjch tabie presents the 
zuninum sires of timber members :o use in 
a sharing system-and eazh tabie contains 
data oniy for the particular soil type in which 
the excavation or pomon ot the excavation ia 
s a c e . The data are arranged to allow the 
user the flexibility to select from among 
several acceptabie configurations of members 
based on varying the honzsmal spacing of 
-is crcssbraces. Slabie rocx is exempt from 
!hcr_-g requirements and therefore, no data 
are presented far mis condition. 

[Z\ Information concerning the basis of the 
tazuiar data and the limitations of the data is 
preserved ir. paragraph \d) z: this appendix. 
ir.d or. the tacies themselves. 

[2] Information explaining the use of the 
tabular data is preserved in paragraph (e) of 
this arr-encix. 

14} information illustrating '.he use of the 
tabular data is presented :r. paragraph (f) of 
this appendix. 

[l\ Miscellaneous notations regarding 
T.bies C-i . : through C-i.3 and Tables C-2.1 
through C-ZJZ are presented ui paragraph (g) 
c: this Appendix. 

[z\ Basis one' tiztiicuaas af :'r.e ecu:.—(1) 
D:rrs-s;ons af xziber ziembers. (il The sizes 
of l i s timber members listed m Tables C-1.1 
through C-i.3 are taien from the Nadonal 
Suresu of Standards [NESJ report 
"Recommended Technical Provisions for 
Ccnscjction Practice in Shoring and Sloping 
of Trenches and Excavations." In addition. 
where NBS did not recommend specific lizes 
of members, member sines are based on an • 
analysis of the sizes required for use by 
existing codes and on empirical practice, 

(ii'i The required dimensions of the 
members listed in Tables C- l . l through C-1J 
refer to actual dimensions and not nominal 
dimensions of the timber. Employers wanting 
to use nominal size shoring are directed to 
Tables C-2.1 through C-L2. or have this 
choice under i 1928.352.'cl( 2!. and are 
referred to The Corps of Engineers. The 
Bureau of Reclamation or ca;a from other 
acceptable sources. 

[Z\ U.T.iu::;an af appiica'Jc.t. [I] It is not 
intended mat the tirtoer shoring specincation 
apoiy to evury situation thai nay be 
experienced :n the rieic. These data were 
ceveiopec to aooiy to the simations that are 
most commeniy experienced in current 
Ter.chir.g practice. Shonr.g systems for use in 
situations that are not covered by the data in 
this appendix must be designed as specified 
in i i923.6521c;. 

(ii) When any of the following conditions 
are present, the members specified in the 
tables are not considered adequate. Either an 
alternate timber sharing system must be 
designed or another type of protective system 
designed in accordance with ! 1928.852. 

(A| When loads imposed by structures or 
by stored material adjacent to the trench 
weigh in sxcess of the load imposed by a 
two-foot joii surcharge. The term "adjacent" 
as used hers means the area within a 
horizontal iisiance from the sage of the 
Tench equai :o the depth of ihe trench. 

,'B] When vertical loads imposed an cross 
braces exceed s 240>pound gravity load 
distributed on a one-fooi section of the center 
of the crossbracs. 

(C) When surcharge icacs are present from 
equipment weighing in excess cf Z0.000 
pCU7.CS. 

[D] When oniy the lower portion of a 
trench is shored and the remaining portion of 
the trench is sloped or benched unless; The 
sioped portion is sloped at an angie less steep 
than three horizontal to one vertical; or the 
members are seiecied from the tables for use 
at a depth which is determined from the top 
of the overall trench, and sot from the toe of 
the sicped portion. 

(ej Use af Tables. The members of the 
scoring system that are to be selected using 
this information are the cross braces, the 
uprights, and the wales, where wales are 
required. Minimum sizes of members are 
specified for use in different types of saiL 
There are six tables of information. two for 
each soil rype. The soil type must first be 
determined in accordance with the soil 
classification system described in appendix 
A to subpart ? of part 1S23. Uaing the 
appropriate table, the selection of the size 
and spacing of the members is then made. 
The selection is based on the depth and 
width of the trench where the members are to 
be Lis tailed and. in most instances, the 
selection is also based on the horizontal 

soacmg of me crcssbraces. Instances where 1 
choice of horizontal spacing af crossbracmx 
is available, the horizontal spacing of the 
crcssbraces must be chosen by the user 
befcre use size of any member can be 
determined. When the sail type, the width 
and depth of the reach, and the horizontal 
spacing of the crossbracss are jtnowr.. the 
size and vertical spacing of the crossbracss. 
the size and vertical spacing of the wales. 
and the size and horizontal spacing of the 
uprights can be read from the appropriate 
tabic 

(0 Examples \a lllusczts tiie Use of Tastes 
C-i.J ihrsugh C-IJ. 

(l) Example I 
A Tench dug in Type A soil is 13 feet deez 

and five feet wide. 
From Table C-l.1, for acceptabie 

arrangements 01 timber can be used. 

Arrar.gsme.it sj 

Space 4X4 crossbracss at six feet 
horizontally and four feet vertically. 

Waies are not required. 
Space 3 x 3 uprights at six feet horizontal", y 

Tliis arrangement is commcr.iy called "sk:p 
shoring." 

Arrangement =" 

Space 4 x 3 crossbraces at eight feet 
horizontally and four feet vertically. 

Space 3 x s waies at four feet vertically. 
Space : x a uprights at four feet 

horizontally. 

Arrangement =3 

Space 8 x 6 erossbraces at :0 feet 
horizontally and four feet vertically. 

Space 3 x : o waies at four feet vertically. 

Space 2X8 uprights at five feet 
horizontally. 

Arrangement *4 

Space 8X3 crossbraces at 12 feet 
horizontally and four feet vertically. 

Space 10x10 wales at four feet vertically. 
Spaces 3 x 3 uprights at six feet 

horizontally. 
[2] Example 1 
A trench dug in Type 3 soil in 13 feet deea 

and nve feet wide. From Tabie C-1.2 three 
acceptable arrangements of members are 
listed. 

Arrangement~ 

12-3-39 P-jolisned 3y The BUREAU OF NATIONAL AFFAIRS. INC.. Wasnincwn. 3.C. 2C037 
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Scace ax3 crossbraces a: six feel 
honscstaily and five feet ventcaiiy. 

Scac- 9x3 waies at five :'eei vertically. 
Scac- IN 5 ua rights at two feet 

hor.ss.-.:alIy. 

Airsrssizer: =C 
Space 3x3 crossbraces at eight feet 

honssmaily and five feet vertically. 
Space lOx'.Q waies at five feet venically. 
Space 2x8 upright* at two feet 

horizontally. 

/i/TT.7Se.77«?.7f =0 

Space 8X3 crossbraces at 10 feet 
horizontally and five feet venically. 

Space 10X12 waies at five feet vertically. 
Soaca 2x 3 tic-rights at rwo feet vertically. 

A trench dug in Type C soil is 13 feet deep 
and :":ve fee*, wide. 

rrsrs Table C-1.3 two acceptable 

an.-.?;—.ents cf members can be used-

Space 3x3 crossbraces at six feet 
hortssr.taily and five feet vertically. 

Space 10X12 waies at five feet vertically. 
Position 2x9 uprights as closely together 

as possible. 
if water must be retained use special 

torque and groove uprights to fans light 
shee::.-.g. 
A.rsr.ssner: =2 

Space 3 x :0 crossbraces at eight feet 
henssn tally and f.ve feet venically. 

Space 12x12 wales at five feet vertically. 
Position 2x5 uprights in a close sheeting 

configuration unless water pressure must be 
resisted'Tight sheeting must be used where 
water must be retained 

(4) Example i. 
A trench dug in Type C soil is 20 feet deep 

and 11 feet wide. The size and spacing of 
members for the section of trench that ti over 
15 feet in depth is determined using Table C-
1.3. Cniy one arrangement of members is 
provided. 

Scacs 3:< '.0 crossbraces at JIX :ee! 
!ion=3.i:aiiy ir.d five feet verttioiiy. 

Scacs :::< \Z waies at five fee! ver.:cally. 
uie J \ 5 ::sh: snee'ir.g. 
use cf Tabies C-C: throw?.". C-1.3 would 

(oilcw the same 3rac2au.-es. 
'.£) ,Vcf« /sr oil Tzcies. 
'.. Member sices at jpac:ngs other than 

incicaied are to be determined as specified in 
I ".92S.o52Jcl. "Design oi Protective Systems." 

2. When conditions are saturated or 
submerged use Tight Sheeting. Tight Sheeting 
refers to the use of specially-edged timber 
pianks (e.g.. tongue and groove) at least three 
inches thick, steei sheet piling, or similar 
construction that when driven or placed in 
position provide s tight wail to resist the 
Lateral pressure of water 3ns to prevent the 
loss of backfill material. Cose Sheeting refers 
to the placement of pianks iice-by-«de 
ailowir^ as little soac: aa oossibie between 
them. 

1 All spac:.-^ indicated is measured center 
to renter. 

4. Wales to be installed with jester 
dimension horizontal 

L IS the vertical distance from the center of 
the lowest crossbrace to the bottom of the 
tench exceeds rwo and one-haif feat, 
upr.rhts shall be firmly emhesded sr s 
mud3iil shall be used. Where uprights are 
ezi'zecdea. the vertical distance from the 
center of the lowest crossbrace to the botlae 
c: the rench shall sot exceed 3fl inches. 
Wh-n mudsills are used, the verscai distance 
snail not exceed 42 incnes. Mudsills are 
waies that are installed at the toe cf the 
trench side. 

9. Trench jacks may be used in lieu of arm 
combination with timber crossbraces. 

7. Placement e crossbraces. When the 
verr.cal spacing of crossbraces is four feet. 
place the top crossbrace so sore than two 
feet beiow the top of the ffeses, When the 
vertical spacing of crossbraces is five feet 
piece the top crossbrace no more than iS feet 
beiow the top of the tench. 

[Appendix C] 
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TABLE C-l.l 

TIMBER TRENCH SHORING -- T1MPER REQUIREMENTS * 

SOIL TYPE A P • 25 X II • 72 psf (2 ft Surcharge) 

3 

•a 

IP 

c 
5 

•a 

p tn 

3 3 

tn 

H s> 
a 
a 
o 

DEPTH 
OF 

TRENCH 
(FEET) 

5 

TO 

in 

10 

TO 

15 

15 

TO 

20 

OVER 
20 

HOKIZ. 
SPACING 
(FEET) 

UP TO 
6 

UP TO 
0 

UP TO 
10 

UP TO 
12 

UP TO 
6 

UP TO 

e 
UP TO 
10 ' 

UP TO 
12 

UP TO 
6 

UP TO 
0 

UP TO 
10 

UP TO 
12 

SEE NOTE 

VII 

UP TO 
4 

4X4 

4X4 

4X6 

4X6 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

nxo 

oxn 

: l 

SIZE (ACTUAL) AND SPACING 01 MIMDl 
CROSS BRACES 

DTII or 

UP TO 
6 

4X4 

4X1 

4X6 

4X6 

4X4 

4X6 

6X5 

6X6 

6X6 

6X6 

0X8 

oxn 

TRENCH 

UP TO 
9 

4X6 

4X5 

4X6 

6X6 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

oxn 

RXR 

(FEET) 

UP TO 
12 

6X6 

6X6 

6X.6 

6X6 

6X6 

6X6 

$XQ 

6Xn 

6XQ 

6xn 

oxo 

oxn 

UP TO 
15 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X0 

6X0 

6X0 

6X0 

nxio 

VEIU. 
SPACING 
(FEET) 

- 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 

4 

MAIfS 

SIZE 
(IN) 

Nut 
ReoM 
Hot 

IteqM 

oxn 
Nul 

oxn 

10X10 

6xn 

_nxn 

QX1Q 

10X10 

VIUT. 
SPACING 
(FEET) 

. - -

4 

4 

4 

4 

4 

4 

4 

4 

1 

RS *• 

tmx nun 

JXQSL-

3X6 

3X6 

3X6 

U 
ALLIUM! 

'RIGHTS 
>LC HORIZONTAL S 
(rEET) 

4 

2X6 

5 

2X6 

2X6 

fi 

_£X6 

2X6 

3X0 

_JXQ_ 

—, 

•AC int; 

« 

2X0 

* Mixed oak or equivalent with a .bending strength not less than 850 p s i . 
* * Manufactured members of equivalent strength may by subsL I luted for wood. 



TABLE C-1.2 

TIMBER TRENCH SHORING — MIMHUH TIMBER REQUIREMENTS * 

SOU. TYPE B P - 45 X II ) 72 paf (2 ft. Surcharge) 
a 

CO 
M 

DEPTH 

OK 
TRENCH 
(KEET) 

5 

TO 

10 

10 

TO 

15 

15 

TO 

20 

OVER 
20 

SIZE (ACTUAL) AND PACING Of ULMliE 

HORIZ. 
SPACING 
(FEET) 

UP TO 
6 

UP TO 

a 
UP TO 

10 

Sco 
Note 1 

UP TO 
6 

UP TO 
8 

UP TO 
10 

See 
Note 1 

DP TO 
6 

UP TO 

a 
UP TO 

10 

Soo 
Note 1 

SEE NOT 

win 

4 

4X6 

6X6 

6X6 

6X6 

6X8 

8X8 

6X8 

axn 

8X10 

E 1 

CROSS IHtACr.S 

TIL°r 
UP TO 

6 

4X6 

6X6 

6X6 

6X6 

6X8 

8X8 

6XB 

8KB 

11X10 

RI.NC1I 
UP TO 

9 

6X6 

6X6 

6X6 

6X6 

6X8 

8X8 

6X8 

8X8 

8X10 

(KEET) 
UP TO 

12 

6X6 

6X8 

6X8 

6X8 

8X8 

8X8 

8X8 

HXO 

8X10 

UP TO 

15 

6X6 

6X8 

6X8 

6X8 

8X8 

8X10 

8X8 

fix 10 

1 OX 10 

VERT. 
SPAIMW; 
(FEET) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

UAI.ES 

SI/.E 

(IN) 

6X8 

8X10 

10X10 

HX8 

10X10 

10X12 

HXIO 

10X12 

12X12 

VERT. 
SI'ACINC 
(FEET) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

IS** 
uriticiiTS 

MAXIMUM 

CLOSE 

'iX6 

JX6 

1X6 

ALLOWABLE HORIZONTAL SPACIIH; 
(FEET) 

2 

2X6 

2X6 

2X6 

3 

2X6 

2X6 

2X6 

.' 

* Mixed oak or «e|u I vo lcnc wi th a l ivit i l log o t r u n g t h not I v. a a than 850 pu t . 
* * Manufactured iiKimlicru uf c<|tilvul unt uLrcMi|;th m;iy hy subs! l i ul i d l o r wuinl. 
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TABLE C - l . 1 

TIMBER TRENCH SII0R1HC — MINIMUM TIMBER KEqillREMEHTS * 

SOIL TYPE C P - 60 X II • 72 psf (2 f t . Surcharge) 
a 

DEPTH 
OK 

TRENCH 
(EEET) 

5 

TO 

10 

ID 

TO 

15 

15 

TO 

20 

OVER 
1 20 

S1ZJ- fACTIIAI.i AND SPACING 
CROSS IMAGES 

IIORIZ. 
SPACING 
(EEET) 

UP TO 
6 

UP TO 
6 

UP TO 
10 

See 
Note I 

UP TO 
6 

UP TO 
8 

See 
Note 1 

See 
Note 1 

UP TO 
' 6 

See 
Note 1 
Sea 
Note 1 
See 
Note 1 

WIDTH OF TRENCH (EEET) 

UP TO 
4 

6X6 

8X8 

6X10 

8X6 

8X10 

8X10 

UP TO 
6 

6X8 

8X8 

8X10 

8X8 

8X10 

exio 

UP TO 
9 

6X8 

8X8 

8X10 

8XB 

6X10 

8X10 

UP TO 
12 

BXB 

BX6 

8X10 

8X8 

8X10 

8X10 

UP TO 
15 

8X8 

BXIO 

10X10 

8X10 

10X10 

10X10 

SPACING 
(KKET) 

5 

5 

5 

5 

5 

5 

OF MEMOIRS** 

SIZE 

8X10 

10X12 

12X12 

10X12 

12X12 

12X12 

VERT. 
SPACING 
(EEET) 

5 

5 

5 

5 

5 

5 

UPRIGHTS 

IIAX lltllll AI.I.IHMIU.E HORIZONTAL SI'AG NIG 
(EEET) (St;<! Ili.lt 2) 

CLOSE 

2X6 

2X6 

2X6 

2X6 

2X6 

3X6 

t 

SEE NOTE 1 

Mixed Oak or equivalent wi th a bending strongth not lea a lltan 850 p a l . 
Manufactured uiuinhers of equivalent strength may hi* subtil f lu ted fur wood. 

http://Ili.lt


TABLB C-2.1 

TIMBER TRENCH SHORING — MIN1H11H TIMBER REQUIREMENTS * 

SOIL TYPE A P - 25 X II t 72 puf (2 ft. Surcharge) 
a 

u 

M 

DEPTH 
OF 

TRENCH 

(FEET) 

5 

TO 

10 

10 

TO 

15 

15 

TO 

20 

OVER 
20 

SIZE (S'.S) AMI) SIM 
CROSS BRACES 

IIORIZ. 
SPACING 
(FEET) 

UP TO 
6 

UP TO 
8 

UP TO 

10 

UP|2 TO 

UP TO 
6 

UP TO 
8 

UP TO 
10 

[IP TO 
12 

JP TO 
6 

UP TO 
8 

JP TO 
10 

UP TO 
12 

UlllTM OK TRENCH (FEET) 

UP TO 
4 

4X4 

4X4 

4X6 

4X6 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

UP TO 
6 

4X4 

4X4 

4X6 

4X6 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

UP TO 
9 

4X4 

4X4 

4X6 

4X6 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

IIP TO 
12 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X8 

UP TO 
11 

4X6 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X8 

6X8 

VKHT. 
SPACING 
(FEET) 

am; uoiuium. 
WAIF.S 

SUE 

Hut 
Hu<|M 

Not 
Req'd 

8X0 

8X8 

Not: 
Ruq'il 

6X8 

OX II 

BX 10 

6X8 

IIXM 

6X10 

8X12 

VEUT. 
SPACING 

Hot 
lt<M|M 
Not 

itiMi'.i 

4 

4 

Not 
ltt!Cj\l 

/, 

4 

4 

4 

4 

4 

4 

* ft 

UPRIGHTS 

MAXIMUM ALLOWABLE HORIZONTAL SPACING 
(FELT) 

CLOSE 

3X6 

3X6 

3X6 

3X6 

'. 

4X6 

4X6 

4X12 

4X12 

5 

4X6 

4X8 

r. 

4X6 

4X6 

4X10 

4X10 

11 

4XB 

SEE NOTE 1 ' 

* Douglas fir or cqulvulviit with a bunding strength not. leys than 1500 psl. 
** Manufactured members of equivalent strength may be KUIJSIliutud fur wood. 



TABI.E C - 2 . 2 

TIMBER TRENCH SIIORING - - HI t i l HUH TIHDER REQUIREMENTS * 

SOIL TYPE B P - 45 X II • 72 psf ( 2 f t . S u r c h a r g e ) 
a 

O 
O 
2 
in 
- I 
ni 
C 
O 
- I 
O 
• > 

m 

DEPTH 
OF 

TRENCH 
(FEET) 

5 

TO 

10 

10 

TO 

15 

15 

TO 

20 

OVEK 
20 

SlZf (S'.S) AND SPACING OF HFHIJFRS ** 

rnnss miAfFS 
IIORU. 
SPACING 
(FEET) 

IIP TO 
6 

UP TO 
8 

UP TO 
10 

See 
Note 1 

UP TO 
6 

UP TO 

a 
UP TO 

10 

See 
Note 1 

UP TO 
6 

UP TO 
8 

UP TO 
10 

See 
Note 1 

WIDTH OF TRENCH (FEET) 

UP TO 
4 

4X6 

4X6 

4X6 

6X6 

6XB 

6X8 

6X8 

6X0 

ax a 

UP TO 
6 

4X6 

4X6 

4X6 

6X6 

6X8 

6X8 

6X8 

6X8 

8X8 

UP TO 
9 

4X6 

6X6 

6X6 

6X6 

6X8 

8X8 

6X8 

6X8 

8X8 

UP TO 
12 

6X6 

6X6 

6X6 

6X8 

8X8 

8X8 

6X8 

8X8 

8X8 

UP TO 
15 

6X6 

6X6 

6X8 

6X8 

8X8 

8X8 

BX8 

8X8 

8X8 

VKRT. 
SPACING 
(FEET) 

5 

5 

5 

5 

5 

5 

.5 

5 

5 

WALKS 1 

SIZE 

("0 

6X8 

8X8 

8X10 

8X8 

10X10 

10X12 

8X10 

10X12 

12X12 

VI" IU" 
SPACING 

(IT ETA 

5 

5 

5 

5 

5 

5 

5 

5 

5 

HAXI1I1IH Al.LOUA 

'RIGHTS 

HI.E HORIZONTAL SPACING 
(FEET) 

CLOSE 

3X6 

3X6 

3X6 

4X6 

4X6 

4X6 

2 

3X8 

4X10 

4X10 

4X10 

3 
3X12 
4X8 

4XS 

4 

4X8 

6 

4X12 

SEE NOTE 1 

* Douglas M r or e q u i v a l e n t w i t h <i hundlnf' si: I L M I ^ I I I not; lus:; i t ian IMH) |>s l . 
* * Hano i a c i n i IM| iiiiMnhitrs o f t :< | t i lva l i!ilt ;. l l i:n)',< h may In: : ,ul i : . l I ( u l t:*l f u r u t j . n l . 
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TABLE C-2.3 

TIMBER TRENCH SHORINC — MINIMUM TIMBER RETIREMENTS * 

SOU. TYPE C P - 80 X II + 72 psf (2 ft. Surcharge) a 

• 
O 

* Douglau f i r or e<|iilviilt>ul: wi th a hcmllng tit icngi It nut lean than 1500 |>sl 
* * Hanufacturetl memheru of equivalent strength utiiy he sulmi l i ui iM for wood. 

DEPTH 

OK 

TRENCH 
(EEET) 

5 

TO 

10 

10 

TO 

15 

15 

TO 

20 

OVER 
20 

SI7.K (S'IS) AMI) SPACINC fil Minimis 
CROSS BRACES 

HORIZ. 
SPACINC 
(FEET) 

UP TO 

6 

UP TO 
8 

UP TO 
10 

See 
Note 1 

UP TO 

fi 
UP TO 

8 

Note 1 

See 
Note 1 • 

UP TO 
6 

See 
Note 1 

Sea 
Note 1 
Seo 
Joto I 

UP TO 

6X6 

6X6 

6X6 

6X8 

8X8 

8XB 

UP TO 

6 

6X6 

6X6 

6X6 

6X8 

8X8 

8X8 

UP TO 

9 

6X6 

6X6 

8XS 

6X8 

8X8 

8X8 

(fEE'H 
UP TO 

1? 

6X6 

8X8 

8X8 

8X8 

8X8 

8X10 

UP TO 
15 

8XS 

8X8 

8X8 

8X8 

8X8 

8X10 

VERT. 

SPACINC 

(KEPT) 

5 

5 

5 

5 

5 

5 

MM. S 

SIZE 

_Uli:L_ 

8X11 

10X10 

10X12 

10X10 

12X12 

1 OX 1 2 

vim. 
SPACING 
(KKET) 

5 

5 

5 

5 

5 

5 

l A 

UPRIGHTS 

MAXIMUM Al.l.niJAHl.E llOlt IZOIMAI. SPACINC 
(FEET) 

CLOSE 

3X6 

JX6 

3X6 

4X6 

4X6 

4X6 

t 

SEE NOTE 1 

•lUiNQ COOK 4II0-H-C 
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Appendix D to Subpart ? 

A.'x~ir-j.-r, Hydrzwiic Sr.crir.? 'or 
7rsr.cr.ss 

;al Sccze. This acocndix contains 
•,r.:o manor. ".hat can be used when aluminum 
hyci.'auiic snoring is providec as a method of 
pr-jiection against cave-ins in tenches that 
do noi exceed 30 feet |6.:m( in depth. This 
aopendix must be used when design of the 
aiurninum hycrauiic protective system cannot 
be performed in accordance with 
I ;g=3.65acl(:). 

(b) Soil Classification. In order to u*e data 
presented in this appendix, the soil type or 
types :n which the excavation is made must 
first be determined using the soil 
classification method set for.; in appendix A 
of sub-parr P of par: !93S. 

\c', Prsser.tc::on of hv'orrr.ztion. 
Information is presented in several forms is 
fellows: 

{:) information is presented in tabular form 
;.-. Tdbies D-i.l. U-i.3. D-1.2 and E-l.4. Each 
tcbie presents the maximum vertical and 
horizontal spacings that may be used with 
various aluminum member jicss and various 
hyc.*3uiic cylinder sizes. Each table contains 
data cniy for the particular soil type in which 
the excavation cr portion of the excavation is 
mace. Tables D-l.*. and D-I.C are for vertical 
shores :n Types A and 3 joii. Tables B-i.3 
and -*..•; are for horizontal water systems in 
Types 3 and C soii. 

[2'. information concerning the basis of the 
tahuisr data and the limitations of the data ia 
presented in paragraph (d) of this appendix. 

(3) Information explaining the use of the 
tabular data is presented in paragraph (e) of 
this apnendix. 

(4) information illustrating the use of the 
tabular data is presented in paragraph [(] of 
this appendix. 

(3) Miscellaneous notations (footnotes) 
regarding Table D—i.: through D-1.4 are 
presented in paragraph (g) of this appendix. 

(6) Figures, illustrating typical installation! 
of hycrauiic shoring, are included just prior to 
the Tables. The illustrations page ia entitled 
"Aluminum Hycrauiic Shoring; Typical 
Installations." 

(d) 3cs:s end Untitcuans of the data. 
(;] Vertical shore rails and horizontal 

wales are those that meet the Section 
Modulus requirements in the O-l Tables. 
Aluminum material is 606T-T3 or material of 
equivalent strength and properties. 

[Z; Hydraulic cylinders specifications- {I] 2-
inch cylinders shall be a minimum 2-inch 
inside diameter with a minimum safe working 
capacity of no less ih«n ia.000 pounds axial 

12-4-89 Puonsnad 2y The BUREAU OF NATIONAL 

compressive ioac ii maximum extension. 
Maximum extension :s :o -".ciuce rail range of 
cylinder extensions as recommended by 
cracuc*. manufaru.™:. 

iiii j-;ncr. cyimcars shall he a minimum 3-
:nch msitis diame'.sr with a safe working 
cuoactty at not isss than jQ.COO pounds axiai 
compressive ioac si sxiensions as 
recommended by product manufacturer. 

(3t Limitation of aopiication. 
(i) It is not intended that the aluminum 

hydraulic specification apply to every 
situation that may be experienced in the 
field. These data were developed to apply to 
the situations that are most commonly 
experienced in current trenching practice. 
Shcnr.g systems for use in situations that are 
not covered by the data in this scpendix must 
be otherwise designed as specifies in 

5 :s:s.53^:c;. 
[iij When any of the fcilowms conditions 

are present, the members specified in the 
Tables are not considered adequate. !n this 
case, an alternative aluminum hycrauiic 
shoring system cr other type of protective 
system must be designed :n accordance with 
i IS2S.&5Z. 

(A) When vertical loads imposed on cross 
braces exceed a '.00 Pound gravity load 
distributed on a one foot jecion of the center 
of the hycrauiic cylinder. 

(B) When surcharge loads 3re present from 
equipment weighing :n excess o: 21.200 
pounds. 

(CJ When oniy the 'lower portion or a 
trench is shored and the remaining portion of 
the trench is sloped or benched iniess: The 
siopec portion is sicced at an angle less steep 
than three horircr.tai to one vertical; or the 
members are selected from the tables for use 
a: a depth which is determined from the top 
of the overall trench, and not torn the toe of 
the sloped pom ox 

(e) Use of Tobias D-l.1. £-*-! D-IJ and 
C-i.4. The members of the shoring system 
that are to be selected using this information 
are the hydraulic cylinders, and either the 
vertical shores or the horizontal wales. When 
a water system is used the vertical timber 
sheeting to be used is also selected from 
these tables. The Tables D-l.l and D-1.2 for 
vertical shores are used in Type A and 3 soils 
that do not require sheeting. Type 3 soils that 
may require sheeting, and Type C soils that 
always require sheeting are found in the 
horizontal waie Tables D-VJ and D-l.l. The 
soil type must first be determined in 
accordance with the soil classification 
system described in appendix A to subpart P 
of par *92B. Using the appropriate table, the 
selection of the sice and spacing of the 

[Appendix 0] 
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member* is mace. The selection :s based on 
uie -iecm ir.c width of "Jie tr-nc™. where the 
memzers are :a be installed. L". Jtese tables 
the veriicai spacing :s heic constant at four 
:e-i on center. The :acies snow the maximum 
hcrmnntai icaei^g ai cyiincera aiiawed for 
each aire si -*aie in '.r.e water sysiem tables. 
and :n the vertical snore tacies. the hydraulic 
cylinder horizontal spacing ;s the same as the 
vertical shore spacing. ' 

(H Example x> Illustrate the Use of the 
TcsJes; 

(l) Exampie it 
A trench dug in Type A soil is 3 feet deep 

and 3 feet wide. From Table &-I.1: Find 
vertical shares and 2 inch diameter cylinders 
spaced 3 feet an center ;o.c) horizontally and 
•* feet an center [o.c! vertically. (See Figures 
1 4 3 fcr typical ins tail at: ens.] 

[Z\ Example 2: 
A trench is dug in Type 2 soil that does r.ot 

require sheeting. ".3 feet deep and 5 feet wide. 
From Tacie D-i™ Find verjeal ahcres and 2 
inch diameter cylinders spaced 3.5 feet o.c 
henznntaily a.-.d 4 feet c.c. vertically. [See 
Figures 1 i 3 fcr r/picii installations.) 

(31 A ranch is dug in T-/^e 3 soil '.hat does 
net require sheevir.g. but does experience 
some miner raveling of the trench face. The 
trench :» 18 feet ittz and 9 feet wide. From 
Table 2-1.2: Find vertical shores and 2 inch 
diameter cylinder (with special oversleeves 
as designated by teams;* =2; spaced 5.5 feet 
o.c. horizontally and 4 fee: o.c vertically. 
piywocd (per footnote igj("} tc the S-l Table) 
should be used behind the shores. (See 
Figures 2 4 3 for typicai installations.) 

(•4) Example 4: A trench is dug in previously 
disturbed Type 3 soil with characteristics of 
a Type C soil, and will require sheeting. The 
trench is IB feet deep and 12 fee! wide. 8 foot 
horizontal spacing between cylinders is 
desired far working space. From Table D-1J: 
Find horizontal waie with a section modulus 
of 14.0 spaced at 4 feet o.c vertically and 3 
inch diameter cylinder spaced at 9 feet 
maximum o.c horizontally. 3 x *.2 timber 
sheeting is required at close spacing 
vertically. (See Figure 4 for typical 
installation.) 

(5) Example 5: A trench is dug in Type C 
soil. 3 feet deep and 4 feet wide. Horizontal 
cylinder spacing'in excess of 3 feet is desired 
for working space. From Table D-1.4: Find 
horizontal waie with a section modulus of 7.0 

inn 2 :nch diameter cylinders spaced at 13 
fee; 3.c. benccntaiiy. Cr. fine hartzsntai wale 
with i 14.3 section mocuius and 2 inch 
diameter cyiind-r spaced a; ".0 fee! o.c 
hcrcsntaiSy. 3otn '-vales are soaced 4 feet o.c 
vertically. 2 < \Z timber shet'.ing TI required 
ai close spacing vertically. ;Sce Figure 4 fcr 
rypicai installation.) 

is) Footnotes, and general notes. far Tables 
£-:.:. D~;.z 2-i.l. and 3-1.4. 

[;) For appiicanons other man those listed 
. in the sables, refer to § 1925.65.2[.c}[2) for use 
of manufacturer's tabulated data. For trench 
depths in excess of 20 feet, refer to 
I *.925.6S2(c!(2! and j 1926^S4c;[3(. 

(2) 2 inch diameter cylinders, at this width. 
jhai ' have structural steel tube 
'.2.5 < 3.5x0.13751 oversieeves. orstrucrjnl 
oversleeves of manufacturer's specification. 
extending the fuii. ccilapsed length. 

(3! Hycrauiic cylinders capacities. (') 2inch 
cylinders shall be a minimum 2-inch inside 
diameter with s safe working capacity of not 
•ess than '.3.000 pounds axiai compressive 
lead at maximum extension. Maximum 
extension is to include fail range of cylinder 
extensions.as recommended by product 
manufacturer. 

,'ii! 3-inch cylinders shall be a minimum 3-
:nch inside diameter with a safe work 
capacity ;f not less than 2C.000 pounds axiai 
cempressive load at maximum extension. 
Maximum extension is to include full range of 
cylinder extensions as recommended by 
prccuc: manufacturer. 

[i] Ail spacing indicated is measured 
center to canter. 

(5j Vertical shoring rails .hall have 9 
minimum section modulus of 0.40 inch. 

(6) When vertical shores are used, there 
muit be a minimum of three shores spaced 
equally, horizontally, in a group. 

(7) Plywood shaij be 1.125 in. thick 
softwood or 0.73 inch, thick. 14 ply. arctic 
white birch {Finland form). Please note that 
ptywood is not intended as a structural 
member, but oniy fcr prevenrion of local 
raveling (sioughing of the trench face} 
between shores. 

(8) See appendix C for timber 
specifications. 

(9) Wales are calculated for simple spaa 
conditions. 

{10) See appendix D. item [dl for basia tad 
limitations of the data. 

[Appendix D] 
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CONSTRUCTION STANDARDS 

ALUMINUM HYDRAULIC SHORING 

TYPICAL INSTALLATIONS 

FIGURE NO. 1 
FIGURE NO. 2 

V S * T [ C A l J A I L 

!*\ ^VEJTICAL KAIL 

IT 

•^r--;' 

FIGURE NO. 3 
VCfl TCJkL UUMMM 

V E R T I C A L Q 

S P A C I N G 

4 ' M A X . . 

>- 2 ' MAX . 

FIGURE NO. 4 

X O K I Z O N T A L S P A C I H B 

2 « MAX 

VCXTICAt • 

JPACIMC 

uroiAULie 
g GTLUBCI 
r4 

12-*-89 

[Sec. 1926.6S2. Figures 1-4] 
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T A B L E D - L I 
ALUMINUM HYDRAULIC SI IORING 

VERTICAL SHORES 
FOR SOIL TYPE A 

a 
(J 

IO 

u 

DEPTH 
OF 

TRENCH 

(FEET) 

OVER 
5 

UP TO 
10 

OVER 
10 

UP TO 
15 

OVER 
15 

UP TO 
20 

OVER 20 

1 lYDRAUUC CYLINDERS 

MAXIMUM 
HORIZONTAL 

SPACING 

(FEET) 

R 

8 

7 

MAXIMUM 
VERTICAL 
SPACING 

(FEET) 

4 

WIDTH OF TRENCH (FEET) 

UP TO 8 

2 INCH 
DIAMETER 

OVER B UP 
TO 12 

2 INCH 
DIAMETER 
NOTE (2) 

OVER U U P 
TO 15 

3 INCH 
DIAMETER 

NOTE(I) 

Fooinoies to tables, ami general noics on hydraulic shoring, are fomul in Appendix D, Rem (g) 
Note (I) : Sec Appendix D, Item (g)(1) 
Noic (2): Sec Appendix D, hem (g) (2) 
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T A B L E D - 1.3 
ALUMINUM HYDRAULIC SHORING 

WALER SYSTEMS 
FOR SOIL TYPE II 

(•i 

CO 
M 

to 
p. 

DEPTH 
OF 

TRENCH 

(FEET) 

OVER 
5 

UP TO 
10 

OVER 
10 

UP TO 
15 

OVER 
15 

UP TO 
20 

OVER 20 

WALES 

VF.KTICAI-
M'ACINO 

(FEET) 

4 

4 

A 

* 

SECTION 
MODULUS 

(IN1) 

3.5 

7.0 

14.0 

3.5 

7.0 

14.0 

3.5 

70 

14.0 

HYDRAULIC CYLINDERS 

WIDTH OF TRENCH (FEET) 

UP TO 8 

IIOIUZ. 
SPACING 

8.0 

9.0 

12.0 

6.0 

8.0 

100 

5.5 

6.0 

9.0 

CYUNnr. i t 
D I A M I i l l K 

2 IN 

2 IN 

3 IN 

2 IN 

3 IN 

3 IN 

2 IN 

3 IN 

3 IN 

O V E R 8 U P T O 12 

1IOKIZ. 
SPACING 

8.0 

9.0 

12.0 

6 0 

8.0 

10.0 

5.5 

60 

9.0 

CYLlNDIi l t 
DIAMF.TEK 

2 IN 
NOTE(2) 

2 IN 
NOTE<2) 

3 IN 
2 IN 

NOTI:(2) 

3 IN 

3 I N 

2 IN 
NOTE(2) 

3 IN 

3 IN 

O V E R 12 U P T O I S 

IIOUI/.. 
SPACING 

8.0 

9 0 

12 0 

6.0 

8.0 

10 0 

5.5 

6.0 

9.0 

CYI INDUIt 
DIAMITLK 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

TIMIUIt UPIUGUTS 

MAX.IIOUIZ.SPACING 
(ON CEN'll iK) 

SOLID 
SI 11 El 

3x12 

2 FT. 

_ — 

3x12 

. 

3 FT 

3x12 

NOTE (I ) 

Fooinoics to labics, and general notes on hydraulic ihoring, arc (omul in Appendix D, hem (g) 
Noics(l): Sec Appendix D, iicm (g)(1) 
Notes (2): See Appendix D, Iicm (g) (2) 
* Consult product mamtfaclurcr and/or (pialified cmmicer for Section Modulus of available wales. MI 
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TADLED- 1.4 
ALUMINUM HYDRAULIC SI IORINO 

WALER SYSTEMS 
FOR SOIL TYPEC 

3 

(9 c 
31 

i 

9 *P* 
rt in 

1 N 
H 
H 
tr 
• 
a 

DEPTH 
OF 

TRENCH 

(FEET) 

OVER 

5 
UP TO 

10 

OVER 
10 

UP TO 
15 

OVER 
15 

UP TO 
20 

1 OVER 20 

WALES 

VERTICAL 
SPACING 

(FEET) 

4 

4 

4 

• 

SECTION 
MODULUS 

( I N ' ) 

3.5 

7.0 

14.0 

3.5 

7.0 

14.0 

3.5 

7.0 

14.0 

HYDRAULIC CYLINDERS 

WIDTI1 OF TR ENCI1 (FEET) 

UP TO 8 

IIOKIZ. 
SPACING 

6.0 

6.5 

10.0 

4.0 

5.5 

8.0 

3.5 

5.0 

6.0 

CYLINOIilt 
MAMETEK 

2 IN 

2 IN 

3 IN 

2 IN 

3 IN 

3 IN 

2 IN 

3 IN 

3 IN 

OVER R UP TO 12 

IIORIZ. 
SPACING 

6 0 

6.5 

10.0 

4.0 

5.5 

8.0 

3.5 

5.0 

6.0 

CYI.INI)I:1< 
DIAMETER 

2 IN 
NOTI:(21 

2 IN 
NOTE(2) 

3 IN 

2 IN 
NOTE(2) 

3 IN 

3 IN 

2 IN 
NOTE(2l 

3 IN 

3 IN 

OVER I 2 U P T O 15 

MORI/.. 
SPACING 

6.0 

6.5 

100 

4.0 

5.5 

K.O 

3.5 

5.0 

6.0 

N O T E ( I ) 

CYLINDER 
DIAMETER 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

TIMIir. l t U P R I G H T S 

MAX.IIORIZ SPACING 
( O N ( T : N I I it) 

SOLID 
SI IIICI 

3x12 

3x12 

3x12 

2 m 

— 

— 

3 rr. 

i 

Footnotes to tables, and general notes on hydraulic shoring, arc found in Appendix D, Item (g) 
Notes (I) : See Appendix D, item (g)(1) 
Notes (2): See Appendix D, Item (g) (2) 
* Consult product mamifaciurcr and/or qualified engineer for Section Modulus of available wales. 
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Appendix E to Subpart P—Alternatives to Timber Shoring 

F i g u r e I . Aluminum Hydrnul ic Shar ing 

= =.===HNCH ~;LE 

V E S T [ C A l * * I I 

K T B J A U K C C T I. E M 0 E 2 

Figure 2. Pneumatic/hydraulic Shoring 

Q * « / * » * * * * * * i 
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Figure 3. Trench Jacks (Screw Jacks) 

•f\ 

S-f 
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f-T^.-r.-r. 
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Figure 4. Trench Shields 
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31:3182.23 RErHnSNCE .=:L= 

Appendli F to Subpart P—Selection of Protective Systems 

The foilcwiruj figures are a jrashic su=--T.ary of the requirements contained in subpart ? for excavations 20 feet or less in dtz: 
Protective systemi for use in excavations more than 10 feel ia death must be designed by a registered professional engineer in 
with i 192fl.SS2-(b) and [cj. 

si 3cccr=ar.;s 

Is ene excavation more 
Chan 5 feec in depch? 

Is there p o t e n t i a l 
fo r cave- in? 

NO 

vrc 

Stopinc 
se lec ted , 

Co to Figure 2 

MP v r c I s Che excava t ion 
e n t i r e l y in s t a b l e rock? 

Excavat ion mav be 
ie w i t n 

vertical sides. 

Excavation must be 
sloped, shored, or 
shielded. 

MO 

Slmring or s h i e l d i n g 
se lec ted . 

Co to Figure 3 

FIGURE ! - PREUMTNARY DECISIONS 

[Appendix F] 
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YES 

S lop ing s e l e c t e d as the 
method of p r o t e c t i o n 

Wi l l s o i l c l a s s i f i c a c i o n 
be made in accordance 
w i t h 51926 .652 (b)? 

E x c a v a t i o n muse comply with 
one of t h e f o l l o w i n g t h r e e 
ope i o n s : 

Opcicn I : 
^ 1926.552 ( b ) ( 2 ) which 

r e q u i r e s Append ices A 
and B Co be fo l lowed 

Ope i o n 2 : 
J 1 9 2 6 . 6 5 2 ( b ) ( 3 ) which 

r e q u i r e s o t h e r cabuLaced 
d a t a it s e e d e f i n i t i o n ) co 
be folLowed. 

O p t i o n 3 : 
i t 9 2 6 . 6 5 2 ( b ) ( 4 ) which 

r e q u i r e s che e x c a v a t i o n 
Co be d e s i g n e d by a 
r e g i s t e r e d p r o f e s s i o n a l 
e n g i n e e r . 

NO 

_ 

Excava t ions must comply 
wich$1926.652 ( b ) ( 1 ) which 
r e q u i r e s a s l c o e of 1%H: 1V 
(3& £ ) . 

FICriRE I - SLOPIVC OPTION'S 
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Snoring or sh ie ld ing se l ec t ed 
as che me:hod of p racec - ion . 

Soil c l a s s i f i c a t i o n i s requ i red 
when shoring or s h i e l d i n g i s 
used. The excavation must comply 
with one of che following four 
op t ions : 

Ope ion 1 
51926.652 (c)(1) which r equ i r e s 

Appendices A and C to be followed 
( e . g . timber s h o r i n g ) . 

Option 2 
51926.652 (c)(2) which r equ i r e s 
isanufacturers data Co be followed 
( e . g . hydraulic s h o r i n g , t r e n c h 
j a c k s , a i r shores, s h i e l d s ) . 

Option 3 
51926.652 (c)(3) which requires 

tabulated data (see de f in i t i on ) 
to be followed ( e . g . any system 
as per the tabulated data) . 

Option 4 
51926.652 (c) (4) which requires 

the excavation to be designed 
by a regisrpr^d profess ional 
engineer ' e . g . any designed 
system). 

FXCURE 3 - SHORINC AND SHIELDING OPTIONS 
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4J)4 Hazard Communication 

A. Introduction 

OBG Technical Services. Inc. is committed to providing 3 safe and healthy work environment re
al] employees through compliance with the Federal Hazard Communication Standards. It is 
recognizee that ceruin work activities and procedures require the use of chemicals which have 
potentially hazardous properties. When using such chemicals, it is important that workers are aware 
of the identity and-potentially hazardous properties of the chemicals. Thus, this section represents 
the Written Program and has been established to summarize the components of the Hazard 
Communication Program instituted by OBG Tech. 

This Written Hazard Communication Program is available to all employees, their designated 
representatives, and representatives of the Federal Occupational Safety and Health Administration. 
This Program has been developed in compliance with the federal regulations contained in 29 C?R 
191Q.12C0 and 29 CFR 1925.59. Further information on the program may be obtained from the 
Safer.- Coordinator in the Syracuse office. 

B. Materials Exempted 

The following materials are exempt from ALL aspeas of the Federal Hazard Communication 
regulations: 

1. Tobacco or tobacco products; 
2. Wood or wood products; 
3. Articles (defined as manufactured items, intended for use in specific shape or design, which 

do not release, or otherwise result in exposure to a hazardous chemical); 
4. Food, drugs, cosmetics, or alcoholic beverages in a retail establishment packaged for sale 

to consumers; 
5. Any consumer product or hazardous substance (as governed by the Consumer Product Safety 

Commission) which is used in the workplace in the same manner as normal consumer use. 
which results in a frequency and duration of exposure which is not greater than exposures 
experienced by consumers; 

6. Drugs in solid, Snal form for direct administration to the patient (Le., tablets or pills); and 
7. Hazardous wastes, as defined under the Solid Waste Disposal Act and the Resource 

Conservation and Recovery Act. 

C" Labeling program 

L No hazardous chemicals or chemical products win be used or accepted for use by OBG 
Tech, 'unless labeled with at least the following information: 

L Identity of the hazardous chemical(s); 
ii. Appropriate hazard warnings; 
iii Name and address (and phone number, if available) of the chemical 

manufacturer, importer, distributer, supplier, or other responsible party. 
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All OBG Tech employees are responsible for compliance with these requirements. 

2. Tne identiry of the chemical chat appears on the manufacturer's label will be the same name 
to identify the chemical on the List of Hazardous Chemicals. and the MSDS for that 
substance. 

3. All labels will be legible, in English, and prominently displayed on the container. 
4. In the situation of a stationary container, the label may be replaced by a sign, placard, 

process sheet, batch ticket, or other means to convey the identiry of the hazardous chemical 
and the appropriate hazard warnings. If these other forms of warning are used, they will be 
readily accessible to employees in their work area throughout each work shift. 

5. The Standard does not require a label to be placed on portable containers into which 
hazardous chemicals are transferred from labeied containers, and which are intended oniy 
for the immediate use of the employee who performs the transfer. However, by labeling 
the ponabie container appropriately, accidental misuse of the chemical by other employees 
may be prevented. 

6. No label is to be defaced cr removed unless the container is immediately marked with -jie 
required information. Any container without an appropriate label shouid be reported 
immediately to the job-site Supervisor. 

7. Exemptions from these labeling requirements are as follows; 

L Pesticides subject to the Federal Insecticide. Fungicide and Rcdentidde Act; 
ii. Food, food additives, color additives, drugs, cosmetics, or medical or 

veterinary devices, as governed by the Food and Drug Administration: 
iii. Alcoholic beverages, wine or malted beverages intended for non-industrial 

use; 
iv. Any consumer product or hazardous substance as defined by the Consumer 

Product Safety Commission; 

D. Comprehensive List of Hazardous Chemicals 

Every chemical or product mixture of chemicals in any of the OBG Tech job-sites which is included 
in any of the four following lists of hazardous chemicals is listed in the List of Hazardous Chemicals 
for each jobsiie. This List will be kept and maintained by the job-site Supervisor in a central 
location at each jobsiie, such as the field office trailer. The four defining lists of hazardous 
chemicals are as follows: 

L Those compounds with designated OSHA Permissible Exposure Limits, as listed in 29 CFR 
1910, Subpart 2 (Toxic and Hazardous Substances'); ' 

2. Those compounds listed in Threshold Limit Values for Chemical Substances in the Work 
Environment* as published in the latest edition by the- American Conference of 
Governmental Industrial Hygieuists; 

3. Ine latest edition of the 'Annual Report on Carcinogens", published by the National 
Toxicology Program; 

4. The Monographs published by the International Agency for Research oh Cancer. 

If a product contains a mixture of chemicals, it is considered to be hazardous if it contains 1% or 
more of any of the chemicals contained in any of the four lists referenced above. In the case of 



OBG TECHNICAL SERVICES. INC SECTION: -i.O-i 
HEALTH AND SAFETY MANUAL SUPERSEDES: None 

DATE: May l-i. 1992 
REVIEW: January 3,1903 
PAGE: 3 of 5 

carcinogens, a mixture is considered to be hazardous if it contains Q.19& or more of any of the 
carcinogens within the lists referenced above. 

The identic;/ of each chemical, as noted in the List of Hazardous Chemicals, will be the same as the 
identity that appears on the container label and on the MSDS. A copy of the List of Hazardous 
Chemicals win be located at each Field Office along with a corresponding MSDS ale for each 
compound on the list. Updating or the Comprehensive List of Hazardous Chemicals will be done 
regularly, upon acquisition of new materials and/or elimination of "old" materials. Each job-site 
Supervisor or his designate within OBG Tech will be responsible for updating each iobsite's list and 
MSDS rile. 

E. Material Safer-' Data Sheets 

Copies of Material Safer/ Data Sheets for all hazardous chemicals to which employees may be 
exposed will be 1-cept at a central location at each jobsite. such as the ueid office trailer and are 
readily accessible :o employees in the work area during each work shift. The job-site Supervisor 
or his designate is responsible for maintaining and updating the file of Material Safety Data Sheets. 

Each Material Safer/ Data Sheet shall be in English and shall contain the following information: 

1. The identity used on the IabeL 
2. Physical and chemical characteristics of the hazardous chemicaL 
5. Physical and health hazards of the hazardous chemicaL 
4. The primary routes of entry. 
5. The OSHA permissible exposure limit, ACGIH threshold limit value, and any other exposure 

limit used or recommended by the chemical manufacturer, importer, or employer preparing 
the material safety data sheet, where available. 

6. Whether the chemical is found to be a potential carcinogen. 
7. Precautions for safe handling. 
8. Control measures, such engineering controls, work practice, or appropriate personal 

protective equipment. 
9. Emergenc/ and first aid procedures. 
10. The date of the preparation of the material safety data sheet or the last change to it; and 
11. The name, address, and telephone number of the responsible party for preparation or 

distribution of the material safety data sheet. 

F. Employee Information and Training 

Employees working with or potentially exposed to hazardous chemicals appropriately informed and 
trained concerning the potential hazards of the materials to which they may be exposed at the time 
of their initial work assignment Training will be appropriately supplemented whenever a new 
hazard is introduced into the work area. 

Employee information includes: 

L The requirements of the Hazard Communication Standard; 
2. Any job-related activities involving hazardous chemicals; 
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3. Tne locations and availability of the Written Hazard Communication Program, the Ust(s) 
of Hazardous Chemicals, and the Material Safety Data Sheet FHe. 

Employee training includes: 

1. Methods and observations that may be used to detect the presence or release of a hazardous 
chemical in the work area. Such procedures include monitoring, visual apcearance and/cr 
odor recognition, symptoms, etc; 

2. The .physical and health hazards of the chemicals in the work area. 
3. Measures employees can take co protect themselves from such hazards. This includes 

specific procedures instituted by OBG Tech to protect employees from exposure to 
hazardous chemicals such as appropriate work practices, emergency procedures, and sersonai 
protective equipment suitable for use. 

4. The details of the Hazard Communication Program developed by OBG Tech, including an 
explanation of the labelling system and the Material Safety Data Sheets, and how employees 
can obtain and use the appropriate hazard information. 

Tnc Safer/ Coordinator is responsible for overseeing'the employee information and training orcgram. 
All training is documented and is filed in the Syracuse office. 

G. Provisions for Non-routine Tasks and Sub-Contractors 

Before any non-routine task is performed that could involve exposure to hazardous chemicals, the 
supervisor for the area involved will evaluate the task for appropriate work practice procedures, 
potential chemical hazards of the task, safety and protective measures are reviewed and understood 
by the employee. 

Prior to beginning work on OBG Tech jobsite, all sub-contractors will be given a copy of the 
Written Hazard Communication Program. Tne particular hazards associated with the work area(s) 
will be identified, along with all appropriate MSDSs for the materials to be used and/or encountered. 
Sub-Contractors arc responsible for training their own employees. The job-site Supervisor or 
Foreman is responsible for verifying that training has been performed by the sub-contractors. 

H. Multi-Em plover Workplaces 

OBG Technical Services, Inc. employees may use or store hazardous chemicals at a workplace in 
such a way that the employees of another employer or employers may be exposed. If this occurs, 
then the following steps must be taken. ' ' 

L Prior to the beginning of work on a multi-employer site, the Supervisor will notify all of 
the other contractors and sub-contractors where the MSDSs for all the hazardous chemicals, 
brought on-site by OBG Tech, are available. 

2. Tne Supervisor will inform the other employers of precautionary measures which need to 
be taken to protect employees from hazardous chemicals used by OBG Tech employees 
during normal operating conditions and in foreseeable emergencies. This communication 
will also include a brief description of the container labeling system used by OBG Tech. 

3. OBG Technical Services, Inc. will request similar information from all the other contractors 
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working on this site. 
4. OBG Tech employees will receive training in the hazards of new chemicals that they will 

use, and the chemicals to be used by other contraaon at a tool box safety meeting to be 
held prior to the beginning of work. 
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3.05 Confined Spaces 

A. Introduction 

OSHA has a standard, 29 CFR 1910.146, for permit-required connned spacss. The standard includes 
provisions for testing and entering confined spaces. The employee who enters a confined space may be 
subject to multiple hazards. The purpose of this section is to outline procedures to reduce these hazards. 

B. Definitions 

"Permit-required confined space' means a conimed space (see dennirion below) that has one or. more of 
the foUowing'characteristics: 

1. Contains or has a potential to contain a hazardous atmosphere (see deanition beiow). 

2. Contains a material that has the potential for engulfing an entrant. 

3. Has an internal configuration such diat an entrant could be trapped or asphyxiated by 
inwardly converging walls, or by a floor which slopes downward and tapers to a smaller 
cross-section, or 

4. Contains any other recognized serious safer/ or health hazard. 

"Confined Space" means a space that; 

1. Is large enough and so configured that an employee can bodily enter and perform assigned 
work; and 

2. Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, 
storage bins, hoppers, vaults, and pits are spaces that may have limited mr»ns of entry): 
and 

3. Is not designed for continuous employees occupancy. 

"Hazardous Atmosphere" means an atmosphere that may expose employees to the risk of death, 
incapacitation, impairment of ability to self-rescue, injury, or acute Wires from one or more, of the 
following causes: 

1. Flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit 
(LFL); 

2. Airborne combustible dust at a concentration that meets or exceeds its LFL (Note: this 
concentration may be approximated as a condition in which dust obscures vision at a 
distance of 5 feet (1.52 meters) or less); 

3. Atmospheric oxygen concentration below 19.556 or above 233%; 

4. Atmospheric concentration of any substance for which a dose or a permissible exposure 
limit is published in 29 CFR. 1910 Subparts G or 2 and which could result in employee 
exposure in excess of its dose or permissible exposure limit (Note: An atmospheric 
concentration of any substance that is not capable of causing death, incapacitation, 
impairment or ability to self-rescue, injury, or acute illness due to its health effects is 
not covered). 

5. Any other atmospheric condition that is immediately dangerous to life or health. 
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Note: For air contaminants for which OSHA has not determined a dose or permissible 
exposure limit, other sources of information, such as Material Safety Data Sheets that 
comply with the Hazard Communication Program, published information, and internal 
documents can provide guidance in establishing acceptable atmospheric conditions. 

"Non-permit confined space * means a confined space that does not contain or, with respect to atmospheric 
hazards, have the potential :o contain any hazard capable of causing death or serious physical harm. 

C. Confined Soaca Entr' Program 

1. Coordination with Host Employer (Owner) 

The Supervisor/To reman in charge oi entry -will: 

a. Obtain any available information regarding permit space hazards snd entry operations 
from :he host employer (Owner); 

b. Coordinate entry operations with the host employer (Owner), when both host employer 
personnel and OBG Tech personnel will be working near permit spaces; 

c. Inform the host employer (Owner) of :he permit space program that OBG Tech personnel 
will follow and of any hazards confronted or created in permit spaces, either through a 
debriefing or during the entry operation. 

d. -allow the Host Employers (Owners) confined space entry program whenever possible. 

2. Determine classification of Confined Space 

Should OBG Tech employees need to enter a confined space that has not been classified, then the 
following procedures will be used: 

a. Determine whether the space meets the definition of a confined space as defined in Part 
3 of this Section. 

b. If the space meets the definition of a confined space, then determine whether it meets 
the definition of a permit-required confined space. If the confined space does not meet 
the definition of a permit-required confined space, employees may enter the space after 
the appropriate safery pre-cautions have been taken. 

c. If the confined space requires a permit, refer to Part 3 of this section for the procedures 
- to be followed under these conditions. 

3. Preparations :br Permit-Required Confined Spaces 

The Supervisor/Foreman in charge of entry is responsible for 

a. Implementing the measures necessary to prevent unauthorized entry. 
b. Identifying and evaluating the hazards before employees eater the permit space, 
c. Specifying acceptable entry conditions on the "Safety, Work, Flame, Tank Entry, & Gas 

Test Permit" (An example is attarbfri Four-copy pressure sensitive forms are available 
from the Syracuse office). 

d. Isolating the permit space and following lock-out/tag-out procedures as necessary. 
e. Purging, inerting, flushing or ventilating the permit space as necessary to eliminate or 

control atmospheric ha-raw^ 
f. Providing signs and pedestrian, vehicle, or other barriers as necessary to protect entrants 

from external hazards. 
g. Verifying that conditions in the permit space are acceptable for entry throughout the 

duration of an authorized entry. 
h. Confirming that the necessary equipment is available and that employees are trained to 

use it as outlined on the permit. 
i. Performing testing as described in Section 6. 

j . Verifying that at least one attendant is stationed outside the permit space into which entry 
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is authorized for the duration of the entry. 
k. Verifying that the emergency rescue team has been notified (see Secaon 10). 
I. Coordinating entry operations when employees of more than one employer are 

simultaneously as authorized attendants in a permit space, so that the employees of one 
employer do not endanger the employees of any other employers. 

m. Prior to entry, signing the permit to authorize entry. 
n. Posting :he completed permit at the entry portai or by any other equally effective means, 

so that the entrants can confirm that pre-entry preparations have been completed. 
o. When a ladder is required to enter the confined space, the ladder must be tied securely 

and must aot be removed while anyone is in the confined space. 
p. Adequate lighting of an approved safety type must be provided. 
q. Ail accessary safety equipment to be used by the person entering the confined space as 

well as for the safety watch will be checked. 
r. Emergency procedures will be reviewed. 
s. Smoking is prohibited inside of and within twenty feet of the confined space. 
t. Spark proof hand tools and explosion proof equipment will be used. 
u. If welding is to be performed in the confined space chat previously or now contain 

combustibles, all residues, including dry scaie or sediment must be removed. If it is not 
possible to remove ail. combustible materiais, they must be covered with a aon-
combustibie blanket. 

v. At least one 20 lb. A3C multi-purpose fire extinguisher must be available for instant use 
in a confined space containing flammable gases or vapors. 

w. Each person involved shall be trained on the hazards," as outlined in Secaon 4, how to 
recognize the hazards, and how to protect themselves from the hazards. Additionally, 
the attendants will be training on the use of rescue equipment and other duties outlined 
Section 3. _ ' 

4. Training 

Each employee who is required to enter a permit-required confined space will be trained in the 
safe performance of duties. 

a. Training will be provided to each affected employee: 

(1) before an employee is assigned duties which require entry into permit-required 
confined spaces, 
(2) whenever there is a change in permit space operations that presents a hazard about 
which an employee has not previously been trained, or 
(3) whenever there is reason to believe either that there are deviations from the permit-
required confined space entry procedures or that there are inadequacies in the employee's 
knowledge or use of these procedures. 

b. The training will be documented by the employees name, the signatures or initials of the 
trainers, and the dates of training. This documentation will be filed in the employees 
safety file and is available for inspection. 

5. Procedures during entry 

a. The duration of the permit may not exceed the time required to complete the assigned 
task or job identified on the permit. 

b. The Foreman/Supervisor in charge of entry will terminate and cancel the entry permit 
when: 

(1) Entry operations covered by the entry permit have been completed; or 
(2) A condition that is not allowed under the entry permit arises in or near the permit 
space. 

6. Procedures for Atmospheric Testing 
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a. Before an employee enters that space, the internal atmosphere will be tested, with a 
calibrated direct-reading instrument to determine if acceptable entry conditions exist, for 
the following conditions in the order given: 

(11 Oxygen content 
(21 Flammable gases and vapors 
(3) Potential toxic air contaminants 

b. If isolation of the space is infeasible because the space is large or :s part of a continuous 
system, such as a sewer, pre-^ntry testing will be performed :o the extent feasible before 
entry -s authorised and. if entry is authorized, entry conditions will be continuously 
monitored in the areas where authorised entrants are working. 

c. Test or monitor the permit space as necessary to determine if acceptable entry conditions 
are being maintained during the course of the entry operations. 

d. Evaluation and interpretation of data should be done or reviewed by the Safer* 
Coordinator. 

e. When monitoring for entries involving a descent into atmospheres that may be stratified, 
'.he atmospheric envelope should be iested a distance of 4 feet in the direction of travel 
and to each side. If a sampling probe is use, the entrant's rate of progress should be 
slowed to accommodate the sampling speed and detector response. 

7. Authorized Entrants 

The Foreman/Supervisor in. charge of entry is responsible for confinning that all authorized 
entrants: 

a. Know the hazards they face during entry, including information on the mode, signs or 
symptoms, and consequences of exposure; 

b. Property use equipment as required by this section; 
c.' Communicate with the aft^rfan* as necessary to enable the attendant to monitor entrants 

status and to enable the arrmrlanr to alert entrants of the need to evacuate the space; 
d. Alert the attcnrfanr whenever: 

(1) The entrant recognizes any warning sign or symptom of exposure to a dangerous 
situation; 
(2) The entrant detects a prohibited condition; 

e. Exit from the permit space as quickly as possible whenever 
(1) An order to evacuate is given by the attendant or the entry supervisor; 
(2) The entrant recognizes any warning sign or symptom of exposure to a dangerous 
situation 
(3) The entrant recognizes a prohibited condition, or 
(4) An evacuation alarm is activated. 

8. Attendants 

The Foreman/Supervisor is charge of entry is responsible for amfirming that attendants: 

• a. Know the hazards that may be faced during entry, including information on the mode, 
signs or symptoms, and consequences of exposure; 

b. Is aware of possible behavioral effects of hazard exposure in authorized entrants; 
c Initial entry will be accomplished with an g * T ^ p ' stationed outside for the purpose of 

Jmrn,*^ii,f '̂ assistance. 
d. The designated attendant will sever enter into the permit space for the purpose of an 

attempt to rescue the entrants. 
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e. Attendants will use any rescue equipment provided for their use and perform other rescue 
and emergency dunes, without entering the permit space. 

f. The attendant will be responsible for continuously maintaining an accurate count of all 
authorized entrants in the space. 

g. Communication between attendants and entrants will be maintained continuously durin* 
entry. 

h. Attendants will order authorized entrants to evacuate a space immediately when: 

(11 The attendant observes a prohibited condition. 
il) ins attendant detects behavioral effects hazard exposure. 
(3) izs attendant detects a situation outside the space which could endanger entrants. 
(-) The attendant detects an uncontrolled situation within the permit space. 

. (5) The attendant is monitoring entry in more than one permit space and must focus 
attention on the rescue of entrants from one of those spaces, 
(6) ise attendant must leave the work station. 
(7) If the attendant cannot effectively and safeiy perform all the duties required under 
this section. 

i. Attendants will summon rescue and other emergency services as soon as the attendant 
determines that the authorized entrants m3y need assistance to escape irom the confined 
space hazards. 

j . Attendants will 'Aram unauthorized persons away from the soace, reauest that unauthorized 
persons exit immediately if they have entered the space, and inform authorized entrants 
if unauthorized persons have entered the space. 

k. Attendants will perform no duties that might interfere with the attendant's primary duty 
to monitor and protect the authorized entrants. 

9. Supervisor/Foreman 

Employees of OBG Tech authorizing or in charge of entry will: 

a. Snow the hazards that may be faced during entry, including information on the mode, 
signs or symptoms, and consequences of exposure; 

b. Determine that the entry permit is property filled out. 
b . Determine that the entrants and attendants are properly trained. 
c. Determine that necessary procedures, practices and equipment for safe entry are in place, 

including verifying rescue services are available and that the means of summoning them 
are operable. 

d Remove unauthorized individuals who enter or attempt to enter the permit space during 
entry operations. 

e. Periodically monitor to determine that confined space operations remain consistent with 
the terms of the entry permit and that acceptable entry conditions are present. 

f. Cancel authorization and terminate entry whenever entry conditions are not present. 
g. Take the necessary measures for concluding an entry operation, such as closing off a 

permit space and cancelling the permit, once the authorized work has been completed. 
h. The supervisor/foreman is charge of authorizing the confined space entry may also be 

an entrant or an attendant. 

10. Rescue and Emergency Services 

a. Arrangements must be made prior to entry under which a rescue ^ m will respond to 
a request for rescue activities. The outside rescue team will be informed of the hazards 
they may confront when called to the rescue. 

b. To facilitate non-entry rescue, retrieval systems or methods will be used whenever an 
authorized entrant enters a permit-required confined space, unless the retrieval equipment 
would increase the overall risk of entry or would not contribute to the rescue of the 
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entrant. Retrieval systems will meet the following requirements: 

(1) Each authorized entrant will use a chest or. full body harness, with a retrieval line 
attached at the center of the entrants bade near shoulder level, or above the entrant's 
head. Wristlets may be used in lieu of the chest or full body harness if it can be 
demonstrated that the use of a chest or full body harness is infeasibie or creates a greater 
hazard and mat the use of wristlets is the safest and most effective alternative. 

(2) The other end of the retrieval line will be attached to a mechanical device or fixed 
point outside the permit space in such a manner that rescue can begin is soon as the 
rescuer becomes aware that rescue is accessary. A mechanical device will be available 
:o retrieve personnel from vertical type permit-required connned spaces more rfran 5 fee: 
deep. 

c. If an injured entrant is exposed to i substance for which a Material Safety Data Sheet 
(MSDS) or other similar written information is required to be kept at the worksite, that 
MSDS or written information will be made available to the medical facility treating the 
exposed entrant. 

D. Records 

Permits will be rued with other pertinent project health and safety information, as well as with the Safety 
Coordinator. 

F. Evaluation of Program 

The Permit-Required Confined Space Entry Program will be reviewed once per year, using the cancelled 
permits and revise the program as necessary to confirm that employees participating in entry operations 
are protected from permit space bayards. 

G. Exception to Permit Requirements 

If the only hazard posed by the confined space is as actual or potential hazardous atmosphere and it can 
be demonstrated that continuous forced air ventilation alone is sufficient to Tpfntain that confined space 
for safe entry, then a permit is not required under me regulations. However, it is OBG Tech's policy to 
require a permit for entries that meet the definition of a "permit-required confined space" (see Section B). 
If a project requires regular entry into a confined space that does not require a pennit under the 
regulations, the Safety Coordinator must be contacted and the permit waiver will be considered on a 
project by project basis. Special procedures to.be followed under these conditions will be developed by 
the Safety Coordinator. 

http://to.be


OEG TECHNICAL SERVICES INC. 
SAFETY, WORK, FLAME, TANK ENTRY & GAS TEST PERM 
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91-20-2a(1/89) SPDES No.: 1 2 2 1 0 S 2 _ 

Parti, Page 1 _ o f 2 

ACCURATE DIE CASTING SITE, ONONDAGA COUNTY 

EFFLUENT UMITATIONS AND MONITORING REQUIREMENTS 

During the period beginning December 1, 1993 . 

and lasting until December 1. 1998 ; _ 

the discharges from the permrtted facility shall be limited and monitored by the permittee as specified below: 

Minimum 
Monitoring Requirements 

Outfall Number & Discharge Limitations Measurement Sample 
Effluent Parameter Daily Avg. Daily Max Units Frequency Type 

Remedial Discharge to Bishon Brook (0-66-11-P26-37-6-2-41 Class C fTS) 

Flow 
PH 
Solids, Total Suspended 
Solids, Total Dissolved 
CBOD5 

TKN 
TOD* 
Dissolved Oxygen 

Aluminum, Dissolved 
Antimony, Total 
Chromium, Total 
Cobalt Total 
Copper, Total 
Iron, Total 
Lead, Total 
Mercury, Total 
Nickel. Total 
Silver, Total 
Vanadium, Total 
Zinc. Total 

Cis-1,2-Dichloroethylene 
Trans-1,2-Dichloroethylene 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
•cetone 
--Hexanone 
4-Methyi-2-Pentanone 

Monitor 
(6.5 - 8.5) 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 

Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 
Monitor 

150,000 

20 
500 
Monitor 
Monitor 
15 
7min. 

200 
100 
500 
10 
100 
300 
20 
0.8 
200 
100 
30 
300 

10 
10 
50 
30 
20 
20 
10 
1000 
1000 
1000 

GPD 
SU 
mg/I 
mg/l 
mg/l 
mg/l 
mg/I 
mg/l 

PS/I 
ng/i 
*g/i 
ng/i 
ng/i 
pg/l 
ng/i 
ng/i 
ng/i 
w/i 
ugA 
ng/i 

ng/i 
ng/i 
ng/i 
ng/i 
i*o/i 
pg/i 
i*g/i 
ng/i 
ng/i 
ng/» 

Continuous 
2/week 
Weekly 
Weekly 
Monthly 
Monthly 
Monthly 
Monthly 

2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 

2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 
2/month 

Meter 
Grab 
3-hr. comp. 
3-hr comp. 
3-hr. comp. 
3-hr. comp. 
Calculated 
Grab 

3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 
3-hr. comp. 

Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 
Grab 



91-20-23(1/89) SPDESNo, #73405? 

Part 1, Page 2_ o f 2. 

Sneciai Conditions: 

Authorization is valid only for the period noted above but may be renewed if appropriate. A request for renewal must t 
received 6 months prior to the expiration date to allow for a review of .nonrtoring data and reassessment of monitonng 
requirements. 

Only site generated wastewater is authorized for treatment and discharge. 

Discharge is not authorized until such time as an engineering report plans and specifications are submitted detailing tf 
.roposed method of treatment and approval is granted by the Department 

*TOD » 1.5 x CBOD5 + 4.5 X TKN. 



I 
• Prepared by: 

_ Company: Accurate Die Casting 

SPDES PERMIT FACT SHEET 

™ Location: Onondaaa County. Favet tevnie 

• Indus t r ia l Segment: NA 

Type of Processing & Production Rate: 

• S i t e Remediation. 

| Basis fo r Technology Eff luent Limitat ions 

_ . Best Professional Judgement (BPJ). 

Shavne Mitchel l Date: 12/02/93 

Permit No.: 734052 

Indus t r ia l Code No.: 

. Part No.: 

9511 

PARAMETER 

Dut fa l l No.: 001 :Remedial 

•
How 
)H 
rss 

IfDS 
:BOD 
XN 

I 'OD 
)0 

^ aluminum 

• ntimony 
hromi um 

m obalt 

opper 

I
ron 
ead 

ercury 

Iickel 
i l ver 

anadium 
"iloride 
is-1.2-DCE Ii l o r ide Ztnc 
is-1.2-DCE 

I~ans-1.2-DCE 
Ethylene Chloride 
.1.2.2-PCA 

BASIS FOR PERMIT CONDITION 

Discharge; Nominal Flow: 0.15 MGD 

BPJ 
WQ 
BPJ 

WQ 
Monitor 
Monitor 

WQ 
WQ 
WQ 

BPJ 
BPJ 
WQ 

BPJ 
WQ 
WQ 

WQ/Detection L imi t 
BPJ 
BPJ 

WQ 
WQ 
BPJ 

BPJ 
BPJ 
BPJ 



SPDES PERMIT FACT SHEET (contd) 

Page 2 

PARAMETER 

Outfall No.: 001 :Remedial (contd) 

PCE 
Toluene 
TCE 
Acetone 
2-Hexanone 
4-Methyl-2-Pentanone 

BASIS FOR PERMIT CONDITION 

Discharge: Nominal Flow: 0.15 MGD 

wo 
BPJ 
BPJ 
BPJ 
BPJ 
BPJ 
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SOIL BORING PROCEDURES 

Soil borings shall be completed using hollow stem augers and/or other applicable drilling methods 
(i.e. air rotary, spun casing) to the approximate depth specified in the work plan. 

Samples of the encountered subsurface materials will be collected continuously to provide physical 
descriptions of the material at each location. The sampling method employed will be the ASTM 
Method D-1586-84 using either a standard 2-foot long, 2-inch outside diameter split-barrel sampler 
with a 140 lb. hammer or a 3-inch outside diameter sampler with a 300 lb. hammer. Upon retrieval 
of the sampling barrel, the collected sample shall be described, labelled, and placed in a glass jar. 

A hydrogeologist will be on-site during the drilling and sampling operations to fully describe each 
soil sample including but not limited to: 1) soil type, 2) color, 3) percent recovery, 4) moisture 
content, 5) odor and other observations, such as organic content and cohesiveness. The Wentworth 
Soil Classification System will be used to describe the soil samples. The hydrogeologist will be 
responsible for retaining a representative portion of each sample in a glass jar labeled at a minimum 
with: 1) site name; 2) boring number; 3) sample interval; 4) date; and, 5) time of sample collection. 
Split-spoon soil samples will be field screened for volatile organic compounds (VOCs). 

The VOC screening procedure will be performed by placing a portion of each soil sample into a 
plastic self-sealing baggie or a glass jar sealed with aluminum foil. The sample will be retained until 
it equilibrates with ambient temperature. The sample will then be gently agitated to volatilize 
potential VOCs and the.headspace will be monitored with a PID. 

The drilling contractor will be responsible for obtaining accurate and representative samples, 
informing the supervising hydrogeologist of changes in drilling pressure, and keeping a separate 
general log of soils encountered. Included in this log will be a record of blow counts (i.e. the number 
of blows from a 140 or 300 pound soil sampling drive weight required to drive the split barrel 
sampler 6 inches). 

Soil sampling equipment, including split spoon samplers, will be decontaminated prior to the initial 
boring and following advancement of each successive boring in accordance with the decontamination 
protocol provided below: 

Equipment Decontamination 

A decontamination pad will be constructed adjacent to the PCB/PAH/VOC soils area for cleaning 
the drill rig and apparatus. The pad will be lined with polyethylene sheeting and sloped and curbed. 
Wash and rinse water will be pumped from the decontamination pad and collected in 55-gallon 
drums. Once the collected liquids are characterized, the drums will be transported to an 
appropriate off-site treatment or disposal facility. 

Decontamination procedures will be followed for drilling and sampling activities. The split barrel 
sampling equipment will be decontaminated after each use. Drilling equipment mobilized to the site 
will receive an initial decontamination. Decontamination will consist of steam cleaning of the entire 
rig and associated equipment to the satisfaction of the hydrogeologist. The rear portion of the drill 
rig will be decontaminated as necessary by steam cleaning between soil boring installations. In 
addition, equipment used for sample collection will be decontaminated using a high pressure steam 
cleaner to remove soil and volatilize organics. Drilling equipment will be decontaminated prior to 
removing the equipment from the site. 



The field sampling equipment cleaning and decontamination procedures will be as follows: 

1. Non-phosphate detergent wash. 

2. Tap water rinse. 

3. Distilled water rinse 

Information concerning decontamination methodology, date, time, and personnel will be recorded 
in the field log book. 
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FORMER ACCURATE DIE CASTING SITE 
FAYETTEVILLE, NEW YORK 

Monthly Progress Report for: 

(a) Activities Performed 

This section will provide a brief description of the activities completed and 
documents submitted to or received from the NYSDEC during the month for which 
this report was prepared. For activities not complete, an estimated percentage of 
completion will be provided. 

(b) Sampling and Test Results 

This section will present the data obtained during the month as a result of sampling 
and test efforts. However, an interpretation of the data, and conclusions made based 
on the data, may not be presented in this Report. Interpretations and conclusions 
will be presented within the documents proposed within the RD/RA Plan. 

(c) Projected Activities 

This section will present a brief description of the activities proposed to be 
undertaken during the next month. 

(d) Project Schedule 

This section will identify if there have been any conditions encountered that may 
delay completion of the project. Included will be a brief description of the condition, 
measures taken to remedy it, and anticipated impact to the completion of the 
remedial efforts. 

(e) Work Plan Modifications 

This section will identify NYSDEC approved modifications made during the month, 
and identify proposed modifications that may be necessary in the future. 

(f) Activities in support of Community Relations Plan 

This section will identify activities performed and proposed in support of the 
Community Relations Plan. 

F-l 
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HEALTH AND SAFETY PLAN 

Remedial Design/Remedial Actions 

Prepared for: 
Former Accurate Die Casting Site 
Fayetteville, NY 

February 1995 
Revised March 7, 1995 

O'Brien & Gere Technical Services, Inc. 
5000 Brittonfleld Pkwy. 

MMM O B R I E N G G E R E E-Syracuse, NY 13057 
TECHNICAL SERVICES (315)437-6400 



mmm QDRIENGGERE 
TECHNICAL SERVICES 

This Health and Safety Plan has been prepared to meet the requirements of 29 CFR 1926.65, 
Hazardous Waste Operatons and Emergency Response. 

Signed, 

OBG TECHNICAL SERVICES, INC, 

<^fcu^ 

Jeffrey R. Parsons, CIH 
Corporate Safety Coordinator 



Revision Summary 

Date 

3/7/95 

3/7/95 

3/7/95 

3/7/95 

3/7/95 

DEC Comments to HSP 

Particulate monitoring should be included 
for the work zone. 

In Table 2, hazard control such as the 
respiratory protection was not provided 
for the inhalation of contaminated 
materials. 

In Table 3, action level 200 ppm for 
upgrading to Level B seems to be high. 

Section 7 should include the DEC's toll 
free number 1-800-342-9296 and the 
regional office telephone number 
(315)426-7551 with Charlie Branagh 

As proposed for the previous IRM 
activities, documentation air monitoring 
should be carried out at the site during 
the implementation of the excavation 
work. 

Revision Incorporated 

Section 5.3 page 12 

Respiratory protection is listed as a 
hazard control for protection from 
inhaling contaminated materials. 
Personal protective equipment (PPE) 
levels are listed in the hazard 
control column along with a 
description in Section 4.3, Site-
specific personal protection. 
Further upgrade in PPE level to 
include respiratory protection is also 
outlined in the Air Monitoring 
Section, Table 3 & 4 of this HSP. 

Action levels have been changed to 
accommodate levels of TCE are 
encountered. Action levels are now 
100 ppm and 300 ppm. See page 
11. 

Section 7.3 on page 15. 

Section 1.1.7 and section 5's 
introduction paragraph. Also see 
attachments 5-7. 
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SECTION 1 - INTRODUCTION 

The following Health and Safety Plan (HSP) has been developed in accordance with the requirements set forth in 
29 CFR Part 1926.65, Hazardous Waste Operations and Emergency Response, and in conjunction with the O'Brien 
& Gere Technical Services (OBG Tech) Hazardous Waste Operations Standard Operating Procedures for OBG 
Technical Services' on-site activities. OBG Tech's Hazardous Waste Operations Standard Operating Procedures 
are in Section 4.05 of OBG Technical Services' Corporate Health and Safety Manual (see Appendix E). Section 
4.05 as well as other pertinent Sections are appended to this HSP (Appendices A through I). 

The purpose of this HSP is to assign site-specific responsibilities, site-specific training requirements, establish site-
specific personnel protective requirements, and to provide guidance for site-specific contingencies that may arise 
for OBG Technical Services' and subcontracted employees. In addition to this site-specific HSP, a copy of the OBG 
Technical Services Corporate Health and Safety Manual will be kept on site for reference purposes. All OBG Tech 
personnel and subcontractor personnel must be familiar with this site specific HSP and the OBG Tech Corporate 
Health and Safety Manual prior to participation in site activities. 

The front portion of this HSP is designed to include site-specific information, so that it can be separated from the 
Corporate protocols in the Appendices and distributed and posted as necessary. 

This HSP may be provided to interested parties for informational purposes, however, the HSP is specifically 
intended for the conduct of activities within the scope of work for OBG Technical Services. 

1.1 Corporate Protocols 

The following are the sections required by 29 CFR 1926.65 that can be found in the Corporate Health & 
Safety Manual and are appended to this HSP. 

1.1.1 Employee Training Assignments 

The employee training assignments are found in Section 2.02 of the Corporate Health and Safety 
Manual and are included in Appendix A. The description for the hazardous waste pre-entry 
briefing can be found in the hazardous waste protocols in Section 4.05 of the Corporate Health 
and Safety Manual. The hazardous waste protocols are included in Appendix E. There are no 
additions to these protocols. 

1.1.2 Personal Protective Equipment fPPE) 

The EPA definitions of personal protective equipment (PPE) and donning and decontamination 
procedures are found in Section 5.01 of the Corporate Health and Safety Manual, which is 
included in Appendix B. The site-specific personal protective equipment can be found in Section 
4. 

1.1.3 Medical Surveillance 

The Corporate Medical Surveillance program can be found in Section 2.04 and is included in 
Appendix C. There are no site-specific additions to these protocols. 

1.1.4 Air Monitoring 

The corporate air monitoring program and calibration and maintenance procedures for air 
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monitoring equipment is found in Section 4.03 of the Corporate Health and Safety Manual and is 
attached in Appendix D. The site-specific air monitoring program is found in Section 5. 

1.1.5 Site Control 

The Corporate Site Control Program is found in the Hazardous Waste Protocols, attached in 
Appendix E. The site-specific site control program can be found in Section 6. 

1.1.6 Confined Space Entry Procedures 

The Corporate Confined Space Entry Procedures are found in Section 3.05 of the Corporate 
Health and Safety Manual and are attached in Appendix I. Site-specific confined space entry 
information is included in Section 6.1. 

1.1.7 Health and Safety Forms 

The following OBG Tech health and safety forms will be available for use on-site: 

Accident Investigation Form 

Health and Safety Plan Compliance Form 
Toolbox Meeting Record 
Entry/Exit Log 
Air Monitoring Log 
Air Monitoring Instrument Calibration Record 
Air Sampling Form 
Quantitative Fit Test Form 

1.2 Site-Specific Protocols 

The following are the sections required by 29 CFR 1910.120 that can be found in this HSP. Section 2 is 
the project background and Scope of Work. Personnel involved in the project can be found in Section 3. 
Section 4 includes the hazard evaluation and hazard control. Air monitoring procedures are included in 
Section 5. Section 6 outlines the site-specific site control measures. Section 7 includes the emergency 
response and spill control procedures. 

2 



SECTION 2 - BACKGROUND AND SCOPE OF WORK 

2.1 General 

This document is the Health and Safety Plan prepared in support of the Remedial Design/Remedial Action 
(RD/RA) activities to be conducted at the former Accurate Die Casting Site located at 547 East Genesee 
Street in the Village of Fayetteville, New York (Figure 1). Based on the results of the Remedial 
Investigation and Feasibility Study completed in August 1994, the New York State Department of 
Environmental Conservation (NYSDEC) has published a Record of Decision (ROD) directing that remedial 
design/remedial action be performed. 

This section presents background information pertaining to the site, a description of the selected remedy 
for the site, and the RD/RA activities to be conducted on-site. 

2.2 Background 

The facility was constructed in 1950 as a die casting industry. Die Casting activities were conducted at 
the site until mid-1988 when the then owners, the former Accurate Die Casting Corporation and George 
and Theresa Slyman, abandoned the facility and filed for bankruptcy. In December 1988, ITT Commercial 
Finance Corporation (TIT) assumed control of the property as mortgagee-in-possession as a result of the 
foreclosure process. 

Upon acquiring the property, ITT conducted a Phase I (June 1989) and Phase II (September 1990) 
environmental assessment. During the Phase n environmental assessment: 
• Approximately 70 drums of waste found at the site after foreclosure and located inside the building 

were characterized and disposed; 
• Sludge from an abandoned trichloroethylene (TCE) degreasing system was removed and the 

system was decontaminated; and 
• A TCE free product pool, which was discovered .adjacent to and outside the northeast corner of 

the building proximal to monitoring well MW-3 (Figure 2), was pumped and disposed until no 
TCE free product was detected in samples. 

Upon reviewing the Phase II assessment of the Former Accurate Die Casting site, the NYSDEC required 
that a Remedial Investigation be conducted. The investigation was completed in accordance with the 
Remedial Investigation (RI)/Feasibility Study (FS) Work Plan (Stearns & Wheler, May 1992). In the RI 
Report (Stearns & Wheler, December 1993), it was concluded among other things that: 
• Ground water quality had been impacted by TCE. An overburden TCE plume extends from 

outside the northeast comer of the facility north towards Bishop Brook; 
• The highest TCE concentrations in soils were observed at about 20 to 25 feet below grade outside 

the northeast comer of the facility, at the interface between the sand/gravel and clayey till layers; 
• Surface and subsurface soils contain residues of polychlorinated biphenyls (PCBs), polyaromatic 

hydrocarbons (PAH), and volatile organic compounds (VOCs) in the location referred to as the 
PCB/PAH/VOC Soils Area shown on Figure 2; and 

• The material inside the abandoned septic tank contains levels of zinc that could present a risk to 
the environment. 

In May 1994, an Interim Remedial Measure Work Plan was prepared to separately address the soils 
exhibiting TCE outside the northeast comer of the facility and the TCE impacted overburden aquifer. The 
IRM Work Plan was subsequently approved by the NYSDEC in a letter dated May 23, 1994. In 
accordance with the approved Work Plan, the soil remediation activities were initiated on May 24, 1994 
and completed on June 22, 1994, as documented in the Summary Report dated October 1994, and activities 
to address the overburden aquifer were initiated in September 1994. 
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As part of the soil remediation activities conducted outside the northeast corner of the facility, 
approximately 3,000 cubic yards (CY) of soil were excavated. Of that amount, approximately 1,250 CY 
of soil exhibited TCE levels above the established Remedial Action Objective (RAO) of 0.7 mg/kg, but 
below 15 mg/kg. The soil exhibiting TCE above 0.7 mg/kg was processed on site through a mechanical 
volatilization system. Once processed, the average residual TCE concentration was 0.13 mg/kg. The 
treated soils, as well as the excavated soils that did not contain TCE above the RAO, were subsequently 
used to backfill the excavation. 

In association with the soil remediation activities conducted outside the northeast comer of the facility, a 
ground water collection sump was constructed on top of the clay layer at the base of the excavation, prior 
to backfilling. The sump is located approximately 20 feet from the north wall of the east building addition, 
and approximately 20 feet east of the main building, as shown in Figure 2. The purpose of the ground 
water collection sump is to monitor the quality and facilitate removal of overburden ground water in the 
previously excavated area. 

In accordance with approved IRM Work Plan (O'Brien & Gere, May 1994), an overburden aquifer test 
recovery well, RW-1, was also installed on site (Figure 2) for the purpose of conducting a 24-hour pump 
test and hydrogeologic evaluation. The results of the 24-hour pump test and hydrogeologic evaluation are 
presented in the Basis of Design Report (O'Brien & Gere, December 1994) which also presents a 
description of the proposed overburden ground water recovery and treatment system. 

Upon approval of the Basis of Design Report dated December 1994 by the NYSDEC, the overburden 
ground water treatment system will be constructed in accordance with IRM Work Plan. 

2.3 NYSDEC Selected Remedial Alternative 

Based upon the results of the RI/FS at the former Accurate Die Casting site and the criteria identified for 
the evaluation of alternatives, the NYSDEC has further directed that the contaminated soil and sludge be 
excavated and disposed off-site and the TCE impacted bedrock ground water be extracted and treated on-
site. The components of the selected remedy identified in the ROD are as follows: 
• The PCB/PAH/VOC soils from the former oil spill area, located on the northwest portion of the 

site, will be excavated and disposed of in a permitted landfill. The excavated area will be 
backfilled with clean soil; 

• The sludge from the septic tank, located on the north-east portion of the site, will be excavated 
and disposed of in a permitted landfill; 

• The TCE impacted bedrock ground water will be extracted and treated on-site. The treated 
ground water will be discharged to Bishop Brook; 

• Soil samples will be obtained from the area northeast of the facility, where soils containing TCE 
were excavated as part of an Interim Remedial Measure, to verify that a potentially significant 
source of TCE is no longer present in the vadose zone soil; and 

• A long-term ground water monitoring program will be implemented to monitor the effectiveness 
of the ground water (overburden and bedrock) and soil remediation program. 

2.4 Scope of Work 

The RD/RA activities to be performed to implement the NYSDEC selected remedial alternative are 
described in the RD/RA Work Plan dated February 1995. The specific field activities for which this HSP 
has been prepared include: 

• The completion of soil borings, in the area outside the northeast comer of the facility, 
to obtain soil samples where TCE contaminated soils were previously excavated; 

• The completion of soil borings, in the location of previous oil spill, to obtain soil 
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samples. The sous in this area contain residues of polychlorinated biphenyls (PCBs), 
polynuclear aromatic hydrocarbons (PAHs), and volatile organic compounds (VOCs); 
The excavation of soils in the PCB/PAH/VOC area, and the removal of the septic tank 
and its contents. The septic tank contains a sludge exhibiting levels of zinc potentially 
harmful to the environment. 
The completion of a bedrock aquifer ground water recovery well outside the northeast 
comer of the facility. This area exhibited the highest levels of TCE in the ground water 
on site. 
The installation of the ground water recovery and treatment systems. Construction 
activities will include excavation of a pipe trench between the existing recovery well RW-
1 and the facility, installation of tanks and other apparatus inside the facility, and the 
excavation of a pipe trench between the proposed bedrock ground water recovery well 
RW-2 and the facility; and 
The collection of periodic ground water level measurements and samples. 
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SECTION 3 - PROJECT PERSONNEL 

Section 4.05 of OBG Technical Services' Corporate Health and Safety Manual (see Appendix E) contains the 
specific responsibilities for the below personnel. 

Project Officer: 

Sr. Project Supervisor: 

Corporate Safety Coordinator: 

Health and Safety Specialist: 

Field Supervisor/Site Safety and Health 
Coordinator: 

Terry L. Brown, PE 

Anthony J. Geiss 

Jeffrey R. Parsons, CIH 

Kelly L. Fisher 

To Be Determined 
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SECTION 4 - HAZARD EVALUATION AND HAZARD CONTROL 

4.1 Potential Health and Safety Hazards 

Previous soil analysis in the PGB/PAH/VOC soils area has shown the following: 

1. PCBs present at concentrations up to 2.6 milligrams of PCBs per kilogram of soil 
(mg/kg) 

2. PAHs present at concentrations up to 113 mg/kg. 
3. Dichloroethylene (VOCs) at concentrations up to 190 parts per million (ppm) 

Septic tank sludge analysis detected the presence of several metals, but only zinc was elevated when 
compared to other soil samples taken from the site. No VOCs were detected. 

The highest TCE concentrations were observed in the previously excavated soil area at about 20 to 25 feet 
below grade. In addition, ground water TCE concentrations were noted in bedrock MW-10 and bedrock 
MW-11 located in the previously excavated soil area. 

Health and safety information for PCBs, PAHs, and VOCs (trichloroethylene and dichloroethylene) are 
included in Table 1. Because metals concentrations are low, they are not considered a hazard for this 
project. 

The exposure pathways of concern are inhalation of materials volatilized from the soil and groundwater; 
inhalation of dusts containing the contaminants; accidental ingestion of soil and groundwater containing 
contaminants; and dermal exposure to soil and groundwater containing contaminants. Based upon 
anticipated site activities and prudent safety practices during site work, ingestion of site contaminants is 
unlikely. Due to the use of personal protective equipment, direct contact with site contaminants poses a 
low health hazard. Direct-reading air monitoring equipment will be used to monitor the airborne volatile 
organic compounds and dusts, thus minimizing the inhalation of VOCs and dust from the soil and sludge. 

4.2 Operations and Tasks to be performed 

OBG Technical Services employees are required to use personal protective equipment appropriate to their 
work task and potential exposures, as detailed in Section 5 of the OBG Technical Services' Corporate 
Health and Safety Manual. Specific sections related to this site include "EPA Levels of Protection for 
Hazardous Waste Sites" and "Respiratory Protection." 

In addition, the soil amendment material(s) used during the soils aeration activities have the potential to 
cause health effects. All hazard information regarding the soil amendment material(s) should be reviewed 
by site personnel prior to initiating site treatment activities. The SSHC is responsible for administering 
the Hazard Communication program (Appendix H), including informing all employees about the 
amendment material(s) and the location of the material safety data sheet (MSDS) for the amendment 
material(s), as well as all other MSDS's for materials brought on-site. 

The levels of protection assigned to each activity below are based on available information and represent 
an estimate of exposure potential and appropriate protective equipment. The SSHC may revise these levels 
in accordance with Section 4.05 of OBG Technical Services* Corporate Health & Safety Manual. 

When dry and/or dusty conditions are observed by the SSHC or dust levels are above the action level 
specified in Section 5.3, a water spray will be applied to the contaminated soils. In addition, excavated 
materials will be covered. 
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TABLE 1 - SUMMARY OF POTENTIAL HEALTH EFFECTS 

Chemical 

Trichloroethylene 

Dichloroethylene 

Polychlorinated 
Biphenyls (PCBs) 

Polynuclear 
Aromatic 
Hydrocarbons 
(PAHs)' 

Location 

Soil 
Groundwater 

Soil 

SoU 

Soil 

PEL1 

100 ppm TWA 
200 ppm Ceiling 
(1989 - 50 ppm TWA 
200 ppm STEL) 

200 ppm TWA 

1 mg/m1 

0.2 mg/m5 

IDLH 

1000 ppm 

4000 ppm 

10 mg/m* 

700 mg/m' 

Characteristics 

Colorless liquid with a 
chloroform-like odor. Lowest 
reported odor threshold is 0.2 
ppm. 

Colorless liquid with a slightly 
acrid, chloroform-like odor. 
Lowest reported odor threshold 
is 0.1 ppm 

Colorless to light colored, 
viscous liquid with a mild 
hydrocarbon odor. 

Black or dark brown amorphous 
residue. 

Routes of 
Exposure 

Inhalation 
Ingestion 
Contact 

Inhalation 
Ingestion 
Contact 

Inhalation 
Absorption 
Ingestion 
Contact 

Inhalation 
Contact 

Symptoms of Exposure 

Headache, vertigo; visual disturbances, 
tremors, somnolence, nausea, vomiting; 
irritated eyes; dermatitis; cardiac 
arrhythmia, paresthesia; potential 
carcinogen. 

Irritation of the eyes and respiratory tract. 
Central nervous system depression (i.e. 
alcohol-like effects) 

Eye irritation, Chloracne, liver damage, 
carcinogen 

Skin dermatitis, bronchitis, kidney 
damage, carcinogen 

An appeals court decision forced OSHA to revert the PELs published in 1989 to the PEL* published in 1971. The PELs listed here reflect the 1971 PELs with 1989 PELs listed in 
parentheses. 
Exposure limits for PAHs are referenced by OSHA as coal tar pitch volatiies, benzene soluble fraction. This includes the following compounds: anthracene, benzo-a-pyrene, phenanthrene, 
acridine, chrysene, and pyrene. 



TABLE 2 - HAZARD EVALUATION AND CONTROL 

Operation/Task Hazards Hazard Control 

MOBILIZATION 

General Site Workers 
performing non-
inlrusive activities 
including mobilization, 
equipment Bet-up 

1. Safety/Physical Hazards 
-Noise 
-Use of Heavy Equipment 
-Overhead Utilities 
•Heat or cold stress 
-Exposure to toxic plants, insects, and reptiles 

1. Level D PPE 
2. Hearing protection when necessary 
3. Eye protection when necessary 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Stay 20 feet from overhead utility lines 

EXCAVATION AND HANDLING OF CONTAMINATED SOILS 

Operator 

Laborer 

1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3. Safety/Physical Hazards 

-Noise 
-Use of heavy equipment 
•Overhead utilities 
-Underground utilities 
-Exposure to excavations 
-Heat or cold stress 
-Confined space entry for excavations greater 
than 4 feet deep. 

1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3 . Safety/Physical Hazards 

-Slip/trip/fall hazards 
-Exposure to heavy equipment 
-Noise 
-Exposure to toxic plants, insects, and reptiles 
-Exposure to excavations 
-Heat or cold stress 
^Confined space entry for excavations greater 
than 4 feet. 

1. Modified Level D PPE (includes skin 
protection - coveralls, gloves, boots, eye 
protection) 
2. Hearing Protection is required while 
operating equipment. 
3. Use trained operators 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Follow excavation safety rules and 
inspection forms found in Appendix G 
6. Call utilities before breaking ground 
7. Review hand signals with laborer 
8. Follow confined space entry procedure. 
9. Air monitor as detailed in Section 5 

1. Modified Level D PPE 
2. Hearing Protection 
3. Review hand signals with operators 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Follow excavation safety procedures 
(see Appendix G) when entering an 
excavation 
6. Follow confined space entry procedure 
7. Air monitor as detailed in Section 5 

REMOVAL OF SOIL AND SLUDGES FROM SEPTIC TANK 

Laborer 1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3. Safety /Physical Hazards 

-Noise 
-Slip/trip/fall hazards 
-Exposure to heavy equipment 
-Exposure to toxic plants, flying insects, and 
reptiles 
-Exposure to excavations 
-Heat or cold stress 
•Confined space entry 

1. Modified Level D PPE 
2. Hearing protection 
3. Review hand signals with operators 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Follow excavation safety procedures 
(see Appendix G) 
6. Follow confined space entry procedures 
found in Appendix I 
7. Air monitor as detailed in Section 5 
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Operation/Task Hazards Hazard Control 

SOIL BORING & SAMPLING CONTAMINATED SOIL 

Sampler 1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3. Safety/Physical Hazards 

-Exposure to heavy equipment 
-Noise 
-Pinch points 
-Heat or cold stress 

1. Modified Level D PPE 
2. Hearing protection 
3. Review hazard recognition and 
prevention at toolbox safety meeting 
4. Collect sample using excavator bucket 
5. Air monitor as detailed in Section 5 

GROUNDWATER RECOVERY AND TREATMENT SYSTEMS 

Laborer 1. Contact with contaminated materials 
2. Inhalation of contaminated materials 
3 . Safety/Physical Hazards 

-Slip/trip/fall hazards 
•Exposure to heavy equipment 
-Noise 
-Exposure to toxic plants, insects, and reptiles 
-Exposure to excavations 
-Handling pipe 
-Heat or cold stress 
-Confined space entry 

1. Modified Level D PPE 
2. Hearing protection 
3. Review hand signals with operators 
4. Review hazard recognition and 
prevention at toolbox safety meeting 
5. Follow excavation safety procedures 
(see Appendix G) when entering an 
excavation 
6. Follow confined space entry procedures 
(see Appendix I) 
7. Air monitor as detailed in Section 5 • 

DECONTAMINATION ACTIVITIES 

Decontamination of 
Equipment 

1. Contact with contaminated tools and equipment 
2. Safety/PhysicaJ Hazards 

-Noise 
-Exposure to Heavy Equipment 
-Heat or cold stress 
-Burns from steam decon equip. 

1. Level C PPE 
2. Hearing protection 
3 . Review SOPs/operating instructions for 
decontamination equipment 

4.3 Site-specific Personal Protection 

The site-specific personal protective equipment is to be used in accordance with the protocols in Section 
5.01 of the Corporate Health and Safety Manual. These protocols include the definitions of the EPA levels 
of protection for Level B, Level C and Level D to be used on-site, as well as donning and decontamination 
procedures. The site-specific personal protective equipment is as follows: 

Coveralls: Poly-coated Tyvek® when exposed to dirt/dusts 
Saranex*-coated Tyvek* when exposed to site waters/liquids 

Outer Gloves: Viton Gloves 
(Note: Work gloves dedicated to the exclusion zone may be used over the viton 
gloves) 

Respirator: Level C: Full-face air purifying respirator with organic vapor cartridges and 
high efficiency particulate (HEPA) filters 

Level B: Positive pressure, full-facepiece Self-Contained Breathing Apparatus 
(SCBA) or Positive pressure, supplied-air respirator with escape SCBA 

Hard hats, steel-toed boots, and safety glasses are mandatory on-site. 
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SECTION 5 - AIR MONITORING AND ACTION LEVELS 

Air monitoring is to be performed in accordance with Appendix D (Section 4.03 of the Corporate Health and Safety 
Manual - Airborne Materials Exposure) and Appendix E (Section 4.05 of the Corporate Health and Safety Manual -
Hazardous Waste Operations). Air monitoring results will be documented using appropriate forms (see Attachments 
5, 6, & 7). Presented below is the site-specific information. 

5.1 Wind Indicator 

Wind direction will be monitored each day of on-site activities by using a portable wind indicator. 

5.2 Air Monitoring Equipment to be used 

Photoionization Detector (PID) with 10.2 eV lamp 

Combustible gas/oxygen meter 

Direct-Reading Dust Monitor 

5.3 Work Zone Air Monitoring Procedures and Action Levels 

The following describes the methods and parameters to be used on-site for PPE upgrades and work 
cessation. The action levels are based upon total organic vapors detected by a photoionization detector 
(PID) calibrated to isobutylene. PID readings will be adjusted in accordance with manufacturer's 
guidelines to read in ppm of dichloroethylene. 

TABLE 3 - WORK ZONE ACTION LEVELS 

Type 

Volatile Organic 
Compounds (VOCs) 
(Using PID) 

Combustible Gases 
(Lower Explosive Limit 
-LEL) 

Frequency 

1. Initially when a new 
task begins and hourly 
thereafter 
2. When obvious 
contamination is 
encountered 
3. Prior to and 
continuously during 
entry into excavations 
over 4 feet 

Prior to and 
continuously during 
entry into an excavation 
over 4 feet 

Action Level 

25 ppm above 
background in breathing 
zone for 5 minutes 

100 ppm above 
background in breathing 
zone for 5 minutes 

300 ppm above 
background in breathing 
zone for 5 minute 

10 % 

Action 

Increase to Level C 
PPE 

1. Notify SSHC 
2. Increase to Level B 
PPE 
3. Consider engineering 
controls. -

1. Stop work - consult 
SSHC; 
2. use engineering 
controls (e.g. 
ventilation) to decrease 
concentrations 

Stop work - increase 
ventilation to bring 
below 10 % LEL 
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Type 

Oxygen 

Particulate 

Frequency 

Prior to and 
continuously during 
entry into an excavation 
over 4 feet 

Continuously downwind 
during excavation of 
contaminated materials 
integrated over 15 
minute periods 

Action Level 

19.5 % 

150 ug/m3 

Action 

Stop work - increase 
ventilation to bring 
above 19.5 % oxygen 

Monitor the upwin 
background level 
immediately. If the 
working site dust 
measurement is greater 
then 100 ug/m3, then 
dust suppression 
techniques will be 
implemented (e.g. using 
water sprays, covering 
excavated materials and 
areas) 
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5.4 Community Air Monitoring Plan 

Real-time monitoring for volatile compounds and particulate levels at the perimeter of the work area will 
be performed. 

TABLE 4 - COMMUNITY ACTION LEVELS 

Type 

VOCs (using PID) 

V O C B (pumps and charcoal 
tubes following NIOSH 1022) 

Particulates 

Frequency 

Initially when a new task 
begins, every fifteen minutes 
for the first hour and every 
two hours thereafter 

Monitoring will be performed 
within 20 feet of the perimeter 
of the nearest residential or 
commercial structure when 5 
ppm above background 
sustained for one minute in 
breathing zone at downwind 
perimeter of work area 

t . Daily for the first week of 
excavation actives in 
contaminated area - one 
upwind and two downwind 
2. When 5 ppm above 
background sustained for one 
minute in breathing zone at 
downwind perimeter of work 
area is detected using PID 

Continuously downwind during 
excavation of contaminated 
materials integrated over 15 
minute periods 

Action Le?d 

3 ppm above background 
sustained for one minute in 
breathing zone at downwind 
perimeter of work area 

1 ppm above background 
sustained for one minute 

1/2 of PEL after subtracting 
upwind from downwind 

100 ug/rf 

150 ug/m» 

Action 

1. Stop work until emission 
controls (covering excavated 
areas) are in place and the 
concentrations detected by the 
PID are reduced to below 5 
ppm at the downwind 
perimeter of the work area. 

2. Air monitor as directed 
below. 
3 . When work continues 
monitoring at the downwind 
perimeter of the work area 
will be performed at least 
every one-half hour. 

1. Stop work and continue to 
monitor. 
2. Contact Corporate Safety 
Coordinator for appropriate 
action. 
3 . Work may continue when 
concentrations detected by the 
PID are reduced to below 1 
ppm. 
4. Monitor with pumps and 
charcoal tubes following 
NIOSH 1022 (see below) 

The SSHC and Project 
Supervisor will re-evaluate 
vapor suppression techniques 

1. Measure the upwind 
background level. 
2. Implement dust suppression 
techniques (e.g. using water 
sprays, covering excavated 
materials and areas) 
3 . Notify the SSHC 

1. STOP WORK 
2. Measure upwind 
background level immediately 
3. Implement additional dust 
suppression techniques 
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SECTION 6 - SITE CONTROL 

The elements of site control include site work zones (exclusion zone, contamination reduction zone, and support 
zone), the "buddy" system, site communication, and site security. Protocols for site control can be found in Section 
4.04 of the Corporate Health and Safety Manual (see Appendix E). 

Only approved, trained personnel will be allowed to enter the exclusion zone and contamination reduction zone. 
Personnel must understand this HSP and the potential on-site hazards before being allowed on site. 

6.1 Potential Confined Space Areas 

The excavations (greater than 4 feet) do pose a potential confined space entry area. When entry occurs 
then the confined space procedures in the Corporate Health & Safety Manual will be followed (section 3.05 
- see Appendix I). Specifically, the following precautions will apply: 

1. Confined Space Entry permit will be filled out by the SSHC. 
2. Air monitoring will be performed continuously for oxygen deficiency and LEL. 
3. Personal protective equipment as outlined previously will be used. 
4. Barriers and signs will be used to protect opening. 
5. Provisions will be made for confined space rescue. 

Specific procedures, such as coordination with Owner, training, entrant responsibilities, attendant 
responsibilities, supervisor/foreman responsibilities, and atmospheric testing can be found in Section 3.05 
of the Corporate Health & Safety Manual (see Appendix I). 

In addition, the safety requirements for excavations will be followed, as outlined in Section 10.06 of the 
. Corporate Health and Safety Manual (See Appendix G). 

6.2 Work Area 

A map of the work areas depicting the exclusion and contamination reduction zones will be prepared and 
submitted with the Construction plans and performance specifications. 
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SECTION 7 - EMERGENCY RESPONSE AND CONTINGENCY PLAN 

Sections 3.01, Medical Services and First Aid, 3.03, Emergency Action, and 4.05, Hazardous Waste Operations, 
of the Corporate Health and Safety Manual provide guidance on emergency response. This section provides the 
site-specific emergency response information. 

7.1 Directions to Hospital - To be posted in all site trailers (See Figure 3). 

Genesee Street West to 1-481 North. 
1-481 to 1-690 West 
1-690 West to Townsend Street 
Left onto Townsend Street 
Turn left onto Genesee Street 
Turn right onto Irving Ave 

The hospital on right. 

7.2 Location of Nearest Available Telephone 

The telephone will be located in the site field office. 

7.3 Emergency Telephone numbers - To be posted in site office 

Police 911 

Crouse Irving Memorial Hospital 470-7111 

Fire Department 911 

DEC (800)342-9296 

DEC Regional - Charlie Branagh 426-7551 

OBG Technical Services, Inc. 437-6400 

7.4 Safe Refuge 

The field office will serve as point of safe refuge. An air horn will be kept in the field office. If the air 
horn is sounded, all on-site personnel must return to the office. 

7.5 Spill Control 

A major spill is not anticipated at the site. Should a spill of any type occur, the personnel present at the 
spill should report it immediately to the SSHC and/or the OBG Tech emergency contacts, who will make 
arrangements for the proper clean-up of the spill and contact the appropriate local emergency groups and 
regulatory agencies. On-site personnel should immediately secure the area to prevent unauthorized entry 
into the spill area. On-site personnel must evaluate the extent of the hazard(s) and if available, utilize 
engineering controls and proper safety equipment to contain the spill until response personnel are on site. 
The emergency response personnel will be contacted immediately by SSHC in the event that the spill can 
not be immediately contained by on-site materials. 

\ 

15 



Attachment 1 

I I I QBRIEN5GERE 
Health and Safety Plan Compliance = = TECHNICAL SERVICES 

Project Name: 
Project Number: 

This is to certify that I have read, fully understand, and agree to comply fully with the attached 
Health and Safety Plan furnished to me by O'BRIEN & GERE TECHNICAL SERVICES, INC. 

- : y § l t ; N A M E § •,;'•• ••••;,: :,:r.:;;;<SIGNATURE-# i 

-

; t ' ; ; : : COMPANY /ft) ATE • 

Revision: 12/29/94 (File Name: HSPCOMP.FRM) 



A t t a c h m e n t 2 

ACCIDENT INVESTIGATION FORM 

FORWARD TO SAFETY COORDINATOR WITHIN 24 HOURS! 

Instructions: This form must be filled out be the employees' Manager, Supervisor, or Foreman. Mark N.A. (not appL'cable) for those items 
which do not apply to case. Write "none", "unknown", or "don't know* for applicable items for which there is no answer. NEVER LEAVE 
A BLANK. Write a description of the incident on the back, including any information on conditions that may have contributed to the incident. 

EMPLOYEE DATA 

Name 

Job Tide: 

Subconumaor! Yes - N u n of Company: 

Time La Job: 

SS* 

Ate: teMF 

ACCIDENT DETAILS 

Due: D,r. 

Location of accident: 

Tin*: 

J oo ocift£ pcnotmsoL 

TlOCBEDt Hi 

Witnesses: 

How did the accident happen? 

What is lbs extent of the injury? 

ACCIDENT TYPE 

Contact wrfTemp. Extreme 

Contact wfElect; Current 

Strain/Overexeruon 

Different Level Fill 

Caught Betwoeo 

Same Level FiU 

Caught On 

Caught In 

Struck By 

Struck Agai»I 

Conuci w/Hu SubH. 

Other: 

REASONS FOR WHAT WAS DONE OR WAS FAILED TO BE DONE 

Una wire of job hazard 

Unaware of safe method* 

Influence of fatigue 

Tried to gain/save time 

Defective hearing/vision 

Tried to avoid extra effort 

Acted to avoid discomfort 

LnlluenCB of intoxicant! 

Low level of job skill 

InfltKDce of illness 

Influence of emotions 

Imltenuve to hazard* 

UNSAFE CONDITIONS 

Hazardous Detects of equipment 

Inadequately placed against umkslred motion 

Hazardous method! and/or procedures 

Lack of or tr"A*TT*"* warning lyitcm* 

Inadequate aisle, space, etc. 

Inadequate ventilation 

Fire or explosion hazard 

Unguarded 

Inadequately |uarded 

Untraunded 

Uninsulated 

Improperly placed (includes houselmepisfj 

L'n- or in- adequately labeled 

Improperly piled 

Inadequate clearance for moving pan* 

UNSAFE ACTS 

Cleaning, oiling, adjusting of moving equip. 

Working in an electrically charted environ. 

Failure u> wear safe r -~—' atlire 

Horseplay, distracting, teasing. etc. 

Improper use of hands or body part* 

Inattention to footings or «"—«»«̂  *—g* 

Operating or working at unsafe speed 

Making safely device inoperative 

Taking an unsafe pcaitioa or posture 

Fail to secure or warn 

Improper use of equipment 

Using unsafe equipment 

Failure to wear PPE 

ACTIONS TO PREVENT ACCIDENT REOCCURANCE 

RcinsUuction of persoofs) involved 

Conversation record with person/*) involved 

Discipline of ponrtnls) involved 

Retrauucuoo of other* doing job 

Improvement of persona] protective protective equipment 

Action to improve inspection 

Action to improve dean-up 

Check wiih tDanufacturer 

Action to improve design 

Installation of guard or safety device 

Correction of uoneaeaaaiY congestion 

r.manciU 

Order nspikr pfo-job inunicUon 

UfUlRDHll ICpUf Or «• pi**̂ *1 • i •* • li 

lullDm uJ raRQlsUl'RapCfVUQn 

Order UM of u.ht nieriali 

Action tt> m p m JJUUMJUCOBP 

CASE TYPE - TO BE FILLED IN BY SAFETY COORDINATOR 

II Fun Aid Injury • lost lime Occupational tUnce* Injury • No Lost Timet Restricted work Fatality 

' : - N a r o £ ^ % : : ™ ^ : / ^ ^ 

Investigated By: 

Sta^ervtsor/Foremen: 

•;;ibaii-|p|pv- fl^;||iil l l8l|il#NlRSil^SiStti 
Project Muster: 

Safety Coordinator: 

mm 

B = - = 3 TECHNICAL SERVICES 

Revision: 12/27/94 (File Name: ACCIDENT.FRM) 



Attachment 3 

SAFETY/TOOLBOX MEETING QBRIENSGERE 
TECHNICAL SERVICES 

DATE: PROJECT NUMBER: 

PROJECT LOCATION^ 

CONDUCTED BY: 

EMPLOYEE NAME COMPANY Social Security # 

Safety Meeting Topic(s): 

Comments: 

Revision: 01/03/95 (File Name: TOOLBOX.FRM) 



ENTRY/EXIT LOG 
QBRIEN6GERE 
TECHNICAL SERVICES 

rt 

O 

I" 
3 
r t 

Site: 

Date: 

Name Company Time 
In 

Time 
Out 

Reason 

Revision: 01/03/95 (File Name: ENTRYLOG.FRM) 



Attachment 5 

DIRECT READING INSTRUMENT 
CALIBRATION RECORD 

Instrument: 

Serial No.: 

Calibration concentration 
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Air Monitoring Log- Attachment 5 
Organic Vapors, Oxygen, LEL 

Date: 

Job Number: 

Background: 

Project Name: Project Location 

SSHC: 

Wind Direction: Temperature: 

Activities: 
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Attachment 8 

QUALITATIVE FIT TEST 

Name: 

SS#j 

Company: 

Respirator Brand: 

Model: ; Size: 

Procedure: Irritant Smoke Banana Oil 

NOTE: Failure in any one of the following exercises indicates unacceptable respirator fit. 

1. Positive and negative fit test 

2. ' Breath normally 

3. Turn head side to side 

4. Nod head 

5. Jog in place 

6. Breath normally and read the following: 

When the sunlight strikes raindrops in the air, they act like a prism and form a 
rainbow. The rainbow is a division of white light into many beautiful colors. 
These take the shape of a long round arch, with its path high above, and its two 
ends apparently beyond the horizon. There is, according to legend, a boiling pot 
of gold at one end. People look, but no one ever finds it. When a man looks for 
something beyond his reach, his friends say he is looking for the pot of gold at 
the end of the rainbow. 

Test performed by: Date: • 
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2.02 Health and Safety Training 

A. Intrcducrion 

All employees must recognize and understand the potential hazards to health and safer/ associated 
with the tasks that they perform. The objecrives oi safety training programs are: * 

1. To make employees aware of the potential hazards they may encounter; 

2. To provide employees with the knowledge and skill necessarv ;o oerfbnn the work with 
minimai risk to emolovee health and safer/-

3. To make employees aware of the purpose and limitations of equipment; and 

4. To provide employees with information to avoid or procedures to follow in die event of 
an emergency. 

B. New Employes 

All new employees to OBG Technical Services, Inc. will receive training that wul orovide an 
introduction to the Safety Program, employees rights and responsibilities on safer/ electrical 
sarery, minimizing back strain on the job. Hazard Communicanon, and substance* abuse-tree 
workplace policy. 

C. Job specific 

Field Supervisors/Foreman will be responsible for training new employees on site-soecinc 
inronnation, such as safe work practices and procedures to follow in the event of an emergency. 

D. HazCom 

All OBG Tech employees will receive training on the OSHA Hazardous Communication Standard 
C Rignt-to-Know ). Each employee receives a copy of the written program with their job offer 
letter. However, formal training is conducted to verify that all employees have been made aware 
or the pian? its requirements, and be informed of their right to receive information about 
hazardous materials. 

Each supervisor is responsible for training employees on new materials introduced on specific 
jobs. r 

E. Other Safety Training 

1. "Toolbox" Safety Meetings 

There are a number of OSHA regulations which require training. Manv of these are 
specific to jobs and should be documented by "tool box" meetings, these include: 
medical services and emergency action, fire protection, accident prevention, and power-
operated and woodworking hand tools, stairways and ladders, guardrails and handrails, 
welding and cutting, scaffolds, concrete and masonry construction, and demolition. 

Supervisors/Foreman review the applicable topics in weekly "tool box" safer/ meetings 
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on every project. Names of employees attending the meeting and topics covered are 
forwarded to the Safety Coordinator for recordkeeping purposes. 

2. Quarterly Staff and Safety Meetings 

Staff and safer/ meetings are held quarterly for all employees. These meetings cover 
staff and personnel issues, as well as selected topics related to safer/. 

3. Haz Waste Training 

Employees who are assigned to perform duties on hazardous waste sites will receive the 
OSHA initial 40-hour health and safer/ training prior to on-site acriviries at i hazardous 
waste site. Applicable employees will receive yearly 8-hour rsn-esher courses. In 
addition, Foreman, Supervisors, and Project Managers will receive the OSHA 3-hour 
health and safer/ supervisors training. 

4. Other Safety Training 

Periodically, employees will be sent to safety training courses relevant to their dudes. 
such as confined space entry. 

F. Records 

The Safety Coordinator will maintain safety training records on each individual. 

SECTION: 2.02 
SUPERSEDES: 5/23/93 
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REVIEW: 12/31/95 
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Section 5.01 E?A Levels of Personal Protective Equipment 

A, Introduction 

Due to the nature of the business of OBG Tech. employees may be required to work on hazardous 
waste sites. Use ot* personal protective equipment (PPE) is required by OSriA. EPA has defined 
four Levels or" Protection: Levels .A B. C and D. These levels are defined below and may be used 
as a staring point ;or PPE on sites, but must be tailored to the specific situation. 

B. Levels of Personal Protection 

Level A 

Level A protection provides the highest available level of respiratory, sion and eye protection. The 
material in the suit, gloves, and boots must be compatible with the substances involved. 

1. Positive pressure, full-face piece SC3A or positive pressure suppiied-air respirator with escace 

SC3A. approved by the National Institute tor Occupational Safer.* and Health (NIOSK). 

2- Fully-encapsulating, chemical-resistant suit. 

3. Outer chemical-resistant gloves. 

4. Inner chemical-resistant gloves. 

5. Chemical-resistant safety boots. 

6. Two-way communications. 

Options: 

1. Cooling uniL 

2. Coveralls. 

3. Long-underwear. 

4. Other PPE as required in Section 5.02 through 5.09 of this Health and Safety 
Manual 

Level B 

Level B protection provides the highest level of respiratory protection but less skin protection than 
Level A, Use only when airborne chemicals are not hazardous to the skin or not capable of being 
absorbed through the intact skin. 

1. Positive-pressure, fuU-fccepiece SCBA or positive-pressure suppiied-air respirator 
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with escape SC3A (NIOSH approved). 

Chemical-resistant suit. 

Inner and outer chemical-resistant gloves. 

Chemical-resistant safety boots. 

Two-way communications. 

Options: 

1. Cooling unit. 

2. Coveralls. 

3. Long-underwear. 

4. Other PPE as required in Section 5.02 through 5.09 of this Health and 
Safety Manual 

Level C 

Level C protection provides less skin protecaon as Level A and a lower level of respiratory 
protection than Levels A and B. 

1. Full-facepiece, air-purifying, canister-equipped respirator (NIOSH approved). 

2. Chemical-resistant suit. 

3. Inner and outer chemical-resistant gloves. 

4. Chemical-resistant safecy boots or chemical-resistant boot covers. 

5. Two-way communications. 

Options: 

1. Cooling unit. 

2. Coveralls. 

3. Long underwear. 

4. Other PPE as required in Sections 5.02 through 5.09 of this Health and Safety 
Manual 
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Level D 

Level D protection provides minimal skin protection and no respirator/ protection. 

1. Coveralls or long pants and long-sleeved shin. 

2. Safety boots. 

L Other ??£ as required in Sections 5.02 through 5.09 of this Health and Safer: 
Manual. 

C PPE Qcnp.jp.g qrocedures 

1. Inspect the ??E before donning with the procedures outlined in Sections 5.02 through 5.09. 
2. Make adjustments to hard hat to fit users head, if necessary. 
3. Standing or sitting, step into legs of the suit; evaluate proper placement of feet within the 

suit; then gather suit and pull sleeves over arms and secure suit iont. 
4. Put on chemical-resistant safety boots over the feet of the suit. Tape the leg cuff over the 

tops of the boots. 
5. Put on air tanks and harness assembly of the SC3A (if applicable). Don the facepiece or 

respirator and adjust it to be secure, but comfortable. Do not connect the breathing hose 
of the SC3A Open valve on the air tank (if applicable). 

6. Perform negative and positive respirator facepiece seal test procedures. 
7. Put on inner gloves. 
8. Put on other PPE (e.g hard hat, hearing protectors). . 
9. Raise hood over head carefully so that the face seal of the respirator is not disrupted. 
10. Connect the breathing hose while opening the main valve (if applicable). 
11. Have assistant observe the wearer for a period of time to evaluate whether the wearer is 

comfortable, stable, and that the PPE is functioning properly. 

D. PPE Decontamination Procedures 

Station 1: Equipment Drop 

Deposit equipment used on-site (tools, sampling devices, clipboards, etc) onto plastic 
drop cloths. During hot weather a cool down station may be set up within this area. 

SECTION 5.01 
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Station 2: Outer Garment, Boots, and Gloves Wash and Rinse 

Scrub outer boots, outer gloves and chemical-resistant splash suit with 
decontamination solution or detergent water. Rinse off using large amounts of 
water. 

Station 3: Cuter 3oot and C-iove Removal 

Remove outer boots and gloves. Deposit in appropriate area. 

Station 4: Tank. Canister, or Mask Change 

If worker leaves exclusion zone to change air tank, canister, alters, or mask, this 
is the last step in the decontamination procedure. Worker's air tank, canister, 
•liters, or mask is exchanged, new outer gloves and boots are donned, joints taped. 
and worker returns to duty. 

Station 5: Boot. Gloves, and Outer Garment Removal 

3oots, chemical-resistant splash suit, inner gloves removed and deposited in separate 
containers lined with plastic 

Station 6: SC3A or Face-piece Removal 

SCBA backpack and/or fecepiece is removed. Avoid touching face with finger. 
SC3A deposited on plastic sheets. 

Station 7: Field Wash 

Hands and face are thoroughly washed. Shower if appropriate. 

Up grading/Down grading of PPE Levels 

The PPE used and the overall level of protection should be reevaluated periodically as the amount 
of information on the site increases, and as workers as required to perform different casks. 

Reasons to upgrade the level of PPE may include: 

Known or suspected presence of skin contact hazards. 
Occurance or likely occurance of gas or vapor emission. 
Change in work task that will increase contact or potential contact with hazardous materials. 
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2.04 Medical Surveillance 

A. Introduction 

OBG TechnicaJ Services provides medicai and environmental surveillance of die health o^ those 
individuals exposed to materials or work conditions which are associated with adverse health 
conditions or who participate in the Health & Exercise Program. 

B. Medical Examinations 

1. Warehouse Employees 

The examination for warehouse employees, for the purposes of medical examinations. 
includes any employee who works on regular basis at the warehouse, and is not covered 
under another examination (e.g. hazardous waste examination). Tnis is the examination 
for DOT driver certification. Tflis examination is required ever/ two years. This 
examination fulfills the requirement for employes participation in the Firm's Health &. 
Exercise Program. 

The examination includes the Medical Questionnaire, a Medical Examination. Sudioiogy 
Test. DOT Driver Certification, and testing for complete bilcd count and chemistry 
profile. 

2. Field Employees 

The examination for field employees, for the purposes of medical examinations, is any 
employes who visits or works* at a job site on a regular basis. Field employees, for the 
purpose of medical examination, includes some Suoervisors, Foreman, and Laborers. 
Tnis examinations is required by OSHA in 29 CFR 1910.120, the Hazardous Waste 
Operations regulations. This examination fulfills the requirement for employee 
participation in the Firm's Health &. Exercise Program. 

The examination includes the OSHA required Medical Questionnaire, Respirator 
Suitability Form, a Medical Examination, Audiology Test, Pulmonary Function Test, 
DOT Driver Certification, and testing for complete blood count and chemistry profile, 
and phenols (quantitative). 

3. Supervisor/Managennent Employees 

A Supervisor/Management employee is any employee who periodically visits a job site 
Qess than 30 days a year). Supervisors/Management emnloyees, for the purpose of 
medical examinations, includes Officers, Project Managers,*and all levels of Supervisor 
not covered elsewhere (i.e. hazardous waste examination). This examination is required 
at a frequency based on the individuals age. This examination fulfills the requirement 
for employee participation in the Finn's Health & Exercise Program. 

The examination includes the Medical Questional, a Medical Examination, Audiology 
Test, and testing for complete blood count, and chemistry profile. 

4. Office Personnel 
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Office personnel, for the purposes of medical examinations, include administrative and 
office personnel. This examination fulfills the requirement for employee participation 
in the Firm's Health &. Exercise Program. 

Tne examination includes a Medical Examination, and testing for complete blcod count 
and chemistry profile. 

5. Drug Screen 

Tne drug screen is mandatory for all newly hire, "regular status" employees. Temporary 
starus employees may also require a drug screen, based upon a varieVy of factors. Please 
refer to OBG Technical Services' "Substance Abuse-Free Workplace" policy for more 
information. 

C. Frequency 

1. Baseline examinations 

Individuals who are assigned temporarily or permanendy to field work will receive a 
baseline examination prior to job assignment. 

2. Periodic Examinations 

Individuals who are assigned temporarily or permanendy to field work will receive 
periodic examinations yearly. 

3. Termination Examinations 

Field employees permanently leaving the company will receive an exit examination. 

4. Possible Exposure Examinations 

As soon as possibleupon notification by an employee that the employee has developed 
signs or symptoms indicating possible overexposure to hazardous substances or health 
hazards, or that employee has been injured or exposed above the permissible exposure 
limits in an emergency situation, that employee will be required to receive medical 
attention. 

D. Examination Results 

OBG Tech must receive a letter from the attending physician stating the parameters of the 
examination and whether or not the individual is able to work with or without restriction. This 
letter will be filed by the Office Administrator and a copy is distributed to the employee. 
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Section 4.03 Airborne Materials Exposure 

A. Introduction 

CSHA. in 29 CFH. 1910.1CC0. specifies that an imployee's exposure to substances listed in Table 
Z-l-A. Z-2, or Z-3 shall be limited in accordance wi& the requirements of the section. OSKA, 
in I? CFR 1926.55. specifies that an employee's exposure :6 those soecined in :ae American 
Conference of Governmental Industrial Hygie'nists (ACGIH) TnreshoId Limit Values (TLVs) for 
Airbcne Contaminants for 1970 shall be avoided. Where the reauirements of the rwo standards 
overlap, -hi most stringent of the two will be enforced. 

B. Administrative and Engineering Controls 

To achieve compiiance with airborne materials exposure, administrative or engineering controls 
must rlrst be implemented to achieve compiiance." 

C. Respirator Use 

When effective engineering or administrative controls are not feasible to control airborne 
exposures, or while they are being instituted, appropriate respirators will be used. Training, 
selection, issuance, and standard operating procedures' are oudined in Section 5.06 of this Health 
and Safety Manual. 

D. Action Specific Hazards 

As specified in 29 CFR 1910 Subpart Z, acdon specific hazards, i.e. lead, asbestos, and 
formaldehyde, have certain requirements. Such material will be monitored as directed under 
specific regiilatory requirements. 

E. Monitoring 

1. Monitoring for IDLH and other dangerous conditions 

During confined space entry and other situations where the quality of the air is unknown, 
air monitoring will be conducted for combustfole or oxygen deficient atmospheres, as 
well as for volatile organics. Calibration and maintenance procedures for direct-reading 
equipment are included as Appendix A. 

2. General On-site Monitoring 

Site conditions may change, during site activities. Air monitoring will be conducted 
when: 

a. Work begins on a different portion of the site. 
b. A different type of operation is initiated. 
c. Employees are working in obvious contamination. 

3. Personal Monitoring 
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Personal monitoring will be performed on high-risk workers who are closest to the source 
of contaminant generation. This approach is based upon the rationale that the probability 
of significant exposure varies directly with distance from the source. If workers who-
are closest to the source are not significantly exposed, then all other workers are, 
presumably, also not significantly exposed and probably do not need to be oonitcred-

However, any employee may request personal monitoring be performed if a potential risk 
exists. 

Personal air monitoring methodology will be determined by the Safety Coordinator using 
the appropriate National Institute for Occupational Safety and Health (NIOSH) or other 
appropriate methods. 

F. Notification 

Employees will be notified of the results of the monitoring performed in accordance with the 
procedures specified in Section 2.05. 
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Ciiibraoon and Mainteriancg Procedures 

Loan of sauiccerit 

1. Sign-out Procedures 

The health and safety monitoring equipment can be obtained from the Warehouse Sucervisor or the- «afetv 
Coorcuzator. Tae mronnauon that will be required prior to a piece of eaummeat leaving the waxsouse 
equipment room wiil be: * ' 3 ^ w « c 

• Seriai Number of equipment 
* Name of Person responsible for equipment 
- Job Number and Location 
- Expected Rsrum Date 

2. Hauipcent Return 

Never use carrying cases is shipping cases. 

f J S S i f ? i e C i ° f 8 f l .u i? c a s s I ** d a n : 3 § 5 d o r m Qesd of aainteaance, it should be tagged with acpropriate 

. ^ ^ ^ . ^ ., ^ ^ U U K U I * « us-^rnanea to oe oroicen due to miszanchng and the eauicmct 
must oe s e * to the manuracrurer, the Project Manager in. charge will be contact to d e t e r m i n e d 
project can aosoro the cost or the repair. 

B. Photoionizaricn Detectors Cp*Ds) 

I. Calibration Procedures 

This is to be performed, at a minimum, on a daily basis or wheaever die detector is used. 

a. Turn on photoionization detector (PED) and allow to warm tm. 

b. Zero instrument in -clean' air. (Note: 'Clean" air refers to upwind of a waste site). 

c. Connect Span Gas cylinder to PID with a piece of clean tubing. 

d. Open the valve on the cylinder una! a steady reading is obtained, 

*' w i S S t o r i a f ^ C ° n t r 0 l f * E K*S S a r 7 ' m m ***** is the same as toe Span Gas 

f. Close the valve on the Span Gas cylinder. Disconnect the cylinder from the PID. 

g. Sample again in "clean* air. Adjust the zero, if necessary. 

2. Maintenance Procedures 

Keeping the PID in top operating shape means charging the battery, cleaning the lamp window, 
S ^ a U f n • e x t e n o r o ? ± e ? m « *« wiped d S w i S i d E i J S S S S d 

B- Combustible Gas and Oxygen Meters CCGT/O, Meters! 

1. Calibration Procedures 
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Calibration and Maintenance Procedures 

a. Combustible Gas Meter 

1. Turn on the instrument and allow to warm up. 
ii. Ziro % LEL meter in 'clean* air. 
iii. Connect calibration gas with clean piece of tubing to meier. 
iv. Cpen the valve on ihe cylinder until a steady reading is cbtained. 
v. Adjust the combustible gas calibration control, if necessary, unci reading is die 

same as the calibration jas concentration. 

vi. Cose the vaive on i s calibration gas cylinder. Disconnect ±e cylinder :70m 

vii. Sample again in 'clean" air. Ad;ast the zero, if necessary. 

b. Oxygen M«er 
i. Turn on the instrument in 'clean* air and allow a warm up. 
ii. If the fa oxygen subilmes ac a value other than ^0.3:5, adjust the oxygen 

calibration control until the reading is 20.$%. 

Maictinance Procedures 

1 operating shace TT*^"* charging 1 
loth and mild detergent. if aeeissary. 

Keeping the meter in asp operating shape means charging the barter;' and replacing worn parts. 
The ixterior of i e meter can be wined clean with a damn ck 

C. Flame Ionization Detgctcr r̂TD^ 

1. Calibration Procedures 

Tnis is to be performed on a daily basis or, ac a minimum, whenever the instrument is used. 

Place instrument in normal operatictt with CAI-BRATE Switch set to X10). Afiow 20 a. 
minutes for warm uo and stabilization. 

b. Introduce a methane sample of known concetration (between 90 and 100 ppm) and adjust 
the GAS SELECT dial so the meter reading corresponds to the known sample. 

Periodically (once a month), the FID should be -calibrated over the full range using the trimpots. 
Please refer to the Operations and Maintenance Manual for further instructions. 

2. Maintenance Procedures 

a. Tie batter/ pack can b« recharged overnight; however care should be taken to completely 
discharge tha battry prior to recharging. 

b. A sucoly of analytical grade hydrogen is needed to recharge the 75 cc hydrogen t;uik in 
the OVA. 

3. Shipping 

Compressed hydrogen cannot be shipped by air. A supply of compressed hydrogen must be 
available locally. 

D . Air Sampling Pnmos 

1. Calibration Procedures 

Calibrate personal air sampling pumps before and after each day of use using a primary calibiator. 
If it is not feasible to use a primary calibrator, a precision rotameter may'be used. 

a. Allow the pump to run 5 minutes prior to calibration. 
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CiiJihration and Maintenance Procedures 

b. Check the battery charge. 

c. Connect the collection device in the same manner in which the sample will be collected, 
Please note that the sampling media used for calibration, is aot to be used for sample 
collection. 

d. W« i s inside of the glass rube with soap soiurioa. 

e. Tun: en the pump and adjust the pump rotameter to the appropriate flew rats seeing. 

f. Draw TMo or three bubbles up the ;j:ass tube. 

g. If i e flowrate is aot within die range of accuracy, adjust the flowrate and draw more 
bubbles up the glass tube. 

h. Record the average of three runs en the sample data sheet. 

i. Repeat the procedures tor ail pumps to be used. The same sampling media may be used 

for all calibrations. 

Maiztesazcs 

a. • Battery 
The NiCad battery pack should be completely discharged from time to time to mini'miTr 
the potential for 'memory enec:" which occurs frequendy with rechargeable batteries. 
"Memory effect" would prevent a pump from running a full eight-hour period in some 
cases. The "Full Cycle* mode on the eatery charger will fuily discharge the battery pack, 
then recharge it and switch to a trickle automatically. A status lamp en. the battery 
charger shows the status of the attached battery pack. 

b . Pump Inlet Filter 

A filter/trap inside the clear plastic intake port housing prevents particulates .and liquids 
from being drawn into the pump mechanism. Replace the filter as needed. 

£ . Dust Monitor 

1. Zero 

a. Inlet should be in clear position. 
b. Selector switch should be in 0-2 position, and the letter "m" should appear to the right 

or the display reading, indicating that the instrument is set to read concentration 
measurements. 

c Place time constant switch in 2-second position. 
d. Allow 1-minute warm-up period. 

If required, slowly adjust the ZERO control (while lifting its protective spring loaded cap) 
' until an average reading of 0.000 m is obtained. 

e. 

Calibration 

a. Keep inlet in clear position. 
b. Unlock hinged flow chamber and place it in the horizontal position. 
c. Push reference scaterer knob (R£F SCAT) inwards until a positive stop is reached. It 

is important to ensure the plunger has been fully inserted to the limit of its travel. 
Insertion of the reference scatter wQl automatically shut off the pump. 

d. The letter *X" should be flashing at the upper right side of the digital display indicating 
that the reference scatterer has been inserted in the sensing beam. 
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Calibration and Maintenance Procedures 

e. ' Place i s time constant in the 2-second position. 
f. Move range selector switch to its 0-20 position and allow about 30 seconds for the 

reading so ruily stabiiize. The display should read approximately the calibration number 
indicated on the RAM-I calibration serial number label within the flow chamber. 

g. If the indicated readings differ substantially (i.e. by more than 5%) from the factory-
labelled value, unlock she CM- control and adjust until the desired reading obtained. 
Reiock CAL control. 

h- Puil refersacs scatterer !c:ob completely out of sensing region unci the "X" indicator on 
she display ceasos :o rlasa. 

i. Close ;!ow chamber ;over by :igitemng two thumb-screws at its upper comer. 

F. Drager ?*.;cg 

1. Pump Leak Test 

a. insert unopened rube into socket 
b. Squeeze pump completely and release. 
c. P'imo is adequately leak-proof if she end of stroke indicator has act appeared after 15 

minutes. 
d. Remove rube !rom socket. 
e. Press button ;o reset coaster a) zero; button is recessed to prevent accidental resetting. 

2. To ciiaa or replace she e.thaus; valve 

a. Lift lower pump piate up with a coin or screwdriver. 
b. Pull valve disc from its searing. 
c. Wipe valve seating with a rf-irrp cloth. 
d. Moisten the stem on a aew valve disc and push ti firmly into the center hole of the valve 

seat. 
e. Check correct seating by pulling on valve disc lightly. 
f. Put back lower pump plate and press it into place. 
g. Perioral leak test discribed above. 

3 . Replacing the socket and the membrane 

a. Press spring hook down with a suitable tool (e.g. screwdriver). 
b. Take out cover plate. 
c. Press spring flanges together and remove socket. . 
d. Insert zew socket. 
e. Using a new Hnd-of-Stroke Indicator Membrane, place parts into the housing. 
f. Insert spring book of cover plate and push on firmly. 
z. Perform leak test described above. 
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Section 4.05 Hazardous Waste Operations 

A. Introduction 

Due to the narure of the business cc-ccucted by OBG Tech, employees may be working on 
hazardous waste sites. O S H A has requirements for such things as air monitoring, health and 
safety plans, site control, and imerzescy response. This section is to define OBG Tech's 
Standard Operating Procedures ,'SCPs; :cr hazardous waste sites and to oudine the elements for 
inclusion in the Site-specific Heaith and Safer-' Plan. 

B. Other Pertinent Sections of OBG 7-ic?.'< Heaith and Safer; Manual 

Section 

1.01 
2.01 
2.02 
2.03 
2.04-
2.05 
2.09 
3.01 
3.02 
3.03 
3.04 
4.01 
4.02 
4.03 
5 
6 
S 

Tr-sic 

Safety Policy 
Keaim md Safer.' Records 
Health and Safer.' Training 
Injury/Tliness ind Accident Report Process 
Medical Surveillance 
Exposure Monitoring 
General Safer/ Rules 
Medical Services and First Aid 
Sanitation — 
Emergency Action 
Confined Space Entry 
Occupational Noise Exposure 
Radiation Exposure 
Airborne Materials Exposure 
Personal Protective and Life Saving Equipment 
i-ire Protection and Prevention 
Materials, Handling, Storage, Use, and Disposal 

C. Hazardous Waste Standard Operating Procedure^ ' 

1. Contractors and Sub-contractors 

All contractors and_sub-contractors reained by OBG Tech for work in hazardous waste 
will be informed of emergency response procedures and any potential nre, explosion, 
health, safety, or other hazards of the hazardous waste operation that have been identified 
by OBG Tech. 

2. Program Availability 

Tne written safety and health program will be made available to: any contractor or sub
contractor; OBG Tech employees; OSHA personnel; and to personnel of other Federal, 
State, or local agencies. 

3. Project Personnel 

Certain individuals have specifically designated responsibilities on hazardous waste sites. 
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Proiec; Manager - The Project Manager is responsible for the over-all management or 
the project. Tne Project Manager manages administrative requirements. 

P-niec: Supervisor - The Project Supervisor is responsible for coordinating between 
ovficz md rieid personnel. "Hie Project Supervisor is responsible for the day-:o-iay 
activities of the project. The Project Supervisor will oversee' rleia and related activities. 

5'te Safe'.*' and Health Coordinator - Tae Site Safer/ and Health Coordinator (SSHC) 
wiii establish operating standards and coordinate overall project safer/, and health 
activities :cr die site, me SSHC wiil review project plans and revisions :o plans to 
detemize mat safer/ and health procedures ire maintained throughout the project. The 
specific responsibilities of the SSHC ars ouuined in Part 16. below. 

4. Pre-entry Briefing 

Prs-ency briefings will be held prior to Initiating any sits activity and at other times as 
necessary to inform employees of the site-specific health and safer/ plan. In situations 
covered by OBG Tech's Haz Com Program or the 40-hour Hazardous Waste Operations 
Health and Safer/ Training, training required by that program need net be duplicated. 

5. Effectiveness of site-specific health and safety plan 

Inspections wiil be made byjhe Site Health and Safety Coordinator or the Project 
Supervisor to determine the ertectiveness of the site safety and health plan. 

6. Personal Protective Equipment 

Personal protective equipment (PPE) will be provided in accordance with Section 5 of 
this Health and Safety Manual. PPE will be selected and used which will provide 
protection against known or suspected hazardous substances and health hazards. 

7. Initial Site Entry Monitoring 

When information on the site shows that the potential for ionizing radiation, for IDLH 
conditions, or when site information is not sufficient to reasonably eliminate the following 
conditions: 

a. Monitoring with direct-reading instruments for hazardous levels of ionizing 
radiation (See Section 4.02). 

b. Monitoring the air with direct-reading instruments for IDLH conditions (See 
Section 4.03). 

c. Visually observing for signs of actual of potential IDLH or other dangerous 
conditions. 

8. " On-going Air Monitoring Program 

An on-going monitoring program will be established for every site where there is a 
potential for employes exposure to hazardous concentrations of hazardous substances. 
Tnis on-going monitoring is to evaluate proper selection engineering controls, work 
practices, and PPE, so that employees are not exposed above OSHA PELs and published 
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exposure levels. Specifically the ongoing monitoring will be conducted: 

when work begins on a different pan of the site: 
when contaminants other than those previously identified ar2 being handled; 
when a different cype of operation is initiated; 
when employees are handling leaking drums or containers or working in areas 
with obvious liquid -'cntiir.ination (e.g. spill or lagoon; 

Personal monitoring will be performed on those employees likely to have die highest 
exposures ;o airborne materials in accordance with Section 4.03 of this Health and Safer/ 
Manual. 

9. Site Control 

Tne elements of the site control program wiil include a site map; site work zones; site 
comnaunications, including alerting means for emergencies; and "idenrincation of nearest 
medicai assistance. OSHA also requires the use oi the "buddy" system, which is denned 
below and standard operating procedures, which are encompassed into this Health and 
Safer/ Manual. These need not be repeated in the site-specific health and safer/ plan 
when this Health and Safer/ Manual is* on-site. 

a. Site Work Zones 

- Exclusion Zone: The exclusion zone or the Hot Zone is the area where 
contamination does or could occur. The exclusion zone boundary 
should be clearly marked by lines, placards, hazard tape and/or 
signs or enclosed by physical barriers, such as chains, fences, 
or ropes. Access control points should be established at the 
periphery of the exclusion zone to regulate the flow of personal 
and equipment into an out of the zone and to help verify that 
proper procedures for entering and exiting are followed. 

The required level of PPE in the exclusion zone can vary according to job assignment. 
Tnis wfll allow a flexible, effective, and less costly operation, while still maintaining a 
high degree of safety. 

- Contamination Reduction Zone: The contamination reduction zone or the 
decontamination zone is the transition area 
between the contaminated area and the clean area. 
At least two lines of decontamination stations 
should be set. up within the contamination 
reduction zone: one for personnel and one for 
heavy equipment. Personnel entering the 
contamination reduction zone should be required 
to wear PPE prescribed for working in the 
contamination reduction zone. To reenter the 
support zone, workers must remove any PPE. 
Personnel stationed in the contamination reduction 
zone includes the Site Health and Safety 
Coordinator, the Project Supervisor, personnel 
assisting in decontamination procedures, and 
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emergency response personnel. 

The contamination reduction zone should be designed to facilitate: decontamination, 
emergency response, equipment resupply, sample packaging, and temporary work rest 
area. 

- Support Zone: Tae support zone is the location of the administrative and other 
support runĉ CuS needed to keep the operations in the exclusion 
and contamination reduction zone running smoothly. Any 
function that aeed not or cannot be performed in a hazardous 
atmosphere is performed here. Personnel may wear normal 
work clothes within this zone. Any potentially contaminated 
clothing, equipment and samples must remain in the contamination 
reduction zone until decontaminated. All emergency telephone 
numbers, change for the telephone (if necessary), evacuation route 
macs, and vehicle keys sho'uld be kept in the support zone. 

b. "Buddy' System 

Most activities in a contaminated or otherwise hazardous areas should be conducted with 
a buddy who is able to: 

Provide his or her partner with assistance. 
Observe his or her partner for signs of chemical or heat exposure. 
Periodically check the integrity of his or her partner's orotective clothing. 
Notify the Project Supervisor or the Site Health and Safety Coordinator if 
emergency help is needed. 

c. Site Communication 

Internal communication among personnel on site and external communicarioa between 
on site and off-site personnel should be established. 

Verbal communication at a site can be impeded by on-site background noise and the use 
of personal protective equipment. In the absence bf site-specific communication signals, 
the following will be used for emergencies: 

Hand clutching throat: Out of air/can't breathe 

Thumbs up: OK/Tm alright/I understand 

Thumbs down: No, negative 

Grip partners wrist or both hands around partner's waist: Leave area immediately 

Hands on top of head: Need assistance 

10. Site Security 

Site security is necessary to prevent the exposure of unauthorized, unprotected people 
to the site, to avoid the increased hazards of vandals, to prevent theft, and to avoid 
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interference with safe working procedures. 

A physical barrier will be constructed to help prevent exposure of unauthorized and 
unprotected people to site hazards. 

The Site-specific health and safer/ plan will include anv other provisions :cr maintaining 
security at-he Site. 

11. Engineering Controls. work practices, and personal protective Muiociecr fcr emDioyee 
protection 

Engineering controls and work practices must be rirst instinited ;o reduce and maintain 
employee exposure to or below rje OSHA PELs. excect to the extent that such controls 
and work practices are not feasible. 

Engineering controls which may be feasible include the use of remotely operated material 
handling equipment. Work practices which may be feasible include weriing down dusty 
operations and locating employees upwind of possible hazards. 

Whenever engineering controls and work practices are not feasible, PPE will be used in 
accordance with Section 5 of this Health and Safer/ Manual to reduce eaolovee exposure 
to or below the OSHA PELs. 

Engineering controls, work practices, and personal protective equioment will be used to 
reduce and maintain employee exposure to or below published" exposure levels not 
regulated by OSHA. PPE will be used in accordance with Section 5 of mis Health and 
Safer/ Manual to reduce employee exposure to or below the published exposure levels. 

Guidance for PPE selection can be obtained from 29 CFR 1910.120 Appendix B or the 
NIOSH/OSHA/USCG/EPA document "Occupational Safety and Health Guidance Manual 
for Hazardous Waste Site Activities." The guidance document is usually handed out in 
the OSHA 40-hour course. However, should an employee desire a cooy of 29 CFR 
1910.120 Appendix B or the guidance document, the safety coordinator canprovide one. 

12. Levels of Protection 

OBG Tech often employs the use of PPE based upon the EPA Levels of Protection. 
They are listed in Section 5 as a starting point, however site-specific PPE may be 
required. Site-specific PPE will be addressed in the site-specific health and safety plan. 
Tne type of equipment used and the overall level of protection should be re-evaluated 
periodically as the amount of information about the site increases and as workers as 
required to perform different tasks. 

13. PPE Decontamination Procedures 

General PPE decontamination procedures are outlined in Section 5.01. Site-specific 
decontamination procedures, if any, will be included in the Site-specific Health and 
Safety Plan. 

14. Emergency Response Procedures 
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The nature of hazardous waste work makes emergencies a continuous potential, ao matter 
how infrequently they occur. The ccmmunications network, as outlined in Section 4.05, 
pan 9.c, must be conveyed to all workers so that emergency information may quickly 
distributed. Equipment will be necessary for emergency situations. At a minimum each 
site will be equipped with a fire extinguisher, eye wash bottle, and first aid kit. Cther 
equipment, which should be considered on 2 project by project basis, are emergency 
showers, safer/ harnesses, and sp ill containment equipment. 

Follow-up procedures, as follows, must be implemented before activities resume on-
site: 

Appropriate governmental agencies must be notified as required. 
Restock, replace, and/or clean all equipment and supplies." 
ine Site Health and Safer/ Coordinator, the Project Supervisor, and me employee 
affected should fill out an accident report, as outlined in Section 2.03. 

15. Hazards of hazardous waste sites 

Chemical 

Most sites contain a variery of chemicals that may be in a gaseous, liquid, or solid form. These 
substances can be hazardous through inhalation, skin absorption, ingestion, or through injection 
(a puncture wound). 

Acute chemical exposures usually occur during or shortly after exposure to a high concentration 
of a chemical. Chronic usually refers to exposures to low concentrations of a chemical over a 
long period of time. Both of these are dependant on the chemical and may be temporary or 
reversible or may be permanent. Some chemicals may exhibit warning signs, while o'ther 
chemicals are odorless, colorless, and tasteless. 

Inhalation is the primary route of exposure at a hazardous waste site. Therefore the selection 
and use of the proper respiratory protection is extremely important where there is a potential for 
inhalation of hazardous materials. Direct skin and eyes contact is also a potential route of 
exposure, therefore proper selection and use of PPE is extremely important. Ingestion and 
injection are the least significant routes of exposure at a hazardous waste site. However, 
personal habits such as eating, drinking, or smoking, and safety hazards such as puncture 
wounds can be potential routes, therefore following SOPs and use of PPE can reduce the hazards 
from both of these routes of exposure. 

Further information is presented in OBG Tech's Haz Com and OSHA 40-hour hazardous waste 
operations health and safety training. 

Explosion and Fire 

. Due to the nature of activities at hazardous waste sites, there is a potential for explosions and 
fires. To minimize the hazards from fire and explosion: monitor for explosive and flammable 
atmospheres following the procedures in Section 4.03; keep all potential ignition sources away 
from an explosive or flammable environment; use non-sparking, explosion-proof equipment; and 
follow safe work practices. 
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Oxygen Deficiency 

Oxygen deficiency may result from the displacement of oxygen by another gas, or the 
consumption of oxygen by another chemical reaction. Confined spaces and low-lying areas are 
particularly vulnerable ar.d should always be monitored prior to entry following r-he procedures 
in Section's.0-. 

Ionizing Radiation 

Monitoring for ionization radiation is required to be performed when there is not sufficient 
information :o eliminate the possibility of it being present on-site (e.g. uncontrolled hazardous 
waste sites, where little or no information is available on past history). Tne procedure in Section 
4.02 wiil be followed for monitoring. 

Biological Hazards 

Wastes from hospitals and research facilities may contain biological materials mat may cause 
infections to site personnel. Other biological hazards that may be present at hazardous waste 
sites include poisonous plants. insects, and animals. PPE can reduce the potential for exposure. 
The Safety Coordinator can assist in determining the correct PPE for the hazard present. 

Safety Hazards 

Hazardous waste sites contain numerous potential safery hazards such as: holes, ditches, drams, 
boards, nails, broken glass, slippery surfaces, steep grades, and uneven terrains. The work itself 
may be a potential safety hazard. Site personnel should constantly look out"for potential safety 
hazards and should immediately inform the Project Supervisor or the Site Health and Safety 
Coordinator of any new hazards. 

Electrical Hazards 

As in all construction work, overhead power lines, electrical wires and cables, site electrical 
equipment, and lightning also pose a potential hazard to site workers. Section 10.02 provides 
guidance on safe electrical practices. 

Heat Stress 

Heat stress is potentially a major hazard for workers wearing protective clothing. Due to the 
impervious nature of the PPE to keep chemicals away from the skin, body heat and moisture are 
trapped within the PPE. Careful training and frequent monitoring of personal who wear 
protective clothing, scheduling of work and rest periods, and the frequent replacement of fluids 
can protect against this hazard. 

Heat stress can be minimized by taking the following steps: 

Adjusting work schedules 
Provided air conditioned or shaded rest areas 
A total of 1 to 1.6 gallons of fluid intake recommended, but more may be necessary to 
maintain body weight 
Acclimatize workers to site work conditions 
Provide cooling devices to aid natural body heat exchange during prolonged work or 

OBG TECHNICAL SERVICES, INC. 
HEALTH .AND SAFETY MANUAL 
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severe heat exposure 
Review recognition and treatment of beat stress with workers 

For workers wearing semi-permeable or impermeable PPE and when the temperature in the work 
area is above 70"F, measure: 

Kean Rats: count the radiai pulse during a 30-second period as early as possible in die 
res; period. 

If heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten 
the work cycle by one-third and* keep the rest period the same. 

If the hear: rate exceeds 110 beats per minute at the next rest period, shorten the 
following work cycle by one-third. 

Oral Temperature: use a clinical thermometer or similar device to measure die oral 
temperature at the end of the work period (before intake of fluids). 

If the oral temperature exceeds 99.6'r, shorten the next work cycle by one-third without 
changing the rest period. 

If the oral temperature still exceeds 99.6T at the beginning of the next rest cvcle, shorten 
the following work cycle by one-third. 

Body Water Loss, if possible: measure weight on a scale accurate to +/- 6.25 lb at the 
beginning and end of each work day to see if enough fluids are being taken in to prevent 
dehydration. Weights should taken while the employee is wearing similar clothing each 
day. The body water loss should not exceed 1.5 percent total body weight loss in a work 
dav. 

The frequency of physiological monitoring depends on the air temperature adjusted for solar 
radiation and the level of physical work. The suggested frequency of physiological monitoring 
for fit and acclimatized workers. 

AdiustedTemo. Normal Work Ensemble Imoermeable Ensemble 

45 minutes 

60 minute 

90 minutes 

120 minutes 

150 minutes 

90°F and above 

8 7 J T t o 9 0 T 

82ST to 87.5T 

77.5"F to 82.5T 

72 ST to 77 SF 

Cold Exposure 

Cold stress and impaired ability to work are dangers at low temperatures and when the wind-

15 minutes 

30 minutes 

60 minutes 

90 minutes 

120 minutes 
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chill factor is low. io guard against cold stress: wear appropriate clothing; have wann clothing 
and warm shelter readiiy available; and carefuily monitor workers' physical conditions. 

Noise 

Work around large equipment otter, creates excess noise. Tne procedures set forth in Section 
4.01 tor occupational noise exposure and Section 5.04 for hearing proiecaoa should be followed. 

16. Responsibilities of Site Heal6 and Safer; Coordinator 

The Site Heaith and Safety Coordinator advises the Project Manager and the Project 
Supervisor on the matters of health and safer; on the site. Specifically the 
responsibilities of the Site Health and Safety Coordinator include: 

a. Aiding the selection of protective clothing and eauipment. 
b. Periodically inspecting protective clothing and equipment. 
c. Maintaining proper storage of protective clothing and equipment. 
d. Monitors the workers for signs of heat stress, cold stress, and fatigue 
e. Monitors on-site hazards and conditions. 
f. Conducts periodic surveillance to evaluate effectiveness of Site-specif.c Health 

and Safety Plan. 
g. Has knowledge of emergency procedures, evacuation routes, and the telephone 

numoers or the amoulance, local hospital, poison control center, fire department, 
and police department. 

h. Posts the directions to the hospital and the telephone numbers of the ambulance, 
local jiospital, poison control center, fire deoartment, and police department, 

. - l. Notmes, when necessary, local public emergency officials 
j . Coordinates emergency medical care. 

17. Safe Work Practices 

a. No eating, smoking, eating, drinking, or aoplication of cosmetics in the 
Contamination Reduction Zone or the Exclusion Zone. 

b. No matches or lighters in the Contamination Reduction Zone or the Exclusion 
Zone. 

c. Enter and exit following procedures in the Site-specinc Health and Safety Plan. 
d. vVear the PPE specified in the site-specific Health and Safer/ Plan in the 

Exclusion Zone. ' 
e. Use the "buddy" system. 
f. Report any unusual conditions to the Project Supervisor or the Site Health and 

Satery Coordinator immediately. 

D. Requirements for Site-Soecific Health and Safety ptanf 

As 'a company policy, site-specinc health and safety plans are required on projects. The 
following site-spec:nc mrormation must be included in the health and safety plan as well as this 
manual attached as an appendix. Tne Safety Coordinator will prepare and/or review each site-
specific health and sarery plan. 

1. Organizational structure of site program 
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The foilowing information, at a minimum will be included in the site-specific health and 
safer/ plan: 

Project Manager's name and telephone number 
Project Supervisor's name and telephone number 
Site Safer/ and Health Coordinator's aame and telephone number 
Other personnel needed for emergency response 

This organizational structure will be reviewed and updated as necessary to reflect the 
current status of r-he hazardous waste site operations. 

2. Wcrkplan Summary 

A summary of the workptan, including location and approximate size of the site, will 
be included In the site-specinc health and safety plan addressing the anticipated activities. 

3. Safer/ and Health Hazard .Analysis 

A safety and health hazard analysis will be prepared for the site-specific health and safety 
plan, including pathways for hazardous substance dispersion. The safety and health 
hazard analysis will include hazardous substances and health hazards involved or 
expected at the site, and their chemical and physical properties. 

Information to consider to include in the site-specific health and safety plan: 

Exposures exceeding the permissible exposure limits and published exposure 
levels 
IDLH situations 
Potential skin absorption and irritation sources 
Potential eye irritation sources 
Explosion sensitivity and flammability ranges 
Oxygen deficiency * 

4. Site-specific Training Assignments 

Initial 40-hour worker, Supervisor, and Refresher training are addressed in Section 2.02, 
Health and Safety Training. Hazard Communication training is also addressed in this 
section. Training specific to the site will be addressed in the site-specific health and 
safety plan. 

5. Personal Protective Equipment 

Personal protective equipment to be used by employees for each of the site tasks and 
operations being conducted will be addressed in the site-specific health and safety plan. 
Tae following information will be included in the site-specific plan: PPE selection based 
upon site hazards; work mission duration; site-specific information on PPE 
decontamination and disposal; 
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6. Frequency and types of air monitoring 

Frequency and types of air monitoring, personnel monitoring, and environmental 
sampling techniques and instrumentation to be used will be addressed in the site-specific 
health and sarety plan. Methods of maintenance and calibration of monitoring eauicment 
can oe round m Section -1.03. * ' 

7. Site Control Program 

The site-specific site control program will include a site maD and the identification of a ° 
nearest medical assistance. 

8. Site Security 

Site-specinc information for maintaining securirv will be included in the site-suernc 
health and safer/ plan. 

9. Emergency Response Plan 

Site-specinc information such as safe distances and places of refuge, evacuation routes 
and procedures, and procedures for resorting incidents to local, stats, and federal 
agencies not covered.m OBG Tech's SOPs will be covered in the site-soecific health 
and sarery plan. Tne nearest telephone for emergency communication will be identified 
in the site-specinc emergency response plan. 

10. Spill Containment Program 

A spill containment program unique to the site will be developed for the site-specific 
health ana sarety plan, if applicable. 

11. Site-specific information other than in SOPs 

a. Medical surveillance requirements unique to the site, other than what is covered 
in OBG Tech s SOP in Section 2.04. 

b- l 5 £ i 0 J e e
L ? a i ^ assignments unique to the site other than what is covered in 

OBG Tech s SOP in Section 2.02. 
c. Decontamination procedures which are unique to the site other than what is 

covered in OBG Tech's SOP in Section 4.04 (E). 
d. Safe work practices unique to the site, other than what is covered in OBG Tech's 

SOP in this section. 
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4.06 Process Safer.-

A. Inrroductfcrt 

3. Rec^rs-e- : ; 

1. 

j . 

4. 

Each employee is expected to foilo* the safe? rales of the acUw. 

p r e s e t sy £e project or any of cbe hazards found bv the *cr i ' 
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5.06 Respirator/ ProiecJon 

A. Introduction 

OSKA. in : s C7R :910.13A. specifies that Vr.en effective engineering controls are net feasfcie. or 
while they are being instituted. appropriate respirators -ill be used.' CSHA references exposure 
to air acntarnir.a'ted with harmful dusts, foes, fumes. mists. gases, smokes. ssrays. cr vapors. 

Due :c the nature of the business conduced by the company. respirator." srctecticn mav be 
necessary :"cr ipecac activities performed by our employees. This secioa'.wii! serve as trie 
respirator.' protection program and is adopted by the company in an effort :o assist ensuring a safer 
working environment for our employees during work activities reauirir.g resoirator/ orctection as 
dictatec in the site-specific Health and Safety Plan. In order to" ccsplv with regulator.' 
requirements. this program is developed pursuant :o 29 CER 1910.13«i and 29 CER :9ZS.:03. This 
program and use of respirators are instiruted according to the site-soeciflc Health and Safer.* Plan 
and only after exhausting all feasible engineering controls. 

B. Emolcver and Emuicvee P.esccnsibiliry 

1. Employe: Responsibilities 

The Safer.- Coordinator will see that approved respirators, cartridaes. and snare sans will 
be provided by the company. The Safety Coordinator will also be resccnsfoie for the 
establishment and maintenance of this respiratory protection TJrosram and the uokeep of 

• records for at testing, medical surveillance, and training. 

2. Employee Responsibilities 

It is the responsibility of the employee to use the respiratory protection in accordance with 
instructions and training received. The employee will m^^win the respirator to insure that 
cartridges and parts are replaced when necessary. The employee will report any problems 
•with his respirator :o his supervisor or the Safety Coordinator. 

C Training of Employees . 

AU employees required to wear respirators on the job will be trained prior to 
That training win cover the topics required by 29 CFR 1910.120 (Hazardous 

the use of resoirators. 
(Hazardous waste operations and 

emergency response) and ^ CFR 1910.13* (Respiratory Proteca'on), and include the following: 

• basics of respiration 
- basics of respiratory hazards 
• capabilities and limitations of respirators 
- inspection of respirators 
- hew a respirator should be worn 
- cleaning and disinfecting respirators 
- storage of respirators 
- respirator-specific training 
- fit-checking procedures 
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.Ail employe will be £ven the opportunity to wear their resoiratcr in an. tmcontamuiace* 
araespnere and a test atmosphere for a period of time to become familiar with the use of 
respirators. 

Ail training is cqcnmeaied and is riled in tie Syracuse o£ce. 

D. Physician's Artrcvai 

.Ail espicyees required to wear a respirator will have a rmvsician's infra accrcvai to w w a 
respirator pr.cr :o oeag required to wear one. The respirator user's medical ranis wffl be -e-.ie-.v^ 
annually. 

The local physician will determine which health and physical conditions are cedent. A descrsrci 
or the respu^ery panares, specuics of employee's job functions while wearing a :esoiratcr.: a-d 
copies or ail applicable reflations will be provided to the Dhvsicians to fanner aid 'the de-isic-
prccess. 

Tne ph>-sicai will be provided at no cos; to the employee. A coov of the written reocr: wfil be T*ce 
to the employee upon request. 

All medical e.-caminations are recorded and are ffied in the Syracuse ofics. 

E Selection of Respirators 

Respirators will be selected on the basis of the following: 

- chemical and physical hazards 
- characteristics of the hazardous operation of process 
• fiacs piece to face fit 
• comfort 
- utilization of NIOSH recommendations 
- utilization of manufaciurer's recommendations 
- the guidance of American National Standard Practices for Protection ZS8.2-1969. 

.Ail respirators selected will be NIOSH/M5KA approved for the hazards encountered. • 

The Safety Coordinator will be adequately instructed to insure that the correct respirator is selected 
and that the appropriate personal modifications are made such as-corrective lens for fall-fees masks. 

F. Issuance of Respirators 

jobs Employi mark his respirator so that it will not be confused with others3 
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G. rit-Testing or" R^aintors 

To insure a prcpe: 5t of negative pressure respirators, respirator fit-testing will be performed. 
Where fit-testing is aot required by specific hazard regulation, as it is with lead or asbestos, the 
qualitative Irritant vacor or smoke protocol of the asbestos standard wffl be adccted (29 Cr?. 
1910.XC0I. Appendix C). Fit-tesang wiil be performed to select rescirators and be performed at ;he 
d;scre:;cn cf :he Safer/ Coordinator thereafter aniess required by law :o be performed mere otizz 
or unless thsre is sufficient need to do so [Li- denture replacement, scarring of ice. -weight change;. 

Fit-test failure '"-111 result in selection or a di£er;nt size respirator. Continued test iiiure will result 
in selection of a different manufacturer's respirator. 

All Si-testing infermatien such as the impioyee, the date, and che tyre of respirator is recorded and 
riled in the Syracuse office. 

K. Inscec::cr, or R*;-:ir2tgrs 

• Respirators -ill be inspected for damage before and after each use. Eacn employee, after training, 
will responsible :cr inspection. Tae following areas will be insoeczed: 

tightness of connections 
race piece 
headbands 
inhalation valve 
exhalation valve 
cartridge or filter finings 
pliability of rubber or elastomer parts 
signs of deterioration 

Any malformation, distortion, missing parts, cades, etc will be sufficient to issue replacement parts 
or if necessary, a new respirator. 

L Standard Operating Procedures 

Before entering any potentially contaminated environment, each employee wflt 

L Carefully inspect the respirator following the procedures specified in Seeaon 8. 

2. Duct ape should be removed from cartridges (if applicable). 

3. The respirator should be donned and checked for a proper fit using the following tests: 

a. Positive Pressure Test - dose off the exhalation valve with your 
hand. Breathe into the mask. The face-to-fecepiece seal is 
satisfactory if some pressure can be built up inside the mask and 
sustained. 
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^ Negative Pressure Tat . dcse off the inle: openings of the 
carriage with the palm of your hand. Inhale gently so that a 
vacuum occurs inside the mask. Hold your breath for 10 seconds. 
If the vacuum is sustained, and ao inward leakage is detected, the 
respirator dts proceriv. 

-. inside :hs contaminated environment. respirators will not be removed street Li a medical 
emergency such as a suspected heart attack. 

a. ^es-iratcrs will be worn with sines inside the disposable garment a l l e y s i wcricer : c 

maintain respiratory protection wniie removing contaminated nrmena. 

J. Cear.ing and Dismfecttng of Ressiratcrc 

Respirators still ae cleaned after each use. Maaaacrarers mav have Recife recemme-da-ens *c-
cleanmg and these should be followed, in absence of manufacrirers recommendations z*t 
relieving procedures should be used: 

1. Remove the cartridges and headbands 

2. Disassemble all respirator pans 

3. Wash all respirator parts (except onridges and headbands) in a cleaner - disinfecaa' 
solution or use soap and hot water 

4. Rinse completely in dean, warm water 

5. Air dry in a clean area 

6. Re-assemble the respirator 

No alcohol will be used to clean the respirator. If a d i rec t ing solution is not used, a disinfecting 
spray will be used at least weekly, but preferably after each use. * 
Respirator wipes will be provided to employees in order to dean resoirators during work shifts 
berween uses. The employee will be allowed to leave woric area and remove respirator to wash face 
in order to prevent rashes and discomfort. The respirators wffl be wiped out at each of these times. 

K. Storage of Respirators 

Respirators wffl be stared in clean plastic bags and protected against dust, sunlight. heat, extreme 
cold, excessive moisture, or damaging chemicals. Respirator cartridges will have the inhalation 
holes covered with duct tape (or acceptable substitute tape) unmediatdy after leaving a 
contaminated area. The tape wffl be left on unoTthe respirator is donned for the nest entrv into 
a contaminated area. Tnis tape wffl prevent any contaminants from being dislodged from the 
cartridge. a 

Respirators should be packed or stored so that the fecepiece and exhalation valve wffl rest in a 
normal posuton and function will not be impaired by the elastomer setting in an abnormal position. 

OBG TECHNICAL SER'/TCHS. £NC 
HEALTH AMD SA5ETY MANUAL 



OBG TECHNICAL SERVICES. INC c;r.—:Q$. c^g 
HEALTH AM;- SArETY MANUAL S^EksEDES: None 

DATE; Mav ;i . tccr 
REVIEW: ianuarv 1. L993 
PAGE: 5 OF 5 

L. Periodic Sur-'eiHance 

Work areas will be monitored as required by specinc hazard regulations or on a periodic timetable 
as set by the site-spectre Health and Safer; Officer and the site-sseciSc Health and Safer/ Plan. 
Tiiis surveillance is required to ensure taai :he prcper level of protection is provided ;o sniDtcyes*. 
Whenever r.e'.v hazards are encountered or a substantial change* in magnitude of the e.*dstir:z hnzzri 
occurs. ;he- additional monitoring'wili ra;<» siace. 

M. ~'-~ai'iat:c~ ;f Ristviratcr* Prccecricn ?m<rrarr: 

In order :c maintain an effective program, the respirator/ protection prcsram wGI be:e-evaiua:ec 
on at leas; an annual basis. This evaluation will address: 

- employee acceptance of program and respirators 
"• -ethecs of surveillance of hnrarcs and results 
- regulatory compliance 
- chansir.s ;cb functions 
- changes in hazards 

Employees are encouraged to express any concerns about respirator protecucn. such input is critical 
for evaluating the program. 

Each employee will be made aware of this written program and any annual chanses. 

Frequent random inspecuons will be conduced by the Safety Coordinator to assure that respirators 
are properly selected, used, cleaned, and maintained. 

N. Hazard Specific Respirator/ Protection 

As specified in 29 CrR Parts 1910, action specific hazards, Le. Ie3d, asbestos, and formaldehyde. 
require specinc respirator/ protection. Any such material will be monitored as directed under 
specinc regulator/ requirements, and respiratory protecaon will issued pursuant to suecinc 
regulatory requirement. 
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Project: 

Date: T ime: 

1 
Project Number: | 

Competent Person: 

Where was the sample taken f rom: 

Excavation Length: Excavation Depth: 
i 

Excavation Wid th : ] 

VISUAL TEST 

Particle type: Fine grained (cohesive) Granular (sand/silt or gravel) 

Water condit ions: Wet Dry Seeping Water 
Surface water present ^ Submerged 

Previously disturbed soi ls: Layered soils dipping into excavation: 

Underground ut i l i t ies: Excavation exposed to vibrations: 
If yes, what type? If yes, f rom what? 

Layered soils? Net*: The less stable layer commit soti typ*. Crack like openings or spellings observed: 

MANUAL TEST 

Plasticity: Cohesive Non-cohesive 

Dry strength: Granular (crumbles easily) Cohesive (broken wi th diff iculty) 

Wet shake: Water comes to surface (granular materiel) Surface remains dry (ciay material) 

NOTE: The fo l lowing uncanf ined compressive strength tests should be'performed on undisturbed soils. 

Thumb Teat used to est imate unconfined compressive strength of cohesive soil: 

Test performed: Yes No 

Typo A - soil indented by thumb with very great effort 

Type B - soil indented by thumb with some effort 

Type C - soil easily penetrated several inches by thumb wi th little or no effort. 
If soil is submerged, seeping water, subjected to surface water , runoff, exposed to wet t ing. 

>enetromet«r or Shaarvane used to estimate unconfined compressive strength of cohasivo soils; 

Test performed: Yea No Device used: 

Type A - soil w i t h unconfined compressive strength of 1.5 ts f or greater 

Type B - soil w i th unconfined compressive strength greater than 0.5 tsf and less than 1.5 tsf 

Type C - soil w i th unconfined compressive strength of 0.5 ts f or less 
If soil is submerged, seeping water, subjected to surface water, runoff, exposed to wett ing 

NOTE: Type A * no soil la t y p * A if soil is f issurad, subject to vibrat ion, previously diaturbad, layarad dipping Into excavation on a slope of 4H:1V. 

SOIL CLASSIFICATION 

Stable Rock Type A Type B Type C 

SELECTION OF PROTECTIVE SYSTEM (Appendix F) 

Sloping (Appendix B) Specify angle 

Timber shorina (Appendix C) 

Aluminum hydraulic shoring (Appendix D) 

Trench shield Maximum depth in this soil: 



U M I L T t A U A V A U U I N L H t U M i a I 

Project: 

Date: Time: 

Project Number: 

Competent Person: 1 

Soil Type: | 

Soil Classification: Excavation Depth: Excavation Wid th : | 

Type of Protective System Used: 

•-. Excavation/Entrants::' . J T ime InV " T t m e O u t : . '.;:Parameter- ;'.-'-. 

L E L ( < 1 0 % ) 

0 , (19 .5%-22%) 

Volatiies ( < 5 ppm) 

Other 

r P r e - E n t r y ^ ^Ini t ia l- h o u r s ; ' •.. hours • •hours. : H ; hours 

l 

Yes : ' ;:'No:i; t ;N7Av/ ^Descr ip t ion" ' 

GENERAL INSPECTION OF JOBSITE 

Employees protected f rom cave-ins and loose 
rock or soil that could fall or roll into the 
excavation 

Spoils, materials, and equipment set back at 
least 2 feet f rom the edge of the excavation 

Walkways and bridges over excavations are 
equipped wi th standard guardrails and 
toeboards 

Adequate signs have been posted and 
barricades provided 

WET CONDITIONS 

Precautions taken to protect employees f rom 
the accumulation of water 

Surface water or runoff diverted or controlled 
to prevent accumulat ion in the excavation 

Inspection mads after every rainstorm or other 
hazard increasing occurrence 

MEANS OF ACCESS AND EGRESS 

Ladder or ramp egress no greater then 25 feat -

Ladders used secured and extended 3 feet 
above the edge of the trench 

Ramps constructed of materials of uniform 
thickness, cleated together on the bottom, 
equipped with no-slip surface 

Employees protected f rom cave-ins when 
entering or exit ing the excavation 

f Y e s T : 
NO MtA ::';' : Description •7".=" -::::":V' j 

UTILITIES j 

i 
Uti l i ty companies contacted and/or utilities | 

located and marked l 
i 

i 
Overhead transmission lines are noted and j 
precautions taken to ensure that equipment \ 
does not come in contact w i th them j 

Util it ies crossing the excavation supported j 
f rom above, and protected f rom falling material | 
exist | 

Underground installations protected, 
supported, or removed when excavation is 
open | 

HAZARDOUS ATMOSPHERE 

Air in the excavation tested for oxygen 
def iciency, combustibles, or other 
contaminants 

Venti lat ion or supplied air used in atmospheres 
containing less than 19.5 % oxygen and/or 
other hazardous substance 

Venti lat ion provided to keep LEL below 1 0 % 

Emergency equipment available where 
hazardous atmospheres could or do exist 

Safety harness and lifeline used and 
individually attended when entering bell 
b o n o m or other deep confined excavations 

OTHER COMMENTS: 



OBG TECHNICAL SERVICES. INC. s - — r C y ^ .^ 
HEALTH .AND SAFETY MA.VCAL SUPERCEDES' c/3/9: 

10.06 Excavations 

This section applies :c ai! open excavations -ace ir. me earm's surface. Excavation r e defined 
to include rer.ciies. 

B. Genera! Recuire-erts 

local response imes. advised ;f the proposed wcr;c. and ^kec X) eszac::sh the 
location of the utility urcergrcunc mstaiiaticus prior to me start of actual 
excavation. When utility companies or owners cannot respond :o a request to 
locate underground utility installations within Z~ hours (uriess a longer period 
is required by sure or local law), or cannot establish, the exact Iccaccn or ±ese 
instilIarioas. the worie may proceed, provided caution is taken, and provided 
detection equipment or other acceptable means to locate uriiir/ installations are 
used. 

c. When excavation operations approach the estimated Iccation of underground 
installations, me exact Iccaricn of the installations will be determined bv safe and 
acceptable means. 

d. While the excavation is open, underground installations will be protected, 
supported or removed as necessary to safeguard employees. 

C. Access and egress 

1. Structural ramps. 
a. Structural ramps mat are used solely by employees as a means of access or egress 

rrom excavations will be designed by a competent person. Structural ramps used 
for access or egress of equipment will be designed by a competent "person 
qualified in structural design, and will be constructed in accordance with the 
d'esign. 

b. Ramps and runways constructed of wo or more structural members wul nave 
the structural members connected together to prevent displacement. 

c Structural members used mr ramps and runways will be of uniform thidcness. 
d. Clears or other appropriate means used to connect runway structural members 

will be attached, to the bottom of the runway or will be attached in a manner to 
prevent tripping. 

e. Structural ramps used in lieu of steps will be provided with clears or other 
surface treatments on the top surrace to prevent slipping. 
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Means oi egress ram trench excavations. A stainvav, ladder, ramo or o±er safe means 
of egress wiil be located in trench excavations that are 4 fee: (1.22* o) or mere in denth 
so as -o require ao more than 15 fee: (7.62 m) of lateral travel for emoiovees. 

D. Exrnsur* to 

H-cioyees er.pcscd :o public vehicular r a r e will be provided wi-^, and will wear, wantirs 
vests or ctner suitable garments marked with or made of'rerlectcrized or high-visibiUcv material! 

E. E n s u r e -n -si!;-? Toads 

No employee will be permitted underneath (cads handled bv lining or digging ecuicmeni. 
Employees will be required to stand away iroc any vehicle being loaded or unloaded* to avoid 
being srruc:-: by my spulage or failing materiais. Coeratcrs mav remain in the cabs of vehicles 
oemg loacec or unicadea waen ±s vehicles are ecuioced to provide icecuate arotecricn for the 
.operator during loading ana unloading operations. 

F. Wiping r^rerr. fcr -robiie eauionterr 

or mechanical signals, or stop logs. If possible/the grade should ^waTrr^m^ie^cr /a i ion . 

G. Hazardous armossfaeres 

1. Testing and controls 

In addition to the procedures set forth in Secdons 3 and 4 of this Health and Safety Manual to 
prevent exposure to harmful levels of atmospheric contaminants and to assure* accentable 
atmospheric conditions, the following requirements will aoply: 

a. 

as in excavations in areas where hazardous substances are stored nearbv, the 
atmospheres in the excavation 'will be tested before ernoloyees enter excavations 
greater than 4 fee: (122 m) in depth. 

b. Adequate precautions will be taken to prevent emcloves exposure to atmospheres 
containing [ess than 19.5 percent oxygen and "other hazardous atmospheres. 
Taese precautions include providing proper respiratory protection or ventilation. 

c. Adequate precaution will be taken such as providing ventilation, to prevent 
employee exposure to an atmosphere containing a concentration of a flammable 
gas in excess of 20 percent of the lower flammable limit of the gas." 

d. When controls are used that are intended to reduce the level of atmospheric 
contaminants to acceptable levels, the testing will be conducted as often as 
necessary, co ensure that the atmosphere remains safe. 

Frr. nergency rescue equipment 

a. 
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conditions exist or nay reasonably be sneered :o deveico during work in an 
excavation. This equipment will be attended when in use." 

b. Employees entering beil-eottcm pier acies. or other similar deeo and cenrined 
rooting excavations. will wear i harness with a lire-!ins secure:*/ atmched a it. 
me iireime will be separate .-rem anv !he used :o handle materials. and will be 
:ac:v:cua::y attended at ail umes while me emciovee -veering ±t lifeline is in 
me excavation. * * 

H. Protection — rrr. '~a_ar-"'s as.^ciatec with water accumuiarfcn 

1. Employees will act work in excavations in which mere is accumulated water, or in 
excavations m waicn water :s accumulating, unless adecuate orecauriens have.been taken 
to protect employees against me hazards :csed bv water accumulation. The irecauticus* 
necessary :c protect employees adequately vary with each situation, but acuid Include 
special support •:: snieid systems :o protect from cave-ins. water removal :o control me 
level of accumulating water, or use of a safety harness and lifeline. 

2. If water is controlled or prevented from accumulating bv me use oz water removal 
equipment, me ware: removal equipment and operations will be monitored bv a 
competent person :o ensure proper cceraticn. 

3. If excavation work ^interrupts the natural drainage of surface water 'such as streams), 
diversion ditches, dikes, or other suitable means will be used to orevent surface water 
from entering me excavation and to provide adecuate. drainage or ±e area adiaceut to' 
the excavation. Excavations subject to runoff from heaw rains'will recuhVaVinsoecrion 
by a competent person. 

L Stability of adiacent structures 

1. Waere the stability of adjoining buildings, walls, or other structures is endangered by 
excavation operation, support systems such as shoring, bracing, or underpinning will be 
provided to ensure the stability of such strictures for the protection of empiovees. 

2. Excavation beiow the level of the base or footing of anv foundation or retaining" 'wail that 
ccuid be reasonably expected to pose a hazard to ernoiovees will net be permitted excest 

'. when; * 
a. A support system, such as ur^eroinning, is provided to ensure the safer/ of 

employees and the stability of the structure; o"r 
b. Tne excavation Is in stable rock; or 
c. A registered professional engineer has aucroved the determination mat such 

excavation work will not pose a hazard io" employees. 
d. Sidewalks, pavements, and appurtenant structure "will not be undermined unless 

a support system or another method of orotection is provided to protect 
employees from the possible collapse of such structures. 

J. Protection of employees from loose rock nr ;nfl 

1. Adequate protection will be provided to protect employees from loose rock or soil that 
could pose a hazard by failing or rolling from an excavation face. Such orotection wSI 
consist of scaling to remove loose material; installation of protective* barricades at 
intervals as necessary on the face to stoo and contain falling material; or other "*-«"« 
that provide equivalent protection. 

2. Employees will be protected from excavated or other materials of equipment that could 
pose a hazard by railing or rolling into excavations. Protection will* be provided by 

SEcnc.v: :Q.?6 
SUPERCEDES. 6i2i9Z 
î ATH; LZ.'31.93 
RE'vTEVv: IZ;31.95 
MA^CH: 3 of 3 
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piacmg znd kseciag such materials or ecumment at leas: 2 reet (.51 m) from me ed^e 
or excavations^ or ov me use of recking devices mat are sufnciem to orevent materials 

• equipment rrom railing or roiling into excavations, or bv a combination of both if or 
necessar/. 

K. Inspections 

1. 

conditions. As inspection. will be conducted by conducted bv me eomcetent oerscn odor 
to ±e start of -oric and as needed throughout the shift. Inspections "will also be made 
arter ever;/ rainstorm or ether hazard increasing occurrence. These inspections are ociy 

hazardous conditions. exposed employees will be removed irom me hazardous area until 
me necessar.- precautions nave :een mien to ensure meir safer/. 

L. Fail gretsction 

1. Where employees or equipment are required or permitted to cross over excavations. 
waiicways or bridges with standard guardrails wufbe provided. 

2. Adequate barrier physical protection will be provided-at ail remotely located excavations. 
Ail wells, pits, shans, etc., will be barricaded or covered. Upon completion of 
exploration and similar operations, temporary wells, pits, shafts, etc.," will be baciculed. 

M. Requirements for protective svstsms 

1. Protection of employees in excavations. 
a. Each employee *m an excavation will be protected rrom cave-ins by an adequate 

protective system designed in accordance with paragraph 2 or 3 of this section 
except when: 
1. Excavations are made entirely In stable rock; or 
2. Excavations are less man 5 fee: (U2 m) in depth and examination of 

me ground by a competent person provides no Indication of a potential 
cave-in. 

b. Protective systems will have chs capacity to resist without failure ail loads mat 
are intended or could reasonably be'expecsd to be applied or transmitted to me 
svstsm. 
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2. Design or sloping and inching systems. Tie sicoes and configurations of slccing and 
benching systems will be in accordance with che'reauirements of action 1; or, in the 
alternative, option 2; or. in die alternative, oction 3, or, in me alternative. oction 4, as 
follows: * * 

Option -'T' • Allowable :r~f.TiTzf.n.r.z ir.d sinneg 

sloping or benching system drawn ti-cm such data: 
3. Iceutirlcatica of the iimits of use of the data, to include the 

~agnitude and -configuration of slopes determined *o bs safe; 
C. ircpianatcry information as may be necessarv to aid the user in 

making a correct selection of a protective sys'tern from die data. 
3. At least one copy of die tabulated data which [dentines the registered 

professional engineer who approved the data, wul be maintained ar the 
jobsite during constriction or the protective system. After that time die 
data may be stored off die jobsite, but a copy of die data will be made 
available :c die Secretary upon request. 

Option (& - Design bv a -a^srerec ?rgtess;onaf anqfoggr 
1. Sloping and benching systems not utiiizing Option (1) or Option (2) or 

Option (3) under paragraph 2 of this section wul be acoroved by a 
registered professional engineer. 

2. Designs will-be in written form and will include at least the following: 
A. The magnitude of the slooes mat were determined to be sate for 

the particular project 
3 . The configurations that were .determined to be safe for the 

particular project and 
C. i ne identity of the registered professional engineer aooraving the 

design. 
3. At least one copy of die design will be maintained at the jobsite while 

the slope Is being constricted. After that time the design need not be 
at the jobsite, but a copy will be made available to OSHA upon request. 

3. Design of support systems, shield sys'tems, and other protective systems. * Designs of 
support systems shield systems, and other protective systems will be in accordance with 
the requirements of option 1; or, in me alternative, ooti'on 2; or. in the alternative, option 
3; or, in the alternative, oction A as follows: 

http://MA.Vl.aL
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Option m - Des;:r:s usirg icrerdicss A. C." ir.c 0 Designs for timber shoring in 
trenches will be determined in accordance with the conditions and requirements set forth 
in appendices A and C to nils subcan. Designs for aluminum hydraulic shonng will be 
in accordance win paragraph (c;C) of mis section, cut if manumcrurer's tabulated data 
cannct be utilized, dssizns will be In accordance with AccendLt D. 
Option (2) - Desist "r,?* Mar.-jrscr^r^ Tibuiared Data 

a. Design or supper: systems. sh:e:d systems. or other protective systems 
mat ire drawn from manufacturer^ mbuiated data will be in accordance 
with ail specittcoticas. recemmeadaticas. and limitations issued or made 

b. Deviation :rem i s specifications. recommendations. and limitcrious 
issued or made by me manufacturer will only be allowed oner ±e 
monufocturer issues specific written approval. 

c. Manufacturer's specifications. recommendations. and limitations. and 
manufacturer's approval ;o deviate from i s specifications, 
recommendations, and limitations will be in written form at ±e jobsite 
during ccnsrucrlcn of me protective system. A.rter mat ±ne this data 
may be stored off me jcesite. but a copy will be mace available :o OSEA 
uccn reouest. 

Option Ht - Designs using ?tfrer "bMia-ed data 
a. Designs of supper: systems, shield systems, or ether protective systems 

will be selected rrom and be in accordance with tabulated data, such as 
tables and charts. 

b. The tabulated data will be in written form and induce ail of the 
following: 
1. Identification of the parameters that affect the selection of a 

protective system drawn from such data; 
Z. Identification oi the limits of use of the data; 
3. Explanatory information as may be necessary to aid the user in 

c. At least 
professional engineer who approved the data, will be maintained at the 
jobsite during construction or'the protective system. After that time the 
dam may be stored off me jobsite". but a ccov of the dam will be made 
available upon request, 

Option ffl - Design bv a registered professional enofog<»r 
a. Support systems, shield systems, and other protective systems not 

utilizing Option I, Option 2, or Cation 3, above, will be approved by 
a registered professional engineer." 

b. Designs will be in written ibna and will include the following: 
1. A plan indicating the sizes, types, and configurations of the 

materials to be used in the protective svstern; and 
2. Tne identity of the registered professional engineer approving the 

design. 
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c. A: leas; cr.e copy of i s design will be maintained ar die job-site during 
construction of me protective system. Afar char time, the design may 
be stored off die jcbsite, bur a copy of die design will be made available 
to OSHA upon request. 

4. Materials and equipment. 

5. Installation and removal -of support 

a. General. 
1. Members of support systems will be securely connected together to 

prevent sliding, felling, kickouts. or other predictable Mure. 
2. Support systems will be Installed and removed in a manner that protects 

employees irom cave-ins, structural collaoses, of from being struck by 
members of the support system. 

3. Individual members* of support systems will not be subjected to loads 
exceeding those which these members were designed to withstand. 

4. Before temporary removal of individual members begins, additional 
precautions will be taken to ensure the safety of employees, such as 
installing other structural members to carry the loads" imposed on the 
support system. 

5. Removal will begin at, and progress from, the bonom of the excavation. 
Members will be released slowly so as to note any indication of possible 
Mure of the remaining members of the structure or possible cave-la of 
the sides of the excavation. 

6. 3ackruling will progress together with the removal of support systems 
rrom excavations. 

b . Additional requirements for support systems for trench excavations. 
1. Excavation of material to a level no greater than 2 feet (.61 m) below 

the bottom of the members of a support system will be permitted, but 
only if the system is designed to resist the forces calculated for the full 
depth of the trench, and there are no indications while the trench is open 
of a possible loss of soil from behind or below the bottom of the support 
system. 
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2. Installation of a succor: system will be cioseiv coordinated with the 
excavation of rencnes. 

N. Sloping and benching systems 

Employees will r.ct be permitted :o work on ±e races of slobed or benched excavations at levels 
above other employees except wher. employees at i e lower levels r e adscuateiv :rctec;ed mom 
the hazard of'railing, roiling, or slicing material or equipment. 

0 . Shield ywrarrs • 

1. General 

b. Shield wiil be installed in a manner to restrict lateral or o±er hazardous 
movement of the shield in ±e event of the indication of sudden lateral loads. 

c. Employees wiil be protected rrcm the hazard of cave-ins when entering or exiting 
me areas protect by shields. 

d. Employees wiil net "be allowed In shield when shields are being installed, 
removed, or moved vertically. 

Additional requirement rcr shield systems used in trench excavadens. Excavations of 
earth material to a level not greater than. 2 feet (.61 in) .below the bocom of a shield will 
be permitted, but only if the shield is designed to resist the forces calculated rcr the full 
depth of the trench, and mere are no indications while the trench is open of a cossible 
loss of soil from behind or below the bocom of the shield. 
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j ; j j r .-.. ._. a.-.a j . cez\zT.z ::r ::mc=r 
short:::? ;r. trenches iha:l be determined 
,r. XCZZTZZZZZ -vici :r.c :cr.c:;:cr.s me re
tirements s« :"or:r. in ipper.ciccs A ir.c 
C :a :h:s luopar.. Designs for aluminum 
bycrauiic shcrmg shall be in accordance 
with paragraph ic:(*) of '.-is section. hut 
if manufacturer's tabulated data cannot 
be utilized. designs shall he in accordance 
with appendix D. 

CI Option (2)—Designs L'si.tf Mam-
fecrarer': Tabulated Data. •[) Design of 
supper: systems. shield systems. or ether 
protective systems that are -drawn from 

(3) Option (J)—Cesigns using other 
tabulated data. (i) Designs of support sys
tems. shield systems, or other protective 
systems snail be selected from and be in 
accordance with tabulated data, such is 
tables and charts. 

(ii) The tabulated data shall he ta writ
ten fern and include all of the fallowing: 

(A) Identification of the parameters 
that aifec: the selection of a protective 
system drawn from such data; 

(3) Identincadcn of t ie limits of use of 
the data: 

(C) Explanatory iafcrmattcn is may be 
necessary :o aid the user In making a cor
rect selection of a ^retentive svstrm from 
the data. 

(iii) At least one copy of :he tabulated 
data, which idsntir.es the registered pro
fessional engineer -who approved the data. 
snail be maintained at :he jobsite during 
construction of the protective system. Af
ter that tine the data, may be stored oif 
the jobsits. hut a copy of the data shall be 
mads available to the Secretary upon re
quest. 

(-) Option (4)—Design by a registered 
professional engineer, (i) Support sys
tems. shield systems, and other'protective 
systems not utilizing Option I. Option 2 
or Option 3, above, shall be approved by a 
registered professional engineer. 

(iil Designs shail be in written form 
and shail include the following: 

(A) A plan indicating the siaes. types. 
and configurations of the materials to be 
used in the protective system; and 

(d) Materia:; ar.d equipment. (1) 
Materials and equipment used ;"cr protec
tive systems shall -e ."res jrem damage or 
defects :ha: might imruir :h=:r orccer 
function. 

(e: Installation and • rgmovei of sup-
port—{[) General, (i; Members of suc
cor. systems shall be secure!*/ connecte'd 
together to prevent slicing, failing, Sdcx-
outs. or other irecicubie failure. 

(til Succor, systems shall he installed 
and removed in a manner that protect 
employees from cave-ins. stracraral col
lapses. or from being struck by members 
of the support system. 

(till Individual members of support sys
tems shall not be subjected :o loads ex
ceeding these which these members were 
designed to withstand. 

(iv) 3efcre temporary removal of indi
vidual members begins, additional pre
cautions shail he taker. :o ensure the safe
ty of employees, such is installing other 
structural members to carry the loads im
posed an the support system. 

(v) Removal shall begin at. and prog
ress from, the bottom, of the excavation. 
Members shall be released slowiy so as, to 
note any indication of possioie failure' of 
the remaining members of the structure 
or possible cave-in of t ie sides of the exca
vation. 

(vt) 3acxalltng shall progress together 
with the removal of support systems from 
excavations. 

(2) Additional requirements for sup
port systems for trench excretions. (i) 
Excavation of material to a level no 
greater than Z feet (.oi m) beicw the bot
tom of the members of a support system 
shall he permitted, but only if the system 
is designed to resist the forces calculated 
for the fuil depth cf the trench, and there 
are no indications whiie the trench is open 

Appendix A to Subpart ? 

Soil Classif^arjsn 
(a) Scope and application—(I) Scope. 

iais appendix describes a method of classi
fying sou and roeic deposits based on site and 
environmental conditions, and an the struc
ture and cotnocsition of the earth deposits. 
The appsneix contains definitions. sea forth 
requirements. ir.d describes acceptable visu
al 'and macuai tests tor use in ciauiiymg 
soiis. 

(2) Application. -This appendix appiies 
when a sloping or benching system is de
signed ia 2cccrdar.ee with me requirements 
set forjin Si925.a52(b)(2) as a method of 
protection for employees from cave-ins. This 
appendix also appiies when umber shoring 
for sxeavauons Is designed as a method of 
proceeuca from cave-ins ia accordance with 
appendix C to subpart P of pan 1926, and 
when aluminum hydraulic shoring is de
signed in accordance with appendix D. This 
Appendix also applies if other protective sys
tems are designee and selected far use from 
data rjrssarcd in accordance with the re-
oiiiremesB set forth in §1926.652(0), and 
the use cf the data Is predicated on the use 
of the soil dassiccation system set forth in 
this appendix. 

(b) Definitions. The definitions and exam
ples give* beicw are based on. in whole or in 
pan. the following: American Society for 
Taring Materials (ASTM1 Standards D6J3 
-35 and DHS3; The Unified Soiis Classifi
cation Svjtsm. Tee l\S. Decartment of Ag
riculture [L'SDAI Textural Classification 
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St.-:-=: ;.-.d The Na;:ar.a; 3urra:: of Siar.-
aara; Zzzcr. 3SZ-\i:. 

•Ztrrtr.'.id tod means a ;c:i .r. vr.xh :hs 
TI.- : : : : ; ; r : he;=. tagr-nsr by -. ;i=—:cai 
: ;?-:. ;ucn is oaiciu.T. oarzar.a:;; iuch -.hat 
i .tar.d-j-zed ;ir. : :s :ar.r.ct i s orasr.ed Law 
;cw:sr or incividuai scii panic;::: ":y iager 
pressure. 

dhezive soil means clay (r.as grained 
x:i',. :r ;cii '*ita i higr. '-lay canter.:. which 
has ochesive strength. Cohesive scii ices sot 
ar:mbie. caa be excavated with venial 
sidssxpes. and is plastic when moist. Cohe
sive :cii is hard :o break u? *r.sr. dry, and 
exhibits ii;r.:r.car.i cohesion "T.ZT. sub-
-=r;:d. Ccr.cstve icili induce o:ayey sii:. 
sa.-.ay ::ay. siity day. clay and orzamc ciay. 

Zr: :ail means JC:: that ices .-.a: exhibit 
•••is:;-; iijas of moisture car.tsr.t. 

,r:-J-.*rc means a scii materia. :iat has a 
tendency :a break tier.? ier.r.ite planes of 

tin: inhibits open cracks. sue.-. as tension 
cracks. La an exposed surras;. 

Grzr.-ilar soil means zrnvei. sane, or silt. 
(caane 5rair.se soii) *i:h Lit*.:; :r no ciay 
center.:. Granular soil has ^; cabesivs 
strer.gt.i. Some moist granular .-c:is exhibit 
apparent cohesion. Granular sc:L cannot be 
rr.ciced when moist and crumbles rasiiy 
•*r.sa dry. 

Livens system means fwc :r more dis
tinctly dlrfsrer.t icii ;r raci; :ypss arranged 
La layers. Micaceous seams or weakened 
ciar.es Ln rock or shale are considered 
layered. 

Mais: soil means a condition La which 1 
scii locks and feels damp. Mcis: cohesive 
soil can easily be shaped into 1 bail and 

crumbling. Moist granular soil that contains 
seme eacesive material will exhibit signs of 
ccnssicn between particles. 

Plastic means a property of 1 sou whica 
ailcwj the joii to be "cetcraec or maided 
without cracking, or appreciable voiume 

Saturated soil means a soil Ln -which the 
voids are ailed with water. Saturation does 
not require Sow. Saturation, or r.ear satura
tion. Ls" necessary for :he prcper use of in-
strameats such as a pocket penetrometer or 
sheer vane. 

Soil ;issiif.ca::on system means, tor the 
purpose of this subpart. 1 methec 01 aitego-
riaL-.? soil and rocic ieacsits in a hisrarchv 
of Stable -Iccx. Type A. Type 3. and Type 
C. :n decreasing order of stability. The cate
gories are determined based on in analysis 
of the properties and pertaraaance charac
teristics of the deposits and the environmea* 
tai conditions ot exposure. 

Scabie rock means natural sotid mineral 
matter that can be excavated with vertical 
sides and remain intact while exposed. 

Submerged soil means soil which is on-
debater or is free seeping. 

Type A means cohesive soils with an un* 
connnsd compressive strength "t t-- ton per 
square foot (ui) (I— !c°a) or greater. Ex
amples of cohesive soils arei ctay. silty day, 
sandy ciay. clay iaam and. :.r. some cases 
siky clay loam and sandy clay loam. Ce
mented soils such as caliche and hardpan 
are aisa considered Type A. However, no 
scii :s Type A if: 

HI The soil is assured: or 

'.U'I 7'r.s ioii :; :ub::c; :a •iara::cn "rem 
":.;a--y \:zrr.z. :::: tr.v.r.;. :r ;;ra:iar ; f sec: 
:r 

-.iiil ~-.i ic;: :a: zzz- previous;*/ i is-
:i:'zzz: :T 

i.Lv.t T:.z icii ,s zzr. z: 1 sioped. !avcr:d 
systsnt wbsrs :zz layer; dip into :a= excava-
::cn or. 2 iioae ::" :;ur bonzonui :a cr.s ver
tical ,-H: ;V) jr jreater: or 
• (v) ~;e matsra: is subject :a other fac
tors that womd require L: :a be ciassirted as a 
'ess 5Ubie matertai. 

Type 3 means: 
(H UJnesive ioii '*ita aa ancannned cam-

aressivc itrengta jreater :aan 0,i af (^8 
<?a: but Las :aaa i.i uf.;'.— 'sPai; cr 

(ii'j Oranula: xae::ca:eas jciis Laciuatng: 
inzuiar *ravei s'sat^ar :z -rrishes rocx), *iit 
siit '.cam. sandy .cam ana. m some cases 
siity ::ay loam :.-.d :ar.ay o*ay -car:. 

{[\i\ Previously aisfirred' soiis e'ceat 
izzzs which wcu.a ;ta:rvisc be classed is 
Type C soil. . 

(ivs Sc:i that zests :hs ur.ccnnaed 
prsssive strensth :r :ementa::an recuire-
-ents ."or Type >_ ;u; Ls Assured :r subject 
to •••ibraticn: cr 

(vj Ory rack -^z: is act sti'ris: or 
[vij Ma-.sr.ai that Ls part of a stcccd. 

layered system wh;r; i - Layers dip into the 
exaavaticn :a 1 iicae Less user ihan four 
horirantai :o :ne ----cai U K : ; ^ . out oniv 
if :as material wcuid otherwise be aiassined 
as T;.-ps 3. 

1 '."as C msaas: 
(iVCahesive scii wi± an ancananec cam-

prsssive strength at 0.: a: fiS s?a) or less: 
or 

(ii'i Granular soils including jravei. sand, 
and :oamy sand, or 

(iiil Submerged scii ar scii from which 
water ~z irseiy seepmg; or 

(iv) Submerged "rock that is not stable, or 
(v) Material Ln a sloped, layered system 

wcers tae layers dip mw the excavation or a 
sloce of four horiaaatal to one vertical 
(iH:iV) ? r steeper. 

L'r.conji.ted compressive strength means 
the load per unit area at welch a soil will faii 
in compression. It can be determined by lab
oratory testing, or estiatatea in the deld us
ing a pocket penetrometer, by thumb pene
tration '.ests, ace other methods. 

Wn sail means soil that contains signin-
caatly more moisture than moist sou. hut in 
such a range of values that cohesive material 
win slump or begin to low w'asa vibrated. 
Granular material that would exhibit cohe
sive properties w'aea moist will lose those 
cohesive arooerties wbea wet. 

(c) Requirements—(1) Casjificasion of 
soil and rock desosiu. Each soil and rock 
deacsit shall be'ciassiaed by 1 competent 
oefson as Stable Rock. Type A. Type B, or 
type C tn accordance with the dennitions 
set forth in paragraoh fb) of this appendix. 

(2) 3asis of class\pcstioru Vac classifica
tion of the deposits shall be made based on 
the results of at least one visual and at least 
one manual analysis. Such analyses shall be 
conducted by a ebmesteat person using tests 
described in paragraph (d) below, or in oth
er recognized metaeds ot soil classification 
and testing such as those adopted by the 
America Society for Testing .Materials, or 
the U.S. Deparmsnt of Agriculture texturai 
classification svstem. 

CO Visual 2nd .•nar.uel analyses. The vi-
sua! and manual analyses, such as those not-

(iv'j Observe me area adjacent :o the ex
cavation and the saaavauon itself for evi
dence of existing utiiiiy and other under
ground structures, and TO identify prr/iousiy 
disturbed soil 

L'/t Obser/e tie opened iide of :he excara-
ticn ".0 identify layered systems. Examine 
layered systems to identify if the layers slope 
toward the saeavatica. Ssimate the degree 
of iiope of i e Layen. 

(vi'j Obser/e the area adjacent to the ex
cavation and the sides of the cpeaed excava-
tioa for svidsace 01 surface water, water 

# seeping from tie sices of the excavation, or 
" the :ocauoa at the ievei of the water table. 

(vii) Observe the area adjacent to the ex
cavation and the area within the excavation 
for sources at vibration that may iffecs the 
stabiiitv of the excavation face. 

(:) Manual :eszs. Manual analysis of soil 
samoics is canducted to determine quantita
tive is well as auaiitative properties of soil 
and :o srovice more iaiormaticn :a order to 
classify' soil property. 

(i) Plasticity. Moid a moist ar wet sample 
of soil into a bail and attempt to rail it into 
threads as :aia as :/:-^ch in diameter. Cohe
sive material aaa be successfully rolled into 
threads without crumbling. For example, if 
at Least a two inch (50 am) length of '/i-
inca '.bread ma be held on one end without 
tearing, the soil Ls cohesive, 
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luar.ixauve 11 •«'•:; is 3uai::au"e araaert:si 
a; joii anc ': zrz'-'zs mar- -r.:arma::an ia 
•zrzir :o ::33s;:y ic:l araaer:---

i! .^aa.-.-j;:;/. .Mcsd i : : : J ; ar ' " « jamais 
:i ioi; j : :a I :a'_ a.-.a atteaaa: -a .-ail it —to 

C-.-.saiv* maiertai :an be juaa^israi;*/railed 
irta r_--«a: wi:-au: arumaur.a, "ar axampie. 
if 3( least a 7-0 men (30 man; lar-atr. of 1 i -
Laca tnresd :ar. be astd an ar.e ;r:a without 
tearj-A lie icii is caaestve. 

i'iii Zr/ ji-s.-rrit. II l ie acd is cry **id 
crumbles on its own or with macerate 
pressure r.to mcivicuai ^ a m a a,- fine 
powder, it Is p inu ia r f3cy cambir.ation of 
;rzvei. jand. ar silt!. If -Jte acu is dry acd falls 
:r:o crama-s which break ua i : a amaile? 
ciumpi. bu: a:e jraaiier ciumaa :aa " i y be 
brane-a ua wita iifllcuiry.:: may be aiay in 
an- aamimaaas wv.z - j v ; : . ja.-.a ar siiL If 
tr.e dry JOU ;rea_-_i ir.:c a:umaa w,-:aa do aot 
break ua irta imai! aiumaa i.-.d ••*r.;eb can 
crdy be broken. wv.- difftauiry and mere is no 
v.suai ir.c;aa::iT. •_-- acii :J .=. ijur?d. ids soii 
may be acnaicsrec unf.asumc, 

;ii:l r.:;.-.-i --fl-L-L-M. 7>.e i-ama 
penearatiar. :est 12a be usee :a estimate —a 
usaanfir.&c aamaraasive j t r s n r - at aaeesive 
sciis. fTaaa teat :s based an ±5 -.rams 
aer.s'raaaa :eat described m .-_r.er.can 
SoesryfarTeatma and Ma:er:3:J [ASTM1 
S-ir.ca.-s designation Sr«&—"S laniard 
Seaammsadec Practice :*3r Ceja-.prica of 
Sails r/Uuai—War.ua: Jracedu.-..:."} Type A 
jciis WILT, an un confined acmarajsive 
sirength at";_. a : can be rsadily -ideated by 
the ihuntb: however. they can be penetrated 
by the di'-ur.b cniy wi_d very pea t iifori. 
Typ« C sotia wi_b an •zr.zzrJizsc aomprsssh-'s 
scssyJ i of 0 j .a: can be easdy psnecrated 
severs! _ncne3 ov t__ss t-^-ii^v* -î — ^SB 00 
ca ided by Light anger pressure. Tiis lest 
scaulc be cancucted on an '^disturbed soil 
lazr.pie. sued as a l a x ^ a iuna a: laoiu as 
scon as pracdaabie after esn2var.cn to iteep 
to a aimir.ua l ie e:Tec:s of exposure to 
crying Lif.uences. If the excavauan is later 
exposed to wetting influences [rain. Hooding). 
the aias.inaaiior: of the soii aausi be chansed 
ccaarcmgiy. 

•iv; C--.er JL-S.TC:- ^siJ. Eatirrsatei of 
'ar.aanrnsa za^aressiv* j-r-r^r-."; si wiis can 
auc :e cctamed ay .ae at i pocxet 
aer.srar-e'.er ZT ay using a aar.c-jperaied ' 
ir.ea.-.-ace. 

;vi Z.y:rj :SSL 7>.e basic auraose o: ihe 
cry LIS :;si ;j :a di:T3.~nr.ate acrw«sn 
aar.esive azaier.ai -nta nasurea. -nr.asured 
ca.-.ssivc aaatsr.ai. izd yanuiar rr.ater.ai. The 
pracsd-^r- for -jis drying :eji Lr.vcivM drying 
3 aaanaie of 1011 -.at :s approximately one 
L-.ca, i-.:cx ;̂ _ t̂ era] aac uz inches (15-_4 can} 
La dianeier unci it is ibarauahiy dry: 

(Al if a c i scs ie deve-ops craacj as it 
drrss. jignificant .Issures are indicated. 

:"31 Sac.pies that dry without cracking are 
:o be broken by band. 'J aans:cerabie force, is 
aecasaary :a area* 3 aacpie. lae soil has 
iirr.-.:"car.'. canesive aaatertai asntent. The 
act: :ar. be ciaasif.sd as i annaai_red 
aa.-.jsiv* r.atenai anc :ne 'anccr.rlned 
camaresiive jtrengtn jhcuid 'a< cetemined. 

[Z] 'J 1 jar.pia breaJta easily by hand, it is 
sir.-.er a fiaaures aobcaive r.ate.-iai or a 
iranuia.* a_a:er:ai Ta distinguish between the 
r-Mc. paivenns :he ir.sz c:ur.ps af ihe santsie 
by iz~z ar by !t-pp;ng an ibsan. If the ciiur.ps 
cc act paivenae eeaiiy. ;he aiatsriai is 
caaeaive wita fiasur-a. IT liey puive-ae 
easily Lata very jr.ail ragrasau. ihe aiatensi 

AppeccLi 3 :o Subpart ? 

(aJ icape cr.d zssiizzu'er- Tcis appendix 
ca.-.UiTj sp*c_r;C3ncns far sicping and 
ber.cimg whea -isec as aae-boo of protecting 
eaaaicywj working La excavacens froca cave-
ins. Tae reouirsraenta of this eppendix appty 
when i s aesizn of siccmg and beaching ' 
protective systems is tc be perfamred in 
accordance with ths requirentents set f o r i in 
i ISSliKtbJCJ. 

fb} Je'-a/^a.-s. 
Acrjz: st'ose ateans i e slope to which an 

excavation face is excavated. 
Dis^sss means that the soil Is in a 

car.ciaaa where a cave-in is ianatinent or is 
ISeeiy :o occur. Discress is -viceaced by such 
phenomena as the development of fissures in 

'-•:= rati a: ar sciacar.: :a an caer. sxeavaaar.: 
ms masicaaca :;' r.a idae : : 3r. -.-.cavaticn: 
tae iiuataiaa zi ziiiir.n Tarn ir.e :"3ce ar JI* 
ZU-^-J: :r aeav:na a: - a t e - a i raat id a 
bc::aa: ::' ia ;xaava::an: -ts aaailing af; 
r.aia.-i: -Tarn s-.i \zcs -zi zr. j^aavatior^ anc 
:av?:;_."a_.:.:- iraa,; imaucia a: =*.a:er:ai juar. 
ss peaa:-i ar [;:tie a:ucars a: aaa;er.ai 
auddsrjy jesarattng tram -te r'aca at an 

atciiiLng ar railing iswr, \r:'z 
' i s :xaavaaoc 

,Wc-'~i'.a ci&fcziz siczs meaas the 
steepest incins af an exaavanon face tha; is 
acaertacie far ids meat favcrabie aite 
ccnditians as pratacdon aaatnar aave-ina. ana 
Is -xarajsed aa ir.e rado of harmaatai 
diatanaa :a ve—aii r.se {H::0. 

Sr.cr. -..-r: ixarsL-rs means a pe-ac a:" 
ante lias itan :r icaai :a Z± aaura ±at an 
exaav^aaa is aaar_ 

Soii ana rack aeaasi'J >r.i:'. be a:a3s;f:ed r . 
acaar=ar.a; w i i a rens i s A '•- aubaar. ? a:' 
par. :5=. • 

> : M:X:.T.L:T. : . " : « : « J.-a.-f. ,ae 
_aax--az: ailcwabie 3iaa-j :"ar i ;cii ar .-aak 
deaos;: idad be ie:arm_c?c rram Tic'.t B- ; 

[Z'I .-.zrjzi sic::. V The aa:uai si 
act be Keeper min tae r.i."wT.ur. 2 
aiaae. 

::i; Tbe 3c:aai liape ibai: b-e.less 
ihan -a:: ataxtr.um allowable *:aae 
d-.er- are itgns a: iia-reja. If la a: at 
occurs, -.-.s aic;= ihail be at:: back : 
acraai jiare wh:aa is a: leas; '-s .-.a; 
one v-raaai {'-.r.:'.'-') leas s;>:z tha 
maximum ailcwabia aiope. 

daws 

:te*a 
whs: 

:ua::a' 
a an 
•.cent: 
- •-« 

[iii] V*rr.:z jurc-.a.-ja icada mam jtared 
matenai ar scu-pmar.-. aperaung eauipr.ar. 
or •_-a:T:a are present 3 camp-tent person 
snail aeterrnine the degree :a which the 
acraai aicpe must be reduced beiow the 
maximum allowable aiope. and shai! asaur; 
that juca rsducaan is achieved. Surcharge 
loads fram 3Cjacant jtrjctures ihail be 
evaluated m accordance wi'j: ! ISS-SSlfiJ. 

(4) Csefipjrs::sns. Configurations of 
licam? and benching systems shall be :n 
acacraaaas wi:n .r:aure 3-1. 
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31:2132.4 RErSHENCS FiL= 

TABLE 3 -1 

M A X I M UM ALLOW A 3 L E SLOPES 

, SOIL OR S O C K T ^ P E 

S T A B L E R O C K 
T Y P E A [ 2 ] 
T Y P E 3 
T Y P E C 

M A X I M U M A L L O W A B L E S L O P E S ( H . - V r ^ 

FOR E X C A V A T I O N S LESS T H A N 20 FEET 

n c r o m 

VERTICAL (900 
3/4 : 1 (52') 
1:1 (45) 
14: 1 (34 ) 

NOTES: 

1. Numbers shown in parentheses next to maximum allocable slopes are angles expressed in 
degrees from the horizontal. Angles have been rounded off. 

2. A s h o r t - c e r a ssnxiau= al luvable slope of 1/2H: IV (53°) i s allowed in 
excavat ions in Type A so i l thac are 12 feec (3.67 m) or less in depch. 
Short-cerm amximua allowable s lopes for excavations greacer Chan 12 
feec (3.67 m) in depth sha l l be *3/4H:IV (53°) . 

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered 
professional engineer. 

figure S-Z 

Slope Configuration* 
(All slopes stated beiow are in the horizontal to vertical ratio) 

3-1.1 Excavations mads in Type A soil 
L All simple slope excavation 20 feet or less in depth shall have a maxiaura allowable slope of ?«:i. 

Simple Slope—General 

[Sec 1925.552, Table B-1] 

Occupational Salary & Htaitn Reporter re 



CONSTRUCTION STANCAr.CS 31:3132.1 

Simple Slope—Short Term 

2. AU benched excavations 3 feet or leia Is depth load have a -^*™ni^ allowable siope of V* to ! and Tuf-i-vr; beach dintenaic-a :* 
fallows-

Shapla Bench 

Multiple Bench 

X All excavatiana 8 feet or less In depth which have unsupported vertically sided lower portiocx shall have a mi! •"*-"•' vertical side of 
SttfeeL 

12-6-39 

(Sec. 192S.S52, Table B-1] 

PuDlisned by The BUREAU CF NATIONAL AFFAIRS. INC. WasfringtOft. 0.C 20037 



31:3182.3 REF=nENCc FILE 

Unsupported Vertically Sided Lower Portioa—Maximum 8 Feet in Depth 

AH excavations sore than 3 feat hut not 3ore than 12 feet in depth which unsupported vertically sided lower portions' snail have a 
maximum allowable sicpe of 1:1 and s saxi=uci vertcai side of 3tt feet 

3V Max. 

Unsupported Vertically Sided Lower Portion—Maximum 12 Feet in Depth 

AH excavations 20 feet or leas in depth which have vertically sided lower portoo* that are supported or shielded shall have a aaxi-=:i= 
allowable slope of V*:l. The support or shield system must extend at least IS inches above the top of the vertical side> 

Support o r s h i e l d s-rszen 

l o c a l h e i g h t o t v e r t i c a l s i d e 

Suported or Shielded Vertically Sided Lower Portioa 

4. All other simple slope, compound slope,'and vertically sided lower portioa excavations shall be in accordance with the other opctcr.a 
permitted under J 1920.a5Z(b). 

B-L2 Excavations Made in Type B Soil 
1. All staple slope excavations 20 feet or less In depth shall have a msjcifluin allowable slope of 1:1. 

Occupational Safety & Hearth Reporter 

[Sec. 132S.552. Table 9-1.2] 

TZ 



CONSTRUCTION STANDARDS 31:2132.-

Simple Slope 

2. All benches excavations 23 feet or less in depth shall have a aaxinun allowable slope of 1:1 acd =J 
followa: 

iszizz bench disenaic-: 

Single Bench 

This bench nli«v*d in cohesive soil only 

Multiple Bench 
3. All excavations 20 feet or less in depth which have vertically aided lower portions ahaO be shielded or supported to a height at less: :i 

laches above the top of the vertical side. All tuch excavations shall have a maximum allowable slope o(l:i. 

12-5-39 

[See. 1926.S52, Figure B-1.31 
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31:3182.3 RErznENCE ril_= 

Supperr c r s h i a l d s y s c e n 

r r i c a l s i d e 

Vertically Sided Lower Portico 

4. All other sloped e x u n c a u ihsil be in accordance with the other opcons permittee ia J :921SSZ(b$. 

B-tJ Excavaticr.s Mace in Type C Sail 
L All tiapie sicpe ncavaticaj 3 feet or leu to depth shall have a nwxiaura allowable slope of Iris. 

Simple Slope 

2. All excavations 20 feet or less ia depth which have vertically tided lower portions shall be shielded or supported to a height at least *.3 
inches above the top of the vertical side. All such excavations shall have a maxicua allowable slope of 1H:1. 

SuDocrt or shield sysren 

18W Mia. 

Tocat heijhc at vertical side 

Vertical Sided Lower Portion 

3. All other sloped excavations shall be in accordance with the other options permitted In 11323.652(b). 

B-1.4 Excavations Made in Layered Soils 
1. All excavations 20 feet or lest in depth made in layered soils shall have a raaxiaua allowable slope for each layer as set forth below. 

[Sec 192S.S52, Figure B-1.4] 
Occupational Salary & Heatm Rtpcnar 74 



CONSTnL'CTICN STANDARDS •31:2132.:-

= CVii?. A 

c cvza A 

c ovsa 3 

12-5-89 

[ S e c 132S.S52, Figures B-C] 
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31:3182.10 RSFSnENCH ?!l= 

A CV£X S 

A OV£?. C 

B OVER C 

r All other sloped excavations shall be In accordance with the other options permitted la 11323452(b). 

Appendix C to Subpart P 

Timber Shoring for Tranches 

(a) Scope. This appendix contains 
information that can be used timber shoring 
is provided as a method of protection torn 
eavo-Lna in trenches that do not exceed 2) 

feet [tl a] in depth. This appendix must be 
' used when design of timber shoring 

protective systems is to be performed in 
accordance with \ 192S.632(c}(l). Other 
timber shoring configurations; other systems 
of support such as hydraulic and pneumatic 
systems: and other protective syitems such 
as sloping, benching, shielding, and freezing 

Occupational Safety & Heattn Reporter 

systems must be designed in accordance with 
the requirements set forth in { i9Z3J!(2(b) 
and 1lSZUSZfc). 

(bj Soil Classification. In order to use the 
data presented In this appendix, the soil type 
or type* in which the excavation is mads 
must first be determined using the soil 

[Appendix C] 
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s-; 
31:3132. 

das.-Mi'caiicn method *e- fcrv. '..-. appendix A 
zi ivzzar. ? at this ;.ir.. 

(c: Frsrer:c:;sr. 2; .'.—'C.T:Z::ZX. 
lr.izrrr.anzr. ;a preserttae :r. j -v-rai forms aa 
fol lows: 

(*I Irjormattcr. :s ;r;-er.:»'j '..-. tabuiar form 
ir. Ticiss C-I.:. C-;— and Z~..l. and Tables 
C-Li. C- ;~ and C-: . : fciljw:.-.; paragraph 
;*) c: the appendix. i ach :ab:s rresents Ac 
m^-.imum sicea of timber members to we in 
a jncrtng system. and eo:h :acie contains 
data cmy for the particular ic;i type in'which 
the excavation 3.* pernor ci Lte excavation is 
r.ade. The data are arranged :o allow the 
•JM: the flexibility :o seiect frcm among 
several acceptable configurations 01 members 
based on vary-.::? the honocnta: ipacing of 
L-.f ircasbraces. Slabie roc* :J exempt trcra 
ir.onr.i requirements and therefore. no data 
are :reaer.:ed for this ccr.dittor.. 

[Z\ Information ccncs.-mng 'he basis of the 
sasuiar data and the iimiiancns cf the S3ta is 
preier.tas ir. paragraph ;d' c:' :r.:> appendix. 
i n ; or. the tables themselves. 

• 2; information explaining LIB use of the 
tabular data is preserved in paragraph (ej ef 
this sroencix. 

(41 information iiiuitratin: :r.s use of the 
tabular data is presented ir.*ps.-3S73ph (f) 0: 
this appendix. 

;ii Miscellaneous notations regarding 
Tibiss C- : . : through C-I . : ar.d .abies G-2.1 
through C-2^ are oreser.tsd •_-. paragraph (g] 
ef this Acoer.dix. ' 

[d] 3zsis ar.d!i-i^::cxs sf :r.s dew.—[I) 
Z!.-.sr.s;cr.s of limber memo*.-?. ::1 The sizes 
0: the timber members listed u". Tabies C-l.: 
through C-I.3 are taken from '_".e Nadonal 
3u.~eeu c: Standards (NBSJ re pen. 
"Recommended Technical Provisions for 
Construction Practice in Shoring and Sloping 
0; Trenches and Zxcavaticr.s." in addition. 
where N3S did not recommend ipecific siias 
ef members. member sines are based on an 
analysis of the sioes required for use by 
existing codes and 00 empirical pramice. 

(tij Tze required dinensicr.s sf -he 
r.embera Usied in Tables C- l . : i-ough C - U 
refer :o actual dinenaions and not nominal 
dimensions of the timber. Emrioyers wanting 
to use nominal sixe shoring 3re directed to 
Tabies C-Z.: Ihrough C-SJ. or have this 
chcxe '^ncer ! :92S.2£Cic!(";. 3rd are 
re:srr?d to The Cjrps of Hn^tneers, The 
Bureau of Rsdamation orda :3 r'ron other 
acczpiabie sources. 

[2] Li.~.m::;cn of azoi::z::zn. [\) it is not 
intended -_-.3i u:e nctner iFicT'.Ti^ 50eC!cation 
appiy :o cv.r/ :tiuat:cn ' jai r.ay be 
i. ips-sncsd :r. -_-.e r.eid. ~-.eae ca:a w«re 
ceveicpec :o aopiy :o the sirjacions that are 
meat centmenjy ixperencsc \r. current 
r snchin; practice. Snc.tn; jyjiema for use in 
si:-3t:cn3 i a t are r.ot revered by the data in 
this accendix must be cesigr.ec as specified 
in ! :s;s.as:!c!. 

{iij When any of the 5ci!owin; conditiona 
are present, '.he members specified in the 
tabiea are r.ot ̂ nsidered adequate, t i lher an 
alternate umber shonng system must be 
designed ar another type ot protective system 
designee in accordance with I :Sa.6S2. 

(A) When loads imposed by structures) or 
by stored r.aienai adjacent :o the trench 
weigh :n ixcess of the load imposed by a 
rwo-fcot joti surcharge. The term "adjacer.t" 
a used here means the area within a 
hsr.ccrtai distance r e m :he ;cge of the 
tr-r.ch ecuai to the ceDi'Ti zi 'jts irench. 

(3) V,"-*n ver.icai loads imposed on croaa 
braces exceed a 2-MJ-pound gravity load 
cis-~bu:sd on a one-foot section of the center 
c; 'jte crrssbracs. 

[C] When surcharge icada aire present from 
equipment we:gh:ng m ixessa cf 2C.000 
pounds. 

P ] 'A'hen sniy the iower portion ci a 
trer.ch is ihored and the rematning ?or.:on of 
L̂ te r s n e i is lioped or benches jniess: The 
sioced portion is sioced at an angie less steep 
thai three bor^or.tai :o one vertical or the 
members are selected from the tabies for use 
at a depth which is determined from the top 
cf the cverail trench, and not from the toe of 
the sicoed ponton. 

(e) use a; Tabies. Tr.s members of the 
scenr.; system that are to be selected using 
this information are the cress braces, the 
uprights, and the wales, where wales are 
required. Minimum sizes of members are 
specified for use in different rypes of SQU. 
mere are six tabies of information, rwo for 
each scil r/zs- The soil type must first be 
determined in accordance with the soil 
dassificatian system described in appendix 
A to subpart P of part 1SC3. Using the 
appropriate table..the selection of the size 
and spacing of the members is then made. 
7 ;e seisqucn is based en the depth and 
width of the csnch where the members are to 
be irjtailed and. in most instances, the 
selection is aiso based on the honzontal 

scacng ot" the crcssbracss. instances where J 
choice of honzsaial spacing at* crossbred- : 
is avaiiabie. the hortccntai spacm? of the 
c^raabracea must be chesen by uie user 
aeizrs tie sice of any member can be 
determined. When the soil type, the wid:h 
anc depth cf the reach, and the honrcntai 
spacing of the crossbraces axs xnowrt. the 
sire 3nd veracaJ spacing of the crossbraces. 
the sins and vertical ipamng of the wales. 
and the sics and horizontal spacing of the 
ucr.ghta can be read from the appropriate 
tabic 

10 Lxz.TrpIes 'J3 [Ilusxz:: £e Use of Tz'sies 
C-:.: Lhrcugh C-U. 

[V, Zxcrpte!. 
A ranch dug in T>me A sci; is 13 feet deer 

and five feet wide. 
From Tjh.'ff C-l.:. for acceptable 

3rror.5emer.is of timber car. be used. 

.•irrc.Tjfme.':; * ; 

Spaca 4x + crossbraces at six feet 
hcr.contaily and four feet vertically. 

Waies are not required. 
5 p a c a : x 3 uprights a: six feet horiccr.ta;'.;. 

This arrangement is commonly called "sit:; 
snoring. "* 

.•i.-rc.ijemj.T.' = r 

Space 4 x 3 crossbraces a: eight feet. 
hormontaily and four feet vertically. 

Space 3X3 waies at four feet vertically. 
Spaca : x s uprights at four feet 

he "emai l - / . 

A.Tsxgszienz - J 

Space 3X9 crossbraces at 10 feet 
hcr.:sR:a!ly and four feel venically. 

Space 3 x : 0 wales at four feet verticaiiy. 

Space : x 3 uprights at five faet 
•tcricon taily. 

Space 3x3 crossbraces at IZ feet 
horiroatally and four feet vertically. 

Space 10x10 wales at four feet verticaiiy. 
Spaces 3 x 3 uprights at six feet 

fl 0 ̂  M^IT f 211V • 

[2)£xeapIeZ 
A trench dug in Type 3 soil in 13 feet deec 

and Sve tee: wide. From Tabie C-1.2 thre-
acreptacie arrangements or memoers are 
listed. 

[Appendix C] 
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31:3182.12 P. 

Scace 3 x 3 crcssbraces at six feet 
hertzes tail y arse five feet vemcaiiy. 

Scacs 3 x 3 waies at five feet vertically. 
Scace .'< 5 uprights at rwo feet 

Space 3X3 cross traces at jight feet 
henzcniaily and five feet ve.-icaiiy. 

Space 10x:0 waies at five feet vertically. 
Space Cx 3 uprights at two feet 

horizontal!*/. 

.".rrCTje.mtf".' ^ J 

Space- 3X3 crcssbraces at 10 feet 
hcncer.taily and five feat vertically. 

Space :Cx:C waies at live feel vertically. 
Space 3 x 3 ucnghts at r.*c feet venicaily. 
;:: Zxz.-r;:'si • 
A trench zus in Type C soii is 13 feet dee? 

and five feet wide. 
rrerr. Tib :* C-;.3 two accsptabie 

arTar.;er.er.:5 ef members can be used. 

Space 3X3 crcssbracas at jix feet 
horizontally and five feet vertically. 

Space : 0 x '.2 waies at five fee: vertically. 
rent ier . 3 x 3 uprights as closely together 

as pcssible. 
if water must be stained use special 

tonrue and p rove uprights :o forrz tight 
sheeting. 

. J . . — - j - - - - : - r 

Space 3 x 10 -rossbraces at eight feet 
hc.-ize.-tauy ar.d five in', venicaily. 

Space : 2 x : z wales at five feet venicaily. 
Position : x s uprights in a close sheeting 

configuration uniess water pressure must be 
.resisted.'Tight sheeting must be used where 
water must be retained. 

[4\ Sxa/xsie 4. 
A trench dug in Type C soil is 2a feet deep 

and I ! fee: wide. Tne size and spacing of 
members fcr the section of trench that is over 
*.S feet in depth is determined using Table C-
*-3. Cniy cr.e arrangement of members is 
provided. 

Scace 3< :0 crossoraces n ux :ee* 
henzentaiiy .\r.c five :'e-t ver::ei!y. 

Seles '.Zx '.2 waies at five feat venicaily. 
Lie C\ 3 ::i~: ihee'-srs. 
L"ie cr'Ticies C-3.: thrcugs C-LZ would 

fsiicw :.-.- same prscadu.*;;. 
; J ; .VC. '« .'b.-r// Tzzies. 
'.. Member sees at scacr.gs other than 

indicated are :c be determined as specified in 
I :93S.i53'c!. "Design oi Protective Systems." 

submerged use Tight Sheecng. Tight Sheeting 
refers to the use or" speciaily-*dged Saber 
pianxs (e.^, tongue and groove) at least three 
inches thicx. steei sheet piiL-tg, or similar 
construction that when driver, or placed la 
position provide l tight wail :o resist tri
lateral pressure o: water and to prevent the 
loss of backfill material Close Sheetissj refers 
to the placemen: of pianjes iide-by-iiee 
ailew-_-.g as iittis space as possible between 
•--.em. 

3. Ail spacL-^ indicated is measured center 
to center. 

A. Waies to be installed with greater 
cimer.sicn horizontaL 

L Lr the ventral distance from the center of 
the lowest crussbrace to the betters of the 
crer.ch exceeds r*o and one-naif feet. 
uprights shall be firmly embedded or a 
ztucstll shall be used. Where uprights are 
embidded. ± e vftrccai distance rem i s 
cent-.* a: -.he lowest crossbr-ice to the bottom. 
c: -,-.e rer.ch scail sot exceed 33 inches. 
Whsr. mudsills are used, the verdcai distance 
shall net exceed 42 incnes. Mudsills are 
waies i-.at are installed at the toe c: the 
trench sice. 

6. Trench jacks M y be -MC in iiey of or in 
ccmbination with timcercrosscraces. 

7. Placement c: crosscracas. When the 
vertical spacing of crcssbraces is four feet. 
place the tco crosscraca so more i a n twu 
feet beiow the top of the rench. When the 
vertical spacing of eroiibraces is Sve feet. 
place the top crossbrace no more than 15 feet 
below i e top of the reach. 

[Appendix q 
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TABLE C - l , 2 

TIMBER TRENCH SHORTNfi — MINIMUM TIMBER REQUIREMENTS * 

SOU. TYPE B P - 45 X It t 72 paf (2 f t . S u r c h a r g e ) 
a 

DEPTH 
OK 

TRENCH 
(FEET) 

5 

TO 

10 

10 

TO 

15 

15 

TO 

20 

OVER 
20 

SIZE (ACTUM.) AMI> SPACING 
CROSS IlKACFS 

U0R1Z. 
Sl'ACIHC 

(FEET) 

UP TO 
6 

UP TO 
0 

UP TO 
10 

Soo 
Note 1 

UP TO 
6 

IIP TO 
a 

UP TO 
10 

See 
Note I 

UP TO 
6 

UP TO 
a 

UP TO 
10 

Son 
Note ! 

WIDTH OF 
"tiTTo" 

4X6 

6X6 

6X6 

6X6 

6XB 

8X8 

6X0 

oxn 

nx to 

IIP TO 

6 

4X6 

6X6 

6X6 

6X6 

6X8 

_BXfl_ 

6X1) 

exti 

ax to 

RINCIt (FEET) 
UP TO 

9 

6X6 

6X6 

6X6 

6X6 

6X8 

_ f l *a_ 

6X8 

exn 

MX 10 

UP TO 

12 

6X6 

6xn 

6X8 

6X8 

0X8 

_fl]£fl_ 

HXO 

0X8 

8X10 

UP TO 

15 

6X6 

6X8 

6X0 

6X0 

8X0 

_flXJO 

8X0 

8X10 

1 OX 10 

VERT. 

(FEET) 

5 

* 

5 

5 

5 

5 

5 

5 

5 

UAL 

SIZE 

( I N ) 

6X8 

H X H L 

10X10 

8X8 

10X10 

10X12 

ax i o 

10X12 

12X12 

JF-HLI-iUE 

VERT. 
SPACINC 
(FEET) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

<S** 
IIPRICIITS 

MAXIMUM ALLOWABLE ||01( 1 /ON 1 AL Sl'ACIHC 
(FEET) 

CLOSE 

*JX6 

'»X6 

1X6 

2 

2X6 

2X6 

2X6 

3 

2X6 

_ 2 X 6 _ 

2X6 

i 

SEE NOTE 1 

* H lxc i l oak or e q u i v a l e n t w i t h JI heml lng Gt rengt l i not I c s u I hint 850 \mi. 
* Maittifiicturcnl mrmtiurs of e q u i v a l e n t u i re i i | ; t l t m;iy l>y utilcil . I t tit e»l f o r uomt. 



TAni.n c-i .1 

TIMBER TRENCH SIIORIKG — MINIMUM TIHHFH REQUIREMENTS * 

SOIL TYPE C P - 80 X II • 72 pef (2 ft. Surcharge) 
a 

'4 

o 
h 

a 
o 

DEPTH 
OK 

TULtlCU 
(FEET) 

5 

TO 

10 

10 

TO 

15 

IS 

TO 

20 

OVER 
20 

IIOK1Z. 
SPACING 
(FEET) 

UP TO 
6 

in* TO 

6 
UP TO 

10 

See 
Note 1 

UP TO 
6 

UP TO 
8 

Sao 
Note 1 

See 
Note 1 

UP TO 
' 6 

See 

Scu 
Note X 
See 
Note 1 

SEE NOTE 

SIZE (ACTUAL) AND 
CROSS IMAGES -

WIDTH OF TRENCH (FEET) 

IIP TO 
ft 

6X8 

6X0 

8X10 

6X8 

8X10 

6X10 

UP TO 
A 

6X0 

6X0 

6X10 

6X0 

0X10 

exio 

UP TO 
9 

6X8 

6X0 

0X10 

6X8 

8X10 

6X10 

UP TO 
12 

QX8 

8X6 

8X10 

8X8 

8X10 

8X10 

UP TO 
15 

6X8 

8X10 

10X10 

6X10 

10X10 

10X10 

VERT. 
SPACING 
(FEET) 

5 

5 

5 

5 

5 

5 

1 

SPASIHU 

SIZE 
(HI) 

8X10 

1 OX 1 2 

12X12 

10X12 

12X12 

1 2 X 1 2 

X'EJJOID 

VERT. 
SPACIHC 
(FEET) 

5 

5 

5 

5 

5 

5 

:RS** 

MAXIMUM 

CLOSE 

2X6 

2X6 

2X6 

2X6 

2X6 

3X6 

UP 

AI.I.IIUAI 

RIGHTS 

I.E HORUOHTAI. SI 
(FEET) ( SIM: Nat 5 

1 

ACIIIu 

1 ) 

* Mlxcil Oak or e q u i v a l e n t w i t h » hemllng s t r e n g t h not l e s s I lian 1150 p a l . 
** Manufactured meinlier.-j of e q u i v a l e n t s t rirnj'i.h may lie Mitml It ut uil for wood. 



TABLE C-2.1 

TIMBER TRENCH SHORING — HI HIMUM TIHBEH REQUIREMENTS * 

SOIL TYPE A P - 25 X II t 72 puf (2 ft. Surcharge) 

UEI'Tll 
OK 

TRENCH 

(FEET) 

5 

TO 

10 

10 

TO 

15 

15 

TO 

20 

OVEU 
20 

SIZE <S4S> AMI) SPA 
moss nnACF.s 

I IOKIZ. 
SPACING 
(FEET) 

UP TO 
6 

UP TO 
B 

UP TO 

10 

U P | 2 TO 

UP TO 
6 

UP TO 
B 

UP TO 
10 

UP TO 
12 

UP TO 
6 

UP TO 
a 

UP TO 
10 

UP TO 
12 

UII1TII 01 

UP TO 
4 

4X4 

4X4 

4X6 

4X6 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

UP TO 
6 

4X4 

4X4 

4X6 

4X6 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

TRENCH (Kt l iT ) 

IIP TO 
9 

4X4 

4X4 

4X6 

4X6 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

IIP TO 
12 

4X4 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X0 

III* TO 
11 

4X6 

4X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X6 

6X0 

6X0 

VERT. 
SPACING 
(FEET) 

4 

<• 

4 

4 

4 

4 

4 

4 

'. 

4 

4 

4 

cui iLin: 
l/AI 

SIZE 
_ U I L L _ 

Not 
Re i |M 

Not 

(IXII 

oxfl 

Not 
Re«|'il 

6X0 

(1X11 

11X10 

r.xu 

11X11 

OX 10 

0X12 

UL*MIIEli3. 
KS. 

VERT. 
SI'ACINC 
U X f L M — 

Not 
R C M | M 

Not 
K i V « l 

4 

4 

Mot 

4 

4 

4 

4 

4 

4 

4 

A A 

HPRICHTS 

MAXIMUM AI.I.OWAbl.E IUU( 1/(JlHAI. SPACINC 
(FEET) 

CLOSE 

-

3X6 

3X6 

3X6 

3X6 

/, 

4X6 

4X6 

4X12 

4X12 

5 

4X6 

4X8 

(. 

4X6 

4X6 

4X1(1 

4X10 

tt 

4X0 

SEE NOTE 1 

* Douglas fir or equivalent with a bentllng utteugLli not Icus titan 1500 |>til. 
* Manufactured meiuberu of equivalent strength may bu i.ubst ttutud for wood. 



TABLE C-2.2 

TIMBER TRENCH SHORING — HIHIHHN TIMBER REQUIREMENTS * 

SOIL TYPE ftP - 45 X II * 11 pof (2 f t . Surcharge) 
a 

DEPTH 
OF 

TRFHCH 
(FEET) 

5 

TO 

10 

10 

TO 

15 

IS 

TO 

20 

OVER 
| 20 

SIZE (!1'.S) AND SPACING OF lir 

riinss nit A P E S 

IIORU. 
SPACING 
(FEET) 

UP TO 
6 

UP TO 

a 
UP TO 

to 
Sea 
Note 1 

UP TO 
6 

UP TO 

fl 
UP TO 

10 

Sec 
Note 1 

UP TO 
6 

UP TO 
B 

UP TO 
10 

See 
Noce 1 

WIDTH OF TRENCH (FEET) 

UP TO 
4 

4X6 

4X6 

4X6 

6X6 

6X8 

6X8 

6X8 

6X8 

8X0 

UP TO 
6 

4X6 

4X6 

AX 6 

6X6 

6Xfl 

6X8 

6X8 

6X0 

0X8 

UP TO 
9 

4X6 

6X6 

6X6 

6X6 

6X8 

8X8 

6X8 

6Xfl 

8X8 

UP TO 
12 

6X6 

6X6 

6X6 

6X8 

8X8 

8X8 

6X8 

8XB 

8X8 

UP TO 
15 

6X6 

6X6 

6X8 

6X8 

8X8 

exa 

6X8 

8X0 

0X8 

VERT. 
SPACING 
(FEET) 

5 

5 

5 

5 

5 

5 

5 

1 

5 

MAI 

SIZE 
(III) 

6X8 

8X8 

0X10 

0X8 

10X10 

10X12 

8X10 

10X12 

12X12 

MIlFRS ** 

KS ~ 1 UPRIGHTS 

VERT I HAXllimi ALLOWAUI.E HORIZONTAL SPACING 

SPACING 

HF.F.TJ 

5 

5 

5 

5 

5 

5 

5 

5 

5 

(FEET) 
CLOSE 

3X6 

3X6 

3X6 

4X6 

4X6 

4X6 

2 

3X8 

4X10 

4X10 

4X10 

3 
3X12 
4X8 

4X8 

4 

4X8 

1 

6 

4X12 

SEE NOTE I 

* D o u g l a s f i r o r e q u i v a l e n t w i t h a heu<lt i t | ; : ; i : i uu|'.l h imt; lor . : ; t h a n IS00 | > s i r 

* * Maitu1.it:! i n ctl nii:itil»tM":i o f t:<|ti I va I i:nl ..st r i : i i | ; t l i may hi ; M I L S I I ( ul <M! l o r i-mml. 

http://Maitu1.it


TABLE C-2 .3 

TIMBER TRENCH SHORING — MINIMUM TIMBER HEQUIHEMF.ItTS * 

SOU. TYPF. C P - 00 X II *- 72 nsf (2 fL . S u r c h a r g e ) 

DEPTH 

OK 

TRENCH 
(FEET) 

5 

TO 

10 

10 

TO 

15 

15 

TO 

20 

1 OVER 
| 20 

SIZE .<S.'iS)_AllliSPAf mil rjF_uoiHrii«i_ 
CROSS IIHACES 

110RIZ, 
SPACING 
(FEET) 

UP TO 

6 

UP TO 
0 

UP TO 
10 

See 
Note 1 

UP TO 

6 
UP TO 

8 

See . 
Note 1 

See 
Note 1 • 

UP TO 
6 

See 
Note 1 

Sec 
Note 1 

See 

lote 1 

WIOTH OK JIU.HCII 

UP TO 

6X6 

6X6 

6X6 

6XQ 

axo 

8X0 

IIP TO 

6 

6X6 

6X6 

6X6 

6X0 

0X8 

8X8 

UP TO 

9 

6X6 

6X6 

8X8 

6XB 

8X8 

8X0 

oxen 
UP TO 

6X6 

0X0 

0X8 

8X0 

0X8 

8X10 

UP TO 
15 

0X0 

0X0 

8X0 

0X0 

8X0 

• 8X10 

VEIIT. 
SPACING 

(KF.ET) 

5 

5 

5 

5 

5 

5 

WA1. S 

SIZE 

oxa 

10X10 

10X12 

10X10 

12X12 

10X12 

Villi. 

SPACING 

5 

5 

5 

"i 

5 

5 

A 
UPRIGHTS 

MAXIMUM ALLOWABLE HORIZONTAL SPACING 
(FEET) 

CLOSE 

3X6 

3X6 

3X6 

'.X6 

4X6 

AX 6 

-' 

SEE NOTE 1 

* Douglaa f i r or emilvi i lui t t u l t h a l iemllng sLiiMigtlt mil \utin tli.ii) 1500 p s l . 
** Manufactured tnumlitiru of e i | i i l v a l e n t liitriHigili umy \>a sulisi li uii;«l Cor unoil. 
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CONSTRUCTION S7AXCA?Z$ 31:3132.19 

Appendix D ;o Subpart ? 

. J . i - - : - ^ Hydremic Sscr^rz ;ar 
Trsr.c.res 

\3< £?:;? This aaacndi.x car.tai.-.s 
ir.farmation '.hai can be used wrier. aluminum 
hyi rauix 3r.cr.-4 is arovidec as a method 01" 
pr-jtecticn against cave-ir.s :n tenches that 
=0 not iica-G :c rest I5.:m| :r. bep:.i. This 
apcenci* ™us: be used when design of the 
aluminum hydraulic protective system cannot 
be performed :n acaarcar.ca with 
1 :s:a.eo^c:::;. 

(bi So:i Clcssipczticn. lr. order to use data 
presented in iris appendix. the soil type or 
ryres ir. which the excavation is made must 
first be determined using 'J;* set! 
cisss.fiaaticn me'hcc sei fori: in apaendix A 
of subpart ? a: part tSZS. 

;c: -rsser.::::cn :?'hfcnr.si-.cr.. 
\-:.z:—3V.cr. .1 presented :.-. several 
:.Z;'.CMV. 

{'.'. infarmatian is pr-ser.ted :.-. tabular torn 
:r. Tdbies 3-1.1. 0-\— 0-1.2 and 2-1.4. *ach 
'.zzti presents the maximum verttcai and 
hcnzar.tai spac.135 thai maybe used with 
•/ariaus aluminum member 1:12s and various 
hycrauiic cylinder siaes. Each tabie cantains 
dsi3 aniy far the particular scii type in which 
the excavation ar acrticn of the excavation is 
mac- . Tables >:.*. and 2-l.Z are for vertical 
shares :.-. Types A ar.d 2 soii. Tabies D-1.3 
and 2'..* ars far hcraanta! waie; systems in 
Types 2 and C soil. 

•;: Information aar.ee rr.ir.g the basis of die 
:abu:ar data and the limitations c: the data ia 
presented in paragraph (c) of this appendix. 

[3! informatics explaining the use of the 
tabular data Is presented in paragraph (e) of 
this aprsendix. 

(4| Information illustrating the use of the 
tabular data is presented in paragraph [F) of 
this appendix. 

(51 Miscellaneous notations [footnotes) 
regarding Table D-;. : through D-1.4 are 
presented in paragraph [g] o'i this appendix. 

(6) Figures. illustrating typicai installations 
of hyd.-auiic shoring, ars included just prior to 
the Tables, me illustrations page is entitled 
"Aluminum Hydraulic Shoring; Typical 
Installations." 

[cj 3cs:s cr.c Hnitsuons of the data. 
(-.] Vertical shore rails and horizontal ' 

wales are those that meet the Section 
Modulus requirements in the D-l Tables. 
Aluminum material is 3061-T3 or material of 
epu ivaier.: sL*er.gth and preoe.-ies. 

CI Hydraulic cylinders spec::-cations, (i] 2-
inch cylinders ihail be a minimum 2-inch 
inside diameter with a minimus: safe working 
capacity of no leas than I8.ZO0 pounds axial 

ram: :«s ;v» :oac it maximum e v a s i o n . 
Maximum ixtanstcn is ta inciuci rail range of 
cyiincc: c.vensiana as .-;can:r:e.-d;*e by 
pracua: manuii.-jrcr. 

iiii J"net ayhraers shall be a .Tiir.imurn 3-
:r.ch :r.s:iie d;a~e;sr wuh 3 jai's •voritir.g 
CJ=ac::y 3: r.ci :s:s than JO.XO pcancs axiai 
cor:ar»;s:vg ioac ai ».x:ensior.s is 
recammer.cad by pracuc: manufac'j.-er. 

(3) Limitation af acpiicancn. 
[i) !: is not intended thai the aiu.-mum 

hydraulic specification appiy to -very 
situation that :nay be experienc-d in the 
fieid. These data •**«• developed to appiy to 
the situations that are r.cst car.mar.iy 
e.^pe-sr.ced in aurrsnt trenching practice. 
Sho rn ; systems far 'jse in situanens that are 
nci cavcr-d by the data in this aaaendix must 
be otherwise d-sigr.-c as sa-=::"«c in 
S :s:s.5c::c;. 

(iij When any 31 the fciiowin; cancitions 
are present, the r.err.bers spectfisc in the 
Tabies are r.ct aansidersd adequate. In this 
case, an alternative aiummum hydraulic 
sharing system cr ather ^79 c: pratective 
svstem must be destined :n acaardance with 

{A; When venuca! leads imposed on crass 
braces exceed a :CC Pound grs-rty load 
distr.buted an a one fact lecaan at the center 
0:' 'jit hydrauiic cylinder. 

[SJ When surcharge iaacs are present from 
equipment weighing :n txzsa ziZCXO 
pounds. 

(C;W'hen aniy the iower :cr.:an or a 
trir.ah is shared and the rsmainmg penian of 
Lhe 5-snch is sicped or benched -iniees: Tne 
siapec portion is sicpec 3: *c angle less steep 
th.2n three horiiar.ta! to one vertical; ar the 
members are selected from ihe tabies for use 
at a depth which is determined :;am Lhe top 
0; the overall tench, and net ram the toe of 
the sloped pemon. 

[ej C/se of Tcaiss £"-;..*. £-:~ Z-tJ cr.d 
C-l.4. The members of the shor.ng system 
that are to be selected using '.his information 
are the hydraulic cylinders, and either the 
vertical shores or the horizontal wales. When 
a waier system is usee the vertical timber 
sheeting to be \uad is aiso selected fran 
these tabies. The Tabies D-l.: and D - U for 
vertical shores are used in Type A and 3 soils 
that do not require sheeting. Type 3 soils that 
may require sheeting, andT>?eC soils that 
always require sheeting are found in the 
horizontal waie Tabies D-IJ and D-I.4. The 
soil type must first be determined in 
accordance with the soil classliicat:on 
system described in appendix A to subpart P 
of par. IS2S. Using the appropriate table, the 
selection of the sice inc spacing of the 

12-«-€9 
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31:3132.20 R£?==HNCH ?•!_= 

members :s made. The selection :s baaed on 
Lie isp-ib and .vidth zt -is irencr. where the 
s e n : p s n i r - :c be installed. in s-.ese tables 
the vertical spacing :a he:d constant ai four 
:e - : cr. -inter. The tacies jhow -_-e -aximum 
hcrizonrai jcacir.g of cyimcers lilowed for 
eac.i JISS ;:' -aie :~ me waier system tables. 
ar.d m the ve.-^cai snore taciea. trie hydraulic 
cylinder hcnzsntai spacing :a the same as the 
vertical shore icacir.g. * 

[P, £xc.-r::s -J Ulusirzis :.~e L'se cf ihe 

(1) Example '.: 
A trench dug in Type A sail is a fee! deep 

a r c 3 feel wide. From Table D-M: rind 
vertical shcrss and - inch diameter cylinders 
scacec 3 feet zn center ;o.cJ horizontally and 
4 fee* on cents: [o.-I vertically. .'See Figures 
1 i 3 for tvpical installations.! 

CI Examoie 1 
A trench :a dug is Type 3 soil that COM not 

require sheet:.-;. ".3 feet deep and £ /est wide. 
From Tapis 3-1.3: rise verucai ihcres and 2 
:.-.=.-. diameter cylinders spaced i S feet o.c 
horizontally ar.d 4 fee: o.c. vertically. [See 
Figures *. A 3 for rypicai installations.) 

(3! A trench is dug :n ~yze 3 soil mat does • 
net ."-quire aheeiir.g. but does experience 
acme miner ravelin; of the trer.ch face. The 
trench is *.3 feet deep and 9 feet wide. From 
Table D - l . l Find vertical shores and Z inch 
diameter cylinder [with sceciai oversleeves 
as designated by :=orr.oie =2) spaced 5.5 fee! 
c.c. hcr-.zc.-.taiiv and 4 fas: o.c. vertically. 
plywood :pe: footnote igjjrj :c the D-l Table] 
should be used behind the shores. (See 
Figures Z A 3 for typic3i mstailaiicns.) 

(4) Exan-.sse 4: A trench is dug in previously 
disturbed Type 3 so:!, with characteristics oi 
a Type C acil. and will require sheeting. The 
trench is :3 feet deep and : : fee: --ride. 8 foot 
horizontal spacing between cylinders is 
desired for working space. From Tabie D-U: 
rind horizontal wale with a section modulus 
of 34.0 spaced at 4 feet o.c vertically and 3 
inch diameter cylinder spaced at 9 feet 
maximum o.c. horizontally. Zx'.Z timber 
sheeting is required at close spacing 
verr.caiiy. (See Figure 4 for typical 
installation.) 

[5] ixamoie 5: A t t r .es is dug in Type C 
soil. 3 feet deep and 4 fee! wide. Horizontal 
cytir.car spacing in excess of 3 feet is desired 
for working apace. From Table C-i.-t: Find 
horizontal wale with i section modulus of ?JQ 

ir.d I r.ch diameter cylinders spaced at 15 
fee: _•-=. hertzentaiiy. Cr. fine horizontal wale 
with i \-i z 3ec::sn .Ttocuiua and 3 inch 
cij.~ar»- ;y::r.3»r ssacad »; to ise! a.c 
hc.tzcntally. 3oLt waies are icaced 4 fast o.c 
verv.caiiy. 3 < : : ::ztber inesu.-.g :s required 
ai cleat; ipactn; vert'.cziiy. '•$£* Figure 4 fcr 
typicai mstaiiation.) 

(SJ .r=o:.Tc:'r. ar.d jer.an:: .icar. for Tables 
.£-;.: . Z-;- D-i.Z cr.dZ-U. 

['} For aapiicattons ether '--.an those listed 
in the tables, refer to S :925.5£i:ciUJ for use 
of manufacturer's labuiated data. For trench 
depths in excess of 30 fee:, refer to 
i :s:s.asi'c}(:j and i :s:s.s3^c;[3j. 

[3! Z inch diameter cylinders, at *iis width. 
sbai1 have itrucrumi steei tube 
(:.£ .< :.£ xC.:3") oversieeves. or structural 
oversleeves cf.-n3nufactu.-ers speciiication. 
extanding the :u!!. ccilaosec ;e.-2th. 

[3! Hycrauiic ^/iindarj cszacties. (i) 3 inch 
cylinders snail be a aammum 3-inch inside 
diameter with a safe working capacity of not 
iess Lbar. "3.CC0 pounds 3xiai compressive 
lead at r-aximum extension. Maximum 
extension is ;o L-.c:ude full range ot cylincer 
extensions as recommended by product 
manufacturer. 

fii) J^nch cylinders shall be a minimum 3-
inch inside diameter with a safe work 
capacity of not iess than ZC.CCO pounds axial 
compressive load at maximum extension. 
Maximum extension is to include full range of 
cytincer extensions as recommended by 

(4) All spacing indicated :» measured 
center to center. 

[ij Vertical ihorins raib anail have s 
minimum section modulus 0: 3.40 inch. 

{6} When vcrdcal shores are used, there 
muit be a minimum of three shores spaced 
equally, horizontally, in a group. 

(7) Plywood shall be 1.125 in. thick 
softwood or 0.73 inch, thick. 14 piy. aren'c 
white birch [Finland form]. Please note that 
plywood is not intended as a strucrjral 
member, but oaiy for prevention of local 
reveling fsioughtng of the trench face) 
between shores. 

[3) See appendix C for timber 
specifications. 

(SJ Wales are calculated for simple span 
conditions. 

(10) See appendix D. item (dj. for hssis and 
limitations of the data. 
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CONSTRUCTION STANDARDS « • ' . - l i e 

ALUMINUM HYDRAULIC SKCRINC 

TYPICAL INSTALLATIONS 

FIGURE NO. 1 

KTOtUOX ) H > U < 

K O X t I 3 H T A L S F * C ! » 6 

^:> i-̂ r 

FIGURE NO. 2 

V s Z r i C A L JAIL 

V E I T I C J U I A I L 

V £ » T : C A L •-: 

S?AC 1*5 t s j / 

1SK 

4- HAX. ^ ^ E S ^ - f j j 

y*-l> nKX. 

$?AC I «S 

FIGURE NO. 3 

UTAC*£0) <A 

VtJITICAL tj 
SPACING 

« • MAX. 

V E X f l C A L 1 A I I 

X T O K A U U C 
C T ( . I « O E I 

FIGURE NO. 4 

w*t»» ITj-tM 

H a t l Z O H T A L S P A C H S 

U P I : sx : 
S H £ = T : • ; 

2 ' MAX 

uroKAune 
CTtt»0£t 

T2-*-$9 

(San. 1926.SS2. Figures 1-t] 

Pu«isl»d Dy Th« BUREAU OF NATIONAL AFFAIRS. INC.. Wasmngtcn, O.C. 20037 3 : 



T A B L E D - 1.1 
ALUMINUM HYDRAULIC SHORING 

VERTICAL SHORES 
FORSOILTYPEA 

DEPTH 
OF 

TRENCH 

(FEET) 

OVER 
5 

UP TO 
10 

OVER 
10 

UP TO 
15 

OVER 
15 

UP TO 
20 

OVER 20 

HYDRAULIC CYLINDERS 

MAXIMUM 
HORIZONTAL 

SPACING 

(FEET) 

8 

8 

7 

MAXIMUM 
VERTICAL 
SPACING 

(FEET) 

4 

WIDTH OF TRENCH (FEET) 

UP TO 8 

2 INCH 
DIAMETER 

OVER 8 UP 
TO 12 

2 INCH 
DIAMETER 

NOTE (2) 

OVER 12 UP 
TO 15 

3 INCH 
DIAMETER 

NOTE (I) 

Footnotes to tables, and general notes on hydraulic shoring, arc found in Appendix D, Item (g) 
Note (I): Sec Appendix D, Item (g)(!) 
Note (2): See Appendix D, Item (g)(2) 



TARLED- 1.2 
ALUMINUM HYDRAULIC SHORING 

VERTICAL SHORES 
FOR SOIL TYPE It 

DEPTH 
OF 

TRENCH 

(FEET) 

OVER 
5 

UP TO 
10 

OVER 
10 

UP TO 
15 

OVER 
15 

UP TO 
20 

OVER 20 

HYDRAULIC CYLINDERS 

MAXIMUM 
HORIZONTAL 

SPACING 

(FEET) 

8 

6.5 

5.5 

MAXIMUM 
VERTICAL 
SPACING 

(FEET) 

4 

WIDTH OF TRENCH (FEET) 

UP TO 8 

2 INCH 
DIAMETER 

OVER 8 UP 
TO 12 

2 INCH 
DIAMETER 

NOTE (2) 

OVER U U P 
TO 15 

3 INCH 
DIAMETER 

NOTP.(I) 

Footnotes to tables, and general notes on hydraulic shoring, arc found in Appendix D, Item (g) 
Note (I): See Appendix D, Item (g) (I) 
Note (2): See Appendix D, Item (g) (2) 



T A B L E D - 1.3 
A L U M I N U M HYDRAULIC SHORING 

WALER SYSTEMS 
FOR SOIL TYPE B 

DEPTH 
OP 

TRENCH 

(FEET) 

OVER 

5 
UP TO 

10 

OVER 
10 

UP TO 
IS 

OVER 

IS 
UP TO 

20 

OVER 20 

WALES 

VERTICAL 
M'ACING 

(EEET) 

A 

A 

A 

* 

SUCTION 
MODULUS 

(IN1) 

3.5 

7.0 

14.0 

•3.5 

7.0 

M O 

3.5 

7.0 

MO 

HYDRAULIC CYLINDERS 

WIDTH OP TRENCH (FEET) 

UP TOR 

IIOIUZ. 
SPACING 

8.0 

9.0 

12.0 

6.0 

8.0 

10 0 

5.5 

6.0 

9.0 

CYI.INDr.il 
DIAMIiTLK 

2 IN 

2 IN 

3 IN 

2 IN 

3 IN 

3 IN 

2 IN 

3 IN 

3 IN 

OVER 8 UP TO 12 

HOUIZ. 
SPACING 

8.0 

9.0 

12.0 

6.0 

8.0 

10.0 

5.5 

6.0 

9.0 

CYL1NDHK 
DIAMI. ITK 

2 IN 
NOTE[2) 

2 IN 
NOTE(2) 

3 IN 

2 IN 
NOTE(2) 

3 IN 

3 IN 

2 IN 
NOTEJ2} 

3 IN 

3 IN 

OVER 12 UPTOIS 

HOitlZ. 
SPACING 

8.0 

9.0 

12.0 

6.0 

8.0 

10 0 

5.5 

6.(1 

. 9.0 

CYI INULIt 
OIAMLTLK 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

I IMI I I K IJI'KIC.IUS 

MAX.HOUIZ.SI'ACING 
(ON CENTER) 

SOLID 
SIIII;I 

3x12 

2 I T . 

3x12 

3 I T 

3x12 

N O T E ( I ) 

Footnotes IO tables, and general notes on hydraulic ihoring, arc found in Appendix D, hem (g) 
Notes (1): See Appendix D, item (g)(1) 
Notes (2); Sec Appendix D, Item (g) (2) 

* Consult product manufacturer and/or ipialificd engineer for Seciinn Modulus of available wales. 

ui 
:u 
m 
o 
nt 
• I I 
r 
in 
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TAI1LED- 1.4 
ALUMINUM HYDRAULIC SHORING 

WALEU SYSTEMS 
FOR SOIL TYPE C 

o 

z 

o 
2 > 
f -

> 

3) 

o P 
ft r± 

i 
Footnotes lo tables, and general notes on hydraulic shoring, arc found in Appendix D, Item (g) 
Notes (I): See Appendix D, item (g)(1) 
Notes (2): See Appendix D, Hem <g) (2) 
• Consult'product manufacturer and/or qualified engineer for Section Modulus of available wales. 

DEPTH 
OF 

TRENCH 

(PERT) 

OVFR 
5 

UP TO 
10 

OVFR 
to 

UP TO 
15 

OVFR 
15 

UP TO 
20 

OVER 20 

WALES 

VIIRTICAU 
SI*ACINO 

(FEET) 

4 

A 

A 

* 

SECTION 
MODULUS 

(IN1) 

3.5 

7.0 

MO 

3.5 

7.0 

14.0 

3.5 

7.0 

14.0 

HYDRAULIC CYLINDERS 

WIDTH OFTRRNCII (FEET) 

UP' 

HOIUZ. 
SPACING 

6.0 

6.5 

10.0 

4.0 

5,5 

8.0 

3.5 

5.0 

6.0 

NOTE (I) 

OK 

CYUNI)I:I( 
DlAMR'l l i l l 

2 IN 

2 IN 

3 IN 

2 IN 

3 IN 

3 IN 

2 IN 

3 IN 

3 IN 

OVER B UP TO 12 

HOIUZ. 
SPACING 

6.0 

6.5 

too 

4.0 

5.5 

8.0 

3.5 

5.0 

6.0 

CYLINHliU 
I>IAMI:TI:I< 

2 IN 
NOIE(2) 

2 IN 
NOTE(2) 

3 IN 
2 IN 

NOTE(2) 

3 IN 

3 IN 

2 IN 
NOTE<2} 

3 IN 

3 IN 

OVER 12 UP TO 15 

noiuz. 
SPACING 

6.0 

6.5 

100 

4.0 

5.5 

8.0 

3.5 

5.0 

6.0 

CYI.1NDI-K 
l>IAMl:ITI( 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

3 IN 

J IN 

3 IN 

TtMlU-.lt IJPIUGHTS 

MAX.HOIUZ SPACING 
( O N C I i N I I I O 

SOI ID 

SI 11 E l 

3x12 

3x12 

3x12 

7 IT . 

• 

3 IT . 

i 
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31:2182.26 ncr==£NC£ riL= 

Appendix E to Subpart P—Alternatives to Timber Shoring 

Figure I . Alusinua Hycr.iuILi; Shor:n» • 

V E R T I C A L ZAl j . 

xrszAut.tc CTI.:»J:C2 

Figure 2. Pneucacic/hydrsul ic Shoring 

r̂ -

W 

^r m * 

o o o o Jj 
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CONSTRUCTION STANDARDS 

Figure 3- Trench Jacks (Screw Jacks) 

31:3182.2: 

S\ 

! .2-iJ. 
! r •u 

Figure 4 . Trer.ch Shields 

t2-6-39 
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31:3182.23 RErEnENCs RL= 

Appendix F to Subpart P—Selection of Protective Systems 

The following figures are a ^a rh ic s u z ^ a r y of *Jie requirernenis ccntamed in jubpan ? fcr excavaiians CO feet or less in iet'-'r.. 
Pra:ec:ive jy»tem« for use :n sxcava^oM nors '.han 10 feet :a decth must Se designed by a registered proieisicral engineer in acczrz&r.zt 
with 1 :923.652 (b) and [c\. 

Is "he *»xc2va:ion more 
cf̂ an 5 ft»ec in depth? 

Is c h e r ? p o t e n t i a l 
for c a v e - i n ? 

NO 

v r c 

S l o o i n c 
s e l e c t e d . 

Co to F i g u r e 2 

\tn v r c I s : h e excavacion 
e n t i r e l y in s t a b l e 

Excavat ion may be 
made v i : h 
v e r t i c a l s i d e s , 

Excavat ion must be 
s l o p f d , sho red , or 
s h i e l d e d . 

Sim r in 

V T C 

*in 

2 o r s h i e 
s e l e c t e d . 

-

Id ing 

Co t o F igu re 3 

rock? 

FIGURE I - PRELIMINARY DECISIONS 

[Appendix F] 
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CONSTRUCTION STANCARCS 31:3'! 32.13 

Slop ing s e l e c t e d as the 
method of D r o t e c t i o n 

Wil l s o i l c l a s s i f i c a t i o n 
be mads in accordance 
with J1926.652 (b)? 

vrc NO 

E x c a v a t i o n muse comply with 
one of t h e f o l l o w i n g t h r e e 
oocior .s : 

O p t i o n t : 
$1926.5*52 ( b ) ( 2 ) which 

r e q u i r e s Appendices A 
and B to be fo l lowed 

O p t i o n 2 : 
5 1 9 2 6 . 6 5 2 ( b ) ( 3 ) which 

r e q u i r e s o t h e r t a b u l a t e d 
d a t a £ see d e f i n i t i o n ) co 
be f o l l o w e d . 

O p t i o n 3 : 
i l 9 2 6 . 6 5 2 ( b ) ( 4 ) which 

r e q u i r e s t h e e x c a v a t i o n 
t o be d e s i g n e d by a 
r e g i s t e r e d p r o f e s s i o n a l 
e n g i n e e r . 

Excava t ions zivsz comply 
wichS1926.652 (b ) ' ( l ) which 
r e q u i r e s a s i coe of 15K:1V 
( 3 * : ) . 

FIGURE 1 - SI-OPISIC OPTION'S 

12-4-39 
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31:3132.30 RErSHSNCS FiLS 

Snoring or shielding se lsczed 
as che rae:hod o: s r a t s c t i o n . 

Soi l c l a s s i f i ca t i on i s requ i red 
when shoring or sh ie ld ing i s 
used. The excavation muse comply 
with one of the following four 
Options: 

Option 1 
5*926.652 (c)(1) which r e q u i r e s 

Appendices A and C to be followed 
( e . g . cir.ber sho r ing ) . 

Option 2 
51925.652 (c)(2) which r e q u i r e s 

manufacturers daca to be followed 
( e . g . hydraulic s h o r i n g , t r e n c h 
j a cks , a i r shores, s h i e l d s ) . 

Option 3 
51926.652 (c)(3) which r e q u i r e s 

tabula ted data (see d e f i n i t i o n ) 
to be followed ( e . g . any system 
as per the tabulated d a t a ) . . 

Option 4 
J1926 .652 ( c H O which r e q u i r e s 

the excavation to be designed 
by a reg is te red p ro fes s iona l 
engineer l e .g . any designed 
systera) . 

riCURE 3 - SHORING AND SHISLOINC OPTIONS 

[Appendix F] 
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DATE: May 14. L992 
REVIEW: January 3.199: 
PAGE: I of 5 

4.04 Hazard Communication 

A. Introduction 

OBG Technical Services. Inc. is committed to providing a safe 3nd healthy work environment for 
ail employees through compliance with the Federal Hazard Communication Standards. It is 
recognized that certain work activities and procedures require the use of chemicals which have 
potentially hazardous properties. When using such chemicals, it is important mat workers are aware 
of the identity and potentially hazardous properties of the chemicals. Taus. this section represents 
the Written Program and has been established to summarize the components of the Hazard 
Communication Program instituted by OBG Tech. 

Tais W"ri;;en Hazard Communication Program is available to all employees, their designated 
representatives, and representatives or the Federal Occupational Safer/ and Health Administration. 
This Program has been developed in compliance with, the federal regulations contained in 29 CFR. 
1910.1220 and 29 CFR 1925-59. Further information on the program may be obtained rrorn the 
Safer/ Coordinator in the Syracuse once. 

B. Materials Exempted 

The following materials are exempt from ALL aspects of the Federal Hazard Communication 
regulations: 

1. Tobacco or tobacco products; 
2. Wood or wood products; 
3. Articles (denned as manufactured items, intended for use in soecific shane or design, which 

do not release, or otherwise result in exposure to a hazardous chemical); 
4. Food, drugs, cosmetics, or alcoholic beverages in a retail establishment packaged for sale 

to consumers; 
5. . Any consumer product or hazardous substance (as governed by the Consumer Product Saferv 

Commission) which is used in the workplace in the same manner as normal consumer use, 
which results in a frequency and duration of exposure which is not greater than exoosures 
experienced by consumers; 

6. Drugs in solid, final form for direct administration to the patient (Lê , tables or pills); and 
7. Hazardous wastes, as denned under the Solid Waste Disposal Act and the Resource 

Conservation and Recovery Act. 

Labeling program 

No hazardous chemicals or chemical products will be used or accepted for use by OBG 
Tech, unless labeled with at least the following information: 

L Identity of the hazardous chemical(s); 
ii. Appropriate hazard warnings; 
iii. Name and address (and phone number, if available) of the chemical 

manufacturer, importer, distributer, supplier, or other responsible party. 
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All OBC Tech employees are responsible for compliance with these requirements. 

2. The identity of the chemical chat appears on the manufacturer's label will be the same name 
to identity -he chemical on the List of Hazardous Chemicals. and the MSDS for that 
substance. 

3. All labels will be legible, in English, and prominently displayed en the container. 
4. In the situation cf a stationary container, the label may be resiaced by a sign, placard. 

process sheet, batch ticket, or other means to convey the identity of the hazardous chemical 
and the appropriate hazard warnings. If these other forms of warning are* used, the;: will be 
readily accessible to employees in their work area throushout each work shirt 

5. The Standard dees not require a label to be placed on poruble containers into which 
hazardous chemicals are transferred from labeled containers, and which are intended only 
for the'immediate use of the employes who performs the transfer. However, by labeling 
the ponabie container appropriately, accidental misuse of the chemical by other emoicyees 
may be prevented. 

6. No label is tc be defaced cr removed unless the container is immediately marked with die 
required information. Any container without an appropriate label shouid be reported 
immediately to the job-site Supervisor. 

7. Exemptions from these labeling requirements are as fellows; 

L Pesticides subject to the Federal Insecticide. Fungicide and Rcdenticide Arc 
ii. Food, food additives, color additives, drugs, cosmetics, or medical or 

veterinary devices, as governed by the Food and Drug Administration; 
in. Alcoholic beverages, wine or malted beverages intended for non-industrial 

use; 
iv. Any consumer product or hazardous substance as defined by the Consumer 

Product Safer/ Commission; 

D. Comprehensive List of Hazardous Chemicals 

Every chemical or product mixture of chemicals in any of the OBG Tech jobsites which is included 
in any of the four following lists of hazardous chemicals is listed in the List of Hazardous Chemicals 
for each jobsite. This List will be kept and maintained by the job-site Supervisor in a central 
location at each jobsite, such as the field office trailer. The four defining lists of hazardous 
chemicals are as follows: 

1. Those compounds with designated OSKA Permissible Exposure Limits, as listed in 29 CFR 
1910, Subpart Z ("Toxic and Hazardous Substances"); * 

2. Tnose compounds listed in Tnreshold Limit Values for Chemical Substances in the Work 
Environment* as published in the latest edition by the American Conference of 
Governmental Industrial Hygienists; 

3. The latest edition of the "Annual Report on Carcinogens", published by the National 
Toxicology Program; 

4. The Monographs published by the International Agency for Research on Cancer. 

If a product contains a mixture of chemicals, it is considered to be hazardous if it contains 1% or 
more of any of the chemicals contained in any of the four lists referenced above, to the case of 
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carcinogens. a cincture is considered to be hazardous if it contains Q.\% or more of any of the 
carcinogens within the lists referenced above. 

The identity of each chemical, as noted in the List of Hazardous Chemicals, will be the same as the 
identity that appears on the container label and on the MSDS. A corjy of the Lis: of Hazardous 
Chemicals win be located at each Field Office along with a conesnonding MSDS ale for each 
compound on :he list. Updating of the Comprehensive List of Hazardous Chemicals wiil be done 
regularly, upon acquisition of new materials and/cr elimination of "old" materials. Each job-site 
Supervisor or his designate within OBG Tech will be responsible for ucdating each jobsite's list and 
MSDS [lie. 

E. Materia! Safer/ Data Sheets 

Copies of Material Safer.' Data Sheets for all hazardous chemicals to which employees may be 
exposed will be kept at a central location at each jobsite. such as the field office trailer and* are 
readily accessible to employees in the work area during each work shift. The job-site Sucerviscr 
or his designate is responsible for maintaining and updating the file of Material Safety Data Sheets. 

Each Materia: Safe"' Data Sheet shall be in English and shaE contain the following information: 

1. Tie identity used on the IabeL 
2. Physical and chemical characteristics of the hazardous chernicaL 
3. Physical and health hazards of the hazardous chemical. 
4. The primary routes of entry. 
5. The OSKA permissible exposure limit ACGIH threshold limit value, and any other exposure 

limit used or recommended by the chemical manufacturer, importer, or emplover preparing 
the material safety data sheet, where available. 

6. Whether the chemical is found to be a potential carcinogen. 
7. Precautions for safe handling. 
8. Control measures, such engineering controls, work practice, or auoropriate personal 

protecuve equipment. 
9. Emergency and first aid procedures. 
10. The date of the preparation of the material safety data sheet or the last change to it; and 
11. The name, address, and telephone number of the responsible party for preparation or 

distribution of the material safety data sheet. 

F. Employes Information and Training 

Employees working with or potentially exposed to hazardous chemicals appropriately informed and 
trained concerning the potential hazards of the materials to which they may be exposed at the time 
of their initial work assignment. Training will be appropriately supplemented whenever a new 
hazard is introduced into the work area. 

Employee information includes: 

1. The requirements of the Hazard Communication Standard; 
2. Any job-related activities involving hazardous chemicals; 
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3. tne locations and availability of the Written Hazard Communication Program, the Lisi(s) 
ot Hazardous Chemicals, and the Material Safety Data Sheet Fue. 

Employee training includes: 

1- Methods and observations that may be used to detect the presence or release of a hazardous 
• cnemical m the work area. Such procedures include monitorins, visual accearance and/or 

odor recognition, symptoms, etc; "* . " 
1 The physicai and health hazards of the chemicals in the work area. 
3. Measures employees can take to protect themselves from such hazards. This inc'-des 

specific procedures instituted by OBC- Tech to protect emoiovees from exscsure to 
nazardous cnemicais such as appropriate work practices, emersencv Drocedurss. and oerscnai 
protective equipment suitable for use. 

4. The details of the Hazard Communication Program deveioced bv OBC- Tech, including an 
explanation of the labelling system and the Material Saferv Data Sheets, and aow emoiovees' 
can obtain and use.the appropriate hazard information.' * ** * *""" 

Tne Safer/ Coordinator is responsible for overseeing the emcloves information and training aro^-am 
All training is documented and is nied in the Syracuse office. " * " 

O. Provisions for Non-routine Tasks and Sub-Contractors 

Before any non-routine task is performed that could involve exposure to hazardous chemicals the 
supervisor for the area involved will evaluate the task for appropriate work pracice procedures 
potential chemical hazards of the task, safer/ and protective measures are reviewed and understood 
by the employee. 

Prior to beginning work on OBC- Tech jobsite, all subcontractors wfll be given a copv of the 
Written Hazard Communication Program. Tae particular hazards associated with the work areafs) 
will be identified, along with all appropriate MSDSs for the materials to be used and/or encountered. 
Sub-Contractors are responsible for training their own empiovees. Tne job-site Supervisor or 
Foreman a responsible for verifying that training has been performed by the sab-contractors. 

H. Mutti-Ernptover Workplaces 

OBG Technical Services, Inc. employees may use or store hazardous chemicals at a workplace in 
such a way that the employees of another employer or emolovers may be exnosed. If this occurs 
then the following steps must be taken. * f 

Prior to the beginning of work on a multi-employer site, the Supervisor wfll notify all of 
•the other contractors and subcontractors where the MSDSs for all the hazardous chemicals 
brought on-site by OBG Tech, are available. 
Tac Supervisor will inform the other employers of precautionary measures which'need to 
be taken to protect employees from hazardous chemicals used bv OBG Tech employees 
during normal operating conditions and in foreseeable emergencies This communication 
will also include a brief description of the container labeling system used bv OBG Tech 
OBG Technical Services, Inc. will request similar information from all the other contractors 

1. 

j . 
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working on this site. 
4. OBG Tech employees will receive training in the hazards of new chemicals that the? will 

use, and the chemicals to be used by other contractors at a tool box safery meeting to be 
held prior to the beginning of work. 
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3.05 Confined Spaces 

A- Introduction 

OSHA has a standard. 29 CFR 1910.146, for permit-required connned spaces. The standard includes 
provisions for testing and snaring connned spaces. The'smsloyee who eaters a connned space mav be 
subject to multiple hazards. Lie purpose of this section is to" outline procedures to reduce these hazards. 

B. Definitions 

"Permit-required ccnnjied space" means i connned space (see definition below) that has one or. mere of 
the following characteristics: 

1. Contains or has a potential to contain a hazardous atmosphere (see definition beicw). 

2. Contains a material mat has i s potential for ingulfing an entrant. 

3. Has an internal connguration'such i a t an entrant ccuid be trauped or asphvxiated bv 
inwardly converging walls, or by a floor which slopes downward and oners to a smaller 
cross-section, or 

4. Contains any other recognized serious safety or health hazard. 

"Confined Space' means a space that: 

1. Is large enough and so configured that an employee can bodily enter and perform assigned 
woric; and 

2. Has Limited or restricted means for entry or exit (for examnle, tanks* vessels, silos, 
storage bins, hoppers, vaults, and pits are spaces that may have KtmfH m^ng 0f entry): 
and 

3. Is not designed for continuous employees occupancy. 

'Hazardous Atmosphere" means an atmosphere that may expose employees to the risk of death, 
incapacitation, impairment of ability to self-rescue, injury, or acute illness from one or more of the 
following causes: 

1. Flammable gas, vapor, or mist in excess of 10 percent of its lower flammable limit 
(LFL); 

2. Airborne combustible dust at a concentration that meets or exceeds its LFL (Note: this 
concentration may be approximated as a condition in which dust obscures vision at a 
distance of 5 feet (1_52 meters) or less); 

3. Atmospheric oxygen concentration below 19.555 or above 23-5S5; 

4. Atmospheric concentration of any substance for which a dose or a permissible exposure 
Limit is published in 29 CFR 1910 Subparts G or 2 and which could result in employee 
exposure in excess of its dose or permissible exposure limit (Note: An atmospheric 
concentranon of any substance that is not capable of causing death, incapacitation, 
impairment or ability to self-rescue, injury, or'acute il1w»w due to its health effects is 
not covered). 

5. Any other atmospheric condition that is immediately dangerous to life or health. 
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Note: For air ccnaroir.ants for which OSKA has not determined a dose or permissible 
exposure limit, other sources of information, such as Material Safer/ Data Sheets that 
comply with the Hazard Communication Program, published information, and internal 
documents can provide guidance in establishing acceptable atmospheric conditions. 

'Non-permit confined space* means a cccnzed space mat dees not contain or, with aspect to atmospheric 
hazards, have the peceatiai :o contain any hazard capable of causing death or serious physical harm. 

C. Confined Soace zz:r' ^mgrnm 

1. Ccordma:ica with Host Employer (Owner) 

The Supervisor/Foreman in charge of entry wiil: 

a. Chain any available information regarding permit space hazards and entry operations 
frets :he acs: ;mpioyer (Owner); 

b. Coordinate entry oceraticcs with the host emoiover (Owner), when both host employer 

c. 

debriering or during me entry operation. 
d. Follow -he Host Employers (Owners) confined space entry program whenever possible. 

2. Determine classification of Confined Space 

Should OBG Tech employees need to ester a confined space that has not beea classified, then the 
following procedures will be used: 

a. Determine whether the space meets the denzdrioa of a confined space as defined in Pan 
3 of mis Section. 

b. If the space meets the definition of a confined space, then determine whether it meets 
the definition of a permit-required confined space.. If the confined space does not meet 
the definition of a permit-required confined space, employees may enter the space after 
the appropriate safety pre-cautions have been taken. 

c. If the connned space requires a permit, refer to Part 3 of mis section for the procedures 
to be followed under these conditions. 

3. Preparations for Permit-Required Confined Spaces 

The Supervisor/Foreman in charge of entry is responsible for: 

a. Implementing the measures necessary. to prevent unauthorized entry. 
b. Identifying and evaluating the hazards before employees enter the permit space. 
c. Specifying acceptable entry conditions on the "Sarecy", Work, Flame, Tank Entry, & Gas 

Test Permit" (An example is attached. Four-copy pressure sensitive forms are available 
from the Syracuse office). 

d. Isolating the permit space and following lock-out/tag-out procedures as necessary. 
e. Purging, inerting, flushing or ventilating the permit space as necessary to eliminate or 

control atmospheric hazards. . 
f. Providing signs and pedestrian, vehicle, or other barriers as necessary to protect entrants 

from external hazards. 
g. Verifying that conditions in the permit space are acceptable for entry throughout the 

duration of an authorized entry. 
b. Confirming that the necessary equipment is available and that employees are trained to 

use it as outlined on the permit. 
i. Performing testing as described in Section 6. 

j . Verifying that at least one attendant is stationed outside the permit space tnto which entry 
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is authorized for the duration of me entry. 
k. Verifying that the emergency rescue team has been notified (see Section 10). 
1. Coordinating entry operations when employees of more than one employer are 

simultaneously as authorized attendants in a permit space, so that the employees of one 
employer do act endanger the employees of any other employers. 

m. Prior to eotry, signing the permit to authorize entry. 
a. Posting :hs ccmpie:ed permit it :hs entry portai or by anv other ecuaily effective means, 

so that :he entrants can confirm mat pre-entry preparations have been completed. 
o. Wzta a lacdsr is required a enter the confined space, the ladder must be tied securely 

and must sot be removed while anyone is in the confined space. 
p. Adequate-lighting of an approved safer/ type must be provided. 
q. Aii accessary safety equipment to be used by the person entering the confined space as 

weil as for the safer/ watch will be checked. 
r. Emergency procedures will be reviewed. 
s. Smcicing is prohibited inside of and within twenty feet of the confined space. 
t. Scars proof hand tools and explosion proof equipment will be used. 
u. If weicins is to be performed in i s confined space that previously or now contain 

combustibles, ill residues. Including dry scaie or sediment must be removed. If it is not 
possible :o remove ail combustible materials, they must be covered with a ucc-
combustibie blanket. 

v. At least one 20 lb. ABC inuiti-purpese ."ire extinguisher must be available for instant use 
in i confined space containing flammable gases or vapors. 

w. Each person involved shall be trained oo the hazards, as outlined in Section 4, how to 
recognize the hazards, and how to protect themselves from the hazards. Additionally, 
the attendants will be training on the use of rescue equipment and other duties outlined 
Section 3. 

4. Training 

Each employee who is required to enter a permit-required confined space will be trained in the 
safe performance of duties. 

a. Training will be provided to each affected employee: 

(1) before an employes is assigned duties which require entry into permit-required 
confined spaces, 
(2) whenever there is a change in permit space operations that presents a hazard about 
which an employee has not previously been trained, or 
(3) whenever there is reason to believe either that there are deviations from the permic-
required confined space entry procedures or that there are inadequacies in the employee's 
knowledge or use of these procedures. 

b. Tne training will be documented by the employees name, the signatures or initials of the 
trainers, and the dates of training. This documentation will be Sled in the employees 
safety file and is available for inspection. 

5. Procedures during entry 

a. The duration of the permit may not exceed the time required to complete the assigned 
task or job identified on the permit. 

b. The Foreman/Supervisor in charge of entry will terminate and cancel the entry permit 
when: 

(1) Entry operadons covered by the entry permit have been completed; or 
(2) A condition that is not allowed under the entry permit arises in or near the permit 
space. 

6. Procedures for Atmospheric Testing 
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a. aefors an employee enters that space, the internal atmosphere will be tested, with a 
calibrated direct-reading instrument to determine if acceptable entry ccnditicns exist, for 
the following conditions in the order given: 

(!) Oxygen content 
(2) Flammable gases and vapors 
(3) Potential toxic air contaminants 

b. If isolation of die space is infeasibie because the space is large or is pan of i ccaczuicus 
system, such as a sewer, pre-entry testing will be performed :o the extent feasible before 
entry :s authorized and. if entry is authorized, entry conditions will be continuously 
monitored in the areas where authorized entrants are working. 

c. Test or monitor the permit space as necessary to determine if acceptable entry conditions 
are being maintained during the course of i s entry operations. 

d. Evaluation and interpretation of data should be done or reviewed by the Safer.' 
Coordinator. 

e. When monitoring for entries involving a descent into atmospheres that may be stratified, 
the atmospheric envelope should be tested a distance of - feet in the direction of travel 
and to each side. If a sampling probe is use. the entrant's rate of progress shcuid be 
sicwed to accommodate the sampling speed and detector response. 

7. Authorized Entrants 

The Foreman/Supervisor in charge of entry is responsible for confirming that all authorized 
entrants: 

a. Know the hazards they face during entry, including information on the mode, signs or 
symptoms, and consequences of exposure; 

b. Properly use equipment as required by this section; 
c. Communicate with the attendant as necessary to enable the attendant to monitor entrants 

status and to enable the attendant to alert entrants of the need to evacuate the space; 
d. Alert the attendant whenever: 

(1) The entrant recognizes any warning sign or symptom of exposure to a dangerous 
situation; 
(2) tne entrant detects a prohibited condition; 

e. Exit from the permit space as quickly as possible whenever: 
(1) An order to evacuate is given by the attendant or the entry supervisor, 
(2) The entrant recognizes any warning sign or symptom of exposure to a dangerous 
situation 
(3) The entrant recognizes a prohibited condition, or 
(4) An evacuation alarm is activated. 

8. Attendants 

The Foreman/Supervisor is charge of entry is responsible for confirming that attendants: 

a. Know the hazards that may be faced during entry, including information on the mode, 
signs or symptoms, and consequences of exposure; 

b. Is aware of possible behavioral effects of hazard exposure in authorized entrants; 
c. Initial entry will be accomplished with an attendant stationed outside for the purpose of 

immediate assistance. 
d. The designated attendant will never enter into the permit space for the purpose of an 

attetnot to rescue the entrants. 



t 

OBG TECHNICAL SERVICES. INC. SECTION: 3.05 
HEALTH AND SAFETY MANUAL SUPERSEDES; 5/I-i/92 

DATE; ADHI 12. 1993 
il£VIEW:'Mar:s3l. 199 J. 

_ PAGE: 5 of 6 

e. Attencacts wiU use any rescue equipment provided for their use and perform other rescue 
and emergency dunes, without entering the permit space. 

f. me attendant will be responsible for continuously maintaining an accurate count cf all 
authorized entrants in the space. 

g. Cc-mmumcatica between attendants and entrants wiil be maintained contmuousW durin-* 
entry. ' 3 

h. Attendants will order authorized entrants to evacuate a space immediately when: 

(I) Tze attendant observes a prohibited condition. 
(2: _i_ae attendant detects behavioral effects hazard exposure. 
(?} —=s a c s : i ( i M t ^ — ^ a situation outside the space'which could endanger entrants. 
^2 i r s atIS=cfaat detects an uncontrolled situation within the permit space. 
(5) Tie attendant is monitoring entry in more than one permit suace and must focus 
attention on the rescue ot entrants rrcrn one of those soaces, 
(6) nit attendant must leave the work station. 
(7) If :ht attendant cannot effectively md safely perform all the duties recuired unde-
this section. 

i. Arandants wiil summon rescue and sther emergency services as soon as the attendant 
determines that the authorized entrants may need assistance to escape ftota the cc-nxined 
space hazards. 

j . Attendants wiil'«im unauthorized persons awav irom the snace, request thacunauthorized 
persons exit immediately if they have entered "the soacs. and inform authorized entrants 
if unauthorized persons have entered the space. 

k. Attendants will perform no dudes that might interfere with the anencaat's primarv dutv 
to monitor and protect the authorized entrants. 

9. Supervise r;"roreman 

Employees of OBG Teen authorizing or in charge of eatrv will: 

a. Know the hazards that may be need during entry, including information on the mode, 
signs or symptoms, and consequences of exposure; 

b. Determine that the entry permit is properly filled out. 
b. Determine that the entrants and attendants are properly trained. 
c. Determine thai necessary procedures, practices and equioment for safe entry are in place, 

including verifying rescue services are available and that the means of summoning them 
are operable. 

d Remove unauthorized individuals who enter or attempt to enter the permit space during 
entry operations. 

e. Pericdicaily_ monitor to determine that confined space operations remain consistent with 
the terms of the entry permit and that acceptable entry conditions are present. 

f. Cancel anthorizanou and terminate entry whenever entry conditions are not present. 
g. Take the necessary measures for concluding an entry operation, such as closing off a 

permit space and cancelling the permit, once the authorized work has been completed. 
h. . The supervisor/foreman in charge of authorizing the confined space entry may also be 

an entrant or an attendant. • 

10. Rescue and Emergency Services 

a. Arrangements must be made prior to entry under which a rescue team will respond to 
a request for rescue activities. The outside rescue team will be informed of the hazards 
they may confront when called to the rescue. 

b. To facilitate non-entry rescue, retrieval systems or methods will be used whenever an 
authorized entrant enters a permit-required confined space, unless the retrieval equipment 
would mcrsase the overall risk of entry or would not contribute to the rescue of the 
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entrant. Retrieval systems will meet the following requirements: 

(1) Each authorized entrant will use a chest or, full body harness, with a retrieval line 
attached at the center of the entrants back near shoulder level, or above the entrant's 
head. Wristlets may be used in lieu of the chest or full body harness if it con be. 
demonstrated that the use of a chest or full body harness is infeasibie or creates a greater 
hazard and mat the use of wristlets is the safest and most effective alternative. 

(2) Tie other end of the retrieval line will be attached to a mechanical device or fixed 
point outside the permit space in such a manner that rescue can begin as soon as the 
rescuer becomes aware that rescue is necessary. A mechanical device wiil be available 
to retrieve sersoanel from vertical tvce permit-reauired confined snaces more than 5 feet 
deep. 

c. • If an injured entrant is exposed to a substance for which a' Material Safer/ Data Sheet 
(MSDS) or other similar written information is required to be'kept at the worksite, thai 
MSDS or written mformaricn will be mace available to the medical facility creating the 
exposed entrant. 

D. Records 

Permits will be riled with other pertinent project health and safer/ information, as weii as wich the Safer/ 
Coordinator. 

F . Evaluation of Program 

The Permit-Required Confined Space Entry Program will be reviewed once per year, using the cancelled 
permits and revise the program as accessary to confirm that employees participating in satry operations 
are protected from permit space hazards. 

! 
G. Exception to Permit Reauirements 

If the only hazard posed by the confined space is an actual or potendal hazardous atmosphere and it can 
be demonstrated that continuous forced air ventilation alone is sufficient to nvjn^in that confined space 
for safe entry, then a permit is not required under the regulations. However, it is OBG Tech*5 policy to 
require a permit for entries that meet the definition of a "permit-required confined space" (see Section B). 
If a project requires regular entry into a confined space that does not require a permit under the 
regulations, the Safer/ Coordinator must be contacted and the permit waiver will be considered on a 
project by project basis. Special procedures to be followed under these conditions will be developed by 
the Safety Coordinator. 
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