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1.0 INTRODUCTION

This Remedial Action Work Plan (RAWP) reviews OHM Remediation Services Corp.’s
(OHM) approach to implementation of the scope of work under Delivery Order No. 0100
of Navy Atlantic Division (LANTDIV) Contract N62470-93-D-3032. Several other plans
have been developed for this delivery order and are to be considered as complementary
components to this work plan. They include:

* Site-Specific Health and Safety Plan (SHSP)

* Environmental Protection Plan (EPP) (included herein as Section 3.0)
¢ Construction Quality Control Plan (CQCP)

e Sampling and Analysis Plan (SAP)

This RAWP identifies and describes how OHM will implement the major tasks
encompassing the time critical removal action (TCRA) for Operable Unit No. 11 (OU No.
11) in conformance with the contract requirements. It includes the following sections:

* Section 2.0 Remedial Action Objectives

¢ Section 3.0 Environmental Protection Plan

¢ Section 4.0 Mobilization and Preparatory Work
s Section 5.0 Field Activities

* Section 6.0 Transportation and Disposal

* Section 7.0 Demobilization and Final Report

¢ Section 8.0 Schedule

1.1 SITE BACKGROUND

MCB Camp Lejeune was placed on the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), National Priorities List (NPL) effective
October 4, 1989 (54 Federal Register 41015, October 4, 1989). Subsequent to this listing,
the United States Environmental Protection Agency (USEPA) Region IV, the North Carolina
Department of Environment, Health and Natural Resources NCDEHNR) and the United
States Department of the Navy (DolN) entered into a Federal Facilities Agreement (FFA) for
MCB Camp Lejeune. The primary purpose of the FFA was to ensure that environmental
impacts associated with past and present activities at MCB Camp Lejeune were thoroughly
investigated and appropriate CERCLA response/Resources Conservation and Recovery
Act (RCRA) corrective action alternatives were developed and implemented as necessary to
protect the public health and the environment.
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Based on the results of the Remedial Investigation (RI) conducted at Site 80 (Baker
Environmental, Inc., (1995), contaminated surface soil may present an imminent threat to
human health and the environment. As a result, the remediation of this surface soil is being
conducted as a TCRA. The TCRA includes excavation of the pesticide-contaminated
surface soil and disposal of the soil in an appropriate treatment/disposal facility.

1.2 SITE DESCRIPTION

Camp Lejeune is a training base for the U.S. Marine Corps, located in Onslow County,
North Carolina. The base covers approximately 170 square miles and includes 14 miles of
coast line. MCB Camp Lejeune is bounded to the southeast by the Atlantic Ocean, to the
northeast by State Route 24, and to the west by U.S. Route 17. The town of Jacksonville,
North Carolina is located north of the Base. The remedial action area, OU No. 11, is one of
17 operable units within Camp Lejeune. An "operable unit" as defined by the National
Contingency Plan (NCP) is a discrete action that comprises an incremental step toward
comprehensively addressing site problems. OU No. 11, as shown on Figure 1, is located on
the southern bank of Northeast Creek.

Site 80, located northwest of Brewster Boulevard within the Paradise Point Golf Course, is
referred to as the Paradise Point Golf Course Maintenance Area. The site consists of a 1-
acre area which is relatively flat, with a slight slope to the northeast. Site elevations vary
from 3 to approximately 26 feet above mean sea level (MSL).

Figure 2 presents a site map of the specific area of interest as developed by Baker during
the Remedial Investigation. The eight areas of concern (AOC) shown on this figure are those
that contain pesticide compounds in concentrations exceeding the Remedial Action
Objectives discussed in Section 2.0. Site 80 features include a machine shop (Building
1916), a maintenance building (Building 600), and a maintenance wash-down area
consisting of a concrete wash pad and sump. The wash pad is used to clean golf course
maintenance equipment and the sump is used to collect water and oil run-off generated
from the equipment cleaning. Water and oil collected by the sump travels into an oil/water
separation pit located southeast of the wash pad (Baker, 1994).

A drainage ditch is located east of the wash-down area. During a March 1994 site
reconnaissance, surface water run-off was observed flowing southeast across the site
toward the drainage ditch. Groundwater flow direction in the shallow aquifer is generally
toward the northeast with a mounding effect near the wash-down area.

The northeast portion of the site contains several large soil mounds that are overgrown with
small pines. There is an open area located south of the mounds where golf course
maintenance debris (i.e., tree limbs, lawn clippings, wooden timbers, and brush piles) is
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COORDINATES FOR EXCAVATION UMITS
PT. #| NORTHING EASTING
1 356,261.3521 | 2,.485,040.5262
2 | 356,178.6847 | 2.485.082.7485
3 | 356,167.2843 | 2,485,063.8183
4 | 356,186.2941 | 2,485,054.9013
5 | 356,170.5517 | 2,485.010.2057
6 | 356,198.1292 | 2,484,989.4819
7 ! 356,212.9135 | 2,485,004.2174
8 | 356,217.7839 | 2.484,998.1040
9 | 356,208.6672 | 2,484,976.3117
10 [ 356,224.0151 [ 2,484,963.9298
11 | 356.233.9169 | 2,484,960.4629
12 | 356,261.3521 [ 2,484,973.2226
13 | 356,314.4832 | 2,485,290.1415
14 | 356,283.1908 | 2,485.328.7236
15 | 356,259.8010 ] 2.485,309.8260
16 | 356,291.3869 | 2.485,270.9929
17 | 356,287.1958 | 2,485,272.9067
18 | 356,259.0884 | 2.485,262.4198
19 | 356,266.5125 | 2,485.242.5216
20 | 356,294,6199 | 2,485,253.0086
21 | 356,193.9025 | 2,485.164.5324
22 | 356,166.5826 | 2,485,176.9261
23 | 356,155.1958 | 2,485.151.8281
24 | 356,182.5158 | 2,485,139.4336
25 | 356,147.7552 | 2.485,184.2024
26 | 356,120.4353 | 2,485,196.5989
27 | 356,109.5248 | 2,485,172.5480
28 | 356,136.8448 | 2.485,160.1535
29 | 356,102.9983 | 2,485.204.7055
30 [ 356,075.6784 | 2,485,217.0999
31 | 356.064.6935 [ 2,485,192.8869
32 { 356,092.0134 | 2,485,180.4925
33 | 356,025.0633 | 2,485.212.9148
34 | 356,995.0833 | 2,485.212.9341
35 [ 355,976.1479 | 2.485,203.8001
36 | 355.976.1284 | 2,485,192.2682
37 | 355,995.0438 | 2,48%5,182.9341
38 | 356,025.0438 | 2.485,182.9147
39 | 355.998.8183 | 2,485,171.9745
40 | 355,971.4984 | 2,485,184.3689
41 | 355,962.7380 { 2.485,165.0591
42 | 355.990.0579 | 2,485.152.6647
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deposited. Evidence of burning operations conducted within this open area was
documented during the March 1994 site reconnaissance. These soil mounds were generated
from the installation of golf course ponds along the fairways in the late 1980s. It has been
reported that wastes were disposed of on or around the mounds. However, the types of
waste that were disposed and the exact disposal locations are unknown. Employees of the

maintenance garage were instructed not to use the soil from this area for fill material (Baker,
1994).

In addition, old maintenance equipment has been deposited in the open and wooded areas
surrounding Building 600. Two drums identified during the March 1994 site reconnaissance
were removed from the site by activity personnel. These drums were located northeast of
Building 600 just across the machine shop road (Baker, 1994). However, the contents of the
drums are unknown.

Currently, a mobile trailer is stationed within the west/northwest portion of the site (i.e.,
the area located north of the machine shop road and east of the golf course road). Base
personnel reported that a leach field associated with the golf course’s sanitary sewer
system is also located within this area (see Figure 2). However, the exact location of the
leach field is not known. Based on an average depth to groundwater of 13 feet below
ground surface (bgs) in this area, the leach field is most likely located at a shallow depth.

The Paradise Point Golf Course was constructed in the 1940s and Building 1916 was
constructed in 1946. Reportedly, Site 80 has been used as a maintenance area since the
initial construction of the golf course. Today, the maintenance area is still in operation.
Current golf course maintenance operations include the machine shop (a potential source of
waste oils), the equipment wash-down area (a potential source of contaminated
washwater), and the routine spray ﬁofpestlmdes and herbicides.

g o Speaging
1.3 SUMMARY OF PREVIOUS INVESTIGATIONS

In June 1991, Halliburton, NUS conducted surface soil, subsurface soil, groundwater,
surface water and sediment investigations at Site 80. Surface soil and subsurface soil were
the only environmental media that contained pesticides. Table 1 summarizes the analytical
results for the detected pesticides.

D.O. 0100 1-5 OHM /18319



Table 1
Summary of Pesticides Detected During the Halliburton, NUS Investigation 1991
Surface Soil (0-6 inches) Near S('Z?Zs L}Z‘;‘;e Soil Subsurface Sotl (3-17 feet)
No. of No. of No. of
Contaminant Positive Range of Positive Range of Positive Range of
Detections Positive Detections/ Positive Detections| Positive
[No. of Detections No. of Detections No. of Detections
Samples Samples Samples
Aldrin 0/3 ND 1/7 6.8-220 0/7 ND
alpha-Chlordane 0/3 ND 177 60 0/7 ND
4,4-DDD 1/3 ND 3/7 20-700 0/7 ND
4,4'DDE 0/3 ND 5/7 16-210 0/7 ND
4,4'-DDT 0/3 ND 4/7 15-290 0/7 ND
Dieldrin 0/3 ND 4/7 16-440 0/7 ND
Notes:

ND - Not detected

Reference: Halliburton, NUS, 1991

1

-
Ur\v\’S .

In October 1994, Baker initiated an RI consisting of surface soil, subsurface soil, and
groundwater investigations. From June through July 1995, an additional round of soil and
groundwater samples were collected to further characterize the west/northwest portion of
the site. Subsurface soil samples were not collected from the center of the west/northwest
area to avoid contact with the underground leach field. Table 2 summarizes the analytical

results for pesticides that were detected during the RL

D.O. 0100
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Summary of Pesticides Detected During the RI

Table2

Site Contamination
Contaminant N;ZZ:;T N(’Z’/'k";m Canr:;mn FD’_:ZZZ; Distribution
Location
Surface Soil
Aldrin 54 49 80-DPA-SB10-00 | 7/55 Lawn area and open area, northwest
area
Heptachlor Epoxide | 2.7] 9.9 80-DPA-SB05-90 | 2/55 Open area, northwest area
Dieldrin 1.1 5,600 80-DPA-SB-10-00 | 38/55 Widespread, northeast area
44-DDE 0.6] 1,500] 80-DPA-SB-10-00 | 45/55 Widespread, northwest area
4,4-DDD 1.5] 260,000 80-DPA-5B-03-00 | 41/55 Widespread, northeast area
4,4-DDT 1.3] 40,000 80-MW04-00 44/55 Widespread, northeast area
Endrin Ketone 7.7] 7.7] 80-LA-5B07-00 1/55 Lawn area
Endrin Aldehyde 5.2] 5.2) 80-DPA-SB-05-00 | 1/55 Northwest area
alpha-Chlordane 0.82] 670) 80-DPA-SB10-00 29/55 Scattered, northwest area
gamma-Chlordane 1,2] 640] 80-DPA-SB10-00 22/55 Scattered, northwest area
Subsurface Soil
Aldrin 2.6 26 80-LA-SB04-06 1/45 Lawn area
Dieldrin 0.73] 1.4] 80-OA-SB02-07 4/45 Drum area, open area, soil mounds
4,4'-DDE 1.4] 35 80-OA-SB02-07 7/45 Open area, soil mounds, northwest
4,4'-DDD 1.1} 510] 80-MW-04-06 12/45 Lawn area, drum area, open area, scil
mounds, northwest
44-DDT 4.7 240 80-MW-04-06 9/45 Lawn area, open area, northwest
Groundwater
(ng/L) (ug/L) _
44’-DDD 22} 2.2 80-MW04-01 1/9 Northwest area
44-DDT 0.58] 0.58] 80-MW04-01 1/9 Northwest area
Notes:
] = estimated value
pg/Kg = microgram per kilogram (ppb)
pg/L = microgram per liter (ppb)
Reference: Baker, 1995
D.0O. 0100 1-7 OHM/18319



2.0 REMEDIAL ACTION OBJECTIVES

In accordance with Section 121(d)(1) of CERCLA, remedial actions must attain a degree of
clean-up which assures protection of human health and the environment. Remedial goals
have been based on meeting an Applicable or Relevant and Appropriate Requirement
(ARAR), or a site-specific risk based action level. Soil remedial goals were established
based on risk-based action levels for the protection of public health or groundwater. This
information was provided in the Baker 100% Basis of Design document dated December
15, 1995.

2.1 REMEDIAL ACTION OBJECTIVES FOR SOIL

The remedial objective for soil areas of concern is to remove and dispose of the
contaminated soils in OU No. 11 which have contaminants of concern exceeding the
established remediation goals. Under this approach of removal and off-site disposal,
potential risks due to contaminated soil exposure will be reduced.

The risk-based remediation goals for surface soils from OU No. 11 were provided in the
final design package mentioned above. Table 3 presents the applicable requirements for
contaminated surface soil:

Table 3
Remediation Goals for OU No. 11 - Surface Soils
Media Contaminant of Concern Remediation Goal Unit

Surface Soil Aldrin 35 ug/kg
Dieldrin 37 ug/kg

4,4’-DDD 2,484 ug/kg

4,4'-DDT 1,753 ug/kg

alpha-Chlordane 459 ug/kg

gamma-Chlordane 459 ug/kg

The remediation goals for subsurface soil have been calculated by Baker Environmental, Inc.
Based upon USEPA Region III risk-based concentration table dated October 20, 1995 and
are as follows:

D.O. 0100 2-1 OHM /18319
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Table 4

Remediation Goals for OU No. 11 - Subsurface Soils

Contaminant of Concern Remediation Goal Unit
Aldrin 0.5 ug/kg
Dieldrin 1.0 ug/kg
4,4-DDD 700 Hg/kg
4,4'-DDT 1,000 ng/kg
alpha-Chlordane 2,000 ug/kg
gamma-Chlordane 2,000 ug/kg

D.O. 0100 2-2 OHM/18319



3.0 ENVIRONMENTAL PROTECTION PLAN

This Environmental Protection Plan (EPP) has been prepared in accordance with standard
OHM policies and procedures. The EPP provides specific information relating to the scope
of work under Delivery Order No. 0100 Time Critical Removal Action Contaminated Soil,
Site 80 Operable Unit. No. 11 The plan will provide site-specific information for:

¢ Land resources management

* Water resources management

¢ Air and noise pollution control

* Non-compliance/corrective action
* Post-evacuation cleanup

The control of environmental pollution will consider air, water and land impacts, as well as
noise and solid waste management.

The land resources within the property of MCB Camp Lejeune, but outside the limits of
permanent work, will be preserved in their condition or restored to a condition after
completion of construction that does not detract from the appearance of the area. As much
as is practical, construction activities will be limited to areas defined by the plans and
specifications.

3.1 HISTORICAL AND ARCHAEOLOGICAL FINDS

Although the presence of historical artifacts is not anticipated, if a historical artifact is
encountered during field operations, OHM will stop work and notify the NTR. The NTR
will be responsible for contracting federal, state, and local authorities to determine if the
site may contain other important historical artifacts, and whether this site qualifies for
possible placement on the National Registrar of Historical Places. Field operations will not
resume until the NTR issues a written authorization to proceed.

3.2 TEMPORARY CONSTRUCTION ROADS

The construction of all temporary construction roads in and around the project site will be
performed in a manner as to minimize the impact to the natural environment. Water will be
used for dust control, as necessary.

D.O. 0100 3-1 OHM/18319
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3.3 PROTECTION OF TREES AND SHRUBS

Prudent steps will be taken to protect trees and shrubs outside of the excavation zone as
necessary| Those trees and shrubs within the excavation zone will be removed by the
Forestry 1vision xcept for tree roots located in the excavation zone. All trees and shrubs
removed as a res t of the construction activities will be cut into manageable pieces and
moved from the project site so as not to interfere with operations. Precautions will be taken
to minimize the construction activities’ impact on existing vegetation and will include but
not be limited to:

¢ Utilization of existing or temporary construction roads only

* Closely supervised equipment operators with an emphasis placed on preservation
of vegetation in non-work areas

* Proper guidance of heavy equipment and truck operators by site personnel to
minimize damage to adjacent vegetation not directly affected by construction
activities

 Utilization of equipment appropriately designed and sized for precise excavation

3.4 RESTORATION

Upon completion of the field construction activities, disturbed areas will be seeded. Prior
to seeding and fertilization, lime will be applied as a soil amendment for pH adjustment at
a rate of approximately 40 pounds per acre. b
S5004
por 19

Any trees or other landscape features damaged by equipmezt(w/ﬂl be restored if practical
by trimming of damaged limbs and application of tree dressifig. Damaged trees which
cannot be restored will be felled, limbed and left on-site. Soil will be placed and compacted
around any root systems exposed during excavation activities.

3.5 WATER RESOURCES PROTECTION

Northeast Creek is located near Site 80 and could possibly be impacted by construction
activities if proper sediment and erosion protection measures are not taken. To protect
against damage, stormwater surface run-off leaving the site will be controlled by temporary
erosion/sediment control techniques such as berms, silt fencing and grading. The area of
bare soil exposed at any one time by construction activities will be held at a minimum.

D.O. 0100 3-2 OHM/18319



3.5.1 Erosion Sediment Control

Prior to disturbance of native vegetation and soils, temporary erosion/sediment control will
be established on the down gradient side of each excavation. Control techniques to be
utilized will involve silt fencing.

Silt fencing will be installed with the fabric a minimum of 6 inches below grade and
extending 36 inches above grade and fastened to posts no more than 6 feet apart. The
posts will be installed with a minimum of 24 inches below grade and extend a minimum of
36 inches above grade. Fabric will be attached to the upslope side of the posts using 1-inch
staples or tie wires. Silt fences will be inspected after every rain and daily during extended
rain fall. Accumulated sediment will be removed before the depth reaches 12 inches.

3.5.2 Spill Control

Measures will be taken to prevent chemicals, fuels, oils, greases, bituminous materials and
contaminated materials from entering streams, rivers or lakes. Absorbants will be available
to solidify any leaks outside containment and any soil contaminated with fuel spills will be
immediately removed and placed into appropriate containers and sampled to determine
proper disposition.

3.6 DUST AND AIR POLLUTION CONTROL

3.6.1 Air and Noise Monitoring

Personnel and ambient air monitoring will be conducted as necessary in order to determine
airborne dust and contaminant levels. Ambient air monitoring will be conducted at working
locations and on occasion at the perimeter of the project site. This ensures that respiratory
protection is adequate to protect personnel against the contaminants that are encountered
as well as ensuring that harmful levels of airborne contaminants are not leaving the site.

OHM will only perform operations of heavy equipment during daylight hours to minimize
the impact of off-site noise pollution. Noise exposure to off-site residents or personnel is

expected to be minimal. Hearing protection for on-site workers will still be implemented if
necessary as specified in the SHSP.

3.6.2 Particulate Emission Controls
Specific measures to be taken to minimize particle emissions for major activities during site

construction include the following:

Sotl Excavation, Handling, Site Grading and Transportation
* Apply water to work and traffic areas as necessary to minimize dust emissions

¢ Cover stockpiles with sheeting to minimize wind and/or stormwater erosion

D.O. 0100 3-3 OHM /18319



* Move and load soil for transport within the site that limits freefall of material and is
least likely to generate dust emissions

* Halt dust-generating work when on-site wind conditions exceed 35 miles per hour

Movement of Equipment
¢ Water traffic areas as required to minimize dust emissions

* Designate equipment traffic patterns to minimize travel distance and vehicular dust
emissions

5
¢ Limit vehicle speed to minimize dust emissions (y} :

noe
3.6.3 Buming Uﬂ/

No burning will be performed on-site. In the event of an expected fire on-site, work will
stop immediately and the MCB Camp Lejeune fire department will be notified.

3.7 POST-EXCAVATION CLEANUP

All excavation equipment will be decontaminated in a lined pad prior to demobilizing from
the site. Decontamination will consist of scraping and pressure-washing to remove visible
soil and debris from tires and undercarriage of vehicles and heavy equipment.
Decontamination fluids will be containerized and samples procured and analysis prior to
disposal. The site will then be turned over to the MCB. '

D.O. 0100 3-4 OHM/18319



4.0 MOBILIZATION AND PREPARATORY WORK

Prior to mobilization, OHM will arrange a pre-construction meeting at MCB Camp Lejeune
with LANTDIV and other responsible parties. The purpose of this meeting will be to:

¢ Confirm roles and responsibilities of key personnel and flow of communication for
project execution

* Review the project schedule, sequence of tasks and key milestones

* Identify and discuss Base-specific issues relative to the upcoming mobilization and
construction activities

* Obtain the necessary security clearances for operations personnel

* Obtain photographs of the sites for pre-construction documentation of existing site
conditions

OHM will submit the qualifications and licenses of subcontractors performing hazardous
waste transportation and disposal. The qualifications of subcontractors including small
and disadvantaged businesses proposed to perform work at the site will also be submitted.
Additionally, other material/ product submittals jointly identified as necessary will be
submitted in accordance with the approved submittal register.

OHM will obtain samples of soil from each of the Areas of Concern (AOCs) for laboratory
analysis to determine wastestream characterizations. Soil sampling procedures are
described in the Sampling and Analysis Plan. Waste profiles will be prepared and
approved by both the generator and the disposal facility prior to initiation of mobilization
activities.

OHM will mobilize personnel and equipment as necessary from its Southern Region offices,
including Covington, Georgia; and Gallatin, Tennessee. Prior to beginning work on site, a
training meeting will be conducted to brief all site personnel on the Site-Specific Health and
Safety Plan, construction drawings, and other relevant site-specific plans. Site hazards and
conditions will be discussed and all personnel will acknowledge their understanding and
compliance with the plan by signing an approved acceptance form.

D.O. 0100 ' 4-1 ' OHM /18319



Project mobilization and site setup will consist of the following main activities:

Site Survey - A professional licensed surveyor will be subcontracted to provide the
limits of excavation for each AOC, and location of other features such as
construction roads and equipment laydown areas.

Temporary Facilities Installation - OHM will utilize its office trailer already
located at Lot 203 as an administrative area and command center. This area will
serve as the control check point for contractor/subcontractor personnel entering the
site. A gas chromatograph for field screening will be mobilized to the office trailer
and set up and tested.

Excavation Limits — The surveyed areas to be excavated will be delineated and
visibly marked for easy recognition using paint and/or wooden stakes. Visibly
marking the excavation areas allows for better determination of the work/safety
zones and clearly defines the work area for the equipment operator.

Clearing and Grubbing - Trees located within the excavation zones will be cut and
staged in a convenient location for pickup by the Forestry Service.

Erosion and Sedimentation Control - OHM will establish controls to prevent
erosion and sedimentation through the use of sediment fencing and diversion berms.
In this manner, OHM will mitigate the spread of contamination to other areas and
minimize run-on into the active work area. Silt fencing will be placed along the
down gradient sides of each excavations. Clean soil will be used to construct a
berm on the up gradient side of the excavation areas to prevent the intrusion of
surface water into the excavation prior to backfill. The Environmental Protection
Plan included with this RAWP provides details on environmental controls.

Install Construction Fences - OHM personnel will erect safety fencing around the
planned excavations. Fencing will be 3 feet high, bright orange, polyethylene, mesh
fence to prevent personnel from accidentally entering the open excavation.
Additional fencing will be placed around monitoring wells located in close proximity
to construction activities. '

Decontamination Areas - Personnel and equipment decontamination areas will be
provided within the Contamination Reduction Zones (CRZ) upon exiting the
contaminated working areas. The Site-Specific Health and Safety Plan addresses
these areas in detail.
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¢ Site Security - All persons entering the site will be required to sign in and out daily.
OHM reserves the right to deny access to any individual not showing proper
identification.

* Health and Safety Zones - The site will be segregated into work areas on the basis
of degree of hazard and PPE requirements. In general, the fenced area excluding the
open excavations will comprise the contamination reduction zone (CRZ). Personnel
working within the CRZ will be required to wear the appropriate PPE as outlined in
the Site-Specific Health and Safety Plan. Excavation areas within the CRZ will be
designated the exclusion zone and will be delineated by orange safety fencing.
OHM health and safety personnel will provide site air monitoring and will adjust
work zone boundaries as appropriate.

* Personnel Decontamination Facility - OHM will set up a personnel
decontamination area at the site. The location will be near construction areas
depending on the phase of remediation activities. It will be furnished with portable
wash basins. All decontamination and cleaning water generated from the
decontamination activities will be collected and stored prior to analysis and
subsequent disposal.
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5.0 FIELD ACTIVITIES

In situ surface soils contaminated with pesticide compounds in excess of the Remedial
Action Objectives (RAOs) as listed in Table 3, in the eight distinct AOCs as indicated on
Figure 2. The eight AOCs are identified according to the survey points assigned by Baker
and are as follows:

e AOC 1-12 s AOC 25-18
e AOC 13-16 s AOC 29-32
* AOC 17-20 e AOC 33-38
e AOC 21-24 e AOC 39-42

Baker obtained numerous samples from AOC 1-12 and therefore the area in front of the
trailer has been deemed fully delineated. The area underneath and east of the trailer as
well as the other seven AOCs have not been fully delineated. The delineation of these areas
will be performed by OHM under the task of pre-excavation field screening.

5.1 RELOCATION OF TRAILER

The existing trailer located in AOC 1-12 will be relocated to temporary location to be
determined by facility personnel. This move will be performed by a subcontractor
experienced in mobile home relocations. Wheels and tires for this effort will be provided by
the Base MWR. Upon completion of backfilling and seeding activities in AOC 1-12, the
trailer will be moved back to its original location and leveled and re-blocked.

5.2 PRE-EXCAVATION FIELD SCREENING

The dimensions of each of the eight AOCs, as identified by Baker, will be marked by a
surveyor. A 10 feet by 10 feet grid will then be overlain on each area as indicated on
Figures 3 through 10. A discrete grid sample will be collected at a depth of 6 inches at each
grid point. Samples will be analyzed for pesticide contamination using an on-site
laboratory. Results will be compared with the RAOs and plotted on the sampling gnd
This information will be used to determine the initial excavation limits. A more complete
discussion of this activity is provided in the Sampling and Analysis Plan.

The majority of AOC 1-12 has been determined sufficiently screened by Baker
Environmental. The area underneath and behind the existing trailer requires additional
screening as indicated on Figure 3.
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5.3 EXCAVATION

The approximate dimensions of contaminated soils within each AOC will be marked prior
to beginning excavation. The contaminated soils in each AOC will be removed to the pre-
determined dimensions as identified from the pre-excavation field screening effort. Care
will be exercised when excavating around existing monitoring wells to not disturb or
compromise their integrity. A tracked excavator equipped with a 1/2 cubic yard bucket
will carefully excavate soil. Excavation depths will be manually monitored with a tape
measure or equivalent measuring device to avoid any over excavation of soil. Excavated
soil will be directly loaded into transport vehicles, weighed, and transported to the selected
treatment/disposal facility. Off-site disposal is planned for the soils exceeding the RAO:s.
After excavation to the specific limits, a visual inspection will be performed on the
surrounding soil. If the visual inspections reveal evidence of contaminated soil, OHM will
consult with the NTR to discuss and/or recommend the extent of additional excavation.
Exposed excavation areas with no evidence of contaminated soil will undergo verification
sampling and analysis utilizing an on-site laboratory equipped with a gas chromatograph
(GC). Areas verified to have pesticides below the RAOs will be resampled and samples
routed to the designated off-site analytical laboratory for confirmatory analysis as
discussed in the Sampling and Analysis Plan (SAP).

5.4  WELL ABANDONMENT

Monitoring well MW-03 located in the northeast quadrant of AOC 33-38 will be plugged
and abandoned in conformance with regulatory requirements. The well bore will be grouted
shut and the surface casing cut off below grade. Certification of abandonment will be '
furnished by a North Carolina Professional Geologist.

5.5 BACKFILLING AND SITE RESTORATION

Once the contaminated materijals have been removed from the site and the verification
sampling has confirmed sufficient removal, OHM will begin site restoration activities.

5.5.1 Backfill

Backfilling operations will be implemented as soon as possible after off-site analytical
confirmation of clean results are received, in order to mitigate collection of stormwater
within open excavations. The excavated areas will be backfilled with suitable backfill
material from the borrow area at Camp Lejeune and regraded to the original contours.

Fill will be spread evenly above the approved subgrade in lifts not exceeding 12 inches and
compacted in horizontal layers as nearly even as possible.
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5.5.2 Gravel

Upon completion of backfill placement, areas which had previously been graveled will be
paved with gravel material meeting NCDOT Standard Specifications For Roads And
Structures, Section 905. Material size will be No. 4. Gravel thickness will match existing

thickness of adjacent areas. Gravel will be completed to 95 percent of maximum density by
ASTM D 698 Method D.

5.5.3 Topsoil

After placement of the fill layers in areas not to be graveled, OHM will place and grade
topsoil over the excavated area. Topsoil will be placed in such a manner that will control
erosion and allow quick germination of vegetation.

5.5.4 Seeding

Grass seed matching existing vegetation will be placed at the rate of 5 pounds per 1,000
square feet over topsoil areas. Fertilizer, Type I, Class 2, 10-10-10 analysis will be applied
at the rate of 25 pounds per 1,000 square feet. Mulch and water will be applied as required
to obtain an acceptable stand of grass.
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6.0 TRANSPORTATION AND DISPOSAL

6.1 INTRODUCTION

All trucks used for transporting material will be decontaminated prior to leaving the project
site to prevent the off-site spread of contaminants. When all contaminated soils have been
loaded for transportation, OHM will remove residual soils from the excavator by scraping
and brushing, prior to moving to the next AOC. Upon completion of excavation activities,
the excavator will be moved to the decontamination pad for final decontamination by
pressure washing.

Personnel involved with excavation will be attired in Level C Personal Protective
Equipment (PPE). Used PPE will be placed in the trucks with the soil for disposal.

All hazardous waste destined for off-site treatment/disposal will be transported by
licensed hazardous waste haulers. All trucks will pre-weigh at the base scales to establish
their tare weight prior to being loaded with contaminated soil. After loading and prior to
exiting the controlled area, a pressure washer will be used to decontaminate the truck’s tires
and trailer sides. The trailer will then be tarped and weighed at the base scales. Each load
will be properly manifested for the designated hazardous waste disposal facility.
LANTDIV, or designated MCB Camp Lejeune personnel, will be responsible for signing
manifests as the generator for each off-Base shipment.

6.2 WASTE DISPOSAL APPROVAL

OHM will assign a Transportation and Disposal (T&D) Coordinator to this project acting
as a single point-of-contact for all waste management activities. The individual assigned to
this project will be familiar with all the applicable portions of RCRA, CERCLA, and SARA
- regulations--especially 40 CFR 261 (Identification and Listing of Hazardous Wastes). In
addition, this individual will be familiar with the North Carolina regulations relating to
hazardous and solid waste handling, treatment, storage, disposal, and transportation.
This individual will review the analytical data reported by Baker Environmental and by
OHM and obtain pre-approval from the appropriate disposal facilities to allow direct load
out of excavated soils. The T&D Coordinator will also be responsible for preparing waste
profiles to the selected disposal facilities and coordinating disposal approvals.

Based on the materials identified that will require off-site disposal, the T&D Coordinator,
and the project manager and procurement personnel, have reviewed potential vendors to
prequalify transportation and disposal vendors based on:
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* Notice of Violation (NOV) status

* Ability to handle the wastes identified

* Cost effectiveness of the available transportation and disposal options
* Past experience

* SB and SDB contract goals

At this time OHM has identified the following qualified vendors to provide transportation
and disposal of wastes from this site:

Disposal Transportation

* Aptus Environmental * AR Paquette & Company (SB)
Coffeeville, KS Glenwood, Florida

¢ Browning-Ferris Industries e EPA Transportation Services (SDB, WBE)
Charlotte, North Carolina Rose City, TX

¢ Chemical Waste Management * Chemical Development Corp. (SB, WBE)
Port Authur, Texas Tierra Verde, Florida

« LWD ¢ Hilco Transport Inc. (SB, WBE)
Calvert City, Kentucky Wilmington, North Carolina

¢ Evotech Management Services, Inc. = * Robbie D. Wood
Belleville, Michigan Dolomite, Alabama

* Rollins Environmental Services ¢ Terra First
Baton Rouge, Louisiana Jacksonville, FL

All bids will be obtained based on a written solicitation and all bid responses will be in
writing. All bids will be made in conjunction with OHM's procurement department. A
condition of OHM's purchase order will be that the selected vendors must provide OHM
with addresses, the name of a single point of contact, EPA ID numbers, permit verification,
insurance verification, NOV status, and any other qualifying data necessary. OHM has
determined that the transportation portion of the T&D work is a task that could be
performed by a small business or small disadvantaged business. The pesticide-
contaminated soils have been tentatively scheduled for disposal by chemical oxidation at
Evotech located in Belleville, Michigan.

6.3 PREPARATION OF REQUIRED DOCUMENTATION

OHM will prepare (or oversee the preparation of) all paperwork associated with off-site
disposal for review and signature by LANTDIV and Camp Lejeune representatives. This
will include TSDF waste profiles, hazardous waste manifests, land disposal restriction
forms, labels and all other paperwork. The selected vendor(s) will be required to provide
all labels, manifests, LDR forms, and other shipping paperwork. A completed example of
these forms will be provided for OHM's review and approval at least one week in advance
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of the scheduled start of shipments. After these documents are reviewed by OHM, they
will be provided to the Navy's representative for review and signature. Final copies of all
labels, manifests, LDR forms and other shipping paperwork will be received by OHM's on-
site personnel at least 5 days in advance of the scheduled start of shipments.

Written verification that the proposed disposal sites are permitted to accept the
contaminated materials specified is required for the disposal vendors with their approvals..
A written verification that all vehicles and containers were decontaminated prior to leaving
the disposal site will be provided within three days of receipt of the waste materials. A
written verification that wastes were actually delivered to the disposal site will be provided
within seven days of receipt of waste materials. A certificate of destruction will be
provided within seven days of the date of actual waste disposal and for final payment of
all invoices.

6.4  WASTE PACKAGING

OHM plans to excavate and load all soils directly into end-dumps. This will be a
continuous operation and wastes will be transported directly to the disposal facility at that
time. No provision will exist for on-site stockpiles or on-site storage for roll-offs or dumps.

Non-hazardous materials will be accumulated on-site until sufficient quantities are
available for shipment of a full load (=80 drums or 20-30 cubic yards). OHM will conduct
weekly inspections of the waste storage areas. All temporary storage will be in compliance
with the applicable North Carolina regulations.

6.5 SHIPPING

The Site Supervisor will contact the selected vendor and schedule waste pick-ups in a
timely manner to coordinate with the project schedule. Prior to shipment of wastes, OHM's
on-site personnel, in conjunction with the T&D coordinator, will complete the attached
Waste Disposal Activities Checklist. This checklist is to be completed for each waste
shipment leaving the site. A copy of the completed form will be provided to the CO prior
to waste transportation and with the Final Report.

OHM will maintain chronological organized files of weight tickets, manifest copies, LDR
forms and other shipping paperwork for each shipment. OHM will also maintain a
database of all pertinent information regarding each off-site shipment. Copies of the
manifest file and database printouts will be provided to the LANTDIV and Camp Lejeune
representatives upon request and at the completion of the project.
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7.0 DEMOBILIZATION AND FINAL REPORT

All equipment, support trailers and personnel will be demobilized from the project site. A
Contractor Close-out Report will be completed and submitted for review and comment. A
final survey (to develop record drawings or “as builts” will be performed.

D.O. 0100 7-1 OHM /18319



—

8.0 SCHEDULE

The project schedule depicts the major tasks and durations to perform the remediation of
Site 80.
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1.0 INTRODUCTION

This Health and Safety Plan (HASP) has been developed for United States Navy,
LANTDIV, Delivery Order entitled, Remediation of Pesticide Contaminated Soil at the
MCB Camp Lejeune Operable Unit No. 1, Sites 21 and 78. The Delivery Order will be
executed per the requirements stated in the Final Statement of Work (SOW) for Service
Delivery Order per Contract No. N62470-93-D-3032, Delivery Order 0100, in cooperation
with the Navy. This Delivery Order will also be executed in accordance with the
Specifications prepared by Baker Environmental dated December 15, 1995.

This HASP documents the policies and procedures which protect workers and the public
from potential hazards posed by work at this site. OHM considers safety the highest prior-
ity during work at a site containing potentially hazardous materials and has established a
goal of zero accidents for all projects. All projects will be conducted in a manner which
minimizes the probability of injury, accident, or incident occurrence. This HASP is a key
element in the proper planning of project work which is necessary to assure the goal of zero
accidents. The HASP Certification (Appendix A) will be signed by all who actively
participate at this project.

Although this plan focuses on the specific work activities planned for this site, it must
remain flexible because of the nature of this work. Conditions may change and unforeseen
situations may arise that require deviations from the original plan. This flexibility allows
modification by the OHM supervisors and health and safety officials with approval from
the project CIH.

This plan has been prepared in accordance with OSHA’s “Hazardous Waste Operations
and Emergency Response” standard contained in 29 CFR 1910.120 and the U. S. Army
Corps of Engineers’s (USACE'’s) Safety and Health Requirements Manual (COE EM-385-1-
1, October 1992).

1.1 SITE DESCRIPTION

Camp Lejeune is a training base for the U.S. Marine Corps, located in Onslow County,
North Carolina. The base covers approximately 170 square miles and includes 14 miles of
coast line. MCB Camp Lejeune is bounded to the southeast by the Atlantic Ocean, to the
northeast by State Route 24, and to the west by U.S. Route 17. The town of Jacksonville,
North Carolina is located north of the Base. The remedial action area, OU No. 11, is one of
17 operable units within Camp Lejeune. An "operable unit" as defined by the National
Contingency Plan (NCP) is a discrete action that comprises an incremental step toward
comprehensively addressing site problems. OU No. 11 is located on the southern bank of
Northeast Creek (Figure 1).
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Site 80, located northwest of Brewster Boulevard within the Paradise Point Golf Course, is
referred to as the Paradise Point Golf Course Maintenance Area. The site consists of a 1-
acre area which is relatively flat, with a slight slope to the northeast. Site elevations vary
from 3 to approximately 26 feet above mean sea level (msl).

Figure 2 presents a site map. As shown, Site 80 contains a machine shop (Building 1916), a
maintenance building (Building 600), and a maintenance wash-down area consisting of a
concrete wash pad and sump. The wash pad is used to clean golf course maintenance
equipment and the sump is used to collect water and oil run-off generated from the
equipment cleaning. Water and oil collected by the sump travels into an oil/water
separation pit located southeast of the wash pad (Baker, 1994).

A drainage ditch is located east of the wash-down area. During a March 1994 site
reconnaissance, surface water run-off was observed flowing southeast across the site
toward the drainage ditch. As shown on Figure 2, groundwater flow direction in the
shallow aquifer is generally toward the northeast with a mounding effect near the wash-
down area.

The northeast portion of the site contains several large soil mounds that are overgrown with
small pines. There is an open area located south of the mounds where golf course
maintenance debris (i.e., tree limbs, lawn clippings, wooden timbers, and brush piles) is
deposited. Evidence of burning operations conducted within this open area was
documented during the March 1994 site reconnaissance. These soil mounds were generated
from the installation of golf course ponds along the fairways in the late 1980s. It has been
reported that wastes were disposed of on or around the mounds. However, the types of
waste that were disposed and the exact disposal locations are unknown. Employees of the

maintenance garage were instructed not to use the soil from this area for fill material (Baker,
1994).

In addition, old maintenance equipment has been deposited in the open and wooded areas
surrounding Building 600. Two drums identified during the March 1994 site reconnaissance
were removed from the site by activity personnel. These drums were located northeast of
Building 600 just across the machine shop road (Baker, 1994). However, the contents of the
drums are unknown.

Currently, a mobile trailer is stationed within the west/northwest portion of the site (i.e.,
the area located north of the machine shop road and east of the golf course road). Base
personnel reported that a leach field associated with the golf course’s sanitary sewer
system is also located within this area (see Figure 2). However, the exact location of the
leach field is not known. Based on an average groundwater elevation of 13 feet below
ground surface (bgs) in this area, the leach field is most likely located at a shallow depth.
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The Paradise Point Golf Course was constructed in the 1940s and Building 1916 was
constructed in 1946. Reportedly, Site 80 has been used as a maintenance area since the
initial construction of the golf course. Today, the maintenance area is still in operation.
Current golf course maintenance operations include the machine shop (a potential source of
waste oils), the equipment wash-down area (a potential source of contaminated
washwater), and the routine spraying of pesticides and herbicides.

1.2  PROPOSED REMEDIAL ACTIVITIES

OHM will implement the plan through performance of the following major tasks:
AV «0‘3/ WS
¢ Mobilization and Site Preparation which will includeﬂ;onstruction and installation
of an office facﬂit? personnel and equipment decontamination facilities; utilities
installation; access road construction and grading; establishment of erosion control
and installation of berms; installation of fencing; and delineation of work zones.
* Perform Site Survey and Pre-Excavation Screening to establish excavation limits.
¢ Contaminated Soil Excavation including pesticide-contaminated soils to be
excavated from eight AOCs and directly loaded for transport and the trucks
decontaminated prior to departure. Excavation depths are anticipated to be 1 foot.
Each proposed excavation area will be handled in this manner.
e Verification and Confirmation Sampling for on-site and off-site analytical
procedures.
* Heavy Equipment Decontamination will be performed at the heavy equipment
decontamination station using high pressure washing and manual scraping methods.
* Revegetation - Reseed area ‘
e  Backfill - Backfill excavated areas
* Clear and Grub - Cut trees and remove vegetation
¢ Place Fencing
¢ Abandon Wells
¢ Construct Temporary Roads
¢ Erosion and Sedimentation Control

o evetl 0>
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2.0 KEY PERSONNEL AND MANAGEMENT

The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH) and
Site Safety Officer (SSO) are responsible for formulating and enforcing health and safety
requirements, and implementing the HASP.

2.1  PROJECT MANAGER

The PM has the overall responsibility for the project and to assure that the goals of the
construction remedial action are attained in a manner consistent with the HASP
requirements. The PM will coordinate with the SS and the SSO to assure that the remedial
action goals are completed in a manner consistent with the HASP. The PM will identify
contacts and telephone numbers, with assistance from LANTDIV, of local health care
providers, the NOSC/NOSCDR, the LEPC and other agencies that may be asked to
provide emergency support during project activities. The PM will conduct a monthly health
and safety audit of the project using the Management Health and Safety Report Form.

2.2 SITE SUPERVISOR

The SS is responsible for field implementation of the HASP. The SS will coordinate with
the SSO to establish communications with local health care providers, the
NOSC/NOSCDR, the LEPC and other outside organizations and agencies that may be
asked to provide emergency support during project activities. The S5 will be the main
contact in any on-site emergency situation. The SS will conduct periodic inspection of the
work site to confirm compliance with all health and safety requirements. TheSSisalso
responsible for coordinating remedial actions for all deficiencies and for enforcing the OHM
“Cardinal Safety Rules” (included in Appendix E) and the site specific health and safety
procedures (included in Appendix B).

2.3 SITE SAFETY OFFICER

The SSO has responsibility for administering the HASP relative to site activities, and will be
in the field full-time while site activities are in progress. The SSO's primary operational
responsibilities include personal and environmental monitoring, coordination of job safety
analyses, personal protective equipment maintenance, and assignment of protection levels.
The SSO will direct all field activities involved with safety and is authorized to stop work
when an imminent health or safety risk exists. The SSO is responsible for assuring that all
on-site personnel understand all safety requirements.
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2.4  CERTIFIED INDUSTRIAL HYGIENIST

The CIH is responsible for the contents of the HASP and ensures that the HASP complies
with all federal, state and local health and safety requirements. If necessary, the CIH can
modify specific aspects of the HASP to adjust for on-site changes that affect safety. The
CIH will coordinate with the SSO on all modifications to the HASP and will be available
for consultation when required. The CIH will not necessarily be on site during OHM
activities; however, he may perform site safety audits to confirm field compliance with the
HASP.

2.5 EMPLOYEE SAFETY RESPONSIBILITY

Each employee is responsible for personal safety as well as the safety of others in the area.
The employee will use all equipment provided in a safe and responsible manner as directed
by the SS. All OHM personnel will follow the policies set forth in OHM's Health and
Safety Procedures Manual, with particular emphasis on the OHM "Cardinal Safety Rules."
which will be maintained on-site by the site safety officer. Specific health and safety
procedures applicable to this project are provided in Appendix D of this plan.

2.6 KEY SAFETY PERSONNEL

The following individuals share responsibility for health and safety at the site.

Project Manager James A. Dunn, Jr., P.E.
(404) 734-8072 (office)
Site Supervisor Randy E. Smith
(910) 451-2390
Site Safety Officer Steven K. Grant
(910) 451-2390
Program Manager for John P. Frang, P.E.
LANTDIV (609) 588-6477 (office)
SR Health and Safety J. Angelo Liberatore, CIH
Director/Project CIH (404) 453-7671 (office)
1-800-999-6710 PIN 997-6102 (pager)
Vice President, Health Fred Halvorsen, Ph.D., PE, CIH
and Safety 800-231-7031 (office)
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3.0 JOB HAZARD ANALYSIS

This section outlines the potential chemical and physical hazards which workers may be
exposed to during work on this project. Table 3.1 lists significant contaminants identified
at the site and their respective published occupational exposure limits. The OSHA
permissible exposure limits (PELs) and the ACGIH threshold limit values (TLVs) were
reviewed for these contaminants, evaluated, and the more stringent value of the two
selected as exposure guidelines. An MSDS list is included in Appendix C.

3.1 CHEMICAL HAZARDS

Chemical Hazards
Chemical Exposure Routes PEL/TLV Symptoms of Overexposure
Chlordane Inhalation; ingestion; 05 mg/m3 Tremors, dizziness, abdominal pain, vomiting,
(alpha, gamma) | dermal contact/ excitement, loss of muscle control; gastritis;
absorption convulsions; seizures, coma, and anorexia;
liver and kidney damage
DDT Inhalation, ingestion, 1.0 mg/m3 Tremor, dizziness, confusion; headache,
dermal contact fatigue; convulsions; liver and kidney damage
DDD Inhalation, ingestion, None established | Tremor, dizziness, confusion; headache,
dermal contact fatigue; vomiting, abdominal pain, seizures,
coma, convulsions; liver and kidney damage
Aldrin Inhalation, ingestion, PEL 0.25 mg/m3 Tremor, dizziness, confusion; headache,
dermal contact fatigue; vomiting, abdominal pain, seizures,
coma, convulsions; liver and kidney damage
Dieldrin Inhalation, ingestion, 0.25 mg/m3 Tremor, dizziness, confusion; headache,
dermal contact fatigue; vomiting, abdominal pain, seizures,
coma, convulsions; liver and kidney damage

Chlorinated pesticides (DDT, DDD), chlordane, aldrin and dieldrin have been identified in
soils at Site 80. Concentrations of these contaminants were generally in ppb. The
maximum soil concentration for specific contaminants were as follows:

e Aldrin - 49

¢ Dieldrin - 5,600
e 1,1 dichloro 2,2 bis(p chlorophenol) ethane, 4,4'-DDD - 260,000
* Dichlorodiphenyl trichloroethane, 4,4’-DDT - 40,000

¢ alpha-Chlordane - 670
¢ gamma-Chlordane - 646
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Considering the low concentration of contaminants in soil, the potential for personnel
exposure during site activities is correspondingly low. Personnel will initially wear Level C
protection during excavation/load-out operations and downgrade to Modified Level D
based on airborne particulate air monitoring results obtained in personnel breathing zone
using a direct reading aerosol monitor (i.e., Miniram).

Chlorinated Pesticides (DDT, DDD) were identified in soils. DDT has an OSHA
Permissible Exposure Limit (PEL) of 0.5 mg/m3. DDT is a poison by ingestion and is
known to cause cancer in humans. It can also be absorbed through skin. Symptoms of
overexposure include tremor, dizziness, confusion, headache, fatigue, and convulsions.
Liver and kidney damage may also occur as a result of overexposure.

Chlordane has also been identified in soils. Chlordane has an OSHA PEL of 0.5 mg/m3.
Chlordane is a suspected human carcinogen which is poisonous by ingestion, and by
inhalation. It is readily absorbed through the skin on dermal contact, and overexposure
may produce tremors, excitement, loss of muscle coordination (alexia), gastritis,
convulsions, and anorexia. Lung, liver and kidney damage may result from chronic
overexposure.

Personnel will be removed from the work site and placed under observation
immediately if the following symptoms occur:

* Dizziness or stupor

* Nausea, headaches, or cramps

» Irritation of the eyes, nose, or throat
* Euphoria

* Chest pains and coughing

* Rashes or burns

* Vomiting

3.2 PHYSICAL HAZARDS

To minimize physical hazards, OHM has developed standard safety protocols which will
be followed at all times. Failure to follow safety protocols will result in expulsion of an
employee from the site and appropriate disciplinary actions.

The SS and SSO will observe the general work practices of each crew member and
equipment operator, and enforce safe procedures to minimize physical hazards. Hard hats,
safety glasses, and steel-toe safety boots are required in all areas of the site. Site-specific
hazards and all necessary precautions will be discussed at the daily safety meetings. The
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Health and Safety Procedures Manual for LANTDIV will be maintained at the project site
as a reference document.

3.3 ENVIRONMENTAL HAZARDS

Environmental factors such as weather, wild animals, insects, and irritant plants pose a
hazard when performing outdoor work. The SSO and SS will take all necessary measures
to alleviate these hazards should they arise.

3.3.1 Heat Stress
The combination of warm ambient temperature and protective clothing result in the
potential for heat stress. Heat stress disorders include:

¢ Heat rash

* Heat cramps

¢ Heat exhaustion
¢ Heat stroke

Heat stress prevention is outlined in procedure No. 22 of the OHM Corp. Health and
Safety Procedures manual. This information will be reviewed during safety meetings.
Workers will be encouraged to increase consumption of water and electrolyte-containing
beverages (eg, Gatorade).

The following is a summary of the signs and symptoms of heat stress disorders.

* Heat rash - characteristic rash which may develop on the skin in areas which may
be chapped by clothing. Frequent clothing changes help to prevent chapping from
contact with wet clothes.

¢ Heat cramps - caused by heavy sweating and inadequate electrolyte replacement.
Provide frequent breaks with fluid replacement. Cramps are usually relieved when
victim is moved to a cool resting place and provided fluids every 15 minutes for
approximately 1 hour. Symptoms include:
- Muscle spasms
- Pain in the hands, feet, abdomen

¢ Heat exhaustion - caused by increased stress of various body organs including
inadequate blood circulation due to cardiovascular insufficiency or dehydration.
Immediately remove the victim from the hot environment and provide rest while
lying the victim down with feet elevated, and care for shock. Attempt to cool the
victim by fanning or applying wet towels. Provide fluid replacement every 15
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minutes and refer for medical evaluation if not improved within 30 minutes.
Symptoms include:

Pale, cool, moist skin
Heavy sweating
Dizziness

Nausea

Fainting

* Heat stroke - temperature regulation fails and the body core temperature rises to
critical levels. Immediate action must be taken to cool the body. Remove clothing
and apply water while treating for shock during transport or while awaiting
competent medical care. Competent medical care must be obtained immediately
since this is a life threatening disorder. Symptoms include:

Hot, dry skin, usually red, mottled or cyanotic
104" temperature or higher

Confusion, dizziness

Loss of consciousness

Convulsions

Strong, rapid pulse

It is recommended that workers break at least every two hours for 10 to 15 minute rest
periods when temperatures rise above 72.5 degrees F and protective clothing is worn.
Ambient temperatures will be determined from a Hg/ glass thermometer shielded from
radiant heat. In addition, workers are encouraged to take rests whenever they feel any
adverse effects that may be heat-related. The frequency of breaks may need to be increased
upon worker recommendation to the SSO and SS. Heat stress can be prevented by assuring
an adequate work/rest schedule; guidelines are printed below.

AMBIENT LEVEL C PPE/

TEMPERATURE LEVEL D PPE MODIFIED LEVEL D

90° F or above After 45 minutes of work After 15 minutes of work

87.5 F-90 F After 60 minutes of work After 30 minutes of work

82.5-87.5 F After 90 minutes of work After 60 minutes of work

77.5-82.5 F After 120 minutes of work After 90 minutes of work
72.5-775 F After 150 minutes of work After 120 minutes of work
D.O. 0100 3-4 OHM /18319




)

The work/rest schedule can be calculated based on heat stress monitoring results.
Monitoring consists of taking the radial pulse of a worker for 30 seconds immediately after
exiting the work area. If the heart rate exceeds 110 beats per minute at the beginning of the
rest period, shorten the next work cycle by 1/3 and keep the rest period the same. If the
heart rate still exceeds 110 beats per minute at the next rest period, decrease the work
period by 1/3. The initial rest period should be at least 10 minutes.

Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70
degrees Fahrenheit when wearing Level C PPE, or 80 degrees Fahrenheit for site activities
performed in Level D. Monitoring will include pulse rate,weight loss, oral temperature and
signs and symptoms of heat stress. The employees radial pulse will be monitored for 30
seconds to determine heart rate. When monitored, oral temperatures (OT) will be obtained
utilizing a clinical thermometer or equivalent. If the employees” OT exceeds 99.6°F, the
work period will be reduced by 1/3. If after this work period, the oral temperature still
exceeds 99.6 °F, the work period will again be shortened by 1/3. If the employee’s OT
exceeds 100.6 F, the employee will not be permitted to wear PPE. See Procedure 22
LANTDIV Health and Safety Procedures Manual.

3.3.2 Exposure to Cold

With outdoor work in the winter months, the potential exists for hypothermia and frostbite.
Protective clothing greatly reduces the possibility of hypothermia in workers. However,
personnel will be instructed to wear warm clothing and to stop work to obtain more
clothing if they become too cold. Employees will also be advised to change into dry clothes
if their clothing becomes wet from perspiration or from exposure to precipitation. Since
wind chill temperature takes into account the potential for loss of body heat through
convection, the wind-chill adjusted temperature will be used to evaluate for potential cold
stress occurrence.

In cold weather, the potential for frostbite exists, especially in body extremities. Personnel
will be instructed to pay particular attention to hands, feet, and any exposed skin when
dressing. Personnel will be advised to obtain more clothing if they begin to experience loss
of sensation due to cold exposure.

Employees will be encouraged to use the heated shelters on site at regular intervals
depending upon the severity of ambient temperatures. When temperatures are less than
20°F (actual or wind chill) workers should break regularly to the heated shelter to warm up
(every 45 minutes at a minimum). Since cold weather does cause significant water loss as a
result of the dryness of the air, fluid intake will be encouraged to prevent dehydration
which directly affects blood volumes and flow to the extremities. Warm, sweet, caffeine-
free, nonalcoholic drinks and soup offer the best fluid replacement and provide calorie
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energy. Symptoms of cold stress, including heavy shivering, excessive fatigue, drowsiness,
irritability, or euphoria necessitate immediate return to the shelter.

3.3.3 Biological Hazards
» Ticks
Heavily vegetated areas of a site may have ticks. It is highly recommended that all
personnel walking through such areas wear a tyvek coverall and latex boot covers
taped at all joints. The ticks will stand out against the light colors. A tick or insect
repellent containing DEET is recommended.

Ticks can transmit several diseases, including Rocky Mountain spotted fever, a
disease that occurs in the eastern portion of the United States as well as the western
portion, and Lyme disease. Ticks adhere tenaciously to the skin or scalp. There is
some evidence that the longer an infected tick remains attached, the greater is the
chance that it will transmit disease.

First Aid

a. Cover the tick with heavy oil (mineral, salad, or machine) to close its breathing
pores. The tick may disengage at once; if not, allow oil to remain in place for a
half hour. Carefully (slowly and gently) remove the tick with tweezers, taking
care that all parts are removed.

b. With soap and water, thoroughly, but gently, scrub the area from which the tick
has been removed, because disease germs may be present on the skin; also wipe
the bite area with an antiseptic. Although use of tweezers for the removal of the
tick and application of heat to the tick's body often have been attempted, these
methods may leave tick parts in the wound or may injure the skin.

c. If you have been bitten, place the tick in a jar labeled with the date, location of
the bite, and the location acquired. If any symptom appears, such as an
expanding red rash, contact a physician immediately.

® Lyme Disease
Lyme disease may cause a number of medical conditions, including arthritis, that
can be treated if you recognize the symptoms early and see your doctor. Early signs
may include a flu-like illness, an expanding skin rash and joint pain. If left
untreated, Lyme disease can cause serious nerve and heart problems as well as a
disabling type of arthritis.

You are more likely to spot early signs of Lyme disease rather than see the tick or its
bite. This is because the tick is so small (about the size of the head of a common pin
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or a period on this page and a little larger after they fill with blood), you may miss it
or signs of a bite. However, it is also easy to miss the early symptoms of Lyme
disease.

In its early stage, Lyme disease may be a mild illness with symptoms like the flu. It
can include a stiff neck, chills, fever, sore throat, headache, fatigue, and joint pain.
But this flu-like illness is usually out of season, commonly happening between May
and October when ticks bite.

Most people develop a large, expanding skin rash around the area of the bite. Some
people may get more than one rash. The rash may feel hot to the touch and may be
painful. Rashes vary in size, shape, and color, but often look like a red ring with a
clear center. The outer edges expand in size. Its easy to miss the rash and the
connection between the rash and the tick bite. The rash develops from three days to
as long as a month after the tick bite. Almost one third of those with Lyme disease
never get the rash.

3.3.4 Project Hazard Communication

The purpose of hazard communication (Employee Right-to-Know) is to ensure that the
hazards of all chemicals located at this field project site are transmitted (communicated)
according to 29 CFR 1926.59 to all OHM personnel and OHM subcontractors. OHM’s
Corporate Hazard Communication Program is included in Appendix B for reference.
Hazard communication will include the following:

¢ Container Labeling
OHM personnel will ensure that all drums and containers are labeled according to
contents. These drums and containers will include those from manufacturers and
those produced on site by operations. All incoming and outgoing labels shall be
checked for identity, hazard warning, and name and address of responsible party.

¢ Material Safety Data Sheets (MSDSs)
There will be an MSDS located on site for each hazardous chemical known to be
used on site. All MSDSs will be located in Appendix C of the SHSP. The site
safety plan can be found in the project office trailer.

¢ Employee Information and Training
Training employees on chemical hazards is accomplished through on ongoing
corporate training program. Additionally, chemical hazards are communicated to
employees through daily safety meetings held at OHM field projects and by an
initial site orientation program.
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At a minimum, OHM and related subcontractor employees will be instructed on the
following:

* Chemicals and their hazards in the work area

* How to prevent exposure to these hazardous chemicals

¢ What the company has done to prevent workers' exposure to these chemicals

* Procedures to follow if they are exposed to these chemicals.

* How to read and interpret labels and MSDSs for hazardous substances found on
OHM sites

* Emergency spill procedures

¢ Proper storage and labeling

Before any new hazardous chemical is introduced on site, each OHM and related
subcontractor employee will be given information in the same manner as during the safety
class. The site supervisor will be responsible for seeing that the MSDS on the new chemical
is available for review by on site personnel. The information pertinent to the chemical
hazards will be communicated to project personnel.

Morning safety meetings will be held and the hazardous materials used on site will be
discussed. Attendance is mandatory for all on site employees.

Refer to Appendix C of the site safety plan to find a list of hazardous chemicals
anticipated to be brought to the site and the corresponding MSDSs for these chemicals.

3.3.5 Noise

Hearing protection is required for workers operating or working near heavy equipment,
where the noise level is greater than 85 dbA (Time Weighted Average) as well as personnel
working around heavy equipment. The SSO will determine the need and appropriate testing
procedures, (i.e., sound level meter and/or dosimeter) for noise measurement.

3.4 TASK-SPECIFIC RISK ASSESSMENT/ACTIVITY HAZARD ANALYSIS

Prior to beginning each major phase of work, an activity hazard analysis (form included in
Appendix E) will be performed. The analysis will define the activity being performed,
identify the sequence of work, the specific hazards anticipated and the control measures to
be implemented to eliminate or reduce each hazard to an acceptable level.

Work will not proceed on that project phase until the activity hazard analysis has been
accepted by the designated on-site authority, as well as being discussed with all site
personnel that will perform the activity. The following Task-Specific Risk

Assessment/ Activity Hazard Analysis identifies the major project phases and anticipated
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hazards to be encountered and control measures that will be instituted during the

execution of the scope of work, previously approved by LANTDIV for this project.

Task No. 1: Mobilization and site preparation

Potential Hazards

Hazard Control Measures

Struck by, Against *  Use reflective warning vests when exposed to vehicular traffic
Heavy Equipment, ¢ Isolate equipment swing areas
Flying Debris, s Make eye contact with operators before approaching equipment
Protruding Objects ¢ Restrict entry to the work area to authorized personnel
e Wear hard hats, safety glasses with side shields, or splash/ face shields and
goggles, and steel-toe safety boots at all times
¢ Understand and review posted hand signals
Handling heavy objects | « Observe proper lifting techniques

*  Obey sensible lifting limits (60 pounds maximum per person manuat lifting)

» Use mechanical lifting equipment (hand carts, trucks) to move large awkward
loads

» Do not exceed equipment/crane load specifications when hoisting loads

» Do not suspend loads over ground personnel

Electrical shock

e De-energize or shut off utility lines at their source before work begins

» Usedouble insulated or properly grounded electric power-operated tools

* Provide an equipment-grounding conductor program or employ ground-fault
circuit interrupters

» Use qualified electricians to hook up electrical circuits

b * Inspect all extension cords daily for structural integrity, ground continuity, and

damaged insulation

+ Cover or elevate electric wire or flexible cord passing through work areas to
protect from damage

¢ Keep all plugs, cords, and receptacles out of water

o Use approved water-proof, weather-proof type if exposure is likely

¢ Inspect all electrical power circuits prior to commencing work

¢ Follow Lockout/Tagout procedures in accordance with OHM Health and
Safety Procedures Manual

Slips, trips, falls ¢ Clear walkways of equipment, construction debris and other materials

» Mark, identify or barricade other obstructions

s Usebody hamess and lifeline when working 6 feet or more above the ground

*  Use approved ladders in accordance with OHM Health and Safety Procedures
Manual
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Task No. 2: Access clearance; utility verification and site survey operations

Potential Hazards

Hazard Control Measures

Sharp Objects *  Wear cut resistant work gloves when the possibility of lacerations or other
injury may be caused by sharp edges or objects
¢ Maintain all hand and power tools in a safe condition
¢ Keep guards in place during use
Handling Heavy ¢ Observe proper lifting techniques
Obiects *  Obey sensible lifting limits (60 pounds maximum per person manual lifting)

Use mechanical lifting equipment (hand carts, trucks) to move large awkward
loads

Electrical Shock

De-energize or shut off utility lines at their source before work begins

Use double insulated or properly grounded electric power-operated tools
Provide an equipment-grounding conductor program or employ ground-fault
circuit interrupters

Use qualified electricians to hook up electrical circuits

Inspect all extension cords daily for structural integrity, ground continuity, and
damaged insulation

Cover or elevate electric wire or flexible cord passing through work areas to
protect from damage

Keep all plugs, cords, and receptacles out of water

Use approved water-proof, weather-proof type if exposure is likely

Inspect all electrical power circuits prior to commencing work

Follow Lockout/Tagout procedures in accordance with OHM Health and
Safety Procedures Manual

Slips, Trips, Falls

Clear walkways of equipment, construction debris and other materials

Mark, identify or barricade other obstructions

Use body harness and lifeline when working 6 feet or more above the ground
Use approved ladders in accordance with OHM Health and Safety Procedures
Manual

Inhalation and Contact
with Hazardous

Provide workers proper skin, eye and respiratory protection based on exposure
hazards present

Substances s Review hazardous properties of potential site contaminants with workers
before operations begin
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Task No. 3: Multi-media sampling operations

Potential Hazards Hazard Control Measures

Struck by, Against » Usereflective warning vests when exposed to vehicular traffic
Heavy Equipment, * [solate equipment swing areas

Flying Debris, * Make eye contact with operators before approaching equipment
Protruding Objects ¢ Restrict entry to the work area to authorized personnel

»  Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times
* Understand and review posted hand signals

Slips, Trips, Falls ¢ Clear walkways of equipment, construction debris and other materials
» Mark, identify or barricade other obstructions

Inhalation and Contact | » Provide workers proper skin, eye and respiratory protection based on the

with Hazardous exposure hazards present

Substances » Review hazardous properties of site contaminants with workers before
operations begin

»  Wear splash protection when sampling liquids, sludges

Contact Dermatitis »  Waear PPE to avoid skin contact with contaminated surfaces or other skin
irritants when sampling water treatment influent, effluent, or treatment
chemicals
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Task No. 4: Soil excavation/direct loadout

Potential Hazards

Hazard Control Measures

Struck by, Against
Heavy Equipment,
Flying Debris,

Protruding Objects

»  Use reflective warning vests when exposed to vehicular traffic

» Isolate equipment swing areas

¢ Make eye contract with operators before approaching equipment

¢ Barricade or enclose the work area

¢ Restrict entry to the work area to authorized personnel

¢ Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times

* Do not suspend loads over ground personnel

Slips, Trips, Falls

* Clear walkways of equipment, construction debris and other materials
s Mark, identify or barricade other obstructions
s Barricade excavation perimeter

Fire/Explosion

¢ Eliminate sources of ignition from the work area

¢ Prohibit smoking in fuel dispensing area

+ Provide ABC (or equivalent) fire extinguishers in all work areas, flammable
storage areas, generator and compressor facilities

¢ Store flammable liquids in well ventilated areas

¢ Post “NO SMOKING” signs in fuel dispensing areas and storage

¢  Store combustible materials away from flammables

Excavation/Cave-in

* Barricade or enclose the work areas

¢ Slope/shore excavations 5 feet deep or greater 1-1/2:1 (horizontal to vertical)
where personnel must enter excavations

e Excavation must be supervised by OHM competent person

¢ Restrict entry to authorized personnel only during work activities

e  Wear hard hats, safety glasses with side shields, and steel-toe safety boots

Insect/Snake Bites

+ Review injury potential and types of snakes with workers

» Avoid insect nests areas, likely habitats of snakes outside work areas
* Usethe Buddy System where such injury potential exists

¢ Use insect repellant, wear PPE to protect against sting/bit injuries

Underground » Identify all underground utilities around the excavation site before work
/Overhead Utilities commences
¢ Cease work immedjiately if unknown utility markers are uncovered
¢ Maintain trash a minimum 15-foot buffer between the trackhoe stick and
overhead electrical lines or de-energize overhead lines
Inhalation and Contact | « Provide workers proper skin, eye and respiratory protection based on the
with Hazardous exposure hazards present
Substances * Review hazardous properties of site contaminants with workers before
operations begin
*  Wear splash protection when sampling liquids, sludges
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Task No. 5: Erosion and sedimentation control

Potential Hazards

Hazard Control Measures

Struck by, Against
Heavy Equipment,
Flying Debris,

Protruding Objects

* Usereflective warning vests when exposed to vehicular traffic

* Isolate equipment swing areas

* Make eye contract with operators before approaching equipment

» Barricade or enclose the work area

¢ Restrict entry to the work area to authorized personnel

*  Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times

* Do not suspend loads over ground personnel

Slips, Trips, Falls

s  Clear walkways of equipment, construction debris and other materials
* Mark, identify or barricade other obstructions
+ Barricade excavation perimeter

Fire/Explosion

+ Eliminate sources of ignition from the work area

¢ Prohibit smoking in fuel dispensing area

¢ Provide ABC (or equivalent) fire extinguishers in all work areas, flammable
storage areas, generator and compressor facilities

» Store flammable liquids in well ventilated areas

¢ Post “NO SMOKING” signs in fuel dispensing areas and storage

¢ Store combustible materials away from flammables

Excavation/Cave-in

+ Barricade or enclose the work areas

¢ Slope/shore excavations 5 feet deep or greater 1-1/2:1 (horizontal to vertical)
where personnel must enter excavations

¢  Excavation must be supervised by OHM competent person

e Restrict entry to authorized personnel only during work activities

e Wear hard hats, safety glasses with side shields, and steel-toce safety boots

Insect/Snake Bites

¢ Review injury potential and types of snakes with workers

e Avoid insect nests areas, likely habitats of snakes outside work areas
¢ Usethe Buddy System where such injury potential exists ,

¢ Use insect repellant, wear PPE to protect against sting/bit injuries

Underground
/Overhead Utilities

¢ Identify all underground utilities around the excavation site before work
COMUTIENCES

¢ Cease work immediately if unknown utility markers are uncovered

¢ Maintain trash a minimum 15-foot buffer between the trackhoe stick and
overhead electrical lines or de-energize overhead lines

Inhalation and Contact
with Hazardous

¢ Provide workers proper skin, eye and respiratory protection based on the
exposure hazards present

Substances ¢ Review hazardous properties of site contaminants with workers before
operations begin
¢ Wear splash protection when sampling liquids, sludges
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Task No. 6: Construct temporary roads

Potential Hazards

Hazard Control Measures

Struck by, Against
Heavy Equipment,
Flying Debris,

Protruding Objects

¢ Use reflective warning vests when exposed to vehicular traffic

¢ Isolate equipment swing areas

* Make eye contract with operators before approaching equipment

* Barricade or enclose the work area

*  Restrict entry to the work area to authorized personnel

*  Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times

* Do not suspend loads over ground personnel

Slips, Trips, Falls

¢ (Clear walkways of equipment, construction debris and other materials
* Mark, identify or barricade other obstructions
* Barricade excavation perimeter

Fire/Explosion

¢ Eliminate sources of ignition from the work area

»  Prohibit smoking in fuel dispensing area

¢ Provide ABC (or equivalent) fire extinguishers in all work areas, flammable
storage areas, generator and compressor facilities

» Store flammable liquids in well ventilated areas

»  Post “NO SMOKING” signs in fuel dispensing areas and storage

¢  Store combustible materials away from flammables

Insect/Snake Bites

s Review injury potential and types of snakes with workers

¢ Avoid insect nests areas, likely habitats of snakes outside work areas
¢ Use the Buddy System where such injury potential exists

¢ Useinsect repellant, wear PPE to protect against sting/bit injuries

Underground
/Overhead Utilities

¢ Identify all underground utilities around the excavation site before work
commences

¢ Cease work immediately if unknown utility markers are uncovered

¢ Maintain trash a minimum 15-foot buffer between the trackhoe stick and
overhead electrical lines or de-energize overhead lines

Inhalation and Contact
with Hazardous

* Provide workers proper skin, eye and respiratory protection based on the
exposure hazards present

Substances * Review hazardous properties of site contaminants with workers before
operations begin
*  Wear splash protection when sampling liquids, sludges
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Task No. 7: Backfill

Potential Hazards

Hazard Control Measures

Struck by, Against
Heavy Equipment,
Flying Debris,

Protruding Objects

¢ Use reflective warning vests when exposed to vehicular traffic

* Isolate equipment swing areas

¢ Make eye contract with operators before approaching equipment

» Barricade or enclose the work area

¢ Restrict entry to the work area to authorized personnel

e Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times

* Do not suspend loads over ground personnel

Slips, Trips, Falls

¢ Clear walkways of equipment, construction debris and other materials
¢ Mark, identify or barricade other obstructions
¢ Barricade excavation perimeter

Fire/Explosion

¢ Eliminate sources of ignition from the work area

»  Prohibit smoking in fuel dispensing area

¢ Provide ABC (or equivalent) fire extinguishers in all work areas, flammable
storage areas, generator and compressor facilities

¢ Store flammable liquids in well ventilated areas

¢ Post “NO SMOKING” signs in fuel dispensing areas and storage

»  Store combustible materials away from flammables

Excavation/Cave-in

* Barricade or enclose the work areas

* Slope/shore excavations 5 feet deep or greater 1-1/2:1 (horizontal to vertical)
where personnel must enter excavations

¢ Excavation must be supervised by OHM competent person

*  Restrict entry to authorized personnel only during work activities

»  Wear hard hats, safety glasses with side shields, and steel-toe safety boots

Insect/Snake Bites

¢ Review injury potential and types of snakes with workers

» Avoid insect nests areas, likely habitats of snakes outside work areas
¢  Use the Buddy System where such injury potential exists

o  Use insect repellant, wear PPE to protect against sting/bit injuries

Underground s Identify all underground utilities around the excavation site before work
/Overhead Ultilities oommences
o Cease work immediately if unknown utility markers are uncovered
s Maintain trash a minimum 15-foot buffer between the trackhoe stick and
overhead electrical lines or de-energize overhead lines
Inhalation and Contact | » Provide workers proper skin, eye and respiratory protection based on the
with Hazardous exposure hazards present
Substances ¢ Review hazardous properties of site contaminants with workers before
operations begin
»  Wear splash protection when sampling liquids, sludges
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Task No. 8: Place fencing

Potential Hazards Hazard Control Measures

Sharp Objects s Wear cut resistant work gloves when the possibility of lacerations or other
injury may be caused by sharp edges or objects

¢ Maintain all hand and power tools in a safe condition

*  Keep guards in place during use

Handling Heavy *  Observe proper lifting techniques
Obijects *  QObey sensible lifting limits (60 pounds maximum per person manual lifting)
» Use mechanical lifting equipment (hand carts, trucks) to move large awkward
loads
Slips, Trips, Falls s Clear walkways of equipment, construction debris and other materials

e Mark, identify or barricade other obstructions

s Usebody harness and lifeline when working 6 feet or more above the ground

¢ Use approved ladders in accordance with OHM Health and Safety Procedures
Manual
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Task No. 9: Clearand grub

Potential Hazards

Hazard Control Measures

Sharp Objects

Wear cut resistant work gloves when the possibility of lacerations or other
injury may be caused by sharp edges or objects

Wear chainsaw chaps and face shield

Follow chainsaw manufacturer operating and safety procedures

High noise levels

Use hearing protection when using high pressure washer

Handling Heavy
Objects

Observe proper lifting techniques

Obey sensible lifting limits (60 pounds maximum per person manual lifting)
Use mechanical lifting equipment (hand carts, trucks) to move large awkward
loads

Do not exceed equipment load specifications

Do not suspend loads over ground personnel

Slips, Trips, Falls

Clear walkways of equipment, construction debris and other materials
Mark, identify or barricade other obstructions

Inhalation and Contact
with Hazardous

Provide workers proper skin, eye and respiratory protection based on the
exposure hazards present

Substances * Review hazardous properties of site contaminants with workers before
operations begin
Burns ¢ Use proper gloves, face shield /safety goggles, sin and toe guards to protect
workers from skin burns and injury when operating hot chainsaws
Falling objects ¢ Plan where the tree will fall
* Have two escape routes
Fire/explosion »  Keep fuels in safety can
¢ Do not refuel hot equipment
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Task No. 10: Abandon well

Potential Hazards

Hazard Control Measures

Struck by, Against
Heavy Equipment,
Flying Debris,

Protruding Objects

»  Usereflective warning vests when exposed to vehicular traffic

* Isolate equipment swing areas

¢ Make eye contract with operators before approaching equipment

* Barricade or enclose the work area

s  Restrict entry to the work area to authorized personnel

¢  Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times

» Do not suspend loads over ground personnel

Slips, Trips, Falls

¢  Clear walkways of equipment, construction debris and other materials
* Mark, identify or barricade other obstructions
* Barricade excavation perimeter

Fire/Explosion

¢  Eliminate sources of ignition from the work area

»  Prohibit smoking in fuel dispensing area

* Provide ABC (or equivalent) fire extinguishers in all work areas, flammable
storage areas, generator and compressor facilities

¢ Store flammable liquids in well ventilated areas

o Post “NO SMOKING” signs in fuel dispensing areas and storage

»  Store combustible materials away from flammables

Insect/Snake Bites

* Review injury potential and types of snakes with workers

s Avoid insect nests areas, likely habitats of snakes outside work areas
¢ Use the Buddy System where such injury potential exists

¢ Use insect repellant, wear PPE to protect against sting/bit injuries

Underground
/Overhead Utilities

» Identify all underground utilities around the excavation site before work
commences

s Cease work immediately if unknown utility markers are uncovered

e Maintain trash a minimum 15-foot buffer between the trackhoe stick and
overhead electrical lines or de-energize overhead lines

Inhalation and Contact
with Hazardous

* Provide workers proper skin, eye and respiratory protection based on the
exposure hazards present

Substances » Review hazardous properties of site contaminants with workers before
operations begin
¢ Wear splash protection when sampling liquids, sludges
*  Follow M5DS for cement/grout
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Task No. 11: Revegetation
Potential Hazards Hazard Control Measures
Struck by, Against ¢ Usereflective warning vests when exposed to vehicular traffic
Heavy Equipment, » Isolate equipment swing areas
Flying Debris, ¢ Make eye contact with operators before approaching equipment
Protruding Objects ¢ Restrict entry to the work area to authorized personnel
¢ Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times
e Understand and review posted hand signals
Handling heavy objects | « Observe proper lifting techniques
¢ Obey sensible lifting limits (60 pounds maximum per person manual lifting)
¢ Use mechanical lifting equipment (hand carts, trucks) to move large awkward
loads ’
* Do not exceed equipment/ crane load specifications when hoisting loads
e Do not suspend loads over ground personnel
Slips, trips, falls »  Clear walkways of equipment, construction debris and other materials
¢ Mark, identify or barricade other obstructions
e Usebody harness and lifeline when working 6 feet or more above the ground
» Useapproved ladders in accordance with OHM Health and Safety Procedures
Manual
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Task No. 12: Equipment decontamination

Potential Hazards

Hazard Control Measures

Sharp Objects

Wear cut resistant work gloves when the possibility of lacerations or other
injury may be caused by sharp edges or objects

High noise levels

Use hearing protection when using high pressure washer

Handling Heavy
Objects

Observe proper lifting techniques

Obey sensible lifting limits (60 pounds maximum per person manual lifting)
Use mechanical lifting equipment (hand carts, trucks) to move large awkward
loads

Do not exceed equipment load specifications

Do not suspend loads over ground personnel

Slips, Trips, Falls

Clear walkways of equipment, construction debris and other materials
Mark, identify or barricade other obstructions

Inhalation and Contact
with Hazardous
Substances

Provide workers proper skin, eye and respiratory protection based on the
exposure hazards present

Review hazardous properties of site contaminants with workers before
operations begin

Wear splash shield and saran coveralls when soaking, handling wet materials,
pressure washing

Collect and contain spent wash water for proper disposal

Burns

Use proper gloves, face shield/safety goggles, sin and toe guards to protect
workers from skin burns and injury when operating hot water/steam laser
(high pressure washers)
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Task No. 13: Demobilization

Potential Hazards

Hazard Control Measures

Struck by, Against » Usereflective warning vests when exposed to vehicular traffic
Heavy Equipment, + Isolate equipment swing areas
Flying Debris, » Make eye contact with operators before approaching equipment
Protruding Objects *  Restrict entry to the work area to authorized personnel
s  Wear hard hats, safety glasses with side shields, or splash/face shields and
goggles, and steel-toe safety boots at all times
Handling heavy objects | » Observe proper lifting techniques

+  Obey sensible lifting limits (60 pounds maximum per person manual lifting)

» Use mechanical lifting equipment (hand carts, trucks) to move large awkward
loads

* Do not exceed equipment/crane load specifications when hoisting loads

» Do not suspend loads over ground personnel

Electrical shock

» De-energize or shut off utility lines at their source before work begins

» Use double insulated or properly grounded electric power-operated tools

» Providean equipment-grounding conductor program or employ ground-fault
circuit interrupters

* Use qualified electricians to hook up electrical circuits

» Inspect all extension cords daily for structural integrity, ground continuity, and
damaged insulation

« Cover or elevate electric wire or flexible cord passing through work areas to
protect from damage

» Keep all plugs, cords, and receptacles out of water

» Us= approved water-proof, weather-proof type if exposure is likely

» Inspect all electrical power circuits prior to commencing work

* Follow Lockout/Tagout procedures in accordance with OHM Health and
Safety Procedures Manual

Slips, trips, falls

¢ Clear walkways of equipment, construction debris and other materials

* Mark, identify or barricade other obstructions

*  Usebody harness and lifeline when working 6 feet or more above the ground

e Useapproved ladders in accordance with OHM Heailth and Safety Procedures
Manual
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4.0 WORK AND SUPPORT AREAS

To prevent migration of contamination caused through tracking by personnel or equipment,
work areas and personal protective equipment will be clearly specified prior to beginning
operations. OHM has designated work areas or zones as suggested by the NIOSH/
OSHA /USCG/EPA'S document titled, "Occupational Safety and Health Guidance Manual
for Hazardous Waste Site Activities." Each work area will be divided into three zones as
follows:

e An Exclusion or "hot" Zone (EZ)
¢ A Contamination Reduction Zone (CRZ)
e A Support Zone (SZ)

4.1 EXCLUSION ZONE

The EZ is the area suspected of contamination and presents the greatest potential for
worker exposure. Personnel entering the area must wear the mandated level of protection
for that area. In certain instances, different levels of protection will be required depending
on the tasks and monitoring performed within that zone.

4.2 CONTAMINATION REDUCTION ZONE

The CRZ or transition zone will be established between the EZ and SZ. In this area,
personnel will begin the sequential decontamination process required to exit the EZ. To

prevent off-site migration of contamination and for personnel accountability, all personnel
will enter and exit the EZ through the CRZ.

4.3 SUPPORT ZONE

The SZ serves as a clean, control area. Operational support facilities are located within the
SZ. Normal work clothing and support equipment are appropriate in this zone.
Contaminated equipment or clothing will not be allowed in the SZ. The support facilities
should be located upwind of site activities. There will be a clearly marked controlled access
point from the SZ into the CRZ and EZ that is monitored closely by the SSO and the SS to
ensure proper safety protocols are followed.
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4.4 SITE CONTROL LOG

A log of all personnel visiting, entering or working on the site shall be maintained. The log
will record the date, name, company or agency, and time entering or exiting the site.

No visitor will be allowed in the EZ without showing proof of training and medical
certification. Visitors will supply their own boots and respiratory equipment, if required.
Visitors will attend a site orientation given by the SSO and sign the HASP.

4.5 GENERAL

The following items are requirements to protect the health and safety of workers and will be
discussed in the safety briefing prior to initiating work on the site.

s Eating, drinking, chewing gum or tobacco, smoking, or any practice that
increases the probability of hand to mouth transfer and ingestion of
contamination is prohibited in the EZ and CRZs.

* All personnel exiting the exclusion zone or the contamination reduction zone,
must at a minimum, thoroughly wash their face and hands.

¢ A buddy system will be used. Hand signals will be established to maintain
communication.

¢ During site operations, each worker will consider himself as a safety backup
to his partner. Off-site personnel provide emergency assistance. All
personnel will be aware of dangerous situations that may develop.

¢ Visual contact will be maintained between buddies on site when performing
hazardous duties.

* No personnel will be admitted to the site without the proper safety
equipment, training, and medical surveillance certification.

e All personnel must comply with established safety procedures. Any staff
member who does not comply with safety policy, as established by the SSO

or the SS, will be immediately dismissed from the site.

* Proper decontamination procedures must be followed before leaving the site.

All employees and visitors must sign in and out of the site.
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5.0 PROTECTIVE EQUIPMENT

This section addresses the various levels of personal protective equipment (PPE) which are
or may be required at this job site. OHM personnel are trained in the use of all PPE
utilized.

5.1  ANTICIPATED PROTECTION LEVELS

Task

Protection Level

Comments/Modifications

Site Preparation and
Mobilization

Level D

Multi-Media Sampling

Level C/Modified
Level D with tyvek

Wear Level C protection when sampling in known to be
contaminated areas on-site; Downgrade to Modified
Level D for background area sampling or for on-site
analytical procedures performed under a ventilation

h

Access Clearance, Utility
Verification, Site Survey

Modified Level D/C
with tyvek

Level C when working on contaminated surface areas

Soil Excavation/Direct
Loadout

Level C/Modified
Level D with tyvek

Potential for downgrade to Modified Level D with
adequate air monitoring documentation

Erosion and
Sedimentation Control

Level D in clean soil
Level D/Modified D
in contaminated soil

Construct Temporary Level D in clean soil
Road Level D/Modified D
in contaminated soil
Place Fence Level D in clean soil
Level D/Modified D
in contaminated soil
Backfill Level D
Clear and grub Level D cutting trees
Level D/Modified D
in work area
disturbing soil
Revegetation Level D
Abandon Well Level D/Modified D
in work area
disturbing soil
Level D
Equipment Level C with sarans Pressure washing requires face shield and hearing
Decontamination protection
Demobilization Level D

5.2 PROTECTION LEVEL DESCRIPTIONS

This sections lists the minimum requirements for each protection level. Modification to
these requirements will be noted above.
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5.2.1

Level D

Level D consists of the following:

5.2.2

Safety glasses with side shields

Hard hat

Steel-toed work boots

Work clothing as prescribed by weather

Modified Level D

Modified Level D consists of the following:

5.2.3

Safety glasses with side shields

Hard hat

Steel-toed work boots

Nitrile, neoprene, latex or PVC overboots

Outer nitrile, neoprene, or PVC gloves over latex sample gloves
Face sﬁield (when projectiles or splashes pose a hazard)

Tyvek coverall [Polyethylene-coated Tyveks required when workers have a
potential to be exposed to contaminated liquids or sludges.]

Level C

Level C consists of the following:

Full-face, air-purifying respirator with appropriate cartridges

Hooded Tyvek Coveralls [Polyethylene- or saran-coated Tyveks required
when workers have a potential to be exposed to contaminated liquids or
sludges].

Hard hat

Steel-toed work boots

Nitrile, neoprene, latex or PVC overboots
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¢ Nitrile, neoprene, or PVC gloves over latex sample gloves
* Face shield (when projectiles or splashes pose a hazard)

5.3  AIR-PURIFYING RESPIRATORS

A NIOSH-approved full-face respirator with appropriate air-purifying cartridges will be
used for Level C work.

5.4 RESPIRATOR CARTRIDGES

The crew members working in Level C will wear respirators equipped with air-purifying
cartridges (GMCH) approved for the following contaminants.

* Organic vapors <1,000 ppm

¢ Chlorine gas <10 ppm

¢ Hydrogen chloride <50 ppm

¢ Sulfur dioxide <50 ppm

¢ Dusts, fumes and mists with a TWA <0.05 mg/m3
e Asbestos-containing dusts and mists

¢ Radionuclides

5.5 CARTRIDGE CHANGES

All cartridges will be changed a minimum of once daily, or more frequently if personnel
begin to experience increased inhalation resistance or breakthrough of a chemical warning
property. Cartridges will be labeled with the date service began.

5.6 INSPECTION AND CLEANING

Respirators are checked periodically by a qualified individual and inspected before each
use by the wearer. All respirators and associated equipment will be decontaminated and
hygienically cleaned after each use.

5.7  FIT TESTING

All personnel required to wear an air-purifying respirator as part of their employment will
be fit-tested at the time of assignment and a minimum of annually thereafter. The test will
use isoamy] acetate or irritant smoke. The fit test must be for the style and size of the
respirator to be used.
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5.8 FACIAL HAIR

Personnel who have facial hair which interferes with the respirator’s sealing surface will not
be permitted to wear a respirator and will not be permitted to work in areas requiring
respirator use.

5.9 CORRECTIVE LENSES

Normal eyeglasses cannot be worn under full-face respirators because the temple bars
interfere with the respirator's sealing surfaces. For workers requiring corrective lenses,
special spectacles designed for use with respirators will be provided.

5.10 CONTACT LENSES
Contact lenses will not be worn with any type of respirator.
5.11 MEDICAL CERTIFICATION

Only workers who have been certified by a physician as being physically capable of
respirator usage will be issued a respirator. Personnel unable to pass a respiratory fit test
or without medical clearance for respirator use will not be permitted to enter or work in
areas on site that require respiratory protection. Employees receive a written physicians
opinion that they are fit for general hazardous waste operations as per 29 CFR
1910.120(£)(7).

5.12 SITE-SPECIFIC RESPIRATORY PROTECTION PROGRAM

The primary objective of respiratory protection is to prevent employee exposure to
atmospheric contamination. When engineering measures to control contamination are not
feasible, or while they are being implemented, personal respiratory protective devices will
be used.

The criteria for determining respirator need have been evaluated based on the site
contaminants and expected levels of protection are outlined in Section 5.1. Air monitoring
will be conducted to confirm that respiratory protection levels are adequate (Section 7.0).
All respirator users are OSHA trained in proper respirator use and maintenance. The S5
and SSO will observe workers during respirator use for signs of stress. The SS, CIH, and
SSO will also evaluate this HASP periodically to determine its continued effectiveness with
regard to respiratory protection. All persons assigned to use respirators will have medical
clearance to do so.
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6.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and
equipment are free from contamination when they leave the work site.

6.1 PERSONNEL DECONTAMINATION

Decontamination procedures will ensure that material which workers may have contacted
in the EZ does not result in personal exposure and is not spread to clean areas of the site.
This sequence describes the general decontamination procedure. The specific stages will
vary depending on the work area, the task, the protection level, etc.

Go to end of EZ

Wash outer boots and gloves in detergent solution
Rinse outer boots and gloves in water '
Remove outer boots and let dry

Remove outer gloves and let dry

Cross into CRZ

Remove first pair sample gloves

Remove outer saran or tyvek

Remove and wash respirator

Rinse respirator and hang to dry

Remove second pair sample gloves and discard

ok
SO0 XNk WN =

[

6.1.1 Suspected Contamination

Any employee suspected of sustaining skin contact with chemical materials will first use the
emergency shower. Following a thorough drenching, the worker will proceed to the
decontamination facility. Here the worker will remove clothing, shower, don clean clothing,
and immediately be taken to the first-aid station. Medical attention will be provided as
determined by the degree of injury.

6.1.2 Personal Hygiene

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face. A
personnel decontamination facility will be provided for site operations consisting of
showers, change rooms, and separate lockers for street clothes and work clothes. Site
personnel are required to shower daily at the completion of that day’s work. Also, eye
wash facilities and emergency showers will be provided at personnel decontamination
facilities and at the water treatment system where hazardous chemicals are handled.
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6.2 EQUIPMENT DECONTAMINATION

All contaminated equipment will be decontaminated before leaving the site.
Decontamination procedures will vary depending upon the contaminant involved, but may
include sweeping, wiping, scraping, hosing, or steaming the exterior of the equipment.
Personnel performing this task will wear the proper PPE as prescribed by the SSO.

Trucks being directly loaded at the excavation area will be placed on polyethylene (PE)
sheeting and draped along the truck sides when loading. Truck tires and wheels will be
scraped of any visual contamination and inspected before tarping and leaving the site. The
trackhoe will not enter the excavation area and the bucket will be decontaminated using
high pressure washing and manual removal methods between excavations and at project
demobilization.

6.3 DISPOSAL
All decontamination liquids and disposable clothing will be collected, containerized and

treated as contaminated waste, unless determined otherwise by accepted testing methods.
Wastes will be disposed of according to state and federal regulations.
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7.0 AIR MONITORING

Air monitoring will be conducted in order to determine airborne contamination levels. This
ensures that respiratory protection is adequate to protect personnel against the chemicals
that are encountered. The following air monitoring efforts will be used at this site.
Additional air monitoring may be conducted at the discretion of the SSO.

The following chart describes the air monitoring required and appropriate action levels.

To be performed during soil
excavation and direct loadout
operations

Mini-Ram (Breathing Zone)
To be performed during soil
excavation and direct loadout
operations

>5 ppm for 5 min.

>05 mg/m3 for 5 min.

>1.0 mg/m3 for 5 min
>5.0 mg/m3 for 5 min

Monitoring Action Action
Device Level
LEL/O; (work area) >10% LEL Evacuate area, ventilate to less
To be performed during soil <20.8% O, than 10% LEL before continuing
excavation and direct loadout
operations
PID (Breathing Zone) 1.0 ppm for 5 min. Level C

Stop operations and allow
vapors to dissipate to less than
5 ppm

Level C
Institute dust control measures
Stop operations '

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN (LEL/O2) METER

Prior to entering a confined-space area or performing hot work involving welding, cutting, or
other high heat-producing operations where flammable or combustible vapors may be
present, LEL/O, measurements will be taken.

7.2 PHOTOIONIZATION DETECTOR (PID)

A PID will be used to monitor total ionizable organic content of the ambient air. A PID will
prove useful as a direct reading instrument to aid in determining if respiratory protection
needs to be upgraded and to define the EZ. Although organic compounds are not
anticipated to be present at the site, monitoring will be performed to detect the presence of
pesticide carrier solvents which may be present in contaminated soils.
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For known contaminants only, to determine a protection level from PID data, the SSO will
multiply the TLV of the known compound by 25. This will be the limit for Level C pro-
tection for that compound. If PID readings exceed 25 times the TLV, Level B protection
will be required. Also, regardless of the TLV, a PID reading of 1,000 ppm or more will
indicate that the GMC-H cartridges may become overloaded and will necessitate Level B
protection. (Note: PID readings do not always indicate the actual air concentration of a
compound. Consult the manual, HNU, or the CIH for clarification.)

The S5O will take measurements before operations begin in an area to determine the amount
of organic compounds naturally occurring in the air. This is referred to as a background
level.

Levels of volatile organic compounds will be measured in the air at active work sites once
every hour and at the support zone once every hour when levels are detected above back-
ground in the exclusion zone. If levels exceed background at any time in the support zone,
work in the exclusion zone will cease and corrective actions will be taken, e.g., cover soil
with polyethylene sheeting. Work will not resume until levels reach background in the
support zone.

7.3  REAL-TIME AEROSOL MONITOR (MINIRAM)

A real-time aerosol monitor (miniram) will be used to measure airborne particulate in
personnel breathing zones and site work area locations. A breathing zone action level has
been specified that requires upgrading to Level C protection based on sustained (5-minute -
average) miniram results of 2.5 mg/m3. The miniram will also be used to monitor personnel
breathing zone when wearing Modified Level D protection and to determine when an
upgrade to Level C is warranted.

7.4 AIR MONITORING LOG

The SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data
will include all information identified in Procedure 12 of the ER Safety Procedures Manual.
The log will be signed by the individual conducting the monitoring daily. The Project CIH
will periodically review this data

7.5 CALIBRATION REQUIREMENTS
The PID, LEL/O; meter and sampling pumps required with fixed-media air sampling will

be calibrated daily prior to and after each use. A separate log will be kept detailing date,
time, span gas, or other standard, and name of person performing the calibration.
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7.6  AIR MONITORING RESULTS

Air monitoring results will be posted for personnel inspection, and will be discussed during
morning safety meetings.
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8.0 EMERGENCY RESPONSE

8.1 PRE-EMERGENCY PLANNING

Prior to engaging in construction/remediation activities at the site, OHM will plan for
possible emergency situations and have available adequate supplies and manpower to
respond. The PM will coordinate this plan with the NOSC/NOSCDR prior to commencing
work. In addition site personnel will receive training during the site orientation concerning
proper emergency response procedures. This training will include review of the elements of
this plan and all action procedures described herein.

The following situations would warrant implementation of the Emergency Response and
Contingency Plan (ERCP):

Fire/Explosion » The potential for human injury exists

¢ Toxic fumes or vapors are released

+ The fire could spread on site or off site and possibly ignite other flammable
materials or cause heat-induced explosions

¢ The use of water and /or chemical fire suppressants could result in
contaminated run-off

+ Animminent danger of explosion exists

Spill or Release of ¢ The spill could result in the release of flammable liquids or vapors, thus
azardous Materials causing a fire or gas explosion hazard
¢ The spill could cause the release of toxic liquids or fumes in sufficient
quantities or in a manner that is hazardous to or could endanger human

health
’?_pill or Release of High ¢ The spill can be contained on site, but the potential exists for ground-water
emperature Liquid or contamination .
Vapor » The spill cannot be contained on site, resulting in off-site soil contamination

and/or ground-water or surface water pollution
+ The spill quantity is greater than the reportable quantity limit for the material

Natural Disaster * A rain storm exceeds the flash flood level
» The facility is in a projected tornado path or a tornado has damaged facility
roperty
. Eevgre wind gusts are forecasted or have occurred and have caused damage to
the facility

Medical Emergency Overexposure to hazardous materials

Trauma injuries (broken bones, severe lacerations/bleeding, burns)
Eye/skin contact with hazardous materials

Loss of consciousness

Heat stress (Heat stroke)

Cold stress (Hypothermia)

Heart attack

Respiratory failure

Allergic reaction

* 6 & & & 0 & &0

The following measures will be taken to assure the availability of adequate equipment and
manpower resources:

D.O. 0100 8-1 OHM/18319




)

* Sufficient equipment and materials will be kept on site and dedicated for
emergencies only. The inventory will be replenished after each use.

* On-site emergency responders will be current in regards to training and medical
surveillance programs. Copies of all applicable certificates will be kept on file for
on-site personnel required to respond.

* It will be the responsibility of the emergency coordinator to brief the on-site response
team on anticipated hazards at the site. The emergency coordinator shall also be
responsible for anticipating and requesting equipment that will be needed for
response activities.

¢ Emergency response activities will be coordinated with the Local Emergency
Planning Committee (LEPC) in compliance with SARA Title IIl requirements.

* Incident critiques will be prepared by the Site Supervisor and Site Safety Officer for
submission to the OHM Regional Health and Safety Director for review. A “lessons
learned” summary of the critique will be distributed to all site personnel within 30
days of the incident closure.

Communications will be established prior to commencement of any activities at the
remediation site. Communication will be established so that all responders on site have
availability to all pertinent information to allow them to conduct their activities in a safe
and healthful manner. The primary communication device will be two-way radios. Air
horns may be used to alert personnel of emergency conditions. A telephone will be located -
at the command post to summon assistance in an emergency.

Primary communication with local responders in the event of an emergency will be
accomplished using commercial telephone lines.

8.2 EMERGENCY RECOGNITION AND PREVENTION

Because unrecognized hazards may result in emergency incidents, it will be the
responsibility of the Site Supervisor and Site Safety Officer, through daily site inspections
and employee feedback (Safety Observation Program, daily safety meetings, and activity
hazard analyses) to recognize and identify all hazards that are found at the site. These
may include:
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Chemical Hazards * Materials at the site
Materials brought to the site

*

Physical Hazards Fire/explosion
Slip/trip/fall
Electrocution
Confined space
IDLH atmospheres

Excessive noise

o & & & 00

Mechanical Hazards Heavy equipment
Stored energy system
Pinch points
Electrical equipment
Vehicle tratfic

* o & 0 0

Environmental Hazards Electrical Storms

High winds

Heavy Rain/Snow

Temperature Extremes (Heat/Cold Stress)
Poisonous Plants/Animals

® o & ¢ O

Once a hazard has been recognized, the Site Supervisor and/or the SSO will take
immediate action to prevent the hazard from becoming an emergency. This may be
accomplished by the following:

¢ Daily safety meeting

o Task-specific training prior to commencement of activity

e Lockout/tagout

e Personal Protective Equipment (PPE) selection/use

¢ Written and approved permits for hot work, confined space

¢ Trenching/shoring procedure

* Ajr monitoring

* Following all OHM standard operating procedures

e Practice drills for fire, medical emergency, and hazardous substances spills
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Table 8.1

Emergency Telephone Numbers
Local Agencies All services
Police Dept. 911 on-base (910) 451-3855 (off-base)
Fire Department 911 on-base
Ambulance 911 on-base (910) 455-9119 (off-base)
Hospital
Onslow County Hospital (910) 577-2240
On-Base Facilities (910) 451-4840
USMC Hospital
Federal Agencies
EPA Reqion Branch Response Center (404) 347-3931
National Response Center 800-424-8802
Agency for Toxic Substances and Disease Registry (404) 639-0615 (24 HR)
Navy ROICC / NTR
National Response Center 800-424-8802
Project Manager
James Dunn (404) 734-8072
Director, Health and Safety, Angelo Liberatore, CTH (404) 453-7671
OHM Corporation (24 hour) 800-537-9540
Note:
Additional Phone Nos's in Section 2.0 this HASP

Routes to Hospital:

On-Base

1. Proceed east on Brewster Boulevard and turn left.

2. Follow signs to the emergency room entrance.

Off-Base

1. Proceed east on Brewster Boulevard to Holcomb Boulevard and turn left.

2. Proceed north on Holcomb Boulevard and exit MCB Camp Lejeune through the main
gate.

3. Follow Highway 24 West (approximately 2.5 miles) to Western Boulevard and turn right
(north).

4. Continue on Western Boulevard (approximately 1.5 miles) to the fifth stoplight and the
hospital is on the left side of the street.

5. Follow signs to the emergency room entrance.

A map depicting the route to the Onslow County Memorial Hospital and the Base Naval
Hospital will be posted in each trailer.
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8.3 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS

This section of the ERCP describes the various roles, responsibilities, and communication
procedures that will be followed by personnel involved in emergency responses.

The primary emergency coordinator for this site is the Site Supervisor. In the event an
emergency occurs and the emergency coordinator is not on site, the Site Safety Officer or the
highest ranking employee on site will serve as the emergency coordinator until he arrives.
The emergency coordinator will determine the nature of the emergency and take
appropriate action as defined by this ERCP.

The emergency coordinator will implement the ERCP immediately as required. The decision
to implement the plan will depend upon whether the actual incident threatens human health
or the environment. Immediately after being notified of an emergency incident, the
emergency coordinator or his designee will evaluate the situation to determine the
appropriate action.

8.3.1 Responsibilities and Duties
This section describes the responsibilities and duties assigned to the emergency coordinator.

It is recognized that the structure of the "Incident Command System” will change as
additional response organizations are added. OHM will follow procedures as directed by
the fire department, LEPC, State and Federal Agencies as required. OHM will defer to the
local Fire Department chief to assume the role of Incident Commander upon arriving on site.
Additional on-site personnel may be added to the Site Emergency Response Team as
required to respond effectively.

8.3.2 On-site Emergency Coordinator Duties

The on-site emergency coordinator is responsible for implementing and directing the
emergency procedures. All emergency personnel and their communications will be
coordinated through the emergency coordinator. Specific duties are as follows:

¢ Identify the source and character of the incident, type and quantity of any release.
Assess possible hazards to human health or the environment that may result
directly from the problem or its control.

e Discontinue operations in the vicinity of the incident if necessary to ensure that fires,
explosions, or spills do not recur or spread to other parts of the site. While
operations are dormant, monitor for leaks, pressure build-up, gas generation, or
ruptures in valves, pipes, or other equipment, where appropriate.
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* Notify the NOSC/NOSCDR if outside emergency response help is necessary to
control the incident. Table 8.1 provides telephone numbers for emergency
assistance.

¢ Direct on-site personnel to control the incident until, if necessary, outside help
arrives.

¢ Ensure that the building or area where the incident occurred and the surrounding
area are evacuated and shut off possible ignition sources, if appropriate. The
Emergency Response Team is responsible for directing site personnel such that they
avoid the area of the incident and leave emergency control procedures unobstructed.

» If fire or explosion is involved, notify Base Fire Department.

¢ Notify LANTDIV ROICC

* Notify OHM Project Manager

* Have protected personnel, in appropriate PPE, on standby for rescue.

If the incident may threaten human health or the environment outside of the site, the
emergency coordinator should immediately determine whether evacuation of area outside of
the site may be necessary and, if so, notify the Police Department and the Office of
Emergency Management.

When required (as determined by the NOSC/NOSCDR), notify the National Response
Center. The following information should be provided to the National Response Center:

e Name and telephone number

e Name and address of facility

* Time and type of incident

* Name and quantity of materials involved, if known

e Extent of injuries

* Possible hazards to human health or the environment outside of the facility.

The emergency telephone number for the National Response Center is 800-424-8802.

If hazardous waste has been released or produced through control of the incident, ensure
that:

o Waste is collected and contained.
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¢ Containers of waste are removed or isolated from the immediate site of the
emergency.

¢ Treatment or storage of the recovered waste, contaminated soil or surface water, or
any other material that results from the incident or its control is provided.

* Ensure that no waste that is incompatible with released material is treated or stored
in the facility until cleanup procedures are completed.

* Ensure that all emergency equipment used is decontaminated, recharged, and fit for
its intended use before operations are resumed.

* Notify the USEPA Regional Administrator that cleanup procedures have been
completed and that all emergency equipment is fit for its intended use before
resuming operations in the affected area of the facility. The USEPA Regional
Administrator's telephone number is included in the Emergency Contacts.

* Record time, date, and details of the incident, and submit a written report to the
USEPA Regional Administrator. Report is due to USEPA within 15 days of the
incident.

* Perform post incident evaluation and response critique and submit a written report
to the Regional Health and Safety Director within 30 days of the incident
conclusion.

8.4  SAFE DISTANCES AND PLACES OF REFUGE

The emergency coordinator for all activities will be the SS. No single recommendation can
be made for evacuation or safe distances because of the wide variety of emergencies which
could occur. Safe distances can only be determined at the time of an emergency based on a
combination of site and incident-specific criteria. However, the following measures are
established to serve as general guidelines.

In the event of minor hazardous materials releases (small spills of low toxicity), workers in
the affected area will report initially to the contamination reduction zone. Small spills or
leaks (generally less than 55 gallons) will require initial evacuation of at least 50 feet in all
directions to allow for cleanup and to prevent exposure. After initial assessment of the
extent of the release and potential hazards, the emergency coordinator or his designee will
determine the specific boundaries for evacuation. Appropriate steps such as caution tape,
rope, traffic cones, barricades, or personal monitors will be used to secure the boundaries.
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In the event of a major hazardous material release (large spills of high toxicity / greater than
55 gallons), workers will be evacuated from the building/site. Workers will assemble at the
entrance to the site for a head count by their foremen and to await further instruction.

If an incident may threaten the health or safety of the surrounding community, the public
will be informed and, if necessary, evacuated from the area. The emergency coordinator, or
his designee will inform the proper agencies in the event that this is necessary. Telephone
numbers are listed in Table 8.1.

Places of refuge will be established prior to the commencement of activities. These areas
must be identified for the following incidents:

¢ Chemical release

¢ Fire/explosion

e Power loss

* Medical emergency
» Hazardous weather

In general, evacuation will be made to the crew trailers, unless the emergency coordinator
determines otherwise. It is the responsibility of the emergency coordinator to determine
when it is necessary to evacuate personnel to off-site locations.

In the event of an emergency evacuation, all the employees will gather at the entrance to the
site until a head count establishes that all are present and accounted for. No one is to leave
the site without notifying the emergency coordinator.

8.5 EVACUATION ROUTES AND PROCEDURES

All emergencies require prompt and deliberate action. In the event of an emergency, it will
be necessary to follow an established set of procedures. Such established procedures will
be followed as closely as possible. However, in specific emergency situations, the emergency
coordinator may deviate from the procedures to provide a more effective plan for bringing
the situation under control. The emergency coordinator is responsible for determining
which situations require site evacuation.

8.5.1 Evacuation Signals and Routes

Two-way radio communication and an air horn will be used to notify employees of the
necessity to evacuate an area or building involved in a release/spill of a hazardous
material. Each crew supervisor will have a two way radio. A base station will be installed
in the OHM office trailer to monitor for emergencies. Total site evacuation will be initiated
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only by the emergency coordinator; however, in his absence, decision to preserve the health
and safety of employees will take precedence. Evacuation routes will be posted in each
outside work area. Signs inside buildings will be posted on walls or other structural element
of a building. Periodic drills will be conducted to familiarize each employee with the proper
routes and procedures.

8.5.2 Evacuation Procedures
In the event evacuation is necessary, the following actions will be taken:

¢ The emergency signal will be activated.

¢ No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic
within the site will cease in order to allow safe exit of personnel and movement of

emergency equipment.

¢ Shut off all machinery if safe to do so.

¢ ALL on-site personnel, visitors, and contractors in the support zone will assemble
at the entrance to the site for a head count and await further instruction from the
emergency coordinator.

¢ ALL persons in the exclusion zone and contamination reduction zone will be
accounted for by their immediate crew leaders (e.g., foreman). Leaders will
determine the safest exits for employees and will also choose an alternate exit if the
first choice is inaccessible.

* During exit, the crew leader should try to keep the group together. Immediately
upon exit, the crew leader will account for all employees in his crew.

¢ Upon completion of the head count, the crew leader will provide the information to
the emergency coordinator.

¢ Contract personnel and visitors will also be accounted for.

¢ The names of emergency response team members involved will be reported to the
emergency spill control coordinator.

* A final tally of persons will be made by the emergency coordinator or designee. No
attempt to find persons not accounted for will involve endangering lives of OHM or
other employees by reentry into emergency areas.
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— * Inall questions of accountability, immediate crew leaders will be held responsible

: for those persons reporting to them. Visitors will be the responsibility of those
employees they are seeing. Contractors and truck drivers are the responsibility of
the Site Supervisor. The security guard will aid in accounting for visitors,
contractors, and truckers by reference to sign-in sheets available from the guard
shack.

* Personnel will be assigned by the emergency coordinator to be available at the main
gate to direct and brief emergency responders.

* Reentry into the site will be made only after clearance is given by the emergency
coordinator. At his direction, a signal or other notification will be given for reentry
into the facility.

¢ Drills will be held periodically to practice all of these procedures and will be treated
with the same seriousness as an actual emergency.

8.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EQUIPMENT

In the event of an emergency involving a hazardous material spill or release, the following

general procedures will be used for rapid and safe response and control of the situation.
— Emergency contacts found in Table 8.1 provide a quick reference guide to follow in the event
' of a major spill.

8.6.1 Notification Procedures
If an employee discovers a chemical spill or process upset resulting in a vapor or material
release, he or she will immediately notify the on-site emergency coordinator.

The on-site Emergency Coordinator will obtain information pertaining to the following:

¢ The material spilled or released.

¢ Location of the release or spillage of hazardous material.

* An estimate of quantity released and the rate at which it is being released.
¢ The direction in which the spill, vapor or smoke release is heading.

¢ Any injuries involved.

* Fire and/or explosion or possibility of these events.

* The area and materials involved and the intensity of the fire or explosion.

This information will help the on-site emergency coordinator to assess the magnitude and
potential seriousness of the spill or release.

)
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8.6.2 Procedure for Containing/Collecting Spills

The initial response to any spill or discharge will be to protect human health and safety,
and then the environment. Identification, containment, treatment, and disposal assessment
will be the secondary response.

If for some reason a chemical spill is not contained within a dike or sump area, an area of
isolation will be established around the spill. The size of the area will generally depend on
the size of the spill and the materials involved. If the spill is large (greater than 55 gallons)
and involves a tank or a pipeline rupture, an initial isolation of at least 100 ft. in all
directions will be used. Small spills (less than or equal to 55 gallons) or leaks from a tank
or pipe will require evacuation of at least 50 ft. in all directions to allow cleanup and repair
and to prevent exposure. When any spill occurs, only those persons involved in overseeing
or performing emergency operations will be allowed within the designated hazard area. If
possible the area will be roped or otherwise blocked off.

If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding
materials or by outbreak of fire) and its release (due to high vapor pressures under ambient
conditions), further evacuation will be enforced. In general an area at least 500 feet wide
and 1,000 feet long will be evacuated downwind if volatile materials are spilled. (Consult
the DOT Emergency Response Guide for isolation distances for listed hazardous materials.)

If an incident may threaten the health or safety of the surrounding community, the public
will be informed and possibly evacuated from the area. The on-site emergency coordinator
will inform the proper agencies in the event this is necessary. (Refer to Table 8.1)

As called for in regulations developed under the Comprehensive Environmental Response
Compensation Liability Act of 1980 (Superfund), OHM's practice is to report a spill of a
pound or more of any hazardous material for which a reportable quantity has not been
established and which is listed under the Solid Waste Disposal Act, Clean Air Act, Clean
Water Act, or TSCA. OHM also follows the same practice for any substances not listed in
the Acts noted above but which can be classified as a hazardous waste under RCRA.

Clean up personnel will take the following measures:
* Make sure all unnecessary persons are removed from the hazard area.
¢ Put on protective clothing and equipment.

e If a flammable material is involved, remove all ignition sources, and use spark and
explosion proof equipment for recovery of material.

D.O. 0100 8-11 OHM/18319



8.6.3

Remove all surrounding materials that could be especially reactive with materials in
the waste. Determine the major components in the waste at the time of the spill.

If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags,
etc. If this is done, pump this material out into a temporary holding tank or drums
as soon as possible.

Place all small quantities of recovered liquid wastes (55 gallons or less) and
contaminated soil into drums for incineration or removal to an approved disposal
site.

Spray the spill area with foam, if available, if volatile emissions may occur.

Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb
discharged liquids.

For large spills, establish diking around leading edge of spill using booms, sand, clay
or other appropriate material. If possible, use diaphragm pump to transfer

discharged liquid to drums or holding tank.

Emergency Response Equipment

The following equipment will be staged in the support zone and throughout the site, as
needed, to provide for safety and first aid during emergency responses:

ABC-type fire extinguisher

First-aid kit, industrial size

Eyewash/safety shower (This equipment will be in conformance with ANSI Z358.1-
1990.)

Emergency oxygen unit

Emergency signal horn

Self contained breathing apparatus (two)

Stretcher /backboard

In addition to the equipment listed above, OHM maintains direct reading instrumentation
that may be used in emergency situations to assess the degree of environmental hazard.
This equipment will only be used by the Site Safety Officer or other specially trained
personnel. This equipment will be stored, charged and ready for immediate use in
evaluating hazardous chemical concentrations. The equipment will be located at the OHM
office trailer.
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EQUIPMENT NAME APPLICATION

Portable H-NU Photoionization Meter Measures selected inorganic and organic
chemical concentrations

MSA Oxygen and Combustible Gas Meter Measures oxygen and combustible gas levels

Drager Detector Tubes Assorted detector tubes to measure specific
chemical concentrations

8.6.4 Personal Protective Equipment

A supply of two (minimum) SCBAs will be located in the support zone for use in emergency
response to hazardous materials releases. They will be inspected at least monthly,
according to OSHA requirements. In addition, all emergency response personnel will have
respirators available for use with cartridge selection determined by the Site Safety Officer
based on the results of direct reading instruments. Emergency response personnel will also
be provided with protective clothing as warranted by the nature of the hazardous material
and as directed by the Site Safety Officer. All OHM personnel who may be expected to
wear SCBAs are trained at assignment and annually thereafter on the proper use and
maintenance of SCBAs and airline respirators.

8.6.5 Emergency Spill Response Clean-Up Materials and Equipment
A sufficient supply of appropriate emergency response clean-up and personal protective
equipment will be inventoried and inspected, visually, on a weekly basis.

The materials listed below will be kept on site for spill control, depending on the types of -
hazardous materials present on site. The majority of this material will be located in the

support zone, in a supply trailer or storage area. Small amounts will be placed on pallets
and located in the active work areas.

* Sand or clay to solidify/absorb liquid spills.

¢ Lime (calcium oxide), soda ash (sodium carbonate), or baking soda (sodium
bicarbonate) for neutralizing acid (pH <7) spills.

* Activated charcoal (carbon) to adsorb organic solvents (hydrocarbons) and to
reduce flammable vapors.

* Citric acid for neutralizing caustic (pH >7) spills.

e Vapor-suppressing foam, if required by the Client, for controlling the release of
volatile organic compounds.
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e Appropriate solvents e.g. CITRIKLEEN, for decontamination of structures or
equipment.

The following equipment will be kept on site and dedicated for spill cleanup:

* Plastic shovels for recovering corrosive and flammable materials.

e Sausage-shaped absorbent booms for diking liquid spills, drains, or sewers.
» Sorbent sheets (diapers) for absorbing liquid spills.

¢ Overpack drums for containerizing leaking drums.

¢ 55-gallon open-top drums for containerization of waste materials.

*NOTE: All contaminated soils, absorbent materials, solvents and other materials
resulting from the clean-up of spilled or discharged substances shall be
properly stored, labelled, and disposed of off-site.

8.7 EMERGENCY CONTINGENCY PLAN

This section of the ERCP details the contingency measures OHM will take to prepare for
and respond to fires, explosions, spills and releases of hazardous materials, hazardous
weather, and medical emergencies.

8.7.1 Medical Emergency Contingency Measures

The procedures listed below will be used to respond to medical emergencies. The SSO will
contact the local hospital and inform them of the site hazards and potential emergency
situations. A minimum of two First-Aid/CPR trained personnel will be maintained on site.
All OHM first aid and CPR Responders have received training as required by 29 CFR
1910.1030 Bloodborne Pathogen Standard. A copy of the OHM exposure control plan may
be obtained from the Site Safety Officer or Regional Health and Safety Director.

8.7.1.1 Response
The nearest workers will immediately assist a person who shows signs of medical distress
or who is involved in an accident. The crew foreman will be summoned.

The crew foreman will immediately make radio contact with the on-site emergency
coordinator to alert him of a medical emergency situation. The foreman will advise the
following information:

e Location of the victim at the work site
* Nature of the emergency
e  Whether the victim is conscious
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¢ Specific conditions contributing to the emergency, if known

The Emergency Coordinator will notify the Site Safety Officer. The following actions will
then be taken depending on the severity of the incident:

» Life-Threatening Incident—If an apparent life-threatening condition exists, the crew
foreman will inform the emergency coordinator by radio, and the local Emergency
Response Services (EMS) will be immediately called. An on-site person will be
appointed who will meet the EMS and have him/her quickly taken to the victim.
Any injury within the EZ will be evacuated by OHM personnel to a clean area for
treatment by EMS personnel. No one will be able to enter the EZ without showing
proof of training, medical surveillance and site orientation.

* Non Life-Threatening Incident--If it is determined that no threat to life is present, the
Site Safety Officer will direct the injured person through decontamination
procedures (see below) appropriate to the nature of the illness or accident.
Appropriate first aid or medical attention will then be administered.

*NOTE: The area surrounding an accident site must not be disturbed until the scene
has been cleared by the Site Safety Officer.

Any personnel requiring emergency medical attention will be evacuated from exclusion and
contamination reduction zones if doing so would not endanger the life of the injured person
or otherwise aggravate the injury. Personnel will not enter the area to attempt a rescue if
their own lives would be threatened. The decision whether or not to decontaminate a victim
prior to evacuation is based on the type and severity of the illness or injury and the nature
of the contaminant. For some emergency victims, immediate decontamination may be an
essential part of life-saving first aid. For others, decontamination may aggravate the injury
or delay life-saving first aid. Decontamination will be performed if it does not interfere
with essential treatment.

If decontamination can be performed, observe the following procedures:
*  Wash external clothing and cut it away.
If decontamination cannot be performed, observe the following procedures:
¢ Wrap the victim in blankets or plastic to reduce contamination of other personnel.

* Alert emergency and off-site medical personnel to potential contamination, instruct
them about specific decontamination procedures which must be performed.
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* Send site personnel familiar with the incident and chemical safety information, e.g.
MSDS, with the affected person.

All injuries, no matter how small, will be reported to the 5SSO or the Site Supervisor. An
accident/injury/illness report will be completely and properly filled out and submitted to
the Regional Health and Safety Director/Project CIH, in accordance with OHM's reporting
procedures.

A list of emergency telephone numbers is given in Table 8.1.

8.7.1.2 Notification _
The following personnel/agencies will be notified in the event of a medical emergency:

* Local Fire Department or EMS
¢ On-site Emergency Coordinator
*  Workers in the affected areas

¢ Client Representative

8.7.1.3 Directions To Hospital
Written directions to the hospital and a map will be posted in all trailers in the staging area.

8.7.2 Fire Contingency Measures

OHM personnel and subcontractors are not trained professional firefighters. Therefore, if
there is any doubt that a fire can be quickly contained and extinguished, personnel will
notify the emergency coordinator by radio and vacate the structure or area. The emergency
coordinator will immediately notify the local Fire Department.

The following procedures will be used to prevent the possibility of fires and resulting
injuries:

* Sources of ignition will be kept away from where flammable materials are handled
or stored.

* The air will be monitored for explosivity before and during hot work and
periodically where flammable materials are present. Hot work permits will be
required for all such work.

» “No smoking” signs will be conspicuously posted in areas where flammable
materials are present.
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 Fire extinguishers will be placed in all areas where a fire hazard may exist.

* Before workers begin operations in an area the foreman will give instruction on
egress procedures and assembly points. Egress routes will be posted in work areas
and exit points clearly marked.

The following procedures will be used in the event of a fire:

* Anyone who sees a fire will notify their supervisor who will then contact the
Emergency Coordinator by radio. The emergency coordinator will activate the
emergency air horns and contact the local Fire Department.

¢  When the emergency siren sounds, workers will disconnect electrical equipment in
use (if possible) and proceed to the nearest fire exit.

e  Work crews will be comprised of pairs of workers (buddy system) who join each
other immediately after hearing the fire alarm and remain together throughout the
emergency. Workers will assemble at a predetermined rally point for a head count.

¢  When a small fire has been extinguished by a worker, the emergency coordinator will
be notified.

8.7.3 Hazardous Weather Contingency Measures
Operations will not be started or continued when the following hazardous weather
conditions are present:

¢ Lightning
¢ Heavy Rains/Snow
* High Winds

8.7.3.1 Response
e Excavation/soil stock piles will be covered with plastic liner.

e All equipment will be shut down and secured to prevent damage.
¢ Personnel will be moved to safe refuge, initially crew trailers. The emergency

coordinator will determine when it is necessary to evacuate personnel to off-site
locations and will coordinate efforts with fire, police and other agencies.
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8.7.3.2 Notification
The emergency coordinator will be responsible for assessing hazardous weather conditions
and notifying personnel of specific contingency measures. Notifications will include:

* OHM employees and subcontractors
¢ Client Representative
¢ Local Civil Defense Organization

8.7.4 Spill/Release Contingency Measures
In the event of release or spill of a hazardous material the following measures will be taken.

Any person observing a spill or release will act to remove and/or protect
injured /contaminated persons from any life-threatening situation. First aid and/or
decontamination procedures will be implemented as appropriate.

First aid will be administered to injured /contaminated personnel. Unsuspecting
persons/vehicles will be warned of the hazard. All personnel will act to prevent any
unsuspecting persons from coming in contact with spilled materials by alerting other nearby
persons. Without taking unnecessary risks, personnel will attempt to stop the spill at the
source. This may involve activities such as uprighting a drum, closing a valve or
temporarily sealing a hole with a plug.

Utilizing radio communications, the emergency coordinator will be notified of the
spill/release, including information on material spilled, quantity, personnel injuries and
immediate life threatening hazards. Air monitoring will be implemented by the emergency -
coordinator and S5O to determine the potential impact on the surrounding community.
Notification procedures will be followed to inform on-site personnel and off-site agencies.
The emergency coordinator will make a rapid assessment of the spill/release and direct
confinement, containment and control measures. Depending upon the nature of the spill,
measures may include:

e Construction of a temporary containment berm utilizing on-site clay absorbent earth

¢ Digging a sump, installing a polyethylene liner and diverting the spill material into
the sump placing drums under the leak to collect the spilling material before it flows
over the ground

e Transferring the material from its original container to another container

The emergency coordinator will notify the LANTDIV ROICC, of the spill and steps taken
to institute clean-up. Emergency response personnel will clean-up all spills following the
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spill clean-up plan developed by the emergency coordinator. Supplies necessary to clean
up a spill will be immediately available on-site. Such items may include, but are not limited
to:

¢ Shovel, rake

¢ Clay absorbent

¢ Polyethylene liner

* Personal safety equipment

* Steel drums

* Pumps and miscellaneous hand tools

The major supply of material and equipment will be located in the Support Zone. Smaller
supplies will kept at active work locations. The emergency coordinator will inspect the spill
site to determine that the spill has been cleaned up to the satisfaction of the ROICC. If
necessary, soil, water or air samples may be taken and analyzed to demonstrate the
effectiveness of the spill clean-up effort. The emergency coordinator will determine the
cause of the spill and determine remedial steps to ensure that recurrence is prevented. The
emergency coordinator will review the cause with the ROICC and obtain his concurrence
with the remedial action plan.
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9.0 TRAINING REQUIREMENTS

As a prerequisite to employment at OHM, all field employees are required to take a 40-hour
training class and pass a written examination. This training covers all forms of personal
protective equipment, toxicological effects of various chemicals,hazard communication,
bloodborne pathogens, handling of unknown tanks and drums confined-space entry
procedures, and electrical safety. This course is in full compliance with OSHA requirements
in 29 CFR 1910.120. In addition, all employees receive annual 8-hour refresher training and
three day on-site training under a trained experienced supervisor. Supervisory personnel
receive an additional 8-hour training in handling hazardous waste operations. Copies of
certification of this training will be maintained on-site for all workers assigned to this
project. '

All personnel assigned to this project will receive training on this HASP and other pertinent
site-specific information (as determined by the SSO and SS) prior to starting work.

All personnel entering the exclusion zone will be trained in the provisions of this site safety
plan and be required to sign the Health and Safety Plan Certification in Appendix A.
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10.0 MEDICAL SURVEILLANCE PROGRAM

All OHM personnel participate in a medical and health monitoring program. This program
is initiated when the employee starts work with a complete physical and medical history
and is continued on a regular basis. A listing of OHM's worker medical profile is shown
below. This program was developed in conjunction with a consultant toxicologist and
OHM's occupational health physician. Other medical consultants are retained when
additional expertise is required. Medical certification for all site workers assigned to the
project will be maintained on-site.

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR
1910.120 (D). '

Blood Chem. (SSAC-23 or equivalent)

Urinalysis

Dermatology Examination

Table 10.1
Worker Medical Profile
Item Initial Annual

Medical History X X
Work History X X
Visual Acuity and Tonometry X X
Pulmonary Function Tests X X
Physical Examination X X
Audiometry Tests X X
Chest X-Ray X X
Complete Blood Counts X X
X X
X X
X X

X

Electrocardiogram/Stress Test X (based on age)

D.O. 0100 10-1 OHM /18319



N

10.1 EXAMINATION SCHEDULE

Employees are examined initially upon start of employment, annually thereafter, and may
be examined upon termination of employment. Unscheduled medical examinations are
conducted:

* At employee request after known or suspected exposure to toxic or
hazardous materials

* At the discretion of the client, the CIH, SSO, or OHM occupational physician
after known or suspected exposure to toxic or hazardous materials

e At the discretion of the OHM occupational phyéician

All nonscheduled medical examinations will include, as a minimum, all items specified
above for periodic surveillance examination, with the exception of the chest x-ray, which
will be conducted at the discretion of the occupational physician performing the
examination.
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HEALTH-AND-SAFETY PLAN CERTIFICATION

By signing this document, I am stating that I have read and understand the Site Specific
Health-and-Safety Plan for OHM Remediation Services Corp. personnel and visitors entering the
site.

REPRESENTING NAME (PRINT) SIGNATURE DATE
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APPENDIX B - OHM HAZARD COMMUNICATION PROGRAM

1.0 ENERAL

The following written hazard communication program has been established for
OHM Corporation. The purpose of this program is to transmit information about the
various Chemical hazards in the work place to the workers using various media. The
transmittal of information will be accomplished by means of a comprehensive hazard
communication program, which will include container labeling and other forms of warning,
material safety data sheets, and employee training in accordance with 29 CFR 1910.1200
and 29 CFR 1926.59.

The program will be available in corporate and regional Health and Safety
Departments for reviews by all employees. It will also be available in the corporate library
and clearly marked "Employee Right-to-Know" stations located within each individual shop
and on each job site. OHM Corporation will accomplish the hazard communication
requirements through formal safety training, departmental safety meetings, and job site
safety meetings.

2.0 RESPONSIBILITIES

Purpose: Overall responsibility rests with all corporate officers of OHM
Corporation. A brief outline of responsibilities for those persons directly involved with the
program will follow. These responsibilities are not all inclusive, but are designed to give
guidance in initial and long-term program development since each area is different. These
responsibilities may vary.

Scope: This program is intended to cover those employees who are directly mvolved
with the handling of hazardous materials or supervision of those activities.

2.1 Health and Safety Department Responsibilities

1. Review operations with supervisors to determine what tasks require hazard
communication training.

2. Adpvise supervisory people as to which materials may need to be considered
hazardous initially and eventually to ensure that hazard task determination
is being done according to the written policy.

3. Follow up through safety meetings and safety audits to ensure that
supervisors are carrying out prescribed company policy.

4. Notify supervisors of any operating changes affecting the hazardous
materials being used.

5. Periodically audit the Hazard Communication Program's progress. Initially,

this should be done biweekly, but later the audit may be done on a monthly
or quarterly basis.

2.2 Training Department Responsibilities



2.3

2.4

Ensure that up-to-date records are maintained on training of all employees
required to handle hazardous materials. The supervisor should keep copies
of these records and should also send copies of the initial training to the
corporate training secretary for the training file.

Educate personnel upon initial training to the requirements of the Hazard
Communication Standard.

Supervisor Responsibilities

1.

Identify jobs requiring the use of hazardous chemicals and provide lists of
those jobs and chemicals to the Health and Safety Department.

Provide the training required by the Hazard Communication Standard and
document training of employees in the safe handling of hazardous materials.

Inspect engineering controls and personal protective equipment before each
use. Health and Safety can help determine a suitable inspection plan for
each application as needed.

Make daily surveys of the work area to ensure that safe practices are being
followed. Advise employees of unsafe work practices on the first occasion
and consider further violations as disciplinary violations.

Ensure required labeling practices are being followed. Labeling should be
affixed to the container when it arrives. If the contents are transferred to
another container, then all label information (manufacturer, product name,
and product number) must also be affixed to the new container, so that all
containers of the material, regardless of size, are labeled.

Enforce all applicable safety and health standards through periodic audits. -

Before ordering a material, determine if a Material Safety Data Sheet exist on
file. Request an MSDS for any material without one.

Send all new MSDSs to the Health and Safety Department after making a
copy for the Employee Right-to-Know file.

Employee Responsibilities

1.

2.

Obey established safety rules and regulations

Use all safety procedures and personnel protective equipment as required by
company procedures

Notify supervisor of the following:

a. Any symptoms or unusual effects that may be related to the use of
hazardous chemicals.

b. Any missing or unreadable labels on containers.

C. Missing, damaged, or malfunctioning safety equipment.



4. Use approved labels on containers; do not remove labels (labels will be
located in the warehouse).

5. Do not use unapproved containers for hazardous materials. (are materials
and containers compatible?)

6. Know where emergency equipment and first-aid supplies are located before
considering a possibly dangerous task.

7. Know location of Material Safety Data Sheets (MSDSs). These will be
located in the "Employee Right-to-know" station for the respective shop/job
site.

8. Know what you are expected to do in case of an emergency. Before the
commencement of any task, emergency considerations shall be made.

2.5  Shipping/Receiving Personnel Responsibilities

1. Ensure MSDS are received with initial shipment of a hazardous material; if
not, contact purchasing to request the appropriate MSDS and also call the
Health and Safety Department to determine if there is an MSDS available
until the requested MSDS arrives.

2. Ensure labels are affixed to all containers.

3. Store hazardous materials in designated locations.

4. Use proper personal protective equipment when handling hazardous
materials.

5. Report damaged containers or spills to the appropriate Health and Safely
Department immediately.

6. Request an MSDS from the manufacturer for any hazardous material that

arrives in Findlay from a job. Also, a MSDS shall accompany any
hazardous material that is sent to a job.

3.0 HAZARD DETERMINATION

OHM Corporation will rely on Material Safety Data Sheets from hazardous
chemical supplier to meet hazard determination requirements. Other relevant data from
laboratory analyses, chemical reference materials, and chemical manufacturers’, written
evaluation procedures will be utilized when warranted. No other method shall be used to
determine chemical hazard unless approved by the Health and Safety Department.

4.0 LABELING

The shipping and receiving supervisors will be responsible for seeing that all
containers arriving at OHM Corporation are properly and clearly labeled. Shipping and
receiving supervisors shall also check all labels for chemical identity and appropriate
hazard warnings. If the hazardous chemical is regulated by OSHA in a substance specific
health standard, the supervisor or department manager shall ensure that the labels or other
forms of warning used are in accordance with the requirements of that standard. Any
container that is not labeled shall be immediately labeled correctly after initial discovery.



Each supervisor or department manager shall be responsible for seeing that all
portable containers used in their work area are properly labeled with chemical identity and
hazard warning.

Supervisors or department managers shall also ensure that labels on hazardous
chemical containers are not removed or defaced unless the container is immediately marked
with the required information and that all labels are legible in English and prominently
displayed on the container or readily available in the work area throughout each shift.

If any container is found and the contents cannot be identified, the supervisor or
manager shall be contacted immediately. When proper identification is made, a label shall
be affixed to the container immediately. If it is discovered that no MSDS is available, the
manufacturer and the Health and Safety Department shall be contacted to assist in locating
the proper MSDS. If there is no way to identify the material in the container, the container
should be set aside, away from all personnel until it can be tested by the Health and Safety
Department or laboratory personnel. Supervisors and managers shall communicate their
findings or awareness of such containers to all personnel in the area and to those who enter
later.

50 MATERIAL SAFETY DATA SHEETS (MSDSs)

Each supervisor or department manager at OHM Corporation will be responsible for
maintaining a current MSDS relevant to the hazardous chemicals used in their area. The
Health and Safety Department will be responsible for compiling the master MSDS file for
the facility and aiding all shops/job sites with the completion and maintenance of their
respective MSDS files.

All MSDSs will be readily available for review by all employees during each work
shift. Each shop/job site will designate a clearly marked "Employee Right-to-Know"
station where employees can immediately obtain a MSDS and the required information in
an emergency.

Although manufacturers are required to provide employers with MSDSs on an initial
chemical shipment, OHM Corporation purchasing agents (and supervisors purchasing their
own material) shall request MSDSs and updates to MSDSs on all purchase orders.
Supervisors and department managers that are without proper MSDSs shall be responsible
for requesting this information from manufacturers for chemicals. A file of follow-up letters
shall be maintained for all hazardous chemical shipments received without MSDSs.

6.0 EMPLOYEE INFORMATION AND TRAINING

It is the responsibility of the supervisor in charge of each employee to ensure that the
employee is properly trained. Training employees on chemical hazards and chemical
handling is accomplished at the time of initial employment at OHM Corporation, whenever
a new chemical (or physical) hazard is introduced into the work area, and through ongoing
formal and informal training programs. Additionally, chemical hazards are communicated
to employees through daily, morning, shop specific safety meetings, which shall be
documented according to topic, major points discussed, and names of those attending
(attendance is mandatory). Also, biweekly hazardous chemical safety meetings will be
prepared by the Health and Safety Department using similar documentation for shop areas.
Attendance is mandatory for these meetings also. Documentation for shop safety meetings
will be available in the respective Employee Right-to-know stations and biweekly safety
meeting documentation will be available in the Health and Safety Department to all



employees for further referencing and questioning. Records of all formal training conducted
at OHM Corporation are coordinated and maintained by the Training Department

secretary.

Ata minimum, OHM Corporation will inform employees on the following:

The requirements of 29 CFR 1910.1200--Hazard Communication—~Evaluating
the potential hazards of chemicals and communication of information
concerning hazards and appropriate protective measures to employees. This
is accomplished in several different ways including, but no limited to, 40-
hour OSHA Hazardous Waste Worker Training (29 CFR 1910.120), shop
safety meetings, job site safety meetings, Health and Safety Department
safety meetings, and formal and informal training about specific chemical
hazards.

The location and availability of the written hazard communication program,
list of hazardous chemicals, and MSDS sheets--Notices will be periodically
posted on the employee bulletin boards providing the location of the above
material.

Any operations in their work area where hazardous chemicals are present.

What the company has done to lessen or prevent workers' exposure to these
chemicals.

Employee training shall include at least:

Methods and observations that may be used to detect the presence or release
of a hazardous chemical in the work area (monitoring instruments, visual
appearance or odor), and acute and chronic health effects.

The physical and health hazards of chemicals in the work area
(accomplished through periodic physical and chemical hazard awareness
sessions developed by the Health and Safety Department). These sessions
shall serve as chemical hazards refreshers.

The methods of preventing exposure to hazardous chemicals including the
measures OHM Corporation has taken to protect the employees.

Procedures to follow if OHM Corporation employees are exposed to
hazardous chemicals (location of nearest phone, emergency eyewash, and
shower will be included). These discussions shall include proper operating
procedures for all emergency equipment.

The details of the hazard communication program developed by OHM
Corporation, including an explanation of the labeling system and the
Material Safety Data Sheets, and how employees can obtain and use the
appropriate hazard information.

Standard operating procedures within each respective shop. OHM
Corporation company policy determines what is considered standard
operating procedures.

Procedures for workers involved in non-routine tasks.



Each supervisor or department manager shall ensure that the above training is
emphasized to OHM Corporation employees. The Health and Safety Department will
ensure that each shop, department, and job site is properly informing and training all
employees through daily group meetings and individual discussions. Whenever a new
hazardous chemical is placed into use, the supervisor or department manager shall inform
the employees of the hazards which that chemical may pose. The supervisor or manager
shall also be responsible for obtaining and making available a MSDS for the new chemical.

7.0 HAZARDOUS NON-ROUTINE TASKS

Occasionally, employees at OHM Corporation are required to perform tasks which
are considered to be non-routine. All tasks considered to be non-routine shall be carefully
discussed among the supervisor and those performing the task. This safety briefing shall
include all possible hazards that may be encountered while completing the task, including:

. Hazard recognition

. Chemicals involved and their hazardous properties

d Physical hazards

. Methods of avoiding all hazards (technical instruments, proper personal
protective equipment, etc.)

The following is list of some of the non-routine tasks which may occur at OHM
Corporation together with some information needed to complete the tasks safely.

d Confined Space Entry

- Obtain confined space entry procedure/permit from Health and
Safety Department and follow all protocol before beginning task.
Complete and have supervisor sign permit before any work begins.

- Monitor atmosphere with explosimeter, oxygen meter, and any toxic
gas meter as may be appropriate.

- Discuss specific chemical hazards.

- Discuss protective/safety measures the employee can take (e.g.,
Personal protective equipment and engineering controls, use of life
lines, lock-out/tagout procedures, etc).

- Measures the company has taken to lessen the hazards including
ventilation, respirator, presence of another employee, and emergency
procedures.

. Excavation, Trenching, and Shoring

- Obtain guidelines from Health and Safety Department before
beginning task.

- Comply with all requirements set forth for this activity in 29 CFR
Subpart P(excavating, trenching, shoring).



- Discuss specific chemical hazards.

- Follow confined space entry procedure above if trench is above
shoulder height.

- Discuss protective/safety measures the employee can take.
- Review appropriate accident prevention steps.
Decontamination of Equipment

- Determine possible contaminants and the hazards associated with
them.

- Determine personal protection needed by contacting the Health and
Safety Department.

- Alert all personnel in areas of contamination and decontamination

- Contain and secure all contaminated materials and decontamination
materials.

- Contact the Health and Safety Department for proper disposal.

It is company policy that no OHM Corporation employee will begin work on any
non-routine task without first receiving a safety briefing from their supervisor or a Health
and Safety Department representative.

8.0  INFORMING CONTRACTORS

Hazardous chemicals to which they may be exposed while performing a tasvk
including the following:

- Chemical properties

- Physical properties
- Acute/Chronic health effects

Location of "Employee Right-to Know" station which includes the following:
- MSDS for work area
- Hazard Communication Program

- Other relevant safety material

Precautionary measures to be taken to protect employees from chemical and
physical hazards.

Location of nearest emergency equipment (fire extinguisher, eyewash,
shower, phone, first-aid kit, etc.)

Procedures to follow in the event of employee exposure.

Steps OHM Corporation has taken to reduce the risk of exposure to physical
and chemical hazards including the following:
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Safety meetings

- Hazard Communication Program

- Proper storage and labeling of hazardous chemicals
- Health and Safety Department shop audits

. The methods used to label all hazardous chemicals.

The Health and Safety Department shall offer assistance in providing the above
information to contractors working at OHM Corporation. On initial visit by a contractor to
OHM Corporation, a "Contractor Right-to-Know" release form shall be completed. This
form will state that the above information has been communicated to the perspective
contractor.



APPENDIX C

SITE MATERIAL SAFETY DATA SHEETS

Site Contaminants Hazard Communication Chemicals
Chlordane Gasoline (Unleaded)
DDT dichlorodiphyltrichloroethane Motor oil
Polychlorinated Biphenyls (PCBs) Alconox
Aldrin (no MSDS) Anti-fog
Dieldrin Bleach/detergent
DDD dichloro 2,2 bis(p Diesel fuel
chlorophenol)ethane (No MSDS) Fire extinguishers
Gear lube
Grease
Hand cleaner
Calcium hypochlorite
Liquid detergent
Breathing air
Isobutylene (calibration gas)
Isopropyl alcohol
Methane (calibration gas)
Oil (hydraulic)
Pentane (calibration gas)
Starting fluid
WD-40
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Genium Publishing Corp. Material Safety Data Sheets Collection
One Genium Plaza
— @ Schenectady, NY 12304-4690 Chlordane MSDS No. 877
‘

Section 1 - Chemical Product and Company Identification 42

Product/Chemical Name: Chlordane

Chemical Formula: CoHsCls

CAS No.: 57-74-9 (pure), 12789-03-6 (technical)

Synonyms: Chlor Kil; Chiortox; dichlorochiordene; Dowchlor; NCI-C00099; Octachlor; octachlorodihydrodicycyclopentadiene;
1,2,4,5.6,7.8.8-octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methanoindene; octachloro-4,7-methanohydroindane; octachloro—< 7-
methanotetrahydroindane; Topichlor 20; Velsicol 1068.

Derivation: By Diels-Alder addition of hexachlorocyclopentadiene 1o cyclopentadiene, followed by reaction with chlorine. Pure
chlordane is a solid but in its commercial form it is mixed with a variety of solvents, namely deodorized kerosine. Typical
concenwations are 2 1o 80% chlordane. '

General Use: Chlordane was used as an insecticide until its ban by the EPA in 1988. Its primary use was for termites, but was
also effective on insects such as ants, cutworms, rose beetles, and grubs. A single applicaton would provide termite protection
for> 26 yr. -

Vendors: Consult the latest Chemical Week Buyers’ Guide. 73

Chlordane, 60 t0 75% vol (technical grade, alpha and gamma isomers).

Impurides: Because chlordane is found in solution, there is a mixwre (25 10 40%) of ~ 26 organochlorine compounds, including
heptachior (4 to 10%), nonachlor, Diels-Alder adduct of cyclopentadiene and pentachlorocyclopentadiene,
hexachlorocyclopentadiene, and octachlorocyclopentene.

OSHA PEL NIOSH REL DFG (Germany) MAK
8-hr TWA: 0.5 mg/m3(skin) 10-hr TWA: 0.5 mg/m3(skin) TWA: 0.5 mg/m3(skin)
ACGIH TLV IDLH Level ) Category III: substances with
) 3o 3 systemic effects
(. — TWA: 0.5 mg/m-(skin) Ca. 500 mg/m Onset of Effect: > 2 hr
- Halif-life: > shift length (strongly
cumulative)

Peak Exposure Limit: 5 mg/m3, 30
min. average value, 1/shift

=i Sectiom 3 - Hazards Identification ™

rm

Trer<r<rttr Emergency Overview ri¥r<r<e% V;'!Sﬁn
Chlordane is an organochlorine insecticide. [t is a solid or a coloriess to amber, viscous liquid with a pungent, S 5
chlorine odor. It was banned in 1988 by the EPA because of its toxicity and persistency and bioconcentration Rcalle
in the environment. Inhalation does not appear to be a significant problem at normal use levels, but high I 3
concentrations would produce effects. However, skin absorption and ingestion of even small amounts can S o
adversely affect the central nervous system, liver, and kidneys. Numerous deaths have been associated with K 0
exposure to chlordane. The pure compound is noncombustible, but because it was produced as a soludon, its *Skin
flammability is dependent on the solvent used. | absorption
Potential Health Effects gMI§
Primary Entry Routes: Skin absorpuon, ingestion. inhalation. ) F Jl-f
Target Organs: Skin, liver, kidnevs, blood, central nervous system, respiratory system. R Ol
Acute Effects .
Inhalation: Acute toxic exposures via inhalation would cause symptoms similar to those via ingeston. + Varies
Eye: Contact can be irmitating. depending
Skin: Contact may produce irritation. This appears to have been more common prior w0 1951 when a greater on :he
proporuon of hexachlorocyclopentadiene was added. Chlordane can be absorbed through the skin in concentra- solveni(s)
uons high enough to cause death. In one case, an accidental application caused death via respiratory failure within | present.
, o~ 40 minutes post exposure. (See ingestion symptoms) : Doesn't
o Ingestion: Chlordane primarily affects the CNS by increasing excitability. Symptoms include confusion, bumn when
agiation, remor, incoordination, delirium, convulsions ranging from myoclonic jerking to violent seizures, and pure.
coma. Liver (enlargement) and kidney damage (no urine output due to degeneration of kidney tubules) is fg Ex 3
possible. Blood dyscrasias (imbalance in blood components) are common. Death is possible from respiratory or 2255
kidney failure.
S‘*}“ﬁ‘: e byfyﬂul:!: r&:‘ ;- Core Jiry. :Intzmgh . b :m s been ux::u:um“pém;mm::?sum mtov:u:m Cam;:'n ﬁum;x&aﬁﬁigzﬁmmfmtm‘
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Carcinogenicity: Chlordane is listed by the following agencies in regard to carcinogenicity: EPA-B2 (Probabie human
carcinogen, sufficient animal and insufficient human evidence), IARC-2B (Possible human carcinogen, limited human evidence
m abs;nce of sufficient animal evidence), DFG MAK-B (Justifiably suspected as having carcinogenic potental), and NIOSH-

X
“arcinogen defined without further categorization). In animal studies there is numerous evidence that chlordane is cancerous in
‘ce, but these studies have not been reproduced in other animal species.

.edical Conditions Aggravated by Long-Term Exposure: Liver and kidney disorders.
Chronic Effects: Because chiordane is retained in fat cells, chronic wxicity is a problemn. A survey of homeowners who had
their homes treated for wermites with chlordane reported symptoms such as sinusius, bronchitis, migraine, asthma, neuritis and

neuralgia (pain with or without nerve degeneration, respectively) and ovarian and uterine diseases. However, it cannot be
determined which and how many of these effects were due solely to exposure to chlordane.

~Section 4 - First Aid Measures

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Genuly lift eyelids and flush immediately and continuously
with flooding amounts of water for at least 15 min. Do not scrub! Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed
area with soap and water. Do not scrub because this will increase absorpuon risk. For reddened or blistered skin, consult a
physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison conitrol center. Unless the

poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce vomiting
(most effective if done within 30 min. of ingestion).

After first aid, get appropriate in-plant, paramedic, or community medical support.
Note to Physicians: Chlordane's metabolites oxychlordane and heptachlor epoxide are indicators useful for biological

monitoring. Dialysis, exchange transfusion, and hemoperfusion are ineffective. Oral administration of cholestyramine may
enhance excretion.

Special Precautions/Procedures: Do not administer adrenergic amines which may further increase myocardial irrimbility and
produce refractory ventricular arrhythmias. For seizures: Diazepam IV bolus - 5 10 10 mg, repeated every 15 min. PRN up to
30 mg. If seizures cannot be conwolled or recur, administer phenytoin or phenobarbital.

Section: 5 - Fire Fighting Measures
Flash Point: 225°F (107.2 *C), in kerosine solvent. Flash point may be <100 °F (212 °C) depending on

P

Genium

‘vent. Pure chlordane is a noncombustible soiid. -

h Point Method: OC 0
Autoignition Temperature: 410°F (210°C) in kerosine solvent o o
LEL: 0.7% v/v (kerosine solvent) é
UEL: 5% v/v (kerosine solvent)

Flammability Classification: Class [IIB Combustble liquid (in kerosine solvent),

Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or aicohoi-resistant foam.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire. Vapors may travel to ignition source and flash
back. Chlordane solutions pose a vapor explosion hazard indoors, outdoors, and in sewers.

Hazardous Combustion Products: Include chlorine, hydrogen chloride, phosgene, and carbon oxide gases.

Fire-Fighting Instructions: If possible without risk, move container from fire area. Apply cooling water to container sides until
well after fire is out. Stay away from ends of wnks. Withdraw immediately if you hear a rising sound from venting safety

device or notice any tank discoloration due 1o fire. Do not release runoff from fire control methods to sewers or waterways.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing

apparatus (SCBA) with a full facepiece operated in pressure-demand or posidve-pressure mode. Strucmural firefighters'
protecuve clothing is not effective for fires mvolvmg chlordane.

Spill /Leak Procedures: Notify safety personnel, isolate and ventilate area, deny enury, and stay upwind. Shut off all ignition
sources. Cleanup personnel should protect against exposure.

Smail Spills: Take up with earth, sand, vermiculite, or other absorbent, noncombustible material.

Large Spills

Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release intwo sewers or waterways.

Cleanup: Mop any residue with a mild alkali solution (will release the chlorine).

Regulatory Requxrements Foilow applicable OSHA regulations (29 CFR 1910.120).

Section 7 ~Handling and Storage

=~ 4ling Precautions: Use non-sparking tools to open containers.

.ge Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles (Sec. 10).
ontainers should be aluminum, aluminum clad, or high-bake phenolic enamel-lined metal.

Page 2 of 4

Copyrigit © 1993 Genmum Publimhing Carporsnan. Any | us or duction wzhout the pubiish




10/93 Chlordane MSDS No. 877
- Section 8 - Exposure Controls / Personal Protection -

its source,(103

liver, kidneys, blood, CNS and respiratory system,

indusmry is controversial, establish your own policy.

facilides.

Engineering Controls: To prevent static sparks, electrically bond and ground all equipment used with and around chiordane,
Ventilation: Provide general or local exhaust ventilation systems o maintain airbome concentrations below OSHA PELs
(Sec. 2). Local exhaust ventlaton is preferred because it prevents contaminant dispersion into the work area by controiling it at

Administrative Controls: Consider preplacement and pericdic medical exams of exposed workers with emphasis on the skin,

Respiratory Protection: Seek professional advice prior 1o respirator selection and use. Follow OSHA respirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable levels, use a SCBA or
supplied-air respirator (with auxiliary SCBA) with a full facepiece and operated in pressure-demand or other positive pressure
mode. For emergency or nonroutine operadons (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning!
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. [f respirators are used, OSHA requires a
written respiratory protection program that includes at least: medical certification, training, fit-iesting, periodic environmental
monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or
repeated skin contact. Teflon has a breakthrough time of > 4 hr and is a suitable material for PPE. Wear protective eyeglasses or
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
Contaminated Equipment: Separate contaminated work clothes from sireet clothes. Launder before reuse. Remove this

material from your shoes and clean personal protective equipment.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before

eaung, dnnkmg, smokmg, usmg the toxlet, or applymg cosmetics.

Physical State: Solid (pure), liquid (technical)

Appearance and Odor: Colorless to amber, viscous
liquid with a pungent, chlorine odor.

Odor Threshold: 5 x 104 ppm

Vapor Pressure: 0.00001 mm Hg at 25 'F (77 *'C)

Formula Weight: 409.8

Specific Gravity (H20=1,at4°C); 1.56at25°'C(77°F)

Water Solubility : 9 ug/L at 77 °F (25 *'C)

Octanol/Water Partition Coefficient: log Kow = 2.78

Other Solubilities: Soluble in ahphacic and aromatic
hydrocarbons including deodorized kerosine. Decomposes
in alkalis.

Boiling Point: 347 °F (175 'C) at2 mm Hg

Melting Point: 203 to 204.8 'F (95 to 96 *C), pure solid

Viscosity: 69 Pat 77 'F (25 'C)

Refraction Index: 1.56 w0 1.57 at 77 °F (25 °C)

Surface Tension: 25 dyne/cm at 68 °F (20 *C)

- Section 10 - Stability and Reactivity . =

Polymerization: Hazardous polymerization does not occur.

and coatings.

hydrogcn chloride, and carbon oxide gases.

Stability: Chlordane is stable at room temperature in closed containers under normal storage and handling conditions.
Chemical Incompatibilities: Include oxidizers and alkalis. Corrosive to iron and zinc. Auacks some forms of plastics, rubber,

- Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles.
Hazardous Decomposition Products: Thermal oxidative decomposition of chlordane can produce toxic chlorine, phosgene,

Section 11- Toxicological Information:

effect on seizure threshold.

Carcinogenicity: Mouse, oral: 2020 mg/kg
given for 80 continuous weeks caused liver
mors.

Mutagenicity: Human, lymphocyte cell:
10 umol/L caused mutauon.

* See NIOSH. RTECS (PB9800000). for additional toxicity data.

Toxicity Data:®

Acute Inhalation Effects: Teratogenicity: Mouse, oral: 152 mg/kg given for 1 to 19 days of
Cat, inhalation, LCsq: 100 mg/m3/4 hr caused pregnancy-caused developmental abnormalities of the immune and
somnolence, excitement and convulsions or reticuloendothelial systems.

Acute Oral Effects:

Man, oral, TD_o: 3071 pg/kg produced coma, difficulty breathing,
and naysea or vomiting.

Human, oral, LDy g: 29 mg/kg caused fauty liver degeneradon.

Human, skin, LD[ o: 428 mg/kg caused remor, ataxia, and
convulsions or etfect on seizure threshold.

Rat, oral, LDsg: 200 mg/kg

Capyngix © 1993 Conaun Publshng Corporsucn. Any comumercisl use or reproducnon w dhout the publishar's per i# pronibiad Page3of4




MSDS No. 877 Chlordane 10/93
e oo gt e - Section 12 - Ecological Information SR R

Ll\icotoxxcxtv Goldfish, TLm = 0.5 ppm/96 hr; bluegill, LCsq = 57 to 74.8 ng/L/96 hr; brown trout, LC50 = 11.1 ug/L/96 hr;

mallard duck, LDsg = 858 ppm: pheasant, LDsg = 430 ppm.
<oncentration: Pinfish (Lagodon rhomboides), 96 hr BCF = 6227; frogs (Xenopus laevis), 96 hr BCF = 108

.avironmental Degradation: Chlordane is not very mobile in soil and is not likely to leach. The degradation rate is estimated at
4.05 10 28.33%/yr with a mean half-life of 3.3 yr. [t can voladlize from the surface (especially if soil is moist). In water,
chlordane is not expected to hydrolyze oxidize, or undergo direct photolysis. It volatilizes with an esumated half-life of 7.3 w0
7.9 hr from a river | m deep, glowing 1 m/sec, with a wind velocity of 3 m/sec at 73.4 °F (23 "C). In air, chlordane will react in
the vapor phase with photochemxcally produced hydroxyl radicals with an estimated half-life of 6.2 hr.

- Section: 13 - Disposal Considerations .-

Dlsposal Chlordane is a good candidate for liquid injection incineration or rotary kiln incineration. Although chlordane is
decomposed by alkalis, the basic objection to this treatment is time. It could take several days w0 weeks t0 ensure complete
hydrolysis. If spilled in water at > 10 ppm, apply activated carbon at 10 X spilled amount. Contact your supplier or a licensed
contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

Container Cleaning and Disposal: Triple rinse containers and dispose of rinse water as you would other chlordane waste. If
possible, return to supplier for reuse or if this is not in accordance with 49 CFR 173.28, puncture conuainer and either ship
scrap meta] facility for recycling or send to landfill.

DOT Transportatxon Data (49 CFR 172.101).

Shipping Name: Organochlorine Packaging Authorizations Quantity Limitations
pesticides liquid, flammable, a) Exceptions: None a) Passenger, Aircraft, or Railcar: 1L
toxic, n.o.s. flash point less than b) Non-bulk Packaging: 173202  b) Cargo Aircraft Only: 60 L
23°C* ¢) Bulk Packaging: 173.243
Shipping Symbols: - Vessel Stowage Requirements
Hazard Class: 3 ‘ a) Vesse| Stowage: B
ID No.: UN2762 *b) Other: -

Packing Group: II
1bel: Flammable liquid, Poison -
secial Provisions (172.102): -

* Depending on the flash points of the solvent involvcd if grea[er than 73 °F (23 'C) the UN No. will be 2995.

EPA Regulations:

Listed as a RCRA Hazardous Waste Number (40 CFR 261.33): U036

RCRA Hazardous Waste Classification (40 CFR 261.33): Not classified

Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA, Sec. 311 (b)(4)
CERCLA Reportable Quantity (RQ), 1 1b (0.454 kg)

SARA 311/312 Codes: 1, 2

Listed as a SARA Toxic Chemical (40 CFR 372.65)

Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Threshold Planning Quandty (TPQ): 1,000 Ib
OSHA. Reguiations:

Listed as a Air Contammam (29 CFR 1910 1000, Table Z-1, Z-1-A)

. = SQaction 16 - Other Information
References: 73, 103, 124, 126, 127, 132, 133, 136, 148, 153, 168, 183, 186

Prepared By .......c.cocovnrmresenrorsennns M Gannon, BA
Industrial Hygiene Review ......... DJ Wilson, CIH
Medical Review .........ccccovreencnnene J Brent, MD, PhD

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as (o the accuracy or suitability of such

" “vrmaton for application to the purchaser's intended purpose or for consequences of its use.
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Genium Publishing Corp. | Material Safety Data Sheets Collection
Scheng::diﬁgn lg?gf 1690 DDT (Dichlorodiphenyltrichloroethane)

(518) 377-8854 MSDS No. 155
Date of Preparation: 10/93
- Section'1 - Chemical Product and Companyv Identification -~ 42
Product/Chemical Name: .... DDT (Dichlorodiphenyitrichioroethane)
Chemical Formula: .............. (CICgH4)2CHCCl3
CAS No.: ... 50-29-3

Synonyms: Agritan; 2,2-bis(p-chlorophenyl)-1,1,1-trichloroethane; chlorophenothan; Citox; dichlorodiphenyltrichloroethane;
Dicophane; diphenyltrichiorcethane; Genitox; Kopsol; NCI-C00464; Neocid; Pentech; trichlorobis (4-chlorophenyl) ethane;
1,1'<2,2,2-richlorvethylidene)bis(4-chlarobenzene), Zerdane.

Derivation: Prepared by condensing chloral or chloral hydrate with chlorobenzene in presence of sulfuric acid.

General Use: One of the most widely used contact insecticides from 1945 undl its ban in 1972. Although banned in the U.S.
(except for such uses as emergency health situations and for controlling body lice), it is stll widely used in the wopics for control
of vector-carrying diseases such as malaria, yellow fever, dengue, filariasis, louse-bome typhus, and louse-bome relapsmg fever.

Section: 2 - Composition / Information:on: Ingredlents

DDT: p'pDDT 70% wt + 0’2 DDT 30% wt (technical grade)
Trace Impurities: DDD, DDE

OSHA PELs NIOSH REL DFG (Germany) MAK (skin)
8-hr TWA: 1 mg/m> (skin) 10-hr TWA: 0.5 mg/m3 TWA: 1 mg/m3 (total dust)
ACGIH TLVs Ca*: (L?’imit of quandtation: 0.1 Category III: Substances with systemic
. 3 mg/m3) effects
TWA: 1 mg/m IDLH Level Onset of effect: > 2 hr.
Can Peak Exposure Limit: 10 mg/m3, 30

min. average value, 1/shift

* Ca = Carcinogen

—
frrorrtr Emergency Overview aaraaw Wilson
DDT is a white o gray, crysaalline solid, Although it has been banned in the U.S. because of its persistence in Risk
the environment and potential for bioaccumulation, DDT has not produced toxicity in workers who either + Scale
manufactured or used it (even over many years). However, this lack of toxicity is based on inhalation and R 1
skin absorption. If DDT is ingested, especially in large amounts, central nervous system effects will occur I 3*
with possible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human . S 1
carcinogen. K 2
o - — T *Skiﬂ
Potential Health Effects absorption
Primary Entry Routes: Inhalation, ingestion, skin contact. HMIS
Target Organs: Cenmal nervous system, liver, skin, peripheral nervous system. H 2t
Acute Effects F 2
Inhalation: Inhaladon does not appear to cause txicity beyond that of minor mechanical irritation. R 0
Eye: Exposure t0 423 mg/m3/ 1 hr/day for 6 days caused eye irritation. +chronic
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent effects
involved. Aqueous solutions and the powder or crystals are not easily absorbed. PPE?

Ingestion: DDT can cause a variety of central nervous system effects if ingested. Large doses generally result in *Sec. 8
vomiting, while smaller doses cause symptoms within 2 to 3 hr post-ingestion. Symptoms include tingling of the
lips, tongue, and face; malaise; headache: sore throat: fatigue; tremors of the head, neck, and eyelids; apprehension; ataxia; and
confusion. Convulsions and paralysis of the hands is possible in severe exposures (if vomiting does not occur). Vital signs are
usually normal, but in severe poisonings, the pulse may be irregular and abnormally slow. Based on animal studies, it is
expected that ventricular fibrillation and sudden death can occur at any time during acute poisoning. Recovery from acute
poisoning generally occurs within 24 hr except in the most serious cases.

Carcinogenicity: DDT is considered a suspected human carcinogen by several governmental agencies. I[ARC-2B (possibly
carcinogenic to humans, limited evidence in humans in the 2bsence of sufficient evidence in experimental animals), NTP-2
‘ (reasonably anticipated to be a carcinogen: limited human evidence or sufficient animal evidence), EPA-B2 (sufficient animal

<\ evidence; inadequate human evidence), and NIOSH-X (carcinogen defined without further categorization)

Medical Conditions Aggravated by Long-Term Exposure: Possibly, disorders of the central nervous system and liver.

Capyrigix © 1993 by Geeuum Publishing Carp Aay i d without the publisher 1 bi a8 1o the suibdiry of mformanon herewn for the purchaser's
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MSDS No. 155 DDT (Dichlorodiphenylitrichloroethane) 10/93

Chronic Effects: There are conflicting reports on whether or not DDT produces chronic effects in humans. Although it is well
established that chronic exposure in experimental animals produces effects including liver damage, CNS degeneration,

| dermatius, weakness, convulsions, coma, and death, these effects are not confirmed in humans. Liver cancer is confirmed in
animals, but has not been documented in humans. These conflicting reports appear due to the lack of documented chronic
toxicity in workers and data showing that DDT and its metabolites are retained in the body fat for long time periods, thus
providing a basis for the possibiliry of chronic wxicity.

Other: Soivents such as kerosine are added to DDT as a vehicle and, depending on the type involved, may be more toxic than
DDT itself.

Section 4 - First Aid Measures

Inhalation: Remove exposed person 10 fresh air and support breathing as needed.

Eye Contact: Do no¢ allow victim to rub or keep eyes tightly shut. Genuly lift eyelids and flush immediately and continuously
with flooding amounts of water until ransported to an emergency medical facility. Consult a physician immediately.

Skin Contact: Quirkly remove conaminated clothing. Rinse away any loose material and wash exposed area with soap and water.
For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing because it may pose a fire hazard.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison contol center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water 1o dilute. Do not
induce vomiting. Gastric lavage should be performed prompdy.

After first aid, get appropriate in-plant, paramedic, or community medical support

Notes to Physicians: Effects may be delayed; keep under observauon.

Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for the relief of central neurological
manifestations; ribromoethanol and paraldehyde are recommended for allaying prolonged convulsions.

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash Genium
Point is 162 °F (72.2 *C) although the specific vehicle is not identified.

Flash Point Method: CC o

Autoignition Temperature: None reported 0 @

LEL: None reported é

UEL: None reported

Flammability Classification: Class [IIA Combustble Liquid (varies depending on vehlcle)
xtinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires, use -
water spray, fog, or regular foam.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire.

Hazardous Combustion Products: Chloride fumes and carbon oxide gases.

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. Fight fire from maximum
distance. Stay away from ends of tanks.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural ﬁrc fighters'
protective clothing is not effective,

- Section 6:-- Accidental Release Measures-

Spill /Leak Procedures: Notify safety personnel, isolate area, deny entry, and sy upwind. Shut off all ignidon sources.
Cleanup personnel should protect against contamination,

Small Spills: For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp mop any residue. For small
solution spills, ke up with earth, sand, vermiculite, or other absorbent material and place in suitable containers for disposal.

Large Spills -
Containment: Dike far ahead of liquid spill for later reclamation or disposal. Do not release into sewers or waterways.
Regulator} Reqmremems Follow apphcable OSHA reguiadons (29 CFR 1910.120).

- Section7 - Handling and Storage

Handling Precautions: Use non-sparkmg wols to open containers. Keep dry chemical extinguishers on hand in case of fire.
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat,
1gmuon sources, and incompatibles (Sec. 10). Do not store in aluminum or iron containers.

Section § - Exposure Controls / Personal Protection: -

—. Ventilation: Provide general or local exhaust ventilation systems to maintain airbome concentrations below OSHA PEL

Engineering Controls: To prevent static sparks, electically ground and bond all equipment used with and around DDT.

ec. 2). Local exhaust vendladon is preferred because it prevents contaminant dispersion into the work area by conmoiling it at

s source.(103)
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liver

and central nervous system.

Page:Of'i Copyngit © 1993 Geninm Publshing Carparauan. Any i wsa of reproduction without the pablishar's parmission is prohibimd,

i



‘| Physical State: Solid

10/93 DDT (Dichlorodiphenyitrichloroethane) MSDS No. 155

Respiratory Protection: Seek professional advice prior 0 respirator selection and use. Follow OSHA respirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentraton, use a SCBA
with a full facepiece and operated in pressure demand or other positive-pressure mode, or any supplied-air respirator with a full
facepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do
not protect workers in oxygen-dericient atmospheres. If respirators are used, OSHA requires a written respiratory protection
program that includes at least: medical certficarion, training, fit-testing, periodic environmental monitoring, maintenance,
inspecton, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntets made of butyl rubber 10
prevent prolonged or repeated skin contact, Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-
protection regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, esublish your own policy.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
facilities.

Contaminated Equipment: Separate contaminated work clothes from sweet clothes. Launder before reuse. Remove this
material from your shoes and clean personal protective equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before

eating, drinking, smoking, using the toilet, or applying cosmetics.

"~ Section 9 - Physical and Chermical Properti

Appearance and Odor: White 0 gray crystals or powder which is odorless or has a slight aromatic odor.

Odor Threshold: 5.0725 mg/m3

Vapor Pressure: 5.5 x 106 mm Hg at 68 °F (20 °C)

Formula Weight: 354.48

Specific Gravity (H20=1, at 4 *°C): 0.98 10 0.99

Water Solubility : 0.0012 ppm

Other Solubilities (g DDT/100 mL): acetone 58, 95% alcohol 2, benzene 78, benzyl benzoate 42, carbon tetrachloride 45,
chlorobenzene 74, cyclohexanone 116, dibutyl phthalate 33, o-dichlorobenzene 68, dichlorodifluoromethane 2, dioxane 100,
ethyi ether 28, gasoline 10, isopropanol 3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75,
peanut oil 11, pine 0il 0 to 16, tewalin 61, tributyl phosphate 50, and xylene &0.

Boiling Point: 365 °F (185 'C)

Melting Point: 227 °F (108.3 *C) -

Section 10 - Stability and Reactivity--

Stability: DDT is stable at room temperature in closed containers under normal storage and handling conditions. It biodegrades
very slowly.

Polymerization: Hazardous polymerization does not occur.

Chemical Incompatibilities: Strong oxidizers, alkaline materials, iron and aluminum salts.

Conditions to Avoid: Exposure to heat, ignition sources, and incompaubles.

Hazardous Decomposition Products: Thermal oxidative decompaosition of DDT can produce carbon dioxide.

+:: Section11=Toxicological Informatio:

Toxicity Data:*
Eye Effects: None reported. Carcinogenicity: Rat, oral, TD4: 1225 mg/kg given for 7 continuous
) weeks caused liver tumors.
Skin Effects: None reported. Mutagenicity: E. coli: 15 umol/L caused DNA damage.

Teratogenicity: Rat, oral, TD: 112 mg/kg given w a 56 day old
male caused paternal effects (spermatogenesis, testes, epididymis,
sperm duct).

Acute Oral Effects:

Human, oral, LDy, 500 mg/kg caused
convulsions, cardiac arrhythmias, and
respiratory changes.

Rat, onal, LDsq: 87 mgskg: details not reported

* See NIOSH. RTECS (KJ3325000), for additional toxicity data.

Section 12 - Ecological Information

Ecotoxicity: Glass shrimp (Palaemonestes kadiakensts), LC50 = 2.3 mcg/L/96 hr at 69.8 °F (21 "C); Japanese quail, 2 month old
male, (Coturnix japonica), LD5g = 841 mg/kg; bluegill (Lepomis macrochirus), LCs0 = 28.7 meg/L/36 br.
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MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) 10/93

Environmental Degradation: In water, DDT will adsorb strongly to sediments, significantly bioconcentrate in fish, and will be
subject to considerable evaporation with an estimated half-life of several hr 10 almost 50 hr from certain waters. It may

- biodegrade when high concentrations of required microbes (Escherichia, Hydrogenomonas, and Saccharomyces) are present.

“n land, DDT will adsorb strongly and should not appreciably leach o groundwater. It may evaporate (haif-life of 100 days)
ad is subject to photooxidation from soil. DDT may significandy biodegrade in flooded soils or under anaerobic conditions
provided high populations of the required microbes are present. Half-life ranges from 2 10 >15 yr. In the air, DDT is subject to
direct photooxidation and reaction with photochemically produced hydroxyl radicals (est. half-life = 2 days). Wet and dry

depositon are significant mechanisms for removal from air.

Disposal: DDT is a good candidate for rotary kiln or liquid injection incineration (furnace with afterburner and alkali scrubber).
60 t0 80% removal of DDT from contaminated soils has been achieved in 10 min. by super critical-carbon dioxide exmraction.
Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local
regulations.

Container Cleaning and Disposal: Triple rinse containers. Containers in good condition should be returned to the manufacturer
and those that are not reusable should be punctured and transported to a scrap metal facility for recycling, disposal, or burial in
a designated landfill.

DOT Transportation Data (49 CFR 172.101):

Shipping Name: Organochlorine Packaging Authorizations Quantity Limitations
pesticides, solid toxic, n.o.s. a) Exceptions: 173.153 a) Passenger, Aircraft, or Railcar: 100 kg
Shipping Symbols: — b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: 200 kg
Hazard Class: 6.1 ¢) Bulk Packaging: 173.240
ID No.: UN2761 Vessel Stowage Requirements
Packing Group: III a) Vessel Stowage: A
Label: Keep Away From Food ) b) Other: 40

Special Provisions (172.102): —

Regulatory Information

'A Regulations: =
<CRA Hazardous Waste Number (40 CFR 261.33): U061
Listed as a RCRA Hazardous Waste Classification (40 CFR 261.33)
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 311 (b)(@); and CW A, Sec. 307(a)
CERCLA Reporable Quantty (RQ), 1 1b (0.454 kg)
SARA Toxic Chemical (40 CFR 372.65): Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed
OSHA Regulations:

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A)
: w cooreSectionr 16-- Other Information . - .o

References: 73, 101, 103, 124, 126, 127, 132, 133, 136, 139, 148, 153, 167, 168, 169, 176, 180, 183

Prepared By M Gannon, BA
Industrial Hygiene Review ......... PA Roy, MPH, CIH
Medical Review ................. S T Thobum, MD, MPH

Disclaimer: Judgments as 10 the suitability of information herein for the purchaser's purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser's intended purpose or for consequences of its use. -
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COPYRIGHT 1985 SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 528
ALL RIGHTS RESERVED ) TWX 510-670-3600
CUSTOMER P.O. NO. PE1138

DATE 6/24/92 MATERIAL SAFETY DATA SHEET PAGE 1

7/ SECTION I -GENERAL INFORMATION
JALOG NO 48972 (REORDER PRODUCT BY THIS NO.)
PRODUCT NAME DIELDRIN

DATA SHEET NO 1489720

DIELDRIN
FORMULA MIXTURE FORMULA WEIGHT
CAS NRTECS
SYNONYM ANALYTICAL STANDARD IN ISOOCTANE
MANUFACTURER SUPELCO INC. PHONE 814-359-3441

ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES
CHEMICAL NAME

COMMON NAME - PERCENTAGE - CAS #
(FORMULA) - PEL(UNITS) - TLV(UNITS)
LD50 VALUE - CONDITIONS
3,4,5,6,9,9-HEXACHLORO-1A,2,2A,3,6,6A,7, 7A-OCTAHYDRO-2,7:3,6
~-DIMETHANO-NAPH {2, 3-6 } OXIRENE

DIELDRIN 0.02 60-57-1
C12H8C160 0.25 MG/M3  0.25 MG /M3
46 MG/KG ORAL RAT SEE FOOTNOTE(4,9)
PENTANE, 2,2,4-TRIMETHYL-
ISO-OCTANE 99.98 540-84-1
C8H18 N/A N/A
OOTNOTES

4 CLASSIFIED BY IARC AS A CLASS 3 CARCINOGEN.

Y THIS MATERIAL IS NOT LISTED ON THE TSCA (TOXIC SUBSTANCES
CONTROL ACT) INVENTORY. THIS MATERIAL IS INTENDED FOR R&D
USE ONLY AND MAY NOT BE USED FOR DRUG, HOUSEHOLD, OR OTHER
PURPOSES. IT IS SUBJECT TO TSCA REGULATIONS AT CFR 40 PART
720.36 WHICH DEAL WITH THE EXEMPTION OF CHEMICALS USED IN
RESEARCH AND DEVELOPMENT FROM PMN (PREMANUFACTURE NOTIFICATION)
REQUIREMENTS. 1IN ADDITION, THE BURDEN OF SAFE USE OF THE
MATERIAL RESTS WITH YOU AND, THEREFORE, IT SHOULD BE HANDLED
ONLY BY QUALIFIED PERSONS TRAINED IN LABORATORY PROCEDURES
AND GOOD SAFETY PRACTICES.

SECTION III - PHYSICAL DATA

BOILING POINT 99 C MM MELTING POINT -116 C

VAPOR PRESSURE 41 MM C VAPOR DENSITY 3.90 C (AIR=1)
SPECIFIC GRAVITY .690 G/ML C (WATER=1) PERCENT VOLATILE BY VOLUME 100
WATER SOLUBILITY O EVAPORATION RATE »>1 (ETHER=1)

APPEARANCE CLEAR COLORLESS LIQUID

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT 10 F CLOSED CUP FLAMMABLE LIMITS LEL 1.1 UEL 6.0

EXTINGUISHING MEDIA

co2

L
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SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048
TWX 510-670-3600

DATE 6/24/92 MATERIAL SAFETY DATA SHEET PAGE
CATALOG NO 48972 (REORDER PRODUCT BY THIS NO.)

4 RODUCT NAME DIELDRIN
' JATA SHEET NO 1489720
DIELDRIN

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

* CONTINUED *
FOAM
DRY CHEMICAL
SPECIAL FIRE FIGHTING PROCEDURES

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE.
UNUSUAL FIRE AND EXPLOSION HAZARDS

CAN REACT VIGOROUSLY WITH REDUCING MATERIALS.

SECTION V - HEALTH HAZARD DATA
TLV N/A

LD50 N/a
PEL N/A

EMERGENCY AND FIRST AID PROCEDURES
EYES

FLUSH EYES WITH WATER FOR 15 MINUTES.

SKIN
—FLUSH SKIN WITH LARGE VOLUMES OF WATER.

JHALATION

IMMEDIATELY MOVE TO FRESH AIR.

GIVE OXYGEN IF BREATHING IS LABORED

IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION

INGESTION

NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON

NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT
DO NOT INDUCE VOMITING.

EFFECTS OF OVEREXPOSURE

CONTAINS LOW CONCENTRATION(S) OF MATERIAL(S) KNOWN TO THE STATE OF
CALIFORNIA TO

CAUSE CANCER.

SUCH CONCENTRATION(S) IS/ARE SUBSTANTIALLY BELOW OSHA-HCS THRESHOLDS

WHICH WOULD REQUIRE LISTING HEREIN AS A COMPONENT OF THIS MIXTURE.
IRRITATES EYES

IRRITATES SKIN
IRRITATES NOSE AND THROAT
SECTION VI - REACTIVITY DATA

STABILITY STABLE.

529



SUPELCO, INC. SUPELCO PARK BRELLEFONTE, PA 16823-0048
TWX 510-670-3600

DATE 6/24/92 MATERI A DATA SHEE PAGE

CATALOG NO 48972 (REORDER PRODUCT BY THIS NO.)
#~ RODUCT NAME DIELDRIN
JATA SHEET NO 1489720
DIELDRIN

SECTION VI - REACTIVITY DATA

* CONTINUED *
CONDITIONS TO AVOID
N/A
INCOMPATIBILITY
REDUCING AGENTS
HAZARDOUS DECOMPOSITION PRODUCTS
N/A

HAZARDOUS POLYMERIZATION WILL NOT OCCUR.

CONDITIONS TO AVOID
N/A
| SECTION VII - SPILL OR LEAK PROCEDURES

P
-PS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
TAKE UP WITH ABSORBENT MATERIAL.

VENTILATE AREA.
ELIMINATE ALL IGNITION SOURCES.

WASTE DISPOSAL METHOD
COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS

SECTION VIII - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (SPECIFIC TYPE)

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER.
PROTECTIVE GLOVES

WEAR GLOVES.
EYE PROTECTION

WEAR PROTECTIVE GLASSES.
o
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SUPELCO, INC. SUPELCO PARK BELLEFONTE, PA 16823-0048 531
TWX 510-670-3600

DATE 6/24/92 MATERIAL SAFETY DATA SHEET PAGE 4
_CATALOG NO 48972 (REORDER PRODUCT BY THIS NO.)

4 TODUCT NAME DIELDRIN
JATA SHEET NO 1489720
DIELDRIN

SECTION VIII - SPECIAL PROTECTION INFORMATION

* CONTINUED *
VENTILATION
USE ONLY IN WELL VENTILATED AREA.
SPECIAL
N/A
OTHER PROTECTIVE EQUIPMENT
N/A

SECTION IX - SPECIAL PRECAUTIONS

STORAGE AND HANDLING

REFRIGERATE IN SEALED CONTAINER.

KEEP AWAY FROM HEAT.

STORE IN DRY, WELL VENTILATED AREA.
—XEEP AWAY FROM IGNITION SOURCES.

L_.ER PRECAUTIONS
AVOID EYE OR SKIN CONTACT.
AVOID BREATHING VAPORS.

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH HEREIN ARE BELIEVED TO BE
ACCURATE AS OF THE DATE HEREOF, SUPELCO, INC. MAKES NO WARRANTY WITH RESPECT
THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON.

LAST REVISED 1/30/90
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ One Genium Plaza Sheet No. 683
Schenectady, NY 12304-4690 USA Polychlorinated Biphenyls (PCBs)

(518) 377-8854

Issued: 11/88 Revision: A, 9/92
Section 1. Materiai Identification 39
Polychiorinated Biphenyls {C,2Hy,,Cl, (n=3, 4, )] Description: A class of nonpolar chlorinated hydrocarbons with a R 1 NFPA
biphenyl nucleus (two benzene nuclei connected by a single C-C bond) in which any or all of the hydrogen atoms havebeen [ 4 o
replaced by chiorine. Commercial PCBs are mixmres of chlorinated biphenyl isomers with varying degrees of chlorination.  §

3'
Prepared indusaially by the chlorination of biphenyl with anhydrous chlorine in the presence of a catalyst such as ferric K 1 %o
chloride or iron filings. Except for limited research and development zpplications, PCBs have not been produced in the US ~ * Skin

since 1977. When large quantities of PCBs were manufactired in the US, they were marketed under the radename Aroclor  absorpdon  HMJS

(Monsanto) and were characterized by four digit numbers. The first two digits indicating biphenyls (12), tiphenyls (54), or H 2:
both (25, 44); the last two digits indicating the weight percent of chlorine. PCBs' thermal stability, nonflammabilicy, and F 1
high dielectric capability made them very useful in elecmical equipment. Formerly used as additives in hydraulic fluids, heat R @
ransfer systems, lubricants, cutting oils, printer’s ink, fire retardants, asphait. brake linings, automobile body sealants, PPE}
plasticizers, adhesives, synthetic rubber, floor tle, wax extenders, dedusting agents, pesticide extenders, and carbonless FSec. 8
reproducing paper. PCBs are stll used in certain existing electrical capacitors and transformers that require enhanced :E%:::‘C

electrical protecton to avoid heating from sustained electic faults.

Other Designations: CAS No. 1336-36-3, Aroclor, Clophen, Chlorextol, chlorinated biphenyls, chlorinated diphenyl,
chlorinated diphenylene, chloro biphenyl, chloro-1,1-biphenyl, Dykanol, Fenclor, Inerteen. Kaneclor. Montar, Noflamol,
Phenoclor, Pyralene, Pyranol, Santotherm, Sovol, Therminot FR-1

Cautlons: PCBs are potent liver toxins that may be absorbed through skin. Potendally, chronic or delayed toxicity is significant because PCBs
accumulate in farry tissue and may reasonably be anticipated to be carcinogens. PCBs are a bicaccumulative environmental hazard. When
burned, decomposition products may be more hazardous than the PCBs.

‘Section 2.. Ingredients and Occupational Exposure Limits .. =" -~ .

PCBs, contain various levels of polychlorinated dibenzofurans and chlorinated naphthalenes as contaminants

1991 OSHA PELs, Skin . 1985-86 Toxicity Data*
8-hr TWA (Chlorodiphenyl. 42% chlorine): 1 mg/m® Rat, oral, TD: 1250 mg/kg administered intermitently for 25
8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m® weeks produced liver umors.

Mammal, oral, TDy,: 325 mg/kg administered to female for
30 days prior to mating and from the 1st to the 36th day of
gestation produced effects on newborn (stllbirth; live birth

1990 DFG (Germany) MAK, Danger of Cutaneous Absorption
TWA (Chlorodiphenyl, 42% chlorine): 0.1 ppm (1 mg/m?)

Category III: Substances with systemic effects, onset of effect > 2 hr., : Y it
haif-life > shift length (soongly cumulative) ndex; viabilicy index). ~
Short-term Level: | ppm, 30 min., average value, 1 per shift 1990 NIOSH REL

: @ ine): 0. ) 3 TWA (Chlorodiphenyl, 42% chlorine): 0.001 mg/m?®
ge:égmﬁio(dsgh:gg‘l'g‘i 2 chlorine): 0.05 ppm (0.5 mg/m") TWA (Chlorodiphenyl, 54% chlorine): 0.001 mg/m?

Short-term Level: 0.5 ppm. 30 min., average value, 1 per shift 1992-93 ACGIH TLVs, Skin *
TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m®
TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m?

" These guidelines offer reasonably good protection against sysiemic intoxication, but may not guarantec that chioroacne won't oceur.

+ See NTOSH, RTECS (TQ1350000), for additional reproductive, tumorigenic, and toxicity daca.

-Section 3. Physical Data*

Boiling Point: 644-707 *F (340-375 ‘C) Specific Gravity: 1.3 © 1.8 ac20°C

Melting Point: 42%: -2.2 "F (-19°C); 54%: 14 'F (-10* Water Solubility: Low solubility (0.007 w0 5.9 mg/L)
Vapor Pressure: | mm Hg at 100 *F (38 'C); 10410 10" mm & 20 °C Other Solubilities: Most common organic solvents, oils, and fats;
Molecular Weight: 188.7 10 398.5 slightly soluble in glycerol and glycols.

Appearance and Odor: PCBs vary from mobile oily liquids 1o white crystalline solids and hard non-crystailine resins, depending upon
chlorine content.

* Physical and chemical properties vary widely according 1o degree and to the position of chlorination.

‘Section 4. Fire and Explosion Data .

Flash Point: 236-385 'F (141-196 'C) OC* | Autoignition Temperature: 464 °F (240 'C)|LEL: None reported [UEL; None reported

Extinguishing Media: Use extinguishing media suitable o the surrounding fire. Use dry chemical. foam. carbon dioxide (CO4), or water spray.
Water spray may be ineffective. Use water spray to cool fire-exposed containers or ransformers. Do not scatter PCBs with high-pressure water
streams. Unusual Fire or Explosion Hazards: Combuston products (hydrogen chloride, phosgene, polychlorinated dibenzofurans, and furans)
are more hazardous than the PCBs themselves. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition
products, wear a seif-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Ap-
proach fire from upwind to avoid highly toxic decomposition products. Structural firefighter’s protective clothing will provide limited protection.
Do not release runoff from fire control methods w0 sewers or waterways. Dike for later disposal.

* Flash points shown are a range for various PCBs, Some forms do not have flash points.

-Section 5. Reactivity Data

Stability/Polymerization: PCBs are very stable materials but are subject o photodechlorination when exposed w sunlight or UV (spectal region
above 290 nanometers). Hazardous polymerization cannot occur. Chemical Incompatibilities: PCBs are chemically inert and resistant to
oxidation, acids, and bases. Conditions to Avoid: Avoid hear and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposidon {1112-1202 'F (600-650 "C)] of PCBs can produce highly toxic
derivatives, including polychlorinated dibenzo-para-dioxins (PCDDs), polychlorinaied dibenzofurans (PCDFs), hydrogen chloride, phosgene and
other irritants.
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# wmnimal daca) and NTP anucipated carcinogen, respectively. Summary of Risks: s are potent liver toxins that can be absorbed through

No. 683  Polychlorinated Biphenyls (PCBs) 9/92

Section 6. Healith Hazard Data
Carcinogenicity: The [ARC.!'# and NTP" lisc PCBs as an [ARC probable carcinogen (overall evaluation is 2A; limited human data; sufficient

broken skin in toxic amounts without immediate pain or irritation. PCBs have low acute toxicity, but can accumulate in famy tissue and severe

dth effects may develop later. Generaily, toxicity increases with a higher chlorine content; PCB-oxides are more wxic. The oxic action on the
.ver also increases with simultaneous exposure o other liver toxins, e.g. chlorinated solvents, 2lcohol, and certain drugs. Pathological pregnancies
(abnormal pigmentations, abortions, stillbirths, and underweight births) have been associated with increased PCB serum levels in mothers; PC3s
can be passed in breast milk. PCBs can affect the reproductive system of adults. Medical Conditions Aggravated by Long-Term Exposure:
Skin, liver, and respiratory disease. Target Organs: Skin, liver, eyes, mucous membranes, and respiratory wact. Primary Entry Routes:
Inhalation, dermal contact, ingestion. Acute Effects: Exposure to PCB vapor or mist is severely irritating to the skin, eyes, nose. throat, and upper
respiratory gact. [ntense acute exposure (o high concengations may resuit in eye, lung, and liver injury. Systamic effects include nausea, vomiung,
increased blood pressure, {augue, weight loss, jaundice, edema and abdominal pain. Cognitive, neurobehavior and psychomotor impairment and
memory loss have also been seen after acute exposure. Chronic Effects: Repeated exposure to PCBs can cause chloroacne; redness, swelling,
dryness, thickening and darkening of the skin and nails; swelling and burning of the eyes, and excessive eye discharge; distunctive hair foilicles;
gastrointestnal disturbances: neurological symptoms including headache, dizziness, depression, nervousness, numbness of the exremities, and
Jjoint and muscle pain; liver enlargement; menstrual changes in women; and chronic bronchitis. Cancer, primarily liver, is also a possible result of
exposure, but daa is inconclusive.
FIRST AID Eyes: Do not allow victim 10 rub or keep eyes tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB
and halt irmitadon better than water rinsing alone. Gendly lift eyelids and flush immediately and contnuously with flooding amounts of water untl
ransported W an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse with flooding
amounts of water for at least 15 min. Wash exposed area with soap and water. Mulliple soap and water washings are necessary. Avoid the use of
organic solvents to clean the skin. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person w0 fresh air and support
breathing s needed. Ingestion: [n most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value.
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physician.
Note to Physicians: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above.
Diagnostic tests include blood levels of PCBs and altered liver enzymes.

Section 7. Spill, Leak, and Disposal Procedures - o : I

Spill/Leak: Noufy safety personnel, evacuate all unnecessary personnel, provide adequate ventilation, and isolate hazard area. Cleanup personnel
should protect against vapor inhalation and skin or eye contact. For small spills, take up with sand or other noncombustible material and place into
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29 CFR
1910.120). Environmental Transport: PCBs have been shown to bio-concentrate significandy in aquatic organisms. Ecotoxicity: Bluegill, TLm:
0.278 ppm/96 hr. Mallard Duck, LDg: 2000 ppm. Environmental Degradation: [n general, the persistence of PCBs increases with an increase
degree of chiorination. Soil Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach significanty in most aqueous soil
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of PCBs from soil may be slow, but
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, landfills, and
EPA-approved alternative disposal methods. Each disposal method has various criteria. Contact your supplier or a licensed contractor for detajled
recommendadons. Follow applicable Federal, state, and local regulations.

“"PA Designations
RA Hazardous Waste (40 CFR 261.33): Not listed ] OSHA Designations -
\RA Exwremely Hazardous Substance (40 CFR 335); Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Listed as a SARA Toxic Chemical (40 CFR 372.65)
Listed as a CERCLA Hazardous Substance” (40 CFR 302.4): Final Reportable Quantty (RQ), 1 1b (0.454 kg) {* per CWA, Sec. 311(b)(4)
and 307(a)}

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry s controversial. establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its
suitability to provide adequate worker protection for given working conditions, level of airbome contamination, and presence of sufficient oxygen.
Minimum respiratory protection should include a combination dust-fume-mist and organic vapor carmidge or canister or air-supplied. depending
upon the situation. For emergency or nonrouline operatons (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-
pwrifying respirators do not protect workers in oxygen-deficient amospheres. If respirators are used. OSHA requires a written respiratory protec-
tion program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning,
and convenient. sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact. Butyl
rubber. ncoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust
ventlation systems 0 maintain airborne concantrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is praferred because it prevents
contaminant dispersion into the work area by conuoiling it at its source.!% Safety Stations: Make available in the work area emergency eyewash
stations, safety/quick-drench showers, and washing facilides. Contaminated Equipment: Separate contaminated work clothes from sweet clothes
and launder before reuse. Segregate contaminated clothing in such a manner so that there is no direct contact by laundry personnel. Implement
quality assurances o ascertain the completeness of the cleaning procedures. Remove this material from your shoes and clean PPE. Comments:
Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especiaily before eaung, drinking, smoking,
using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in a closed. labelled. container in a venulated area with appropriate air potlution conrrol equipment.  Engineering
Controls: To reduce potential health hazards, use sutficient dilution or local exhaust venulation to control airbome contaminants and to maintain
concentratons at the lowest practical level. Administrative Controis: Inform employees of the adverse neaith effects associated with PCBs. Limit
access 10 PCB work areas [0 authorized personnel. Consider preplacement and periodic medical examinations with emphasis on the skin. liver,
lung, and reproductive system. Monitor PCB blood levels. Consider possible effects on the fetus. Keep medical records for the entire length of

employment and or the following 30 yrs. Transportation Data (49 CFR 172.101)

DOT Shipping Name: Polychlorinated biphenyls Packaging Authorizations Quantity Limitations

DOT Hazard Class: 9 a) Exceptions: 173.155 a) Passenger Alrcraft or Railcar: 100 L
£ M No.: UN231S b) Non-bulk Packaging: 173.202 b) Cargo Aireraft Oniy: 220 L
: T Packing Group: I ¢) Bulk Packaging: 173.241 Vessel Stowage Requirements

.JT Labei; CLASS 9 a) Vessel Stowage: A

Special Provisions (172.102): 9, N31 b) Other: 34

MSDS Colecrion References: 26, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 163, 164, 168, 169, 174, 175, 180
Prepared by: MJ Wurth, BS: Industriai Hygiene Review: PA Rov MPH, CTH: Medical Review: AC Darlington, MD
Caopyngit © 1992 by Geruum Publuning Corparsuon. Ay cial ums ar redr without e putdishar's Dermussuan o pu:bu.nd. 'Judgnau a3 10 Ul ;taddicy of ajormauan hereus for e puschaser s purposes
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VARZAZILITY AMCNG TNCIVYTITULALS
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ICILING RanGE YAZCR PRESIURE

t16S-352"¢ (322-9327 /) La== *=am t o=m Mg 3 2873
SBERTITI QRAVITY (12,3 Q153 Q) vaze CMSITY (AR 2 1)

Q.38 Greasar Toan S
MOLITULAR HEIST BEICTMT YCLATILIE IY YCLLME

dAgs~<ximazaly 2!3 averaigs Qo

D/ASARATION RATI 3 1 ATH. ANG 2= C (7T F)

=] (m=2UTYL ACITATE * 1)

fxxerz:ially AsgIral osed
PRUR, QONGZALING SR MELTING 3QINT SCLUSTISTY INWATIR 8 1t AT, ANQ 22 € (77 &)
-t3°C (Q°7) Negligizlae: lazz =mam Q.4

Bour Agstne wy ASTM Q 87

vis&=sy
2.7 €53 3 &L£'¢
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L PFRQTEZTICN AND PREZAUTICNS

VENTILATION
Use iy <1<t van3I:laTisn sus*icienT IZ Srivers excascisg - TTRArTAC eXSIINCY Timtt 3 Tuilous
GF axzT Sz rvae ISmCIMTIIISNT 2F vacsre oo e,
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PRQTIC. - VE QZVES
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EYS ARCTUITTINNM
Uza s=lasn goggles g faca ntelc uaer aye SStiacs fay eo=us.
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ANSLL, RRE PROTELS. ON
MASINETTE, WE 54143-3%542

ANSUL.

r\Jo -

17325+ j7-325>=" 173252
- MATERIAL SAF=TY DATA SHE=T

FORAY
QUICK ICENTIFIER (Ia Mant Camman Name)

Mammacorer s ANSUL SIAE 200712010N, WORMALD U.S., INC. Emergancy (718) 1257411

Nage: Taetecnone No.

Adcress: Cne 3lanicn 3ireet, Manneaa, Wl 34743-2542 Ctiier Informanson Same

Qs

Precareq 3y: Sarety ang ~eann Ceparunent Oats Prapwrea:  Juna 1, 1589

SECTION 1 — [DENTITY

Comman Name: (LSed on 20e) ~FORAY Ory Chemical exungutsiung Agent CAS Nau NIA

(Trage Name ang Synomyms)

Chremet N/A This 1S 3 Mixture Chemca Mixiure

Name: Farmiy:

Formuia: NIA

SECTION 2 — INGREDIENTS

PARAT A — HAZARCQUS INGAREDIENTS

Prmaoal Mazrogus Comoanent(s) (Criermcal and common namel ik % CAS Nao. ACGIH TLY Aane Toucty Oata
Muscovite Tale ’ Lessthan § 12001-26-2 20 mppecr* NDA
Magnesium Alumunum Siiicata Less than 10 8031-183 10 mg/M3 NOA
“Miilion parucies ger cusic feat

PART 3 — QTHER INGREDIENTS

" [ Cther Comconenas: | cal ana amesiy %  CAS Na. Acuts Taoaty Oata

Manoammonium Phosgnate Greater han 75 7722-76-1 NDA
Ammonum Suifate " Greater man 10 7783-20-2 "NDA
Metnyt Hycrogen Potysiuoxane less than 1 83148-57-2 NDA
Yellow Pigment Less than Q.1  S4638-75-7 NDA

SECTION 3 — PHYSICAL AND CHEMICAL CHARACTERISTICS (Fire and Exvplosion Data)

Bowing N/A Soecric NIA Vapor Prassure . N/A '

Pont Geavay (H20 « 1k (mm Hax .

Parcart Vaaule N/A Vaoar Qenmry NA Evaporanon Aus NA

By Voiume (%): {Air = 12 { - 1

Somoity Siignt Reacvy n Unreacuve

in Watar Water:

Agosarance Yetlow coloreq powder, g CRaraciensne oder

ang Qaor

Flasn Aot None Rammascke Limres NA Sxungurser N/A Aut<grioon N/A

it Aie 4 Oy Volsme Meaiz: TemOeraTIw:

Soecas Fre NCNE - TriIS IS AN ZCGINGUISHING AGENT

Fgrung Procaguress A

Unusua Fire ang Nane

Expurnon Harxyrcs

SECTICN & - PHYSICAL HAZARDS

Stagusy:

Conaivores N/A
3 Avons

Unstacie O
Slacie I

Incosmoanauty
(Mazenials 0 Avoxd):

Sireng aikatis, Mg

Hazroous

NH3 and/or PCx may te avaived

Cecomoasivon Pracucts

Hazarchus
Paryme  ZiuOm

Conamions  N/A
0 Avosdt®

May Ococur 2
Wilt Nat Ccr X




Thresnoud CSHA auisanea cust limit g 15§ mg:M3 or ACGiA nuisance cust value of 10 mgrM3 for the ewgnt hour
Py Lt Vaiue: time-weighited averags. .
7 TRoutes at Snav: Milaly imtanng {or a snort pericg ot ume.
Sye Contacy
Swn CanuacT May Ze muicly imianng.
Innasanam Treat as a quneral dust lmrtant o e resgiraicry T3cs
Ingesuan: Not an exgecied route of enuay.
; Sgns e Acas Quermxooswe:  Tansient couch. sNortness of Sreamn.
i Symatems: o ome Cuereroosure:  Cnronic GBrosiS of (e 1ung, Jneumocaniosis.
Meaxcat Canaitions Generay Aeactive airyay
Aqgravased dy Sxoomue: .
Chermeu Lnea a3 Caranogen Navora TancoioGy Yes O LAA.C Yes QSHA: Yes (C
or Potannarn Prograsm: No 2 Monograpns: No I Noa 3
SECTION 68 — EMERGENCY AND FIRST AID PROCZDURES
Eye Contaco Flusn with larga amounts of water; it imtanon persists, seex Medical anenton.
Skin Cantacz Wasn with soap and water; it imtaten persists, seek Mecical artention.
infatation: Remave victim 1o fresh air. Seek Mecical attention if gisczmiort centinues.
ingestan: It patient is conscious, give large amounts of water and inducs vomiting., Seek Medical help.
SECTION 7 — SPECIAL PRAQTECTION INFORMATION
Resoratry Protecaon Qust mask whera qusuness is prevalent, or TLV axceeded. Mechanica filter respirator if exposurs is
(Soecity Typer . proionged.
| Ventizuons Locat Ciscrationary Mecuncal  Reccmmended
£ Sxnayse (Generai):
otecve N/A Evre Hecommended as mechanical barrier for proionged
Gk Proteciom axposure.
Cther Protecsve [t imtagon cesurs, long sieeves and impervious gloves shcuid g worm.
Coming or Smuoment:
SECTION 8 — SPECIAL PRECAUTIONS AND SPILL/LEAK PROCZDURES
Precauoons ig oe Taxen Should be stored in onginal cantuner or Ansu fire axonguisner.
in Mancling anag Storage: .
Ctner Qo nar mix agents,
Precautcns:
Sleos 10 De Tiken =t Caise Sweeg up.
Matenad is Fejeasad or Sonlect
Waxe Cisoosal Dispesa of in camptiance with local, state, and feceral reguiations.
HAZARDOUS MATERIAL IDENTIFICATION SYSTEM RATINGS
HAZARG INJEX:
4 Severe Manra 1 HEALTH
3 Serous Hazira
2 Modarate Hazase _L. FLAMMASILTY
1 Sﬁqﬂt azare . qQ EACTVITY
Q@ Mimma Hazua -
N/A = Nct Agplicacle NCA = Na Qara Avaiacte
e /\ -

SECTION 5 — HEALTH HAZARDS

No .7

ANSUL ana FCRAY e measTered TIC0eMmAanes.

ANSUL REE MQTECTLN. MARNET TS, ‘M Sa115.2%a2

7187287417 Foywm wm, FASEA2 1987 Worrmad U S, ine. Lt we UU.S.A.
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. WITCO MATERIAL SAFETY O0ATA SHEET
AMALIE MULTI-PURPOSE LS GEAR LUBRICANT PAGE 1
Broduct Ccode: 473 8732
NFPA HAZARD RATING Firs

Ex:re

)

Siight
[asignificant

O r— N D e )
[

Special

e
Madarats Taxicity 00 Reactivity

[}

DIVISICN AND LCCATICON=-=-—SzCTICN

sicn: AMALIE REFINING COMPANY
"cn: 8RAOFQRO, PENNSYLYANIA
QNE AMAL"E WAY,B8RAOFJRD, PA, 16701
Emercencv Telerhcne Number: (814) 388-4lll
TransocrTaticn Emercancv: CHEMTREC 1-(800Q) 424-39300 (U.S. ‘and Canada)

F

']

CEEMICAL AND PHYSICAL PROPIRTIZS-——SE=CTION IT

—
Chemiczl Nanme:
petroleum hydracirhan plus additives

Formula: nat applicadle

© . Bazarious Deczmegsiticn Pr=ducsts:

carsan monaxide and carzen dioxide from burning. -
axides of phosahargus fram duraing
axides af sulfur

Incomepanizility (Xases awav fIom):

strong oxidizsrs such as hydrogan geraxide, bromine, and chreomic acid.
Toxic and Zazardgus Tngradiants:

nene .
Fora: liquid Qcdcr: pungent,suifur -type
Acgezranca: visasus lTiquid Color: grzan tgo brawn

(wasmar=1): 89

Boiline Bsinc: graiatar than 330°C (82:5°F)
Meltinc Scinc: -18 ¢ (0°F

Solykilicy in Watar (bv weicht %): O at 20°C
Valatila (=yv waicht %): (

Evacgorazicn Raza: 0

Yazcr Srassuzs (mm Hcg at 22°C1: 0

Varme» Nensizv (ai==1): ngt velatils

oE fas is): net agpiifcable

Starmili=-y: Craduct is stzdle under normal canditiens

Tiscasi=-s SUS a= 100°T: Less than 100

(Cantinued on next pace)
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FIRE AND IXZLCSICN DATA---3ZITICHN IZIT

h
0o naotT usa wa

Cnusueal Fi=a an
ncne

: (Methad Usad) Claveland cgen cug grzaiar than 18Q0°C  (373°F)
Flammarla limics %: act ipgiicable
Xsincuisnine acents:

Orychemical or Watarveg or CQ7 or Foam

Clasad cantaziners expesad ta firs may be coagled with watar.

I

HEATLTE EAZARD DATA---SzZCTION IV

Permissible congentrations aiz):
[¥ usad in apglications wnare a mist may be generatad, absarve a TWA/PEL of §

mg/m3 for mineral ail mist (OSHA and ACGIH).
Chrznigc 2fZ%acts of cveraxTmosurs:
Pralongad or rapeatad skin contact may ciusa dermatitis (skin irritation)
Acuta tgoxicslccical grscertias:
na data available
er=zancs Tirst Aid Swscadurss:
Tves: Immediataly fiush with large quantities of watar far at Teast 1S
minutas and c211 a physician.
Cantac—: Remgve axcass with clath or paper. Wash tharoughly with soap and
. Watar.
Inhalation: Remeve victim %o fresd air. Call a physician.
T Swallcowed: Calil a physician immediataly. 00 NQT induca vemiting. (Vamiting
may czusa aspiration ints Tungs resulting in chemical
pneumenia.)

SPECIAL PROTICTION INFORMATICN---SECTION ¥
E
Tentilaticn Tvge Secuirad (Tccal ne#‘anvﬂﬂT staecial
Lacal if necassary to maintain allowable PSL(permissible exposur= limit) or
TLY(thrashnoid Timit value)

Pesciwazsws Dwswacticn fScecidv tuTe)
Usa NID‘F/MSFA czruifiac rasgirater with dual arganic vapar/mist and parz:CJlauas
carzridga if vaper csneantriticn 3xcaaed ge*m1ssxnie axpasura limit.
ProtacsTive Glcwves:
neagrana type
Zva Syztassicon:
cemicil safaty geggizs
Qthax Srco-TacTtive Touizmenct:
nana

(Cancinued on next page)
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EANDLING QF SPILLS QF LIZAXS---SECTICN VI

Bwogaduras fox Claan-ijo:
Transsar bulk of mixturs ints another cantainer. Absgort residus with an inert
matarial such as earth, sand, or vermiculita. Swean up and dispasz as solid wasta
in aczardanca with local, stztis, and faederil regqulatiaens.

WasTs Diszcsal: '
Oiscesa af in accardancz with all applicabis fadaral, statz and lacal
ragulatiaons

SPECIAL PRECAUTICONS---SZCTICN VII

Brocautions ko be taken in handlinc and storace:
0o not handle or stars at tamperatures qver

Maxizum Storace Temperatura: 38°C (100°F)

TRANSZPORTATICN DATA-—-SZCTION VIII

D.Q.T.: Not Regqulatad

Remor—akbla Quancitv: nat applicadle

Freichnt Classification: Petraleum Lubricating 0il
Svecial Transtorzaticn Ngotas:

nane
COMMENTS .
* ' STATE REGULATORY INFORMATION:

Pennsylvania Worker And Community Right To Know Act: This product contains the
following ingradient(s).

Hydrgscarzen ails CAS. NO. 8020-83-S

The additive mixturas in this product have been declarad i trade sacrst by the

additive manufacturers.

Pracarad we: Robart Kailam
Tisla: Groug Superviser, Lubricints Testing, Maincz2nancz, and 34raty

Qrici=al Daw=a: 05/20/81 Sent twz: CAVID 0AB0I=M
Revisizn Saza: 04-12-%0 QKM COR?P
Suzersadss : Q7-18-3¢ 2910 WesT 8EAVER ST

Data Sar= : 1Q/34/92 JACKSONVILLE Fi 3220%

(Cantinued an next gage)
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We balisve the stataments, tachnical infermation and recommendations contained herain
ars reliable, but they are given without warranty or quarantas of any kind, express
ar implied, and we assume no responsibility for any lass, damage, ar axpensa, diracs
er cansaquential, arising out af their usa.
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“Tandall C-313 Srazsa PAGZ 1
: Swadue= C=da: JEI T334
mee Lamaam ma=t Firs
N=-~-A ..AL-\.U .‘lnl'.'.‘{: Fir
4 - Exiriaae 0
I - Eiga . .
7 . Modsrit: Texicity oo Reactivity
I - Stigat o
0 - Iasigaificzint
Spacial
D0 TSTAaN ANT LICATION--—SZIITION X

"

== KINCALL REFINING COMCANY
s=a=ia==: SRACFJRD, PINNSYLYANIA
77 N. KENOALL AVE.,3RAQFORD,24,18701

{

Tsersancy Talszhene ¥umber: (81¢) 183-2111
ansc=S “o= Tmarcancw: (554 TASS 1-(80Q) 424-8300 (U.S. and Canada)

o —

CE=vocoAD AND SEYSISAL FRCPISTIZS---SEZCTICN IZ

- em w -

—=—= o o e et — 3
Chormizzl Naza:
atrgiaum nvérsczrseon and ciicium sTaarita
A "er==la: net agoliczils
»a-==1s Decsmossizicn Prsdugss:
cirscn mcmaxids and ciran digxids from Burning. -
Tocsmoasinilicr (Xaaz awav ITemi:
Trsag, exicizars such as aydrsgan parixide, Bramine, and chromic acid.
M=xi= 3=F Tazawi=sws Tmocraciasnss:
ncna -
To—=: sami-s3iid gé==: mineril aiil .
AzTeara~ca:r Gri:ss =lzw: Black )
Sgazi3i= Goariz=ws (wamaw=1d: 34
3cilim= Taimg: gr3alar tnan 230°C (S2C°F)
Malzi-= Zsizmg: nelt apsglicatia
Scluzilicy i= Wagar (bv waizhis 3V: R aligible
Yclazile row waiziz $): nagligisis
TwazsTaTicn Saza: negligidis
e Swassuva (mm Sc at 29°C): negligible
- Samsi=r rai=—=11: pet apsiicitia
as is): ast 3ociicanla
=:1 :i=-:: PragucT is stafiz undzr ner=al <onditicn
- ST a= 104°'T: Geaztze Wan ar = $2 100
FTST AMND ZTHFLISION DATAR---3ZTTCT Iz
E — 33—+ e Tt
S=2a~=i31 Tiwa Tizgm=i=z SwogaduTas:
= 0c ncz usz waz2r 2xg20t as fog
ssual Tiza a=E Txslosiso Tazards:

(Camginuad on maxl gace)
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HEALTH HAZARD OATA:

Reutas =¥ Snz-y:
Incalatien - Skin X Eye X Ingas<icn

Carcincganicicy:
X __ Necrie Kingwn NTR TARC

CsSHA Regulatad

Signs ane Symstams oF Sxocosura:
ST CANICY - [rrimazizs, RIR GV - Prafazsed cosm= 237 rEezit i3 SITIIS 18rEISIDIS wnics IS ccgranerrized By
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Aspiryeist mr laxz o ciesiexl cwaeomitis wmict is cxricarizes Sy sRisszzry adsey, imd dge=rrvise urmt v ke frezi.
Mecical Cenzizicns Garmerally aggravazac &y Sxzosura:
fczs {oon

Emersansy g Firzt Ald Procscuras:
STE CINMICT - 22 M7 QT SYES. Fias¥ xee2 uagzr S0 i€ gtmmeas, 1 (rrieacicx jeesists, sssomec soysteim.
INEZ3TI23 - i @I (HOUCE YONITIAG, Zoozamey mrzarsd 9il. Camezos A2yeeiiz or Sotses Comogl sizwar i=ear3aly.

FRECAUTIONS FOR SAFT HANOUING ANC USE:

StTass == pe Taken 11 Casa Mataria]l iz Relezsad ar Scillag:
A8scrs ard csllecs for cisccsal. Flusk arza wich watar £ rsgucs
passthla sliczery flcor Raz=rz.

wWast2 Ciscesal Meuned: |
— Agzsezing g all leczl, scaca, and fecdarz! regulazions.
‘' Areczuticns i3 Ba Taken in Hangl:ag ang Starage:

Aveid ayas cocatact ane 333ra ar amibtant condiczicns.
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 68 ]
— Schenectady, NY 12303-1836 USA Calcium Hypochlorite

(518) 377-8854
Issued: 7/80 Revision: A, 11/89

‘Section 1. Materiai Identification: - i oo fo - o 30
Calcium Hypochlome Descripdon: Calcium hypochlom.e dxhydra:c precxpmm frcm chlormaxed hme sturry
and caustic soda and is dried under vacutm to produce calcium hypochlorite. Used as a disinfectant (for

R 1
I -
swimming pools), bleaching agent (paper towels), fungicide, deodorant, oxidizing agent, bactericide, and S 3 0

algicide; in sugar refining and potable water purification,
Other Designations: Calcium oxychloride (improperly called); losantin; hypochlorous acid; calcium sait;
HTH® (high-test hypochlorite); lime chloride; Ca(OCl),; CAS No. 7778-54-3.

Manufacturer: Contact your supplier or distributor. Consult the latest Chermicalweek Buyers’ Guide (Genium H 2
ref. 73) for a suppliers list. F 0 F 0
R 2 R 2
PPG*  PPG*
» * Sec. 8
-Section 2. Ingredients and Qccupational Exposure Limits - -~~~ . o L R
Calcium hypochloritz* .
OSHA PEL ACGIH TLYV, 1933-89 NIOSH REL, 1987 Toxicity Data
Noge established None established None established Rat, oral, LD 850 mg/kg

* Concentration is usuaily stated in terms of weight % of available chlorine (see ASTY D2022). This material containg 39% or less available chlorine. Calcium
hypochlorite mixture, dry, contains more than 39% available chlorine. HTH® comains about 70% available chlorine. Solid materials with less than 39% available
chlorine include chioride of lims and bieaching powder, which contain much chloride ion, water, and possibly other impurities, for example, C2(OC)Q-2H,0. The
presence of magnesium hypochlorite in material of high available chionne level may reduce its stability.
:Section 3... Physical Data:
e Boiling Point: None reported Speciflc Gravity (H,0 = 1 at39 °F (4 *C)): 2.35
( Melting Point: Decomposes at 212 °F (100 *C) Water Solubflity: Soluble -
Molecular Weight: 142.98 g/mol

Appearance and Odor: White nonhygroscopic (doesn't absorb moisture from the air) granules or tablets with a strong chlorine odor.

L I— — —
:Section 4.. Fire:and Explosion Data N
Flash Point: Nooe reported [ Autoignition Temperature: None reported | LEL: None reported T UEL: Noue reported
Extnguishing Media: Use a water spray to cool fire-exposed containers of this material and drench the area with large amounts of water from a
safe position. Never use a dry chemical or CO,.

Unusual Fire or Explosion Hazards: When heated in a fire situation, containers can rupture violently! Contaminating or mixing calcium
hypochlorite with foreign materials (combustibles, grease, chemicals, fueis) can cause fires of great intensity. Its solid form is moderately
explasive when heated.

Special Fire-fighting Procedures: Wear a seif-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or
positive-pressure mode., Full protective clothing is also necessary. Fight massive fires using unmanned hose holders. If this is impossible, let fire
burmn and withdraw from hazardous areas.

Section 5. Reactivity Data. . 0.0 a0 el TR L TR
Stabllity/Polymerization: Calcium hypochlonu: is smble at room cempmmrc in suxmblc closcd containers when kcp[ dry and fn:e fmm
contamination. Hazardous polymerization cannot occur.

Chemical Incompatibilities: Calcium hypochlorite is a powerful oxidizing ageat that readily ignites combustibles. Violent reactions or explo-
sions can occur, for example, with amines, carbon tetrachloride and heat, carbon or charcoal and heat, ethyl alcohol, metal oxides, mercaptons,
suifur, turpentine, srong reducing agents, organic matter, combustible materials, nitromethane, ammonium chloride, N,N-dichloromethylamine
and hear, acetic acid and potasstum cyanide, ethanol, isobutanethiol, methanol, 1-pro-panethiol, and rust. Reacts with water or steam o produce
toxic and corrosive fumes or HC! and CI"(Sec. 6). Potentially explosive with sodium carbonate, starch, and sodium hydrogen suifate, Reaction
— with aitrogenous bases or acetylene forms explosive products. Ignites on contact with glycerine algacide and hydroxy compounds (e.g., glycerol,

" diethylene glycol monomethyl ether, and phenol), and organic sulfur compounds. Material containing over 60% available chlorine ignites on

contact with lubricating oil (addition of about 20% or more water prevents this). Cu contact with acids it forms hypochlorous acid and liberates

Cl, gas. [t forms the highly explosive NCL, with urca.

Hazardous Products of Decomposition: Rapid exothermic (heat-producing) decormposition above 347 "F(175 °C) releases oxygen and chiorine.

When heated w0 decomposition, calcium hypochlorite emits tughly wxic hydrochloric acid (HC!) fumes aad explodes.

welu9cmhum¢w
Uy oF reTY wrthont e P W pertnisaion ts p




A

No.68  Calcium Hypochlorite  11/89

[Section 6. Health Hazard Data

Carcinogenicity: Neither the NT?, [ARC, gor OSHA lists calcium hypochlorite as a carcinogen.

| Summary of Risks: This strong oxidizing agent can irritate and damage ail the tissue it contacts, with the degree of injury depending on the dose,

*vailable chlorine level, 20d exposure time. The chiorine this compound generates is the primary toxic agent. Both the powder and solutions
oduce chlorine levels corrosive to body tissues. Inhaling its vapor is extremely irritating and toxic. Possible injuries include: conjunctivitis,

vlepharitis (inflammation of the margins of the eyelids), corneal ulcerations, gingivitis, contact dermatitis, and tooth damage. Medical Coudi-

toas Aggravated by Long-Term Exposure: Repeated coatact can severely damage tssue. Target Organs: Skin, eyes, respiratory system,

stomach. Primary Entry: Inhalation, ingestion. Acute Effects: Skin contact can produce irritation and vesicular eruptions. Dust inhalation

irritates the respiratory wact and may cause pulmonary edema. [ngesticn irritates the mouth, throat, and stomach, and gastic acid liberates

hypochlorous acid. Fatalities can result from severe complications of local injury, shock, oxemia, hemorrage, wall perforation, and obszruction.

Chronic Effects: Eczematoid dermatitis may result from repeated skin contact. Eye contact can cause severe eye damage.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gendy but thoroughly with flooding amounts of running water for at least 15 min.

Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. Inhalation: Remove exposed person to fresh air

and support breathing as nceded. Ingestion: Never give anything by mouth to an unconscious or convuising person. If ingested, promptly rinse

mouth of conscious person with water before giving large amounts of milk or water to drink, followed by milk of magnesia.

After first aid, get appropriate in-plant, paramedic, or community medicai attention and support. :

‘Section 7.. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel of spills. Remove combustibles and ignition sources. Those involved in cieanup need protection against
contact with the solid and dust inhalation. Prevent dust generation and prevent direct discharge into sewers or waterways since this material, in
low concentrations, is toxic o aquatic life. Recover uncontaminated solid material in clean, dry containers. Cover other spilled material with weak
reducing agents (3M H, SO, with bisulfites or ferrous salts), sturry it with water, and then flush it with water to a suitable holding tank. Wash spill
site well with soap solution containing a weak reducing agent.

Disposal: Use reducing agents to destroy available chlorine. Adjust this reduced liquid's pH to neutral and decant. Discharge neutral liquid,
diluting with much water. Dispose of neutral sludge (if any) in a landfill. Contact your supplier or a licensed contractor for detailed recommenda-
tions. Follow applicable Federal, state, and local regulations.

OSHA Designadoas

Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed

EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

-Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportabie Quantity (RQ): 10 1b (4.54 kg) {* per Clean Water Act, Sec. 311(b)(4)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

.ection 8. Special Protection Data-

(T

Goggles: Wear protective eyeglasses or chemical safery goggles, per CSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or
gogroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Use a dust respirator as required for dusty conditions.
Warning: Air-purifying respirators do not protect workers in oxygea-deficient atmospheres.

Other: Wear impervious neoprene gloves, boots, aprons, and gauntiets to prevent prolonged or repeated skin contact.

Ventlladon: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and
productivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source
(Genium ref. 103).

Safety Stations: Make available in the work area emergency eyewash stations, safery/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder
contaminated clothing before wearing. Remove this material from your shoes and equipment. :

Comments: Never at, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the wilet, or applying cosmetics.

Section 9. Special Precautions and Comments . ..

Storage Requirements: Store away from combustible and incompatible materiais (Sec. 5) in closed containers i a cool, dry, well-ventilated
low fire-risk area. Since traces of water may ignite or detonate this material, prevent contamination and protect containers from physical
damage. Do not drop, roll, or skid contaigers.

Engineering Controls: Calcium hypochlorite, a powerful oxidizing agent, is 2 dangerous fire hazard when it contacts organic materials. Mix it
only with water. These water solutiogs are unstable, but undergo a slow decomposition. Proper storage and shipping are essential; separate this
material from ammonium compounds and heat sources.

Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Calcium hypochlorite mixture, dry IMO Shipping Name: Calcium hypochiorite mixrures, dry,
(countaining more than 39% available chlorine) with more than 39%, available chlorine (8.8% availabie oxygen)

DOT Hazard Class: Oxidizer IMO Hazard Class: 5.1

ID No.: UN1748 MO Label: Oxidizer

"“OT Label: Oxidizer IMDG Packaging Group: 2

IJT Packaging Requirements: 49 CFR 173.217
DOT Packaging Exceptions: 49 CFR 173.153

MSDS Collection References: 1, 81, 84, 85, 90, 91, 101, 109, 126

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson. CTH; Medical Review: Warren Silverman, MD w7
Copyright € | 789 ¥y Gauum Publi g Corp Ay 1l wse of rep wAthout M publisher's p 1 prohted. Judgess as W the witabdity of informacon herein for the purchaser's purposes
-e rly e er's resp diry. Althon gt ol mmmuuumyewn@o{mm'_’ Genmum Pudiishing Corporanon 0o maices no repr od

10 responnbdility as w Qe ¥ ot saiablicy of sach wformancn for appii wheyp ] parpose or for commequences of Its cae.
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IF?PING NAME: N.aA.

CSBE: N.A.
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4 INENTS: C:n:; fangial
= ISCA 3TATUS: N.AL cas5 NC.: N.A.
3CT =EARIZAZRD CLASSE: N.A.
2CT SEIZTING NaME: N.A.
v NFFa CIC0E 1 TX{70SURZ LiIHMLTS
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FEVYSICAL AND CESTMICAL S3QPERTIEZS
T APPEARANCI AND QOOQOR: Liguid
34 §.2-3.5 SQLUBILITY: Saolublz in Watar
LLING 3Q0INT: N.D* FRZTTING SQINT: N.0.
,QC:?ZC GRAVITY: £1.033~1.0¢3 TAZQR FTESSURE: N.O.
/£ TING POINT. N.A. VAZOZ2 DEMNSITY: N.D.
S L QR LZAX PROCZIDUYRES: Flush small amounes s sanitargy sawers. far
3 gallens cc mace, usa apsacbent matacial.
. FIRE, EXILOSION, RZACTIVITY DATA
FLASE FCINT: N.AL
TLAMMASLIT LIMITS: N.A.
NUSUAL TIXEZ AND =XFLCSION HAZARDS: Naonsa



MATEILAL_SAFSTY DATA SEZIT NQ. CQIs ISSUT DATZI: Ll/2/%Q
~SATERIAL NAME: OCVE LIGET DUTY LIQUID IJISEWASZING DETIRGENT AJ
0.
ACUTEI TQXRICITY INTQaMATION
__\L: Ngngsxi
£ FALATION: N.D.
“AL: N.C.

.2 LRRITATICON: Igsisant T2 aysas Iy THIA t=2sT szandarsds.
Minizal svs affaczts i humans wiill siailas
preducsts.

SXINM IRRAITATICN: Neaizsizanz

SRIN SZNSITIZATICN: Neasansizizar

2IMAZY RQUTII QF ZNTRY: zve

TARGET QEGANS: =Zve

SARCINCGEN:

JZDICAL CONE

=¥z
SRIN:
INGZ3TION:

INEALATICN:

E.  —
SXIN:
INGZSTICN:

INEALATICN:
ZOMMENTS:

(NTZ, IARC & QSEA LI3T) daens

I7TIGN AGSRAVATIO 87 ZXFLSURZ: Mans xaawa

STMSTOMS ANC ITTZCTS Q7 zZX2QOSURE
Mav causa discomfcre, lacrimation and ecyzh
Sassibla icritaticn Zzcm geaolanged ¢ c2gead
May gcacduce nausea, acdcminal discsmicr:
Scentanscus 2mesis mav 2csur LI ingescad
Mav produce izsitacion ¢ casgicaktscy tIa

£ amagunt.
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I=TIZTAATOR:
SLOVES:
FENTILATICN:

wWnils Laver
2S¢T Lsld.l
which Laver
£ac veour <o
usa sLtzatic

ZEZRASONAL SAFTTY AZASURES AND EQUISMENT

Safaty guLasses wit
Not aarmally needad.
Inpermeable gloves iZ ¢
Local exhauss 12 asaedad
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rsglerss Balisves z=az =18 cazz cszazained hecain csmply «ilx
3rzchers Ca Balisveg Tnas 2 < (=4 Y -
20Q, =hev are noc ts 32 taksn as a wWacraasy <I c2ocesentacien Las
Scsthers Cas. assumes lacal cesgensizilizy. Thay ace gfZarad sclias
sicaracicn ancd veriiiszatiga. This aS3S is acc ggegarad fcoc csInsuz
as.




MATERIALNO' le

" AGA Gas lne Teiephone SAFETY
— {EST
# PG, dax 34737 (2161 542.6800

Caveland, Chig 441014737

PRCOUCT NaAME C:;?A'

Cemgressad Air O|QTIO —

TRAQE NAME ANG SYNONYMS - Compragsad Afr; Air; uM 1002

Comgressad Air, 8reathing Quality COT mazard Cass
Nanfilammabla aas

CHREMICAL NAME ANG SYNCNTYMS
Sea last page. Formua.
Sae last oaags.

Qlremca Famuay

N/A

1ISSUE QATE ANQ REVISICNS

25 Naovember 1985 |
HEALTH HAZARD OATA

TIME WEIGH 20 AVEAAGE SXPQSURE LidiT

None listed (ACGIH, 1985-86)

SYMPTOMS CF 2XPOSURE A1l 1s nantoxic and necessary ta support lifa. [nhalacien aof air

in a high pressure environment such as underwatar diving, caissans or hyperbaric chambers
can result in symotocms similar to aoverexposure to gure axygen. Thesa iaclude tingling
of fingers and taoes, abnormal sensations, impaired cogrdination and confusion.
Deccmorassian sickness pains ar "bends" are possible follawing rapid decomgression.

(. ) -
- TEXICTLCGICAL ARQPSATIES

High gressure affacts (greatar than two atmosphaeras of axygen) are on the csatral
nervous system. Imgroper decomprassion results in the accumulation of aitrogen in the

bloocd.

RECCMMENDED FIRST MO TREATMENT

Facilities ar practices at which air is breathed in a high pressure environmant shauld’
Be presared to dezl with the illnesses associated with deccmprassion (bends ar caissan
disaasa). Oecsmprassien equigment may be required.

Intarmanan esntained i (Mg Matena) sifety S sneet 13 Sitered wunout crarge 1gr use 3y (echimcily Quanhed Serscnnet it Tlaw CrscoRtIan NS
A Al StALAMeNtL LaCTMCT INIGIMANAN ANG FACIMMencIlaNS CSMTined Rerem Ire SAg2c an {841 3NQ CLT WG we Tetreve 13 O€ renddte. Sut
[Me AC2LrACY aF CIMaieteness (Neredf 11 AAI Guaranteed and NG warrinty Qf ANy wAQ 1S MIde wiNt r23gedt (Nerett s intermanan s ot incenced
1S 3 uCENTe (G aoerate yndar OF 3 (eCIMMencINCA (Q SrACNCE OF INtANGe 2Ty SateNt Cf Ny Camaarny ¢r gIners covenng 1Ty orogess, 3
at mMatter Qr usa.

Since e Camaany Nl Nave N CSteg! af e uls of 1R AICCUCT SescCed Neren, (e Cameany assymes
Iram (Ne SrG0er CF /MOrgoer usa Gf Ut SFoauc

)

mognan

g haluery iCr g3 oF SaMIGe ncurred

MSCS



L HAZARDOUS MIXTURES OF QTHER LIQUIDS, SOLIDS, OR GASES

PHYSICAL DATA

SCILING PCINT ] LCUIC CENSITY AV SQILING PCINT
-317.8°F (-184.3°C) 4,36 1h/FE3 (874 kq/md)

vapCA Pae33URe @ /Q°F (21.1°C): Abave the GAS CENSITY AT 7Q°F t aim

FREZIING AQInNT

1
. - - - 1
critical tamg. of -221.1°F (-140.5%C) | 0749 1n/223 (1 300 ke/md)
SCLUSILITY IN WATER 1 T

1

!

Vary slightly N/A ,
SVARORATICN RASE ¢ SPECISIC QRANTY taiR= i
N/A 1.0 i

APSSARANCE an0 COCR
Colarless, adoriess aas

FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Metnag used: AUTQ IGNITION TEMPERATURE | FLAMMAGLS Lusls 1 dY VOLUME i
N/A N/A fog, N/A ve.  N/A i
EXTINGUISHING MEDIA | ELECTAICAL CLASSIFICATION ,
Non{lammabhla aas | Nonhazardaus '

L

SPEClAL FIRE AIGHTING PRCCIDURES

N/A

WISUAL FIRE ANQ ExPLCSICN mAZARCS

apressad air at high pressures will accaleratz the burning of matarials to a greater
rata than they burn at atmasgheric grassure.

REACTIVITY DATA

STAgILTY I f CONCITNICNS 7'Q AvQIQ
unstacre
| | _
] i
Stacie l Y K N/A

INCTMSBaTiBILITY iMateras (9 avarS

Nane

~AZAROGUS QECSMPOSITICN APRCOUCTS
Ngne

MAZARCCUS ACLYMERIZATICON CONQITICNS 7Q avQI0

May Cezur

| /A

<

Wl Ner Cazur l

SPILL QR LEAK PRQCEDURES

STE3S T3 38 TAKEN 1N CaSZ MATESIAL 1S REL2ASEZI CR SAPILLID

N/A

STE S1SAQSAL METRCQ

N/A




Comcressad Air SPECIAL PEROTECTION INFORMATION Nin lLrage s

AESAHRAICRY PRAQTECTICON (Soecsy ryoer -

N/A

N

VENTILATICN LOCAL IXrmAUST ‘ SPELlAL

N/A

N/A

N/A ‘ MECTAMICAL (Gen) | aThEA

N/A N/A

|CTECTIVE QLCOVES
Any mazarial

ZYE AQQTEITICN

Safaty goagglas ar glassas ]

QM=ER PACTECTIVE STUIPMENT
SafTaty shaqes

SPECIAL PRECAUTIONS™

S?EC:AL_ AEELING INFGRMA TiCN ~ - - :
CQT Snigping MNama: Air, comgrassad 00T Hazzrd Class: Nonrlammable gas '
CQT Shipping Label: Naonrlammable gas [.0. No.: UN l0QZ

|
SPECIAL mANQUING AECTMMENQANICNS !
Valve protaction caos must remain in plac2 unless container is secured with valve |
gutlet piped to usa paoint. 0o nat drag, slide ar roil cylinders. Use a suitable hand |
truck far cylinder movement. Usz & pressure reducing requlatar when connecting cylinder
ta lawer prassure (<3,000 psig) piping or systems. Oa nat heat cylinder Dy any means {c
increasa the discharge rats of product fram the cylinder. Usa a check valve aor trap in
the discharge line ta pravent hazardous back flow into the cylinder.

For additional handling reccmmendaticns, consuylt the Comprassad Gas Assaciation's
Pampnlets P-1, G-7 and G-7.1.

PECIAL STCRAGE AECTMMENQATICNS -

Aratect cylinders from physical damage. Staore in coal, dry, well-ventilatad area away
frem heavily trafficked arsis and amergency exits. 0o not allow the tamperaturs whers
cylinders are stored to exczed 130F (S4C). Cylinders should be stored upright and
Firmly sacurad to pravent falling or being knacked aver. Full and smpty cylinders
snould be sagresgqatad. Usa & "first in-firsT Qut" inventaory systam T0 gravent full
cylinders being storsd for excasssive perieds of time. .

Far additional storage racommendations, ccnsult the Comprassad Gas Associatien's
Pamgniets P-1, G-7, and G-7.1.

SPECIAL PACKAGING RECTMMENQATICNS

Ory air is ncacorrosive and may be usad with all matarials of construction. Moisture
causes meral axides which are formed with air ta be hydratad sa that they increasa in
valume and lgsa their pratactive role (rust formation). Conczntrations of SOZ, C12,
salt, etz. in the moisture annancas the rusting of metals in air.

THES TECISMMENCATICNS SR ASEZAUTICNS, .. ;e -
smcrassed gas cylincars sheuid not e refilled exc2otT By qualified groducars ot
amcressad gasas. Snigmenc af a camgrassed gas cylinder wnich has not Seen fillad By
ne gwaer gr with his {writzan) cansan:z is a vieiatien of Fedaral Law (e5CFR).

~;anaus Cavernmant agerciesiLe. Secanment at TranIacmanan (JeSugancnal Satery and Heutn Agminarstranan. Foog ana Cruqg Adimmsranan
ANG QLN ArSs My NIve SCETING FASLIANGNT CINCEMMAG (N PIAILETINGN NINGHNG, SIAFIGE G UIE Of Tt GrOQUCT wirCT? Wi ATK 3¢ reriectad i (M3
Q313 thesr The CuSIOMer TCUIC ravew (Ne3E AGUIANGNS 1T ensure (NAL AR 13 1 Ul CImEhance,



No,n. Page ¢

o~ CHEMICAL FORMULA: (Continued)

Atmosgheric air which is compressad is composad of the fallawing concantrations af gasas:

Gas Molar =
Nitregen 78.0¢
QOxygen 4 20.34
Argen Q.33
Carbon Qicxide 0.033*

' Nean - 18.18 x 107
Hel fum 5.239 x 107
Krypton 1.139 x 107
Hydrogen 0.5 x 107
Xenon 0.086 x 107
Radon : g x 10718

7 Water vapor Varying concentrations

*Concentrations may have slight variationms.

Ccmpresséd 1ir_is also produced by reconstitution using only axygen and nitregen. This
product cantains 7% molar percant aitrogen and 21 molar percant axygen plus tracs
amounts of other atmaspheric gasas which are present in the axygen and nitregen.
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SECTION 1. MATERIAL IDENTIFICATION

Mazermal Name: [SCBUTYLINE

Descrindon (OrigizUses): Chuized rom sefissry qexms By absorptica oz £5% salferic oid (H3Q)
W 3BT (1570, Used primmomiv 5 sroduss difsgburyleme, Tizwers, Suryi rubber, md atier solymens; 1ss

used 13 groduss astoxidaney for foods, slastcs, wnd jackaging food sugplem==rs. NFPA
Other Designacions: [scoutsms; I-Metylprogess; gemma-8usylens; CHLaT{CE ), CAS No. Q113-1L-7 ;;ML? R1
: F £
Manufaczurers Conzer your suppiier or diswizuwr. Caesult dtie lacest sdiviss of the Cremiczivesk R @ [S ;
Buyers’ Guids (Gezium r2f. 73) {or a list of supplie=. 29G” r .
=Se= sezz 3 X2
SECTION 2. INGREDIENTS AND HAZARDS | % | EXPOSURE LIMITS -
Isobucyteze, CAS No. 115-11-57 Cz 100 OSHA PEL
None Zstanliszed
ACGIH TLY, 1983.39
Noge Zstablished
NIOSH REL
None Established

Taxdcity Daca
Rae, [phalates, LC_: 620 gre=® (4 Hrs)
Mouse, Iofafatien, LC_: 415 gy (2 Hrg)

*Mozitor NIOSIL RTZCS (UTQ89000Q), for wddidonal dara

SECTION 3. PHYSICAL DATA

Boiling Point -19.67F (-6.9°C) Yolecuiar Weighe 36 GazmyMale

Meiting Poine -29°F (-140°C) Solubility in Watar (%): I[zscluble®
Vapor Deasity (Air=1): 19 % Voladle by Volume: 100

Speciflc Geaviey (B,0 = 1)z Cad.6
Appearance and Cdor: A colodess, sxmezely flacmmable gas; odor 2ot listad,

*{soburylezs is very soluble in alcsinol, ether, md suifesic acid,

SECTION 4. FIRE AND EXPLOSION DATA

Fash Soint” | Aumieridon Temperaure: 3697 (463°C) | LST: 1.3% wv | VUEL: 3.8% wiv

Extnguishing Vadia: [scbufylezs gas is m exzez=ly Jarmmmable gas thae has 2 substamsal explosive tir-g2s range, Sor sodbutyleze fires,
e s=esmmesded Srm-{Ighting techmique is @0 5103 the Jow of gas instead of exdzguishing e frz. U the Jazeg ars exxingioighied and the
isaguryleze gas continues @ escape or (zak, m explosive lir-gas mixnure can form quickly and igmits witkout warzizg, A msulticg explosion
could cuse greater damage than that witick would be caused By aflowing the fr= 1 burz itseif gut [ tie Soe st 9= sxtinguished 1 allow
safe acoass o shuwofl valves, reoommended extaguishing agenrs include CO, md dry chexzical Uausual Fire or Explosion Hazardss [o
many cases, e prefemwed straegy is w alow the James © cordnue B burz md 0 csol the surmotediags Wit warss spray @ grovest ignition
of cearhy carmiustbles [saburyicne gas is heavier oz zir d cxm collect i law-lying, coafined spaces, Poestally explosive air-gas
mixtur=y are sspecially likely © build up in suchk m =2, 5O enter it with exzm= qurign whether or 20t i¢ is presectly igvelved In 3 =,
Possible sourcss of igmizion must 2ot be Srought int my w1 suspect=d of soawining substazial conesnsadons of isobucylene gas. Special
Fire-(ighting Procedurss: Wear 3 seif-conmized treatking soparanis (SC3A) with a full facspiecs aperaied ig the precsurz-dex=ad or
positive-aressurs Tods,

* Sax (Geziuz 72f. §) repors a flash soizt of -105°F {-76°C) lor isoputyleze.

SECTION 3. REACTIVITY DATA

Stabilitw Poivimerization: [scoutvlens is siatle 5 cicsed, sressurized copraizers durisg moutize COSTILANS 3L IOOR LemmpeTairs,
Haz=rdgus poiymanzuion cznact cesur. Chemiczl [ncomparibilities: [soburylens cm rzact dangersusly with sTung oxidizizg marerials.
Coaditions 10 Avaid: Provest exsosing 'soburylezs @ my soures of ignition susl 15 2 cpes Jams, sparks. light=< 13baces pradusi ¢
stenzs lizes. Hazardous Producss of Decomposition: (sooutyiezz fires caa producs Ric gses suel 15 axr3sa Sosoxids (CQ) or lowes-
Tolecular.weight tvdmezrsons, Comments: The samezz Jammability of iscutylens mesng Wit 2ov rezsuses invelving his matesial,

iecluding scznazardsus ones, Zust Ye perdormed carsiuily in ordar 10 grevent fres wmd/er exzlosizas.

SECTION 6. HEALTH HAZARD INFORMATION

Carcinogenicicy: [soourylczs is oot lswad 25 1carsizagem 5y Bs NT2, [ARC ar CSEA.
Summary of Risks: [soburylene is 3 sizple aspityrizzz, As such it will eot czuse dgzificant shysiciogicsl msseases, dut it coz displacs e
=4 uogspranic axyges level SigniSosst displacsment by isotutylene rasuits i3 an sxygem-dalicisne awnasphers witk =o

YR ey ¢ o ——
tessecmies L ampua

adaguate warmisg srogemes. Asthyxiation fazsiities == ocsur sspecially in coaflssd, [ow-lying, pocrly veaulated spacss decause isobucy-

Gagwrredr 2 ! 382 v Corwurs MMtunisy Cordarses
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SECTION 6. HEALTH HAZARD INFORMATION. conf, - = ome o= - - -

A== 725 is dimost twees as demse 15 20 isey (ses sest 5). Mecieal Conditions Aggravated by Long-Tarm Expasure: None regarss,
reer Organs: Noes speried. Primary Saocy: Izhalacoz, Acute Elecis: [zitial syresioms of e «ffeem of simyis asghyxrizng

s 12 2oi¢ mTiraucn 124 2 Susges dimusished mearal giemness, 1ms imzzirsd susouiar coordization. Cozusuwizg lack of axvges

‘uggmeny, dzpraszicn of il semsausas, rzoid 2ngus, and smoucazal ixswsility. As Sz 1sTRyRI SIztizuss, Taussal vomul-

_s2s Tauiny

ing; sresTanes; lass of soascicusTass: 1mg, Iazily, coavuisicae: deep cama: wmd daaek cx= gemer. Chironic STeem: Noze rmgeried,
FIRST AID: lnhaiation. Wouid-Se r=scusrs 2226 W0 be conoarmsd 1bcus e swh sasty winen s=iarizg coniized, soctly vestized,
oxvgez-dzfcizmt reag. Seif-cozmizad Srearting sguipment =ust Se raadily availasie for tescuess. SUCon slasaly workers cuwsids s

—

fmemedizie 1res o Wat NeY ¢33 sumsmos addiozal help if itis 2s=ded, Remave the sxposed sermen 19 I N resiars and/or supTon
Big or 227 Sreatniag 15 ssaded, Five guaiificd medizal jermomssi wdmisicier gxyges 15 required. Comments: Ths sxeme Tumeapifiey

af isasueylems gas warraars spesial wzasuss sves during resgus cperatisns. Rastus serscnsl TSt 20t STOke, All smgescy jaogs aed

——e?

floodlignes taae must se lowersd inrg eacizsed arezs [or rescus sperarions must e axglesics greof, Chadin Wis squizment Sefors @y
emar7e=sy OCTusS s =aks L 2co3ssisie 13 ameryemcy-r=roonse sarzoansl. Gef medicai help (Iz plaat, parimedic, communicy) for
2 v ] . - b P b -

~———

2l exposures. Sesk sramat medicz] assistancs for furthsy weammeny observariss, wed support ater 3 ud,

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

SpulLeak: Trear any Goowsriene 3es leck as an emergency. [f 5 isaxszg 3as 1as 20t yel igniled, use walaT spriy © <rset limmasie gas-
Ur mixmres away Som soursss of igmivcn. Sxisguish all soursas of igzidon as quickly 2s passible; Bowever, £ Bz leakizg gas is burnizg,
do not =3t o extinguisht e James ol the sourcs of the iscButytezs gas is locared 1zd sealed, Qthervise, flammable isobutyless gas-
2ir =izmres o explode withous warsieg and cause widespread damags (iac might ot tave ocsumsd i the origisal firs Rad besa allowed
g burz itsaif out. [f it is sec=sary 0 extinguish isobutylens Sa=ss in crder 1 gain wcc=ss 10 3 shutoff valve, use dry cha=ical or carbon
dioxids a5 extinguishizg 1ge=ts. Wastz Disposal: Comtac: vour supplier ar 1 licszsed congacor for detailed recsm=ezdacions. Follow
Fedami, stacs, 20d local regulatons.

QSHA Designations

Air Coparsinane (29 CFR 1910.1000 Subpart Z): Not Listed

EPA Designadons (40 CTR 302.3): Not Liswed

SECTION 8. SPECIAL PROTECTION INFORMATION

Respirator: Follow CSHA respirarar reguiations (29 CFR 1910.134). For emargency or zomroudne cperations (leaks or clemicg rzaciss
vessals and sierage tanks), wear 1= SC3A. Warning: Air-gusiing respirawrs will not protect worksrs &n exyges-deficiest anmospherzs,
| wiiex lacik warnizg sroperties; 13 work iz them safely requirss that m SC3 A e worz. Vendlation: Inswall x=d operacs genan] and local
fmum explosica-proof vesmilatica systems sowerfil ceough 3 maineain airdorze levels of this mareriaj beigw the lawer explogive Exit
{ iz secvion 4. Lacal exhaust vemtilanicn is prefesd because it prevents dispersion of e coptaminant into the gezaral wark area by
—imating it 3t its scurcs. Cansult e latest edition of Geziuz refesemcs 103 {or detiled recommendarions. Safecy Stadons: Maks smer-
gezcy evewash swions, safesy/quick-drenck showers, and waskizg facilites avatlabie in work mreas. Contaminated Equipmerns Contcs
lemses sose 1 speciat hazard; soft le=ses =ay absorb irsitmes, azd all lezses conesamate them. Do not wear cooracst lemses i3 agy work arsa,
Comments: Praczcs good sersazai tygieze; dlways wash theroughly aftsr usicg this material and Sefore =aring, drizidzz, smoking, using
the oies or 1pplying cosmezics. Xass it off your clothing ams sguipmsznz Aveid Siogizring it fom your Rands 1 vour mouth while sacng,

drimic=g, ar smeidsg. Do ner 2ag drink, or smoke = asy work ars2. Do 2ot inhale isoourylens vaper.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Storage Segregadon: Sters iscbusylazz = closed, pressunizsd soawiaer I 1 csol, dry, well-venulazed zrea away o sourtas of igmitaa,
combusthle materials, wd sTong oxidizers. Prowec: contlipess Som physical damage. Eagineering Conmrols: Make sure 2il szgmest=
systz=s (preduction, TRasporaticn) are of zaximum explosicz-proof dasige. ElesTizaily ground and bond all canmizess, pipeiines. o=,
used iz shipping, Tissferming, reacting, productisn, md samplizg openadons W prevent saric sparks. Comments: [scbutylee s m

exmemaly explosive z=d flaz=masie gas. [t =ust 2ot e exposed W any possible sowres of ignition ia work or storage arsas.
Traesporzacdion Dawa (49 CFR 172.101-2)

DOT Shipping Name: Liguefied Peznleum Gus

DOT Hazard Class: Slamzabie Gas

ID No. LN10S5

DOT Labei: Flam=atle Cas

DOT Packaging Requiresenss: <9 CFR 17
DOT Packaging Excepdons: <9 CFR (733

YO Shizging Name: [sopuiylezs
MO Hzzard Class: 20
MO Labei: Rammzsic Gas

! )
: wenges: L5 3494 114 11T 120 120,

NegmITS 4218 (32 suiastiny of (20ITRIN0R 2T {3r TUSNIATI FUTNOIB LT . Deamamwd 4y P f20a, 3§
N ) ) I R 1® -y Ty
2ECITLAMIY MU T mssgAnuMiily. TAETAm, ilougt SThiacante s 3 [ :

9o taked 12 Uis STEIRANGS of et i2fommian, Cayum Puwtisteeg G | Indugmal Svoiane Raview: DI ¥ilsan. ==
CRIEDDL 20 WAFISLEL, WAXET 10 METTTSLSIINONS 10d LLUMET 20 rEIN0ISITLIY H it :

1313 e ACuracyY ar iamlity of sucs 2forTuicn for 1oglicauon W ! . . s ane
i Medicai Review: W Silverman. MD

SRITUASET Y (ALAS2LS TUrSOsER or for 13ssequentas of i3 use, L

Coywre =788 wo Cemum Msiumne Corssnnas
ADY 24 UWAE OF re=y mE U SLY 1 DETTEINIAR 4 CPOMOHS
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: ‘Section 1 - Chemical Product and Company Identdfication. = - - 42|

)

Producy'Clemical Name: Iscorepyi Aleshcl

Chemicai Formula: (CZ52C=CH

CAS No.: §7-634

Syncoyms: Dimewtyl carsinol, 2-1ydrexypropane, P A, Iscnci, Luwsol. isoprepanc, Pexohal. 2-gregancl, sec-gropyl aicohal,
ruboing aicanol, Scaczar.

Derivation: Treating cropylene with suifuric acid and dhen aydraiyzing or dirses hydmaron of ;zopylene using superncatsd stzam.
Most commenldy avaiiabie 2s rutbing aleshal (705 PA). .

Generai Use: As 2 solvent for gums, sheilac, and 2ssendiai oiis, chamical intermadiaca, defydracng ageac vehicle {or germicidal
campounds, de-icing agent for liquid fuels: {or denamring tyl aleshcl, preserving jathological specimens: in exzaction of
alkaloids, quick-3rving inks and ails, and an ingredient of skén lodens, cosmedss. window cleaner, liquid soaps. and
pharmacsudcals,

Vendars: Cansult e latest Chemical Wezk Juyers’ Guide, (%)
: ‘Section 2.+ Composition / Information on Iiigredients

Isopropvl alcahal, 100% vol. Most commonly sold as 70% iscpropy! aleshol (rubbing aicahal).

OSHA PELs NIOSE REL ) DFG (Germany) MAK

g-hr TWA: 400 ppm (580 mg_jm3) 10-hr TWA: 400 ppm (580 mg/m-) TWA: 400 ppm (980 mg/m?)

ST=.: 500 ppm (1225 mg/m°) = ST=-: 500 ppm (1225 mg/m?) Caregery I: Substances with

sysiemnic sfecs

ACGIH TLVs IDLH Lavel Balf-life: <2 hr

TWA: 200 ppm (583 mg/m?) 12.000 ppm .

ST=.: 500 ppm (1230 mg/m?) Peak Exposure Limit: 8C0 ppm,
‘ 30 min. avesage vaiye, 4/shift

» Vacared 1989 Final Rule Limics

TPam—— — = —— - —
“<2<r<r<r Emergency Overview <%

Isopropyi alcshol is a highly flammabie, volatie liquid. It is considersd mere toxic than ethyl aicohol, but -

less wxic than mezhyi alcshol Inhalaron can cause iritadon of the syes and respiratory oact and cenmai R

nesvous sysiem decression at high concenmadons. Repeated siin contacs may Quse dermadds. Systemic-- I _1,
woxicity appears o occiT mosdy in cases of eavy ingesdon or inhaladen. Thers 1§ recent evidence that skin S bl
absorpcon may be mors lik=iy w0 cause sysiemic sffects than previously theught K 5
Potential Health Effects l
absorction

Primary Eatry Routes: Inhaladon, ingeston. skin contact/absorpdaon. NS
Target Organss Syes, sicn, respirawory system.

Acuate Effects g é
Inhalation: Vapar inhaladan is irritating o the respiratary act and can Quse ceacal nervous sysiem depression R 0
at high concencadons. Voluntesss sxpesed @ 400 ppm for 3 © 5 min experiencsd mild eye and respirawry
rrizmdon. Az 3CO prm. Tritadon was aot severs, but most people found the air unczmiormbie o dreathe. PPE*
Eye: Sxposurs (0 ths vapor or diresz contact with the fiquid causes iritarion and possitle comeal burns. *ees |

Skin: Seme rmacon may oczur aftar profonged exposure.
Ingestion: Ac=icental ingesdons have provided the most information on isoprepyl alcshal wxicity. Sympwms includs causes
and vomicng, headacke, facial dushing, dizziness. lowersd lood gressurs, mental degrassion. hailucinaons and diswreed
pes==cns, difficuity breathing, respiratery depression. smuper, uncInsciousnass. and coma. Kidnay insufficiancy including
oliguria (reducsd urine sx==cicn), anuria (absent urine sxczdon), airogen reienden, and sdama (fluid buiid-up in dssues) may
oczur. Cns pOSi-TICTem SXAMINALER in 2 case of Reavy ingesicn shcwed ex:ensive hemarrhagic Tachegdronchivs, broneho-
pneumcnia. and hemarrhagic sulmonary sdema. Death can ocsur in 24 1o 36 7 fost-ingeston due 10 respirwry paralysis.

Carcinogenicry: NT2 and OSEA do aot fst isoprepyl aicsficl as 2 carcinegen. Tae [ARC has smdisd PPA and has classified it
as Class-3 (unclassifable. inadequats juman and animal evidence). Thers appears 2 be an associaton betwean the
menufosre (sTong acid grocess, mther than the aeshoi itseif) of iscrepancl and carasinus cancer, but this may e due o the
diissprepyl suifare or iscprapyt ail dy-crodu

Medical Conditions Aggravated by Long-Term Exposure: Demmatitis or respiraicry or kdney disorders.

Chronic Effecss: Repeated sikin contacs can cluse drving of skin and delayed Rypersensidvity reactions in same individuals. .
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| further mewabolized 0 acstats, formate, and Tnally carbon dioxide. Probanle arai lethai dose is 240 mi.

Other: soprepyi 2lcshal is oxidized in the Sody 0 acsione whess it is axcr=ied Yy the lungs ar kidneys. Scme acsicne may be

Section 4 - First Aid Measures

.ahalaton: Remaove 2xposed fesson o rasi A and sutpon crc:'....ms as nezdad.

Eve Canwc:: Do nor allow viczim 10 rup or kesg 2ves dghdy shur Cendy lift svelids and flush immeciately and concaucusly
witl Jlooding 2mounts of warer gnul gansconred «© an amergansy medical Jzeifity. Cansult 3 physician immediately.

Skin Contez Quickly remove ::numm4:: cicthing. Rinse with Jcoding amounts of water {or at least 1S min. Wasi exposed
ar=a 'with soap and watar. For reddened ar Slisiarad skin, consult 2 ghivsician.

Ingmon- Never zive anything v 'nouth (0 2n uncaascious or sSnvulsing pessan. Conwact a poisan canool canter. Uniess the
poiscn csnztl cener advises othervise, have the conscious and alerr person drink | o 2 glasses of water w0 diluts. Vomidng
may be "n'-ﬁvnc.c:'-d because of e ragid anset of canwral nervous system daprassion. Gas.uc lavage is prefarred,

After firs: aid, ger appropriate in-plant, parcmedic, or cammurm' medicz! sugport.

Nate to Physicians: Diagnasuc tast acsione in urine.

Section 3 - Fire Fightine ¥easures

=

-

Flash Poinc 53 "F(12°C) NEF>2A
Flash Point .‘/ter.hod. cc

Burning Rare: 2.3 mm/min. o
Autoignition Temperature: 750°F (399°C) oo
LEL:2 % viv é

UEL: 12.7 S v/vat 200 °F
Flammabiiity Classification: Class |B Flammable Liguid
Extinguishing Media: Carbon diaxide, dry chemical, water sprey (solid sosams can spread fre), aleshol-
resisaant foam, or fog.
Unusuai Fire or Explosion Hazards: Conainer may explode in heat of fire. Vapors may Tave! w an ignition sourcs and {lash
back. Iscorcpyl aleshol posas an explosion hazard indoars. qutdoors. and in sewers.
Hazardous Combustion Producss: Carbon oxides and zcsid sinoke.
Fire-Fighting Inscrucdons: If possidle without fisk, move conwiner Fom firs ar=2. Apply cooling water o container side undl
well arter fire is qut. Sa@y away from ends of wanks. For massive fire in cargo area, use monitor nozziss or unmantied hose
2lders: if impossible, withdraw and let fire burn. Withdraw immediately if you hear 1 rising sound from ventng safety devics
£ dodces any wnk discoleraden due o Sre. Do rot release runeff fom firs conool methods o sewers or watsrways.
Fire-Fighting Equipment: Secanse fre may producs toxic theemal deccmposidon preducts., wear 2 seifconmined breathing
- apparams (SC3A) with a full facepiecs operated in pressurs-demand ar posidve-pressure mode. Suucural Srefighters’
prorecsve ::ic:mng provides anly limieed protecion.

“Section 6 - Accidental Release Measures -

Spdl {Laak Procedures: Noufy safary personnel. isolate and ventilars area, deny enmy, and stay upwind. Shut off ignidon
sourcas. Claanup personne! should prows: against vapor inhaladon and skin/eve contacs, Water spray may reducs vaper, but
may not prevent ignidon in closed spacss.

Small Spuls. Take up with earth, sand, vermiculite, or other absarbent, noncombustible material and placs in suirable conminexs,

Large Spills
Containment: Fcr large spills, dike far 2head af liquid spiil for later disposal. Do not release inm sewers or watervays.
Regu!amrv Reqmremenns. Soilow appiicable OSEA regulations (29 CFR 1910.120).

= e Section 7'- Handling and Storage ™

Handling Precaurions: Use non-sparking wcols w0 open conwiness.
Storage Requirements: Swre in 3 cgol, drv, weil-venulated arez away from heat. igniten souress, and incompadbies (Sec 10).
[nszil siscTicai aquipment of Class 1. Group D.

L.

S Section 8 - Exposure Controls / Personal Protection

e "n\\

Engineering Contreis: Ta pravent static sparks. slscmically ground and tond il aquipment used with and around AL
Venrilation: >rovids zoneml ar local exhaust veadiztion sysiams © maintzin zirbome levels beigw OSEA PTis (Sec. ). Local
exhaust ventiaricn is sraferred sines it pravens canwminant disgersicn into (ie wark arsa by coneslling it at its soure=.(103)

Administrative Controis: Cansider ;rt:"wc:'.-.c-' and gericdic medical sxams of exgesed workess with emphasis on the sicn,
| Kdnevs, and respiranary sysism. 3e 2xTa caudous when using 2P A concwTzndy with carban tezachionide becuse animal

ssTim
T rudies Rave sicwn it anhancss carbon eamchlonde's s toxicity.

iteczive Clothing/ Equxpmem. Wear cemicaily protective gicves, Soats. 20rons. and gaundess © prevent '*rclong:d cr
»epeated skin zonaes Nigie uiber (hrackihrougn Ume > 3 hr), Necprane and Tedlon fbr-"k"rcr.g"x dme > < hr) are swiabie
maweriais for PP<. 2o ot use "f A. 2VC or nawral rubber (brezkthrough dme < L hr), 'Wear protective syeglasses or chemical

o .

ety goggiss. ser CSEA 2ve- and facs-grotecticn reguladens (29 CFR 1910.133). Seczuse contact lens use in induszy is
conuoversiai, 2statlish vour own policy.

Damwa T o * - e e B L
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Respiratory Proteczon: Sesk professional advics Sricr IO respirator seisczon and use. Follow CSEA respirater FeguBTGHE I |
CFR 1510.134) and. if necessary, wear a MSEA/NIOSE-acproved raspirawer. For < 10C0 ppm. use any powersd, 2ir purifving
IeSTIrasr with crganis vagor carmidges aor any chermical carmidge respirator with 3 fuil S2csvises and orzanic vaper carmidge(s).
Tar < 10.000 oprm. use any suppiied-air respirater (SAR) opemated in condnucus-ilew mode. For < 12.0C0 ppm. use any air-
surifying, Zull facspiscs raspimucr (gas mask) with 1 chin-style, front-or mack-mountsd organic vagor canistsr crany SC3A ar
SAR with a fuil facatiscs. Sor smarzency Or sTENcs N0 unknown conesnoariens, sa any ST3A o SAR (with auxiiiary
SCIA) with 1 &l facepiecs and operzizd in pressuredemand or cther sesitive-oressurs mods. Fgr smergency ar zonroucne
gpesations (cisaning spills, r=ac:or vesseis, or sworage 2nks), wear an SC3A. Warning! Air-puriing resplraiors o not protec:
workers in oxygen-dericient cxmospreres. If respiraters are used, OSZEA requirss 2 wrigen r=spiery protecion program fae
incindes at feast madica] cx=ication, Taining, St-izsting, pesiodic snvircnmantal micnioring, Tainsnancs, inspection.
cleaning, ind convenizat, sanitlry SWOrage arsas.

Safery Stadons: Maks availabie in the wark area emergency eyewash sauons. safsty/quick~Lensh showess, and wasfling
facdiges. .

Conmminated Equipment: Separawe cenaminated wark clathes from sTes: clothes. Launder Sefrs suse. Remove sopropyl
acanel Som vour shoes and clean perscnal protessve squipment

Comments: Never sat drink. of smoks in work ar=as. Pracscs good persconal hygiens after using iscororyl aicshel, sspeciaily

befors sadng, drinking, smeiking, using the wilet, or applying cosmedcs,

P o

Physical State: Liquid Qther Solubilities: Soluble in alcohaol, ether, chioraform. and
Appearance and Odor: Calariess with a stight oder and sne. Insoluble in sait soludans.
biges @sta, Boiling Poinc 180.5 °F (825 'C)
Odor Threshold: 22 ppm* Freezing Point -129.1 F (-89.5°C)
Vapor Prassure: & mm =g at25 T (77 °0) Viscosity: 21 P a 77 TS 'O
Sarurated Vapor Density(Air = 1.2 kg/m3, 0.075 Ib/fed): Refracton Index: 1.375 2 683 ‘7 (20 'C)
1.274 kzg/m3 or 0.080 bb/fed Surface Tension: 20.8 dyne/cm 2 77 'F (25 'Q)
Formuia Weighe: 60.C9 Critical Temperature: 455 T (235 'C)
Deasity (H2O=1,at 4 °C): 0.78505 2 88°F (20 'C} Criticai Pressure: 47 amm
Water Solubility : > 10 % Octanol/Water Pardtion CoefTicent: log Xow = 0.05

Ionization Poteatial: 10.10 eV

* References rmmge Zom | o as high a5 §10 pom.

Section 10 ~Stability and Reactivity: - =

Stability: Isoprenyt alcshal is sable at room wmpesanrs in closed conainess under normal sicrage and handling condigens.

Palymerization: Eazardcus poiymerizaton does 1ot ocsur.

Chemical Incompatibilities: Inciude ac=midenyds, chlorine, ethylene oxide, 2cids and isocyanates, hydrogen + pailadium,
airoform, olewrm, phosgene, potssium (-Butoxids, oxygen (forms unswmple peroxides), Finigtmediane. tarum perchlarate,
tecarlucroborats, caromium mioxide, sodium dichromate + suifuric acid, duminum. luminum Tlisopropexide, and oxidizers.
Wil aeack scme ferms of piasdc, rubber, and <sarings. :

Condidons to Avoid: Expasurs 0 heat, ignidon sources. and incompacdbies.

Hazardous Decomposition Products: Thermal oxidarive decomposition of isopropyl alcohol can producs carben axides and
acxid smoke.

.~ _Section 11- Toxicological Information #=

Toxicity Data:”

Eye Effects: Acute Oral Effects:
Raboit, 2ve: 100 mg zaused severs irmation. Euman, oral. TDr 5 223 mg/kg caused haflucinadons. disterted
perceuons. lowersd biced pressurs, and 2 cangs in pulse M.
Skin Effecs: Human, oral. LD 5: 3570 mykg caused coma. respiratery deprassion,
Racbig skin: 300 mg caused mild imimticn. nzusea, and vemiung.
Rat. oral. LD«<g: 3045 mg/kg caused 2 change in righdng raflex. and
Regroduczive: scmnalencs (genzml dagressed acivity).

Rar inhaiacden: 3500 gpmy7 hr given frem L@
1S days of zregnancy caused fewtoxicity.

© Se= MICSH. RTZZS (NT30500C0), for additiona wxicicy data

B - . ..Section 12 - Ecological Information = -~

Ecotoxicity: Gucgies (Psesiiia reseulaza) LCsg = 7,060 ppmy7 days: fathead miancw (Pimezraies sromeizs) LCs0= 11830

mgl/1 hr. 3C0 = 133 %/S days.
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Environmental Degradation: On soil, [PA will volaaliza or ieach inio groundwater. Biodegradaron is possible but rates-are nog—|
found in availaple litemmire. It will volatilize (est. baif-life = 5.4 days) or biodegrade in warer. [t is not sxpect=d
biccsncznrats in fsh. In the air, i reacts with photockemicaily produced hydroxyl radicals with 2 haif-life of one to sevezal
1vs. Secause itis soluble, removal by min, snow or cther srecizitation is possible.

~Secdon 13 - Dispasal Considerations

Disposal: Microbiai degradaricn is passiple by oxidiziag iscpropyi aleshol w acsicne by members of the genus Desuffovidria.
Scray wasis [nig incinaruucr (penmit-appraved fzeilides oniy) equipped with an aftarburner and scrubber. Iscprepyl alconal can
be sattizd out of watsr spiils by saiting with sodium caicrids, Nate: Salt may harm aguade life, so weigh the benedts against
possicia 1arm sefors appiicaton. Contac: your supplier or a licznsed conmaczor for deailed mesmmendations. Follow
appliczbiz Fedesal, state, and local reguiadons.

Container Cleaning and Dispasal: Tripie rinse containess.

‘Section 14 - Transoort Information =
DOT Transportation Data (49 CFR 172.101):

Saipping Name: [soprepanol or Packaging Authorizadons Quandty Limitadons

isogropyl alcohol 2) Exceptions:-173.150 a) Passeager, Aircraft, or Railears SL
Shipping Svmbols: - b) Non-bulk Packaging: 173202 b) Cargo Aircraft Culy: 60 L
Eazard Class: 3 ¢) Buik Packaging: 173342
ID No.. UN1219 Vessel Stowage Requirements
Packing Group: O a) Vessel Stowage: B
Label: Flammable Liquid b) Other: -

Special Provisions (172.102): T1

& :Section 13 < Regulatory Information:

EPA Reguladons:

Listad 35 3 RCR A Eazardous Waste Number (40 GR 181.21)

RCRA Eazardous Wasts Classificagon (40 GR 2561.21): Characaristc of Ignitabiiicy

" isted (Uniistad Sazardous Wasts, Characieristic of Ignitabiliry) as a CERCLA Hazardous Subsmnes (40 CTR 302.4) per

A, Sec. 3001 -

~ RCLA Reporable Quandry (RQJ 100 b (45.4 kg)

SARA 511/312 Codess 1,23

-Listed 25 3 SARA Toxic Cuemical (40 CTR 372.53); onfy persons who manufaciure by the szrong acid process are subjecs: no
suppier nogriczion.

SARA XS (Zxmemely Hazardous Substanes) (40 GR 353): Not fisted

QSHA Reguladons:

Listed as an Air Contaminant (29 CGR 1910.1000, Table Z-1. Z-1-A)

: e # . Section 16+ Other Information -
References: 73.103. 124, 126. 127, 132, 136, 139, 148, 153, 159, 164, 167, 163, 176, 187

Prepared By M Cannon. BA
Indusmial Hygiene Review ... PA Roy, MPH. CTH
Medical Review . ___ T Thobum. MD, MPE

Disclaimer: Judgments as w0 the swiability of informadcn hersin for the ptm:“xasc:’s purposes are necaswrily the purchaser’s
responsibility. Although reasenabie care has been taken in e greparadan of such informadon, Genium '-‘ubhshmg Caorporanen
exiends 10 warranties, makss no representations, and asswmes 10 responsivility as o the acuracy or suitbility of such
informaccn for agpiication to the gurchaser’s intended purpese or for consequencss of its use.

Pﬁg:LOf; Copyrigm 2 17397 Canmum Astusng Caoaratan. ASY i uen ar roy oument G Tualisenrs pur - o




) P

Genium Publishing Cafgoration —|
- @ 1145 Cacaiyn Street Sheet No. 420
‘ Schenecmdy, NY 12303-183§ USA ¥ethane
(518) 577-3854

)

)

Ne. 15
Material Safery Data Sheers Colecton:

Tsseed: 77380 Ravisicn: A, /8%

E Section 1. Yaterial Identificaton:

Meckarce Descrindon: Wicaly dissibueed in zanme, methane comprises 0.00022% 'cy vaiizme of the eartl’s aoTOSTR R 1

Amerizan 2aeTs 7as is mosdy madians (85%). Al lzmperanoes greates than 2012 °F (1100 T, sure cxion combines I - o

with gume 2ycrogen 8 oo mediane. Abave 2732 °F (1500 °C, &e umount of methane -ud..::d MeTeases with temrper3- s - %o

cxe Chuined Sum sodium acsears md sodium hycraxices or Som aninen cxrbide md wawe., Comzm ==:ﬂy regarsd K 4

E:':.x:: zaozai gas ar By f=menmden of e=dulose md sewage siudze. Constirment of ilminurmg wmd cooidng z3s. TUsed : n NF?A
manulzenzs of .‘.'/c':agc'.. hycrogen symuide, ammmonia, acstylena, formaidanyde, md imy other ergzics. IS

Otkar Designations: Firs damg: marsa gass methy{ hydrides CH; CAS No. 0072323 g 1

Magufacturer: Conme your suppiie or diszibuer. Consult e laest Cagrucziwess 3um Guide (Gemtum 228, 72) : 4

far 2 supoiiers List R 0

ESection 22 Ingredients;and Qccupationab Exposure Eimits:

Met®ane, c1 100%™

OSHA PEL ACCIH TLV, 1988-39 NIOSH REL Toxicity Datat
Nane esuaplished Nane establisited None estaplished Not listed

'C‘.'xed:vizhycnrn:;_ai.i:rmdzmingmcmunpon'ximdm:mdmm?emﬁemmm&m(Cﬁ).m(%.m
(C, 2, tigher malecuiar weight aikanes, arbon dicxide (CO,), duegen (V). md axyg=(O,)
+ Momior NIQSH, ITZLS (PA1490000), for fumre oxicsy daa,

[Section 32 Phvsical DAL
Boiling Poine .259 "7 (161.5 'C) Warer Solubility: Siighr
Vapor Deasity (Air = 1): 0542 32 °F (0 °'C} Melting Poine: -2965 F (-1825 *C)
Moiecuiar Weight: 1§ gfmol -
Appearaacs and Odor: A csiorless, odorless, taswless, extr=rmeiy flammable gas. Cammercial methane’s Tacs anoms of 2 swinble mosum
compotnd give i 2anwal gas's famiiize rogen egg smeil

*Soiudle = alconal 2nd =her.
i-‘(:st: °oln: 2153 "F(-i36.2 1 C) | Autoignition Temperacure: 969 F (537 ‘C) | LEL: §% viv" | UEL: 15% viv=

Extinguishing Media: Methane's exTeme flammaiility, extensive explosibility range. md very low flash poine reresens dangerous Sr= md
expiosian risks. Trear oy fire simarion imvoiving reoidly esczging and burning methene gas o3 an emergency. Exdnguish methane Sres by
shuring off the sotes of e gas. Use wawer sprays 0 cool fre—exposed contiiness and 0 prowea ths personzel auempang © seal the sowes of
e escaving gas.

Unusual Fire or Explosion Hazards: Methane gas is very flammmable with an extensive explesibiliry ramge. The best fire-Gghting tchmique 1y
be sitply w0 let de trxning gas escape fom the presnuized cylinder, 2mi car, or pipeiines. Never extinguisk the buming gas witou =t
locaring and seaiing irs sourcs. Otherwise, the sl leaking gas couid explosively r-ignite without waming md cusz more damage 2 if ic
burned izealf qut

Special Fire-{Ightiag Procedures: Wear 2 seif-monuined breathing mpparams (SC3A) with a full faceviecs gperaied in the pressursdemand or
posicve-crasnics moda.

* The loudmt methane-uir =xolesions oco= whan | volume of methune i3 mix=d with 10 voiumes of 1ir (or 2 volurzes of axygen) W:mmg' Alr wul more
14% Iy voiume meane Durng rotselexsy. Mezhane bums with 2 paie, fimly luminous, sot syt anly daecsd fame.

iSection 5. Reactivity Datx: _ :
StabilltyrPalymeriztion: Metane is suatle & room rperacuss ot closed :ssn:'...:: conizmers duzing roucne openadions.  Hazwmdsus poiyrn-
erizazion cannot eI

Chemical Inccm:anbxh:‘es. Genium refersmes 34 repons tat mathane @n rees viciendy widy bromine penacluarida, chisrine, shlorne
digxids, nmimogen Tilucrids, licuid axyg=w md oxygen difluenide.

Canditans © Avoid: Never =xpose metiane o ignidon sowess suck as open {lame, lghted cigareass or vipes. minsulated headng demens, or
elezmezi or mecnanical sparks. Preves: my wsidemual or meanmailably ragid reissse of methane zas Som high-gresazs eviinders, mmk ez v
Sioeiines,

Hazzrcous Producs of Decomposition: Thermal oxidative degradadon of mechane @n sroducs cxrbon doxids nd ioxic Sxwrdon monoxics
(CCh.




3 I

A

)

C.x::.'xcg'mc:n' Neithze the NT2, LARC, zor OSr‘A lisis mehans 15 2 carmnogen Summary of Risks: As 1 simsic asphyxiang mesiane does
nqt exuse significan: shvsalagies! responses. bur it ez dispics g munimum raguirsd wmosphoic Sxygen level, Sigmifizamt dispizsemant
resulls 0 m axygemcefsiont ACTOsThers Witk 10 adaguals warning ArITerias, «s:r.v..:.n.cn can sesur sspeciaily i zonuined paeriy ve
undistoled spaces indranuenrly emcarad Sy workers, Frast3ite '-'og-"- damage) cam resuit Tom conacT with Uguwid mamane's exzemai
wemperaoire, Medical Caonditions Aggravated by Lang-Term Zxposure: None r=porwz. Target Orzans: None reseried, Primary S20vt
Inpalarien. Acute EfTecty Tae mitial sympioms of simpie wghyrizn: g2ses’s eff=sis = ragid mestimaton md ar hungern, diminished manial
aermass, wnd impairxd cular coordinaricn, Continuing 1k of sxvygen sauses fuiny ‘udgamand daprassicn of il sesanions, rpid fadgus,
emougnal insuabiicy, mawses, vomitng, srosTaticn, iCSnsTisustass, wnd Inaily, ssnvuisions, cema ind ezl Clhreaic Elfecm: Nans Tesorad
FIRST AID

Skin: (Liguid medhanz) Prempdy (Qush die yTaciad arey with low of epidiukewymn watsr 19 reducs Seazing of dssuss, Never iy dirset hexe

o Tosiicen arsas, Loosely wopiy &y, Suiky drassings o grows: the ez Tom fuler iniwy. Get Teagment Som guaiilizd medica] personnal.
Inhaiatiog: Rescuers must considar Wzl own safety wien snming =nined, xocrly venulawd, Jxygm-deficient uwsas. Self-sonained Sreaching
equiznient must be rzadily avaiiabie. Rescuers must use nensparicng Sols and equigmant 2.2.. Joodlizhis lowersd 115 any incident a2 must be
elecTicaily groundad ind bonded, shagar.resisant md sprkerool. After flrst aid, 2ot 2ppropriate in-piant, paramecic, or commuity
mediczl aczadon 2ad support for inhalation expasures in oxvgen-deficient acnosgheares. Sesk srompt medica assistancs for utler
obsarvaton and T=atnent

.Séction: 8 Speciat Protéciom Data:

Spill/Leak: Daxgn ond graciice ¢ methane :_acL! can.u'al end cowvermecsure 5lan (SCC.2). When 1 leaik semuss, actify sajety pessonnel, siiminate
heat md igniton sowgTss, evacuae unnec=ssary persormel, provids marimum explesion-groof vendladon, and imglemant the SCC2. Use only
nonspariing wols and equipment. Locate and seal the sourss of the leaking gas. Use water sprays w0 protec: the persanniel aamnpung this shum.
Large methane releases can sesuit in specacular explosions. [ wampts @ shut off e leaking 33s ars unsucsassiul, evacuace e lixely expicsien
arez. Dispasal: Connes your supplier or 1 licznsed coneacisr far dewiled recommendadorns. Follow appiicable Fx=deral, state, and loezl regula-
dons, Remave leaking or defecstive cylinders W a safe, ourside, pasted, discharge loeation. Lat the methane gas discharge at 1 moderzce =, When
it is emrpry, reama the cylnder w the supplier after it is propesly wgged. labeiled, or swenciled MT (empry) or defective.
OSHA Designadons EPA Designations
Alr Conwaminane (2% CFR 1910.1000, Subpar: Z): Nox liswed RCRA Hazardous Waswe (20 CFR 251.33): Noc sted

CZRCLA Hazardous Subsunes (40 CFR 3024%: .‘lo: listed

SARA Zxoemely Hazardous Substancs (40 CFR 355): Noc listed

SARA Toxic Crzmicad (40 CFR 372.55): Not listad

Coggles: Wear protacdve eyeglasses or chemical safery goggles, jer OSHA eye- and face-rotecTon reguladons (29 CFR 1910.133). Gloves: To
srevent skin conuace, workers kandling liquid methane shouid wear mworopriae msulating gioves, safety glasses, md spiash rprons, 15 requirsd by
the partcular wark sendidons. Respirator: Wear 3 NTOSH-accroved mespinaer i zeczssary. Foilow OSnA raspirase ceguladons (29 CFR
1910.154). For emergency or nonroutne operations (spills or clazming reacior vessais and siorage unks), wear m SCS AL Warning: Alr-purifyimg
respiraters do nor growee: warkess &t oxygen-deficient wmospitarss: use seif Sontained & ::.L""*g sguinment there, Ventladon: Pravids general
md [ocai expiosion-groof veaglation systams 8 maintain zirborns canemmzatens deiow B 3% viv LEL fSc:: 2). Locai exfraust venulagon is
srefers=d sincz it pravents methane dispersion ta the work s 5y eliminaring it 10 its soures {Genium r=f, 103). Give special arenzion to proper
venfiaon of enclosed areas, Safery Stations: Make avadiabie - the wark Tea smergency eyewasy stadens, safery/quickdrench showers,
washing facilides, e sxringuishers, md oxygen boales for smergeney (irst-aid. Cantaminated Equipment: Never wear conc: lenses in e
work e soft lensas may absorb, md all lenses anemgae, mtuns, Lumde contaminaced clathing before wearing. Remove this maresial Som
yaur shoes md aquizment. Others If sopropriae, consider stailing momaric sensitg squipment that wams workess af oxyger-deficant
agnosther=s ar of powitiaily expiosive air-gas mixames. All engineering systems in my mediane Zas storage. handling, or procassing a=a must
be explesion-groof so they have no spark potential or hot spots. Pressurizzd systems must use only mwproved vaives, manifolds. flamges, md
gresiors. Commens: Methane zas presents dangerous fIre, =xziosion. mnd reacuivicy tisks, Regularly inspec: and servics all the piping syswems
witicli Tarsport medime g3s in production and swrags wzas. SefGre use, horoughly et methane dnes widi aiwogen gs for leaxking, sspeciaily in
enciosed maas.

: Secdon: 94 Special Precautions and. Commaents:

Storzg= Requirermests Stors methane in closed. sressurizsd Syfindars, tamk sars, ipeiines, or other containess in 1 czol &y, weil-vetiated,

fizToroofl ez away Tom heat and ignidon sourcss md mesmyanbie chamicals (Sc". 5). Pratest these conitainess Som shysical damags and hsac
Shicid tham Som diwe: quniighs, Speciai Handling'Storage: Teesicaily ground and ond ail soniners, wnks. syiindars, wnk o5 wnd gipelines

..... armane

used in methane shizming, rec=iving, or Tmsierring operztens. Never wmoke it any 'work a2 -whers e possiGiiicy of expanwe 19 mathians 31s
(fire hazard) exis, Aeczmmendad sworage sentainers nciuds stesl
Transportation Dara (29 CFX 17.101-2

DOT Shipping Narze: Methan= DMO Shipping \':n-:e' ‘/{c'.‘-.::: somoressed
0OT Hazard Class: Slammabie gas DO Hazard Class: 2.1
DOT D Na.: UNi971 D {0 Label: Samumatia 32

DOT Lazbei: Flammanie gas
DOT Packaging Requiremens: 49 CFR (73302
DOT Pzackaging Sxceadons: 19 CFR 171,306

| Presarsd by- 2 Jzce, 38S. Indusmrial Hygiene Review: O] Wilson, CT=: Medical Review: MJ Zardies. MD

MSDS Cailecsion Refersnees: |, 5,7, 3434, (C0. 114 117,119, 120, (=2
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Material Safety Data Sheet No. 523

Fom Gezium's Refermmes Collecs ¥ = IIANZ
Gemium >blisiing Corporsten ' svisicn A)
1135 Caziyn Sce=
Scaemacmdy, NY 12303-1836 USA Issu=d: Ccober 1986

1€18) 12958 SrarmsocE®. | Revised: Avenst 1987

Na. (7

SECTION L MATERIAL IDENTIFICATION

MAT=31a NAMET: 4. 5ENTANE

RESCRUFTICN (OrznylUsgy: Preparsd by denydranion mnd subsegrest bydrogenation of 2- od S-pemal, <
Fouzd T pectlesm =d i3 4 comsimet of ooleum sther, Used 2 m indusmial soive=e, oo
=3 DESONATIONS, Amyl Hydrids; CoHya, NICSH ATECS 2RZS450000; &
CAS 0109-66-3
- EMIS
MANTEACTRED SO0 =22 Availzble Som several supplicss, einding: E 1
Asitizmd Chemzoal Ca. Inausnal Che=maals & Solvemws Division, 20 Bax 2219, F 4 R
Calumbug, OF  43214; Taiesnone (614) 38%-3342 R 9 1 -
COMMENTS: a-Pemime is 1 sericus fire zod explosion hazard. PPE: S
*Se= sexz. 3 X4
SECTION 2. INGREDIENTS AND HAZARDS . Go HAZARD DATA
adeziare, CAS 30109-00-3; NIOSa ATZCS 3RZ5<450000 299 TOXICITY DATA
Hucm, [zhaladon, LC;
150000 pp=
Human, letalzton, TC; ,
HiC— CHy — CHy— CHy—CHs 9:(000 P Min.
NICSH REL 1986 s gy P
10-#Hr TWA: (20 ppr, 350 ..;n=3 o
LSMin Czilizg: 510 o, 1300 =g/
Cuarrezt CSEA PEL-TWA: 1000 com (2950 mg/md). IDLH*® Levek: 15000 pp=
Tke 1987-38 ACGIE TLVs 2 TWA « 600 ppe (1300 =g/md)
zd STEL = 750 pp= (=50 =),
*lmmediaa(y dangeraus © life md health
SECTION 3. PHYSICAL DATA
Bailing Point . $7+ (36.1°C) Specific Gravity . 0.826 = §8°F 20°C)
Viper Preosur _ 400 Tar z 653°F (135°0) Meiting Poizt _ -212°F (-130°0)
Vaper Cemsiey (Air = 1) - 25 Evaperadon Ra= (2-BuAc « 1) _ 286
Solubilizy m Waer . 0.04% 2 68°F (20°C) Volatlex %
Vissosdry - 043 2 3277 (0°Q) Moleszizr Weight _ 7215 CamyMoie
Appexrmes m< oderr Cem, oaieriess, =obiis liquid. Mid gasoflizeiik= oder. Threshold odzr ---c._:':mz 0%
recogriton a4 90 =
SOMMENTS: r-Posuane’s high vapor dezsity, voladlicy, and evaporation-rate will generate expiosive md ﬂx::::.ble
cSuesmIanons of vaper. .
SECTION 4. FIRE AND EXPLOSION DATA . | LOWER| UPPER |
Flasih Point md Method Autcignidon Temperanme Flammability Limiss in Air ,
<=0F (<=<0"C) 007 25070 % bv Voiums 155 | 732

SXTINCUISFING MEDIA; Use caron dioxide, dry chemmical, or foam, Waer is ineffecsive o puzing owt 3 (s mvalvicg

mAmpemiane, a2 water sTeam will spread ﬂzx:::bmzwn:'my:houldbcm:ac:clm mm::w;r:vc.

r:ruau:'Alsn.wu_mvmybeuadmﬂunmﬂs:w:y eXposUree I sours=s of | mcn.'ﬂnsﬂ
jgquid is 2 d zrg-.—.:us. m*mdacmgmmlnncnhzmu.ngmmm:afedm = =‘
w. The Reavier-<£3a-1r VIPATS of A-pesiane =av Tavel zice é! “xzmcmmux::of
IgRISCS ma RS flasR 23cX 9 the omgmal soures of e mawmmal,  FPETAL BR = »NG 2ROCTDURER: m-Pesuarz is
@ CSHA class [A {lamzagle quud, Wexr 3 seif-cogiained 2:-::2:::3 TOTAMS WD 2 ULl [acTorecs operiled i 3 pTESSUrS.
demzmd or s josiuve-pramuT Tode. [his Tacmal iy exgmmaly Qammzble Exstmise dus Quncs (o proec zg:r.-.sz
flashibacks,

SECTION 5. REACTIVITY DATA

Afmime s saziz, Hamarssus poiymenisuen ool oo,

CEMICAL WNCOMPATEN TTES: Aoz is iocomesanhle with oxidizng agees,

CONTITONS 70 AYO™: Avoid souwrees of ignites ses? as spois, excessive hext, opes Nase md lighted wsbazeg producs

PROQCUCTS A8 Ja7 A 30C1IS RECAMDBACTTTTON e inelude sxides of erdbems,

C-'setﬂhnmmm
am x reor U 3 et 00er] ErSamcs 8 geoiued,
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SECTION 6. HEALTH HAZARD INFORMATION

A-fizms i3 200 s 3 4 GEmmogem 3y De N17, ARG, ar CSHA.
MM 43V OF AITLS: Vigers of U= maeemial e =kily wrestis ood may cause imiztion 10 e rSprawcry passagee (I
323 Se=s rTporit S Sumam epons & 000 sp= for 10 mimuss did sot Quss =uccus me=brape tuticn) Extemely
EgS mod sestaimed TTomTadoms o2y cmse oo iovous sysiem desresxion zof sarcosis. This maeerial s a defang
== TTpead o7 FrUicoged kT =maa wit 3 Igwid may remll T drytmg, Szeiing, oF domatis Siw contam mm b
Zmacsz, Swalowed Uguid om vaparss (BP §7 T 36.0°C) 3 the Tachea Aspirazon mis the lumgs will cxuse ditusias of
avesiz o (1sohyxiaisg fazxs).  TARQZT CRCANS: Syes sicn mwomatery system. PODMARY TNTRIV: fniafarien
ACTZ ZETSTT Syes, tics, od racpucTy T3 ITnoon; md sossibly cmmmal serveus systsm demressicn. CERONIC
EE22: Unisown MEDICAL CONDITONS AGTORAVATED 3V I ONG-TZRM TXPOSURE: Nate moene.
ERST aMx ZVE CONTACT: [coedineiy (uen syes, Teluding under the syeilds, gendy but tharoughly with sieasy of
=== wars o U lm S oTurs Ge o tefnt XN QONTACT: Remgve coniaminaed clothizg, Fusk affessd
T2y walt waLe wash with soxs md wue, Get oedica] beipt VAT 3 TTON- Remgve victiz m Se<h air. Renicrs wmeler
STTRan s Sreacnng as memuiw Get oedizal beint INGIZITTON: Do oot inducs veorsitng. Never give amywming by mowk
T soms=Tns who is useotstious of =uvuising, Ged =edica) beiz
® GET METICAL ASSISTANCE = DN PLANT, PARAMEDIC, COMMUNITY. Ger msdical help for funtner Teacm—r,
observatice, wmd supporn s S ad ’

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

22l 2 AKX Noufy safery persazmal of a-peztace spiils or lexs. If 1 smill or loak has 2ot igeited, use wawer o2y
disperse e gas or vapar and D prowxs those wia e aewring © siop 2 leak Kesp upwind of 2 leak or spill Reove
sowrcss of heat ar igmition Provide maximuz explosicn-groof vemgluien Cleamuy pesscmne! gesd protection igzing
mhalatics of vapars md comtact with liquid Flush wasts 0 he growed md away Som sensitive areas with 2 cld watsr spray.
Sczall spiils cxa be absorbed with vermicuiits, picksd up with zensparking wwols, or allowed © evaporats with good

slaton or & 4 hood ar cpe= m=2 Pick up large spills if it is safe © do 0 and placs them im0 m approcriate esatsiver
for mesvery or dispesal. Kesp wasis cut of sewes or places whers it can vaporizs ints coafized spaces. DISEOSAL: Jum
Fopely (beanse of aremial’s low fash poimt) T @ appreved ipcinwaer, Follow Fodamal, state) and locai regufaticss.
Aquatic Taxizizy, TL= 36: 100-{0 sz n-P=mtame is rmparad = = 1980 EPA TSCA Invemtory.  EPA Hazmsdcus Wasts
Nu=ber (20 CFR 25121, Igninniiity): DOOL. a-Peztme is zot designared 25 3 hazardous substanes by the S5A

(40 CR 116.4). E2A Reoormiie Quantry (240 CFR 1173): Not Liged,

SECTION 8. SPECIAL PROTECTION INFORMATION

COCULES: Wear chemuical sulery goggies or eyegiasses 10 provexnt sye cInulcr wheme spiashing is poswibie.
LLOVES, Wear ribber or secor=oe gloves 1 provest skt contier,
RESPTFATOR: Fer soergency or scmioutse sxponss bove the TLY, use 2 NIOSH-approved respirator with 22 ergasic vazar

S ey or ar-supplisd or self<Tmizined breathicg wpaants below 5000 pom.
P NENTIT ATTON: Provids geseral md local expiosicn-proof sxhaust vestiation 1 me=t TLV mquiremesis. Tha vesrdation

sysiz=—s —ust be sxzicsion proof md somsparking,

SASSTY STATIONS: Maks syewash staccms, washing faciss zmd safery showers available 1 mreas of use zd hazdling,
CONTAMINATED IAUTEMENT: Conrace lexses pose 1 speial 2z2ard; soft le=ses =2y abscrd b s 1! lenseg
Soommus hiem

C=E3 2TISONAT ROTETTVE SOUTPMENT: Wear smwective clsthing mproprize o the work simades @ srsvesr siin
amc. Remove sefed clating md lamdsr i Sefors wessing it 2gain, Sezause it is 3 Geaith aed fice hazard,

COUMMPBNTS: Practizz zood persanal hygiese. Xesz mawrais off of your ciothes md squipmest Avoid Tansfzmizg marstals
Som Bomds 0 mouws witie sarez, dnmpimg or gmoying.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

STORACE SECRETATION: Siwcrs a-petie T agnuy cigsed coguuness X 3 coal, weil-uemnijies e away fom gxidizng
g==s aod sourese of Sext md ignitom, Prowecst conntners Somophydcd damage. SPECTAL BANDI NG/ STOQ 302 Ground
md bond sonames during Tl 0 provent e geoerason of sacs spaks. Use oonsparking ools. Use meraf safety coms

fez bandlizg o=mal amounis. Siorage ood hanclizg zust Se numble for an OSHA Class [A {lamumable Hquid. Do oot smoke
whers this Dumial s sored o wsed. ENGINETRING CONTICLS: The heavier-tias-air a-petiane vapars Tay TIvel ©
distame sourzer of igmiticn 4 Jash dack Thesz vapors collex i low-lying arsas; mimimize sgumess of igniticn e,

CT=23 3 SCAITTONS: Avoid Sreathing a-gestine vapars! SToven? its somwacr wAth skiz md sves! To 3ot eat s =aeal!
[eszmis exposirs-oomicrmg md mmsord-cesTmg rEguirnTess D Rave be=m propesed 3y NIGSAH for alkanss,
IRANSPOITTATON DAT (per 49 CFR (7200120

DCT Stuzring Name Pemizoe DOT Hizxd Case Slame—abie Liguid
DCT Reguumd Ladelr Flame—atls Liguid OOT D Na. UN128S
PAOC Clac 31 MO Latel Flame—sanis Liguid
Refmmzas 102, 14 16, 3. 2€ T 3134 33 47 ¢S, 47 49, €4 €5 91,89 63, 73,78, 32 3784 (X
. ?-/‘“ .
fugp=res m 0 e Ranouiy of SiorTamon Seem for T AESoMSE i Acorov als il =3
I SECARLS Y RLESmerT SXDCTRoUSY. | oeeiore, Aoy s TILaoie QT — p - p
- N Semn ALeT 13 O SreoERCn of BES SIITRI, Sepusm Mooy Carz l eri Qb e Lo
! i EDGS 30 warIIolet, SULS 30 (EETELOSRIO0T I ASLUITES 0 AIDCtRiLy B IndUSL H}B,ene"‘QXE‘-‘ C‘J: L /0' ,'
SeacmIacy ar moaseey of pion STt og for aopuCTan L3 TS t N N ] ) -], -
| e 2 or (o consamiencen of 1 e 1+ Medicul Review /u/./;—' S AN
Copymgnt T Avgust 1, 1987

Carrrym Q 1 W7 Carman Postwnry Caroreoos,
Aary

Clts aaw or : A UK D padl ROy pwrtisaol S roasuas,
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Material Safety Data Sheet

FIRST ® ] .
BRANDS PRESTONE" Engine Starting Fiuid
X. DEPARTMENT OF TRANSPORTATION
HAZARDOUS MATERIALS Engine Startng Fluid
HAZARD CLASSIFICATION Flammable Gas
IDENTIFICATION NUMBER UN1$60

LABEL(S) REQUIRED Flammable Gas

XL ENVIRONMENTAL DATA
EMERGENCY PLANNING AND COMMUNITY RIGHT TO KNOW INFORMATION

This product contzins the following chemicals subject to SARA TITLE I Secdon 313 reportng:

Chexmical Narme CASE | Weight %
None

This MSDS is directed  professional users and bulk handlers of the product. Consimer
products are labeled in accordance with Federal Hazardous Substances Act regulations.

While Fust Brands Corporation believes that the dara conmined herein are facmal and the
opinions expressed are those of qualified experts regarding the results of the tests conducted, the
dara are got to be taken as a warranty or represeatation for which First Brands Corporaton
assumes legal responsibility. They are offered solely for your consideradon, investigadon and
verificadon. Aay use of these data and informadon must be determined by the user to be in
accordance with applicable federal, state and local laws and regniatons.

If more mformagdon is needed, please conmace
R.L. Lewis
First Brands Corporadon
88 Long Hill Streat
East Harord, CT 06108
(203)728-5181

Copyright @ 1989, Documenr: MSDS0254, January 24, 1991 Page 7



Material Safety Data Sheet

SRANDS PRESTONE® Engine Starting Fiuid
Any quastions, pleass caf: EMERGENCY TELPHONE NFPA HAZARD CODE
3 Woo et Hoses Aot e~ i
Bansed "o osata-1911 (800) 359550 3z S S
Telechane: (203) T31-2200 4UTE18n Giemet ot Canumaa 9 = insgndficant
. IDENTIFICATION |
PRODUCT NAME PRESTONE® Eagine Stardng Fluid
TYPE . Awtomodve Eagine Starting Fluid (Aerosol)
STOCK ASZT3T o
FORMULA 13574-84
- l. PHYSICAL DATA
BOILING POINT, 760 mm Hg 95°F
FREEZING POINT : less than -30°F
DENSITY (at 63°F) 5.6 Ibs/gal .
VAPOR DENSTTY (sir=1) 16
VAPOR PRESSURE (at 65°F) 305 mm Hg
AEROSOL CONTAINER PRESSURE (at 70°;=5 psig)
VOLATILES BY VOLUME 99%
SOLUBILITY IN WATER, by Wgt. 455
EVAPORATION RATE (Butyl Acetate = 1) 23
APPEARANCE AND ODOR Clear iquid, ether oder

Coopyright @ 1989, Documezr MSDS0254, January 24, 1991 i Page 1
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FIRST Material Safety Data Sheet
BRANDS PRESTONE® Engine Starting Fluid

ll. HAZARDQUS INGREDIENTS

(izcludes IARC, NT2, CSEA and ACGIZE listed carci=ggens gzmacaer than 0.1%)

MATZRIAL % CasS ¥ EQRCSTRE LI4IT SOURCE
Echyl echerx 40-70 83-29-7 400 zpm TWA (3)
500 P STEL (3)
a-keptane 25-64Q 142-32-3 400 ppm TWA - (3
500 pem STZL (3)
Methylcyclohexane 25-60 108-87-2 400 pom TWA (3)
Carbon dioxide 5-10 124-38-9 10000 ppm TWA (1)
50040 pom TWA (2)
30000 ppm ST=L (3)

NCON-HAZARDOUS INGREIDIZNTS > | %

None

Norce of the other ingrmedients is listed as a cazcinogen

(=34

The
(1)
(2}
(3
(%)

potential carcizogen by 0SEA, NT2 oz IARC.

scuzce Zor exposure lLimits listed above aze:

OSHA Permissible Zxposuze Lizit (effaczive 3/89)

ACGIZ Threshold Limic TValue (1988-89 =Zdiziocn) . -
Both the QSHA PEL and ACGIH TLV

Reccomended by the Manulactiussz

IV. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT

Tag Opexn Cup: Not determined
Pensky-Martens Closed Cup: <49°F

AEROSOL FLAME EXTENSION

Gr=ater than 18 mches

FLASHBACK

Yes

Copyright @ 1989, Documenr MSDS0254, January 24, 1951 Page 2
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No. 18

— Material Safety Data Sheet
BRANDS PRESTONE® Engine Starting Fiuid

AEROSOL FIRE PROTECTION LEVEL
Lavel 3 Aerosol (NFPA 30B)

FLAMMABLE LIMITS IN AIR, % BY VOLUME
LOWER: 1.85
UPPER: 363

AUTOIGNITION TEMPERATURE
180°C

EXTINGUISHING MEDIA _
Foam, alcohol foam, carbon dioxide, and dry chemical. Water may be unsuitable excspt
as cooling medium.

SPECIAL FIRE FIGHTING PROCEDURES
Use seifcontained breathing apparams. Toxic fumes may be emitted.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Exmremely flammabie conrteats. pressurized containers. Vapors are heavier than air and
may zavel or be moved by air curreats and be ignited by piloc lights, other flames,
smoking, sparks, heaters, alecical equipment, stade discharges or other ignidon sourcss
at locations distant from product handling point.

V. HEALTH HAZARD DATA
EFFECTS OF SINGLE QVEREXPQSURE

SWALLOWING May cause siges and symptoms of systemic intoxicadon, with
incoordinadon. blured vision, headache, analgesia, unconsciousness and
respiratory failure due to degression of the ceamal gervous systam. Due
to high voladlity, may rapidly distead the stomach, causing discomfort
and may make breathing difficult. May also cause poeumonids if

aspirated.
SKIN ABSORPTION Significanr absorpdon oot expected,
INHALATION Acts as 2 narcotic or gezesal anesthede. May cause irritation of the

respirartory Tact ¥ith cough and also signs and symproms of intoxicaden,
with  incoordimardor,  blurrsd  vision,  headache, amalgesia,
unconsciousaess, cardiac irrsguiarides, and respiratory failure dus ©
degression of the caacal nervous system. Breathing high vapor
conceamadons may cause leart ate irregularides, possibly fawl,
partcuiarly i persons wich heart disease.

SKIN CONTACT May cause mild iritarion. experiezcad as local redness.

Copyright @ 1989, Documear MSDS0254, Jaguary 24, 1991 Pagz 3



FIRST
BFANDS

Material Safety Data Shest
PRESTONE® Engine Starting Fiuid

EYE CONTACT

Exposure o liquid or high concanmatons of vapor may cause irritation,
experienced as redness, excass tearing, and possible swelling of the
cogjuncdva

EFFECTS OF REPEATED OVEREXPQSURE

Repeated skin exposure can cause ¢racking and drying. Repeated inhaladon may cause loss of appetite,
exbaustion. headaches, drowsiness, dizziness, cardiac arrhythmia, cenmal nervous system excitabilicy, and

_ psychic disturbances.

OTHER EFrECTS OF OVEREXPOSURE

May cause albuminuria and polycythemia.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE

Because of its iriradng and defarting properties, this material may aggravate an exisung dermadds.
Existing cardiac conditions may be aggravated if inbaled in high conceatratons and may be fatal as a
result of serious arritythmia and cardiac decompensadon.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH

HAZARDS

None currently known.

EMERGENCY AND FIRST AID PROCEDURES

SWALLOWING
SKIN
INHALATION
EYES

NOTES TO PHYSICIAN

Give at least 2 glasses of milk or water if the padeat is conscious. Do
not induce vomitmg. Call a physician immediately.

Wash with soap and water.

Remove © fresh air. Give arhficial respiration if ot breathing. CPR
may be required if cardiac amrest occwrs. Oxygea may be given if
necsssary. Call a physician.

Immediately flush eyes with plenry of water for least 15 minutes. Sesk
medical areaton, preferably an ophthalmologist

May producs arhythmia, especially in a person with an irritable
myocardium.  Because of possible  arrhythmogeznic  effects,
sympathomimedcs should be used with caudon. Avoid the use of
epinephrine.

Copyright @ 1989, Documenr: MSDS0254, January 24, 1991 Page 4
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Material Safety Data Sheet

FIRST ® . .
BRANDS PRESTONE™ Engine Starting Fluid
Ther= is 0o specific anudote. Treamnear of overexposure should be
direcrad at the conmel of symproms and the clinical condidon. Artficial
vearilagon may be requirad if coma is deep and breathing shailow.
. REACTIVITY DATA
STABILITY ' Stabie.
HAZARDOQUS POLYMERIZATION

Will not occur.
CONDITIONS TO AVOID  Heat, sparks and open flames.

INCOMPATIBILITY (Materials to Avoid)
Suong oxidizing ageats.

BAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
Extremely flammable. Will bum t6 form carbon dioxide, carbon
monoxide. May form oxides of nirogen.

VIL SPILL OR LEAK PROCEDURES

STEPS.TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
Wear appropriate personal protecive equipment and remove all sowrcss
of ignition. Contain spill using absorbent marerial and collect materiai
for disposal in a conmainer suitable for flammable waste. See Secdon IV,
"Unusuzl Fire and Explosion Hazards.”

WASTE DISPOSAL METBOD
Wasts material is a RCRA hazardous waste due tw ignimbility if
discarded in its purchased form. Incineration, treatmeast or landfilling
should be carried out in accordance with applicable RCRA Federal,
State, 2nd Local reguiagons.

Copyright @ 1989, Document MSDS0254, Jaguary 24, 1991 T fuen
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Material Safety Data Sheet
FIRST
BRANDS PRESTONE® Engine Starting Fluid

Vill. SPECIAL PROTECTION INFORMATION
(for manufacturing and bulk sgill cieanup)

RESPIRATORY PROTECTION
Use NIOSH/MSHA approved chemical carmidge respirator for
operagons which miay resuit in employes exposure above the Permissible
Exposure Limit (PEL).

VENTILATION Use local exhaust vendladon for operatons which may result in
empioyee exposure above the PEL,

PROTECTIVE GLOVES None required under normal use. PVA (polyvinyl alcohol) gloves are
recommended for operations which may result in repeated skin contact.

EYE PROTECTION Safety glasses are considersd adequate for normal usa,
OTHER PROTECTIVE EQUIPMENT
None required

IX. SPECIAL PRECAUTIONS
PRECAUTICONS TO BE TAKEN IN HANDLING AND STORING
. DANGER: Exmemely {lammabie. Do not store near hear, sparks or open flame.
. 150 oot inhale vapors; use in well vendlared area.
. Avoid eye and prolonged skin contact.
. Do not drink or swallow contents.

. Contents under pressure; do oot store at temperanures above 120°F.

OTHER PRECAUTIONS
Observe all requirements of plart, company or governmesnt reguiagons.

K==P OUT OF REACH OF CHILDREN.

Copyright @ 1989, Documenr: MSDSQ254, January 24, 1991 Page 6§
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= MATERIAL SAFETY DATA SHEET oam

. FRCCUCT IDENTIFICATICN

Manufacoure WC=0 Company Jeiechenea: |
a { Emargensy Onty: g2
Acgress:  1CET Cucahy Place (22710) e O a0
z g -x;:“schEL N Informazicn: (618) 273-14CQ
Sornm s “‘a' Chemicat Name: Crganic Mixturs
iracs Name: WC—Q 2ulk Uguid
. HAZARDQUS INGRETIENTS
. Expesure Umit
Charnieni Name CAS Number % ACGIH/QOSHA
Alghasz Paccieum Qiscllares 802413 70 100 pem (P2
Perglem Sa<e Ci 85742250 >20 5§ mg/M3 (Twa)
Nen-ha—-rZzus Ingracisns <1a
gL PHYYSICAL DATA
Soailing Fainz 3C0*F (minireum) Srecoratian Sats: Nct cemmrmined
Vzpar Conslly (2ur= 1 Greaters man 1 Vazer Prossur=: ‘Nat datermined
Sciubility in Wezar: nsceiuxia Agpsarancs: Cloudy ligfz amer
Seactic Gavty (H2= 1) 30q @ TeeF Coe Ciarasmeristie adnr
Perzen: Veoianle (voiurne: T455 vee: . §78 gam=s per fter
V. FIRE AND ECFLOSION
Fash Peinz Tag Ceen Cup 11C°F (mrzmm)
Famreahis Umase {soivary sortiony [Lad 1.0% (Uai] 8.0%%
Exxngusning Macia: €<, Cry Cherzezl, Fzam
Scaciat Fra Figniing Procedimic Nora
Unustal Sira ang Sxsicsion Hazmross Nens .
V. HEALTH HAZARD / AQUTES) CF ENTRY . —

Threshicla Umit vaius
Alipnase Percigum Qistiloes (Siocomre sciveng lcwase TLY (ACSIH 100 3.}
Symzptams ot Cverzxooaus
lnhatation (Brsathing): Mey cuse anu:."wa. Readscne dio=inmeg nacsas and usoer respirstery oritason,
Skin Comtacz May cn== drying < siint and & TRazen,
Eye Cormscs May ce= nrizmen, Waning and rechess.
Inge=<zn (Swailcwez): May couse roxticn, mmussaa, verniting and Jarmsa
Frat Ald Snergency Procadurey
lngastizn (Swallowes): Ca & [nduse vornitng, sBek Tacic! amarsen,

Eye Conmcz: Immactaraty s gyes with [Args amoeTs o wamar ior 1S —hutes,
San Cone= Wass with seac and waern, .
inrataess (Seaathing: Samcwe @ fest 3in Giva arzical mspizion § necessary, I Smhing s SElcuit, give
cxygan.
CANGER!

AsgiraZzsn Hazarz: [# swalzswed =in arter lungs and may cx=a chamsc pneuwnsnifs. Do nct incucs
vemzing, Call Fhysician immecizaly,
Susgezizd Cancsr Agent
Yes Ne X The cmpor=ns n NS TEXTU® REve Igen found T Za noncgrsinsgenis
=y N2, LARC ang CSHAL




Ay e fS2 L4152 WD-<@ ATLANTRA, &
VL REACTIVITY DATA

SI=dive S==la 2 . Uns=tiae
Concifions 3 aveics TONA
Ing=rnoaresiics -+ Shong s=fisng materinie
Maz2rosus dectmpcdition Sroduses Thaaral dacsmmesiion myy yimid c2rocn monodsa
2ndler =roen dcxida,
| Hessrsoes cofvmenron: May e WO 2=t comer X :

VIL SZLL OF LEAK PECCECURES

Seill Raszense Frocedures ’
Absoes small quanties with mand, sartt, Iwcust Large Garmes sunts Tms [k

Waxzn Jlssosal Methes
S=nerze Uquid, Sury samusted ansoroerT it and Sl Disousy of &t acsorriancs wish 'soal, e ang
fedaral reguiztions.

VIIL SPECIAL HANDUNG INFCAMATICN

Ver=Szoan Sutficant &= xaap soivent vaoer [ass =an TLY.

Pespirazary Prote=tan: Acvizad when corcennarong axseea TLY

Promacsig Gicvess Advized = preovew sossitie skin [romsien,

Ere Proecsion: Acproved sye oTiacin B safeguard against potental ava contacs,
uTiraden or Tjury .

Cther Proiactive Szuicrmane Nene rsquirsd,

X SPESZIAL FRECAUTICONS o
Kaes STm acen flame, da rot e mtarmzily, Avcid exssesive inksiadan of soray paricias. Kean rom chiidran.

X. TRANSPORTATICON DATA
Bct:nm:'.': Surfaca .

De=criptam Pegsiewm QisSllare Mizma
Hamars Sa=< Cormstie Lizuia

D No: UN 12283 .

Lake! Saguirad: NCNE, &r sznrainars lass Jman 103 Gallens

Dame=zs Alr .
Cescpnom Perzigum Distliam Mix=os

Hazare Cass Combusthie Uguid 5

[amal Sequirecs NCNE, &or sorminers lazs han 170 Gallens

\K\\‘LKQ.‘./Q: rryi Tecmmical Dlracss
== 1250

SUPSASZCES: _Acri 1588

SIGNATUREZ: __A. Mile=
M

REVISICN CAT=: ar== 195
NA = Nex sppiicenie NCA = Nc === avaiazis < = Lasx T2 > = Mo tian
v .
. ) * '
182 eua TUp TOIRTIENTE Senen TSIt And /ACTTIRANCT Y Sy tinad Marmn U famsra, However, 2 CIZ X STIVORE WD waITREYY,
DIEEDNG o (MTUSD. T I N4 SO rAMOOr=AmIT/ ST S SNATIG 2N3 SrmEooy D e of T g 1nd mums o, TG T spaSae,

Eras 22 SSorsnseaa, LG rars i wsw. Jewrse unng oA, aas aDel
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APPENDIX D

HEALTH AND SAFETY FORMS

Accident/Injury /Illness Report Form
Accident/Injury /Illness Status Report Form
Heavy Equipment Inspection Forms

Instrument Calibration Logs

Air Monitoring Instrument (Direct Reading) Logs
Fire Extinguisher Checklist/Inventory Form
Daily Safety Meeting Log

Project Site Safety Inspection Checklist (weekly)
Cardinal Safety Rules

Activity Hazard Analysis



— ' ACCIDENT/INJURY/ILLNESS et s

< = REFORT FORM Ha S Qapt
— .
—_— . ) Heatthh & Sataty Use On
0 Corporation Q Acsdent Q Injury Q llness Y
Preserty Oamagse Q Yas QNo Casa 2
Venicia invaived Q Yas QA Ne Q Frst Aid Caiy
Q Medical Traaumnant
Q Lest Warkdays - Resirictad Acivity
Q Lost Warkdays - Away fram Wark
Q Farality
zace Date and Time of Incidant am e AsT Shidt Qist A2nd QL2d
QHM CTRPCRATICN
: (Empicyee’s Hama DivisiarvRegianai Ctica/Subsidiary)
Addrass
Ciy Stata

JACJECT IDENTIFICATION (Projec: Ralatad Incdents Oniy)

Projec: Na. Project Start Oate Camplation Oata

scation (Fuil Addrass)

Telaphcna Project Manager

MPLOYES INFORMATICN

Zmpicyeae’s Full Nama Empiayes No.

QP ‘ar Fuil Time  Q Regular Pant Tima QTemparary QNon-Empicyee

Tlon. dress

Jate of Birth Age Soczal Security Na. - - Sex QM QF

leb Titla ‘ Daeparunant Data Hirad

Lang:h of Employment  Qln Training, Q . Mes. Q_____Yrs. Tima in Job Class  Qln Training, O Yrs.

Mos. Q

-

Jama of Employea’s Diract Suparvisar
. Suparvision at Tima of Accidant  Q Directly Suparvisad O lndirectly Suparvisad Q Not Suparvised

Specic Location Whare Incidant Cocurred

QCHM Faciity Q Prmject Sita QCther

o Whem Was Incdent Repartad? i Whan?

Witnaess Nama/Addrass

Nitness Jot Titla/Raeasan in Arsa

Dascita Emplcyaa’s Jab Outias Being Parfermed Whan Injurad

D¢ Fuily the Events Which Rasultad in the Acsidentinjury/liinass

PLEASE CONTINUE CON BACK QF THIS FORM



+." What Training or Insttuction Had Been Given?

o~ ' : (Usa Extra Page if Needad)

Oe.  tha Injury/lilness in Oetail: Indicata Part of Bedy Atfactad

Nama of ChjecSutstanca Which Oireczly Injured Emgloyee

Has/Will Empicyea Saek Treatmem? QYes QNo 0id Employse Ole? QYas QONo

Nama/Addrass of Hosptal/Cocar

Describa Treatmant Givan

Was Emglayeae Able To Raturn Ta Work? QYes QNo
.HYES: QRequiar Wark Q Waork with Restrictad Acivities

Restricion
i NC: Qata Lost Time Zegan Data/Est. Data To Retum
" Serscnal Protaczve Equipment Usad by [njurad Emplcyaee

How Csuld This Ac=dant Have Baen Pravantad?

Carractiva Actan

Ara Ycu Reparting This incdant as an Industrial njury/liness? QYes QNo

Signature (Emgkoyes) Data
Signature (SupvrrManagsr) Qata
Signature ' (Safaty Cflicar) Date
s"\ ‘ra (Pr=i. Manager) Qats
Sigring This Asport does Net Canstitute Certfication of an Industrial Claim
DISTRIBUTION Criginai Te: Qivisian Secatary &t Employeae’s Homa Clica

Copy To:  Q Carporata Heaith & Sataty Q Regicnai Heaith & Safety Managaer

Q Prsjec Managar O Sita Safary Fie




3

=——% rOrM Uuen
\E :,;1 S Jact.
OHM Corporation
',\
| INJURY/ILLNESS STATUS REPORT
“mpicyee Scciai Security Na. - -

rome Addrass

Phene

Job Title

Hema Qivisicn

Data/Tima of Injury/illnass

2nm. Locien:

_— pm.

Q Ciher

Q CHM Faclty QPrsiec Sita

Qasciotion of Injury/llinass

AUTHQRIZATICN TO RELEASE INFORMATICN

T —— —— — — A — A — —— SO ey S A SN WIED AL D S G ARSI S S S D cem—" c—

| heraby authoriza ail ghysicians, haspitais, cinics and all perscns ta discuss with, and relaasa ta OHM Carmparatien and #s autherizad agants,
any information or capies thereaf acguired in the course of my examination cr raatmant tar tha injury daeatified abava. This authqrizatioa shail
nat axtend o any other maedical candition, past or prasaent, uniess the same is causally or historically rmlavant ar rslatad to tha injury referrad

o above.

Employea Signature

D G TN IS S TR G M M W) D SEN SN S S S —

PHYSICIANS CR MEDICAL PERSONNEL TO COMPLETZ REMAINDER OF FORM

WCRK STATUS

Q Papent may recan T work wat na imimpans

<

. @ Padent may recam  work o

Cam
* wit imitagons indicaoed, These recTcIons are at

effecs wavol ar urtol Rewveisanon

Cars

Cate

Prdertmay work ______ NOW'S it 8 work 3y,

Q Paodent is oraly incagacicimd af Tis tme, Patent

DEGARE=
Q Sedentary Worx. Lif2ng 10 poungs manmum ang
ocmsartaly (ITng anaor CATYNG ST HDCas ax
Socxats, Jeagers, ing sl Dols, AMoug! 4 sedentary
100 i3 defined 23 ONe WINCN iNvorves 4SNQ, 3 CerTIn
ATIRNT Of WRIENG N TANENG (2 QT MOCHAIIACY it
SUTYING R jO ANet. JO03 WE sedernary ¢ waking
and stancing are requaned Sryy OCEXSOrTElY I ST
LBUENTICY SN AW (NEL.
Q Ugitt Worx, Liling 20 oounas Maximurm wit
frecuent ilng and/or GAITYNIG of COMCTS WengrINg LD ©
10 pounds. Sven THUGN e wagnt liltad TAY Oe oty 3
neqiQble UTCRIT, £ 00 131 THS CUICOY when it
reqenes waking ¢¢ 3AGING T 3 agiicant cagree or
When f TVORve s L] MALL of e Me witt 2 CeCrIe
of puanting ana Swing of M ANYOr {eg CNTIL
Q Uedlum Worx. LiZZng 50 counds MatTum w
requent NG and/or CATYNG Sf IGECS WhQrENg GO ©
23 pounas,
C Heavy Weorx Lifing 100 pourts maxamim witt
rwquent liling andror cUTYNQG O OMCT WwgnIng ud D

LIMITATIONS
1. The pavert mzy:

3. Stancwak
Q None Q 1 howrs
Q = reurs Q 58 hours

B Sit
Q +3nous Q 3-5hows
Q sanous

e Orive
Q tanouws Q3shoun
Q Sanows

2 Paventmay usa mands ¥ recettve:
Q Sogre grasong Q Pusiing & ouling
Q Fne manouazea

1. Pagentmay usa (se r recetTve Movement 28 1
QoeAtNg foat CanTntias

Q Yes QNe

4, Padentis ate ©:

will be Fewakiad on T D poundx, Freduenty Occasonaly  Not All
Q Very Hasvy Wark, Lifing oolec n ezcess of 10Q 2, Bend _.7) Q Q
PIRINLS Wt FeqUent G59ng maror cuTYng af oo s Sam .0 Q Q
wegring 50 counal or Mmore, e CSms 2 Q Q
PHYSICIANS REPORT 1 RAetarrad 3 csmcany physican
2 Parent refarrec/admmad:
Diagnesis -
'Q Wham
Prognosis
=8 Adgrass
Ctner ’
#hcne
Qata —___ Tima

Data <t this Rapore

Addrass

Physican's Signature

Prane

. Winee = Ok
Carary -~ Suve Cooy

16406 U.S. Route 224 E. - 0. 3cx 531 - Finglay, CH 458393551 - (419) 4254334



BEEAVY EQUIPMENT
DALY INSPECTION LOG

Equipmear Description:
(NamesSesal No./Model Na.)

Date Vobilized: Wesls Endine
tem Iasgeczed/ Mon./ -Tues./ Red./ Thu=./ T=i./ satc./

Date Iastected

Windshield

Seat 3Selts

3ack-un Alarm

(V]
14
n
[}
!
H]
M .
]




AIR MONITORING INSTRUMENT

(L=J/0/PID/FID/ECN/HE,S)

CALIBRATION/MAINTENANCE LOG

Type Instument:

Date:

Modeil Number:

Performed By:

OBEM or Serial No:

Battery Check:

Calipradon Dam

Instrument Zero:

Alarm Check/Set:

Calibration Standard:

oy

‘‘gintenancs Performed:
, sensor, lamp, battery replacement)

Instrument Response:

Calibration Respone:

Span Seming (PID/FID):

0, Calibration Seming:

Notes:

General Condigon of Insoument:

Bartery Last Charged:_/ / Duration of Charge:

Qther:

-




I

DIRECT READING INSTRUMENT LQG

Project: Job No.:
Date: Cperator:
instruments Calibration:

Amt, Campanent, Date
Samgling Technique:

Sample Interval:

Background Reading:

Action Level/Response:

Time Location Reading (unts) Detection Limit (Scate)

PN JUUNNUNY SUDIUIY ENSIDNNY SUSGESIY USSR IEESSRSY PR

nnmmwmmmnﬁﬁnm——mw

ress rord RN

L S



T PORTABLE FIRE EXTINGUISHER CHECKLIST

Offcs/Shop Locadon
INVENTORY

Serial No. Locadon Serial No. Locardon

T Inspection Points B
\ .
1. Firs extinguisher is in assigned location
2. Accsss is not obstructed
3. Fire extngnisher is fnily charged
4. Lock-pin in placs
5. Test tag attached and current . -
INSPECTIONS COMPLETED i
Jammary July
February : Angnst
March ' September
April Ocuober
— May November
—- S Jume .. = e -...Decomber _ - e e
i mmmTen i LT Sps e e s
2 U S, ITRGnD VTl U PR A DN AT BT, L TNV Coa o - e PR CZINRL, A e T L L B s
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—_— DAILY SAFETY MEETING LOG
- OHM Carporarion

Date: Clizzc

Specdific Locadon: i Jab Noz
SAFETY TOPICS PRESFNTED:

Protecive Clothing/Equipment

Chemical Hazrds:

Physical Hazards

Emergency Procednres:

Hospital/Clinic: Phone:

Hospital Address:

EMS Phone:

Special Equipmenc

Othe=

Name Printed: | Signarmre:




DAILY SAFETY MEETING LOG

(CONTINUATION PAGE)
Dare: Cliezc
Specific Locadon: ' Jobo Na.

SAFETY TOPICS PRESENTED:
ATTENDEES:

Name Printed: Signagurs:
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“/ i,
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;‘(\
‘ OHM Corporaton
OHM Corporatan
Project Site Safety Inspecdon Checklist
Projest Nama:
Projec Numpes
Projexz Locdon:
Sitz  Supesvisor:
Inspector’s Name:
MEDICAL aND FIRST AID YES NO
L Are First Aid Kirs acesssible and idennified?
2. Arc cmergency eye wash and safary showers available?
3. Are daily logs for first aid preseat and up to data?
4.  Are First Aid Kits inspecxed wezkly?
PROTE =
1 Have [eveis of personnel protecdon besm established?
2. Do all exmployess kznow their level of protecton?
3. Are respirators used decontaminated, inspected, and
— stored according to standard procsdurss?
4. Have exxployess besa fit-tested?
. . 5 Is defectve personal protectve cquipment tagged?
‘ 6. Does compressed breathing air meet CGA Grade D”
minimum? ,
7. Arc there sufficest quangdss of safety equipment
and repair parts?
8. Does Level D protec=on consist of safecy glasses,
hard hats and ste=! toe boots? -
- ERE PREVENTION
L Is smoking prohibited in flammable storage areas?
2 Arc firc lanes established and maintained? .
3.  Are flammable dispensing syste=s grounded and bonded?
-4,  Are approved safecy cans available for storage of
flammable Gquids?
5. Has the local Sre department besa contaceed?
6  Are firs =xinguishasy available near refocing areas?
AIR MONTTORING
L Is air monitering being conductzd as required by the
. sitz safegy plan?
2. Are air mogitoring instruments caijoraczd daify?
3. Is the air monitorizg logbooks up o date?
— 4. Arc user masuals avaiable?
5. Arc inscuments clzan and crarged?
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P L  Are fre oxinguishers preseat at weiding and curting operations?
2 Are condned spacss; such as, lanks, pipefines, and tremches; tasted
prior (o curtizg and weiding operatdons?
3. Are Hot Wark P=rmirs availabie?
4. Are proper heimets, goggles, aprons, and gioves avaiiable for welding
and cutrng operations?
3. Are weiding machines propesiy grounded?
6. Ars oxygez and fusi zas cyiindess stored 3 minimmue of 20 fe=g apart?
7. Arz oniy Tained personnel permitted to opesate welding and cuming
equipmanc?
EAND AND POWER TOOLS (29 CFR 1925 Subpart I)
L Are defzertve hand and power tools tagged and takex out of service?
2  Is cye protection available and used when operaring power togis?
3. Are guards and safzcy deviess in placs on power tools?
4. Are power tools inspectzd before cach use?
S. Arc non-sparking tools available?
L Are vehicles inspected daily?
2  Are pessannel licemsed for the equipment they operate?
3. Are upsafe vehicles tagged and reparted to supervision?
- 4. Are vehicles shur down before fusfing?
5. When backing vehicles, are spotters provided?
— 6. Is safery equipment on vehicles?
£ 7. Are loads securs on vehicles?
8. Are vedicle occupants using safety beits if provided? -
. EMERGENCY PLANS
L Arc emergency telephone nombers posted?
2. Have smergeacy sscape routes besa designaced?
3. Are cxuployess famiiiar with the emergency donal? . -
4. Has the emergeacy route to the hospital bes= estabiished and posted?
L  Are materials stack=d and stored as to prevent sfiding or collapsing?
2 Are flammables and combustbles stored in non-smoking areas?
3. Is machinery braced when personnel are performing maintenance?
4.  Are tipping hazards labeied?
5. Are semi-mailess chocked?
6. Are ffx=d jacks used undexr semi-trailers?
7. Are gdders pronibited on matesials handling squipment?
8.  Are =unes inspeczd as prescsibed and logged? _
9. Arcz OSEA apuroved maniifts provided for the Gfting of personnel?
"10. Arc pessonnci iz —aniifts wearing approved fall prote=ion deviess?
FREPROQTZCTICN
— L  Has a fir= alarm besx established?
i 2 Do exmployess know thz locadon and use of all frz exdinguishess?
— - 3. Are firc oinguisher locargns marked? s vemos .
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ERE PROTECTION (Condrued)

4. Arc compusoble materiais sezragaced fom opea Sames?
5. EHave fre =xinguishers besn professicralily inspeczzd during the last year?
6. Are firs sx@ngmichars visuaily ingpeczzd monthiy?
i
ELSCTRICAL (29 CFR 1925 Sudpart X)
L Is clecrical equicmsar and wiriag propesily guarded?
2. Arc slscmicai lines, exza=sion cords, and cables zuarded and mainramed
m good condidons?
3. Arc exension cords kept our of weg arsas?
4, Is damaged cleczieal equipment tagged and take=s cur of sesvies?
3. Have underzround ciectrical lines been ideadfizd by proper authorities?
6. Has posidve lock-out system been estapiished by 3 certfied project elecrician?
7. Are G©T's being used as nezded?
8§  Age exxemsion cords being inspcc:cd da.iy for ground condnuity and
scructural m:.gzty" (L=, group pin in placs, no unapproved spiices)
9. Arc warning signs exhipited on high voltage equipment (250V or greater)?
10. Is extzasion cord inspecdon documented?
CRANES AND RIGGING (29 CFR 1926550)
1. Arc canes inspeczed daily?
2.  Are gane swing aresas barricaded or de=arked?
3. Isall n.gg:ng cqmnm:::: ragg-d with an idendficadon ammber and rated c:macry“’
B 4. Is rigging equipme=t inspection documented?

s Arcshng,cnmns,andzggngmspc:.dbc.m:acnus:?

P 6. - Arc damaged slings, chains, and rgging tagged and takex our of sexvics?

' 7. Are slings padded aor prote=ed from sharp corness?

« & Do cmployess kezg dear of suspended loads?
9. Arc cmployess in the lift area wearing hard hars?
COMPRESSED GAS CYLINDERS
L Arc breathing air cyilnders charged only to prescrived pressures?
2 Are like cyilinders segrazated in well veanlated areas? ’
3. Is smoking prohibited in cylinder storage arsas?
4. Are cylindess stored secure and uprigar?
5.  Are cylindess proteced Tom snow, rain, ete? -
6. Are cylinder caps in placs before cylindess are moved?
7. Are fuel gas and 02 cylinders stored 2 minimum of 20 fe=t apart?
&  Are propane cylinders stored and used outside the soucomre?
SCAFFOLDING (29 (TR 1925.451)
L Is scaffolding placsd on a flar, Srm surfacs?
2. Arc saaffold pianks fr== of mud, ics, grzase, «2c?
3. Is scafolding inspeczed befors cach uss?
4,  Are defzctve scafoid parts takea owt of serdcs?
5. Does mobile scafoid heigat =xzo=d 4 dxmes the width or base dimension?
8. Does scafoid plankizg overlap 2 minimum of 12 incles?
7. Does saaffoid planking « exta=d qver e=d supports betweez 6 ta 18 inches?
Py 8. Are empioyess resmicted Tom working on seafoids during storms and high winds?

Z 9. Are all pins in placs and whesels lock=d?

10. Is pc.nmc.:. guarding (tou rall, mid radl, and e boa.rd) grw:::r."
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S L Areladdess a Type I or Type II?
2. Arc acoossways, stairways, ramps, and laddess dean of ics, mud, snow, or detmis?
3. Are ladders peing used in 1 safs manses?
4. Are ladders kepe out of passageways, doors, or driveways?
S. Are broks=z or daraged laddess tagged and taken out of sexvics?
6. Are memi laddess gronibited in clecxical secvics?.
7. Arc stairways and foor openings guarded?
8. Arc safery fest mstalled on straight and exxension laddess?
9. Is gemerad housek=sping up 1o OEM standards?
10. Are ladders ded of?
SIIE SAFETY PLAN
L Is a site safery pian availabie on site or accsssiole to all employess?
2. Doecs the safery plan aceurately reflect site conditions and tasks?
3. Have poteadal hazards been described to employess on ste?
4. Is thee= 3 designated safecy offical on site?
5. Have all zmploye=s signed the acknowledgement form?
SITE POSTERS
1 Are the following docrmenrs posted in 2 promineat and acesssible arsa?
i A. Minimum Wage
B. OSEA Health and Safety '
P C. Equai Employment Opportunity
1. Arc work zones dearly defined?
2. Are support mailess located to minimize exposurs from
a potzngai reiease?
3. Are support ailers accessible for approach by emergency vehicles?
4. Is the site properiy secured during and after work hours?
BEAVY EQUIPMENT (29 CFR 1926 Subpart O)
1  Is heavy equipment inspected as prescribed by the mannfactorer?
2. Is defeetive heavy cquipment tagged and taken out of servics?
3. Are project roads and strocmires inspectzd for load capacities and proper dearaness?
4. I3 heavy equipment shut down for fuefing and maintenanc=?
5. Are back-up alarms msrafled and working on equipment?
6. Arc desigmated operators anly operating equipment?
7. Arz ridess prohivited on heavy equipment?
8. Are guards and safzcy appilancss iz placs and used?
EXCAVATION (29 CTR 1926 Subpart P)
.L  Has a "comperent pesson’ been designated to supervise this exzavadon acivicy?
2. Eave wdlity companies been advised of cxavatdon acgvides?
. 3. Prior to opeaing =xzavadozns, are utlifies located and mark=d?
- 4, Has a professional enginesr evaluated all exavations greater than 20 fest desp?
] 5. TIs ther= rescue sguipment on-site and ace=ssible to exavadon?
e = = 6 _Is cxavated matetial placed a minimum of 24 inches from the exmvaticns? , o
T ey CArm sbe sidae of ew—asmpione sloped or_sharsd o0 promest oving 'mang::mbvc:s‘.’ o A
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EXCAVATION (29 (SR 1925 Subpart P - Continued)

- &  Has exxavaton grzater than 4-fest deeg be=z menitored for kamrdous ammasph=r=s
(e [EL/Q2 defcancy)?
9. Ars ladders used in =xxavadons aver 4-{est desp?
10. Ar= laddess presenc svery 25 fet?
1. Arc barrizrs i2 guardrailis or {emess placed around =xcavadons zsar
pedasmian or velicis thoroughfares?
2. Is =xxavadon inspe==d dailv by competsnt persons and docume=ntad?
CONFINED SPACES (Proposed Reguiaton 29 R 1910.146)
1 Havc empioyess bezx trained in the hazards of confined spaces?
Z Arc condned spacs permirs available on project sitz?
3. Is the conmactors confined spacs safety procsdure on the projec?
4. Has a rescuc pian bean estabiished?
NTAL ATION
1  Arc decontaminadon stadons se¢ up on sits?
2. Are waste receptacles available for contaminated cothing?
3. Are steps taken to contain fiquids used for decontamination?
4. Have decontaminadon steps and procedures besn caovered by the
sits supervisar or safecy ofical?
5. Is all personal protective squipment and respiratory equipment
i being cleaned on a daily basis?
ZQUIPMENT DECONTAMINATION
{ 1. BHas equipment decontaminarion bee established? -
.2 Is contaminarion wash water properly contained and disposed of?
3. Are all pieces of squipmenr inspectad for proper decontamination
before leaving the gte? .
- 4. Baﬂcqzﬁpmcn:bcingdcan:donadaﬂybasis?
EAZARD COMMUNICATION (29 CFR 1926.59) .
L Is there a writtea program on-site?
2 Is there 2 MSDS FOR EACH CEEMICAL preseat on-site?
3. Are all containess propexly labeied, as to content, hazard? -
4. Have empioyees been trained on chemical hazards? ‘
5. Are enployee’s frained on ciemical hazards while doing non-routine tasks?
& Do epicyeses (incinding subconcractors) know and wnderstand the acmte and
chemical effecrs of =xposure from the chemials on-site?
7. Eave all subconmractors sigred the Haz-Comm acknowiedgement form?
I have reviewed this inspection checklist with the safey inspector and fuily understand the recommendation
and will make cvery aczmpt to correct them immediately.
S;EQQQv— m
Site Supervisar:
f"‘ Project Manage=
- T OEM Campilancs o e e e o ,
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OHM Remediation Services Corp.,’s'
" CARDINAL " SAFETY RULES

.

No failure to report Accidents/
Injuries immediately; No

- misrepresenation of injuries

No failure to comply with all
safety requirements,

- procedures or policies

No illicit drugs/alcohol
No fighting
No horseplay

No malicious destruction of
company property

No firearms

“Failure to comply with these rules will result in immediate discharge.




EM 385-

1 Oct 92
HAZARD ANALYSIS
ACTIVITY ANALYZED BY/DATE REVIEWED BY/DATE
Principal Steps Potential Hazards Recommended Contiols
Vdentify the principat Analyze each principat Develop specific conlrols for each
sicps invalved and step for its potential potentisl pazard
the sequence of hazards '
work activitles
Equipment To Be Used Inspection Requirements Training Requirements
List equipmenUmachinery List Inspection tequirements for the Determine requirements for worker tralning, including hazard conmunication
to be used In conducting equipment/machinery Hsted
the work activilles
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1.0 INTRODUCTION

OHM Remediation Services Corp. (OHM), a subsidiary of OHM Corporation, will provide
and maintain an effective Contractor Quality Control (QC) Program as required by contract
clauses. This program will be performed in conjunction with the Program Quality Control
Plan (OHM, 1993) as applicable and in accordance with the requirements of Contract No.
N62470-930D-3032, Atlantic Division (LANTDIV), Naval Facilities Engineering Command
(NAVFACQ), dated August 1993. OHM will perform the inspections and tests required to
ensure that materials, workmanship and construction conform to the LANTDIV-approved
drawings and specifications and contract requirements. OHM will perform the tests or
inspections specified, unless the required inspection and/or test is specifically designated
to be performed by the Government.

The Government, defined as the United States Navy (USN), will perform the quality
assurance (QA) role. Supporting the Navy Technical Representative (NTR) is OHM's QC
Engineer who will serve to provide quality control.
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2.0 PROGRAM ORGANIZATION AND PERSONNEL
RESPONSIBILITIES

OHM will implement the Quality Control Plan (QCP) by establishing a Quality Control
(QC) organization which reports directly to the Program QC Manager. The QC
organization will consist of not less than one QC person who will be responsible for the job
site while work is in progress to verify compliance with the contract requirements. The QC
organization will be supplemented by additional QC personnel as may be necessary. OHM
recognizes that the NTR reserves the right to replace a member of the QC staff who, in the
opinion of the NTR, is not accomplishing their assigned duties.

The QCP includes an inspection system, which will be available for review prior to the start
of construction and throughout the life of the project. The inspection and testing processes
will monitor the overall quality of work, and project controls will be instituted to assure
correction of deficiencies identified during the inspections and testing. Project scheduling
will be instituted to assure proper sequence and performance of work activities.

The NTR will be notified in writing prior to proposed changes to the QCP, and the
proposed changes will be subject to the NTR’s approval prior to implementation.

OHM'’s QC organization chart for Delivery Order No. 0100 is included as Figure 2.1. The
responsibilities of each person identified in the QC organization are presented below.

2.1 PROGRAM MANAGER, JOHN P. FRANZ, P.E.

The Program Manager has ultimate responsibility for QC of project deliverables. Specific
responsibilities include:

* Reviewing all deliverables prior to submittal to LANTDIV

¢ Communicating with the Project Manager to ensure project schedule and scope
compliance

* Interfacing with the Contracting Officer (CO), Contracting Officer's Technical
Representative (COTR), and /or NTR on a regular basis to review project progress
and contract compliance

¢ Reviewing program QC procedures

¢ Providing cost accounting updates to verify project is within budget

D.O. 0100 2-1 OHM /18319
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2.2  PROJECT MANAGER, JAMES A. DUNN, JR., P.E.
The project manager is responsible for the overall direction of this project executed under
his supervision. The project manager provides the managerial administrative skills to
ensure that planning, execution, and reporting meet contract requirements. The project
manager is ultimately accountable to the program manager for all work activities
undertaken on this project. The global quality-related responsibilities of the project
manager can include, but are not limited to the following:

o Organization of the project staff and assignment of responsibilities

* Understanding of contract and scope of work for a specific project

* Participating in the coordination and mutual understanding meeting

» Communication to the project staff regarding client requirements and QA practices

e Identification, documentation and notification to the client and project staff of
changes in the scope of work

¢ Review and approve of project-specific procedures, work plans, and other project
plans

* Approval of project design bases, design parameters, drawings, and reports
e Approval of project remedial action/construction methodologies

e Dissemination of project-related information from the client such as design bases,
input parameters, and drawings

¢ Liaison for communications with the RPM
® Decision of whether or not drawings require independent review
* Resolve nonconformances and changes in project documents and activities

¢ Determination of the effect of nonconformances on the project and the need for
reporting such items to the RPM/NTR

e Notification of project and QA personnel of nonconformances and changes
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* Notification of the project staff and, as appropriate, QA personnel of void project-
related documents and information

¢ Determination that changes, revisions, and rework are subject to the same QC
requirements as the original work

* Serve as final reviewer prior to release of project information

* Approve and sign outgoing correspondence
Some of these responsibilities may be assigned by the project manager to the Delivery Order
Manager and/or the Site Supervisor, who will remain on-site throughout project field
activities.
2.3 SITE SUPERVISOR, RANDY E. SMITH
The site supervisor is responsible for:

¢ Participating in the coordination and mutual understanding meeting

¢ Supervising all day-to-day site activities in accordance with project and program
requirements

¢ Oversight of subcontractor services

* Preparing the Contractor Production Report

¢ Initiating corrective actions for non-conformances identified on site

¢ Communicating with the Project Manager on project progress in all areas

¢ Maintaining the latest applicable drawings and specifications with amendments

and/or approved modifications at the job site and assuring that they are used for
shop drawings, fabrication, construction, inspections and testing
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2.4 PROGRAM QC MANAGER, MICHAEL 1. GILMAN
The Program QC Manager is responsible for:

* Managing implementation of program quality requirements

* Conducting independent audits of site activities

* Overseeing the work of the Project Quality Engineer

¢ Monitoring non-conformances and corrective actions
2.5 QC ENGINEER, CHUCK LAWRENCE
The QC Engineer is responsible for implementing the project QC Plan to ensure compliance
with program requirements and to monitor on-site QC activities. The QC Engineer may also
serve as the site QC representative referenced throughout this document.

* Drafting the project CQC Plan

e Reviewing the laboratory QC program for conformance with contract requirements

» Participating in the coordination and mutual understanding meeting

» Interfacing with project technical staff to ensure compliance with program quality
requirements

s Conducting periodic independent QA /QC reviews, surveillances, and/or audits of
engineering/design/construction activities

* Performing, or causing to be performed, daily inspections and tests in accordance
with Section 3.1 of this plan

* Conducting, or causing to be conducted, biweekly QC meetings in accordance with
Section 8.2 of this plan

¢ Coordinating with the site supervisor to ensure that corrective actions are
implemented for all non-conformances
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¢ Reviewing the LANTDIV-approved submittal register for the duration of the
contract. Appropriate actions will be undertaken should delays or other changes so
necessitate

¢ Authorization to reject materials to be used if they are not in compliance

* Monitoring Rework Items List program

* Accompanying and assisting Government representatives at the prefinal inspection
and the final acceptance inspection

¢ Preparing the daily Contractor QC Report

* Monitoring the Testing Plan and Log for field activities

The QC Engineer is authorized to:

¢ Temporarily shut down a portion of work if work practices or procedures are
determined to be incorrect or out of compliance with the specifications

* Stop a work task or series of tasks after consultation with the site supervisor and
NTR in the event that severe weather conditions interfere with the quality of work

2.6  PROJECT ENGINEER, TO BE NAMED
The project engineer is responsible for:
* Providing technical direction and expertise for daily work on-site

¢ Ensuring the engineering activities on-site are performed in compliance with project
drawings and specifications

¢ Interfacing the site supervisor and QC engineer concerning any technical or
engineering issues concerning subcontractors.

* Inspecting major equipment for conformance to the project specifications upon
delivery to the site

e Assist with preparation of record drawings for the Closeout Report
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3.0 METHOD OF INSPECTION AND REWORK

A three phase quality control system will be implemented for each definable feature of work
and will include preparatory, initial and follow-up inspections (see Table 1). A definable
feature of work is a separate and distinct task that requires separate control requirements.
The QC Engineer will ensure that no work proceeds until the appropriate inspection phase
has been completed. In addition to and independent of the QC Engineer, the Site Safety
Officer (SSO) and Site Supervisor will implement this same control system as a part of their
normal duties and responsibilities. The inspection phases are discussed in the following

paragraphs.
3.1 THREE PHASES OF CONTROL

The QC Engineer shall perform the three phases of control to ensure that work complies
with contract requirements. The three phases of control shall adequately cover both on-site
and off-site work and shall include the following for each definable feature of work.

3.1.1 Preparatory Phase
Conduct the preparatory phase with the site supervisor and the person responsible for the
definable feature of work. Document the results of the preparatory phase actions in the
daily Contractor QC Report. Perform the following prior to beginning work on each
definable feature of work:

a) Notify the NTR at least two working days in advance of each preparatory phase;

b) Review each paragraph of the applicable specification sections;

c) Review the contract drawings;

d) Review the inspection schedule

e) Verify that appropriate shop drawings and submittals for materials and equipment

have been received and approved in accordance with the Submittal Register. Verify

receipt of approved factory test results, when required;

f) Review the testing plan and ensure that provisions have been made to provide the
required QC testing;

g Examine the work area to ensure that the required preliminary work has been
completed;
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Table 1
Definable Features of Work

Spec. Par;i raph Feature of Work Freperetery Initial rolowte Remarks
Section g Rag. Dates Reg. Date Reg. Dats
01010 (1.2 Remedial Action Work Plan QC review
01010 1.2 Erosion Control Plan QC review
01010 | 1.2 Subsurface information and Utilities Civil Drawings QC review ~ final report
01010 1.2 Site Safety and Health Plan QC review
01010 | 1.2 Construction Quality Control Plan (CQCP) QC monitor and certify
01010 (1.2 Sampling and Analysis Plan QC review
01010 1.2 Testing Laboratory Qualification Submit with CQCP
01010 | 1.2 Submittal Register Submit with CQCP
01010 [1.3 As-built Records Final repont
01010 { 1.3 Other SD-18 Records Per basis contract
01010 1.3 Environmental Conditions Report Prior to mobilization
01010 1.3 Contract Management System Per basic contract
01010 | 1.3 QC Meeting Minutes/Report QC review
01010 1.3 Permits QC review
1.3 Contractor Closeout Report QC review
01010 | 3.1 Temporary Facility X
Site Mobilization X X Ret. RAWP
02102 {32, 34 Clearing and grubbing X X X Ret. RAWP
Initial Characterization for Disposal X X X Rel. RAWP
N/A — Pre-excavation Screening X X X Rel. RAWP
02220 [3.2 Excavation X X X Ref. RAWP
01430 3.1 Confirmation Sampling X X X QC review
02220 | 3.4 Backfiit X X X QC review
02220 {31 Underground Utilities X X X QC review
02223 (3.3, 34 Transportation and Disposal X X X
02220 | 3.7 Site Restoration X X X QC review
— — Site Demobilization X Rel. RAWP




)

h) Examine the required materials, equipment and sample work to ensure that they are
on hand and conform to the approved shop drawings and submitted data;

i) Review the safety plan and appropriate activity hazard analysis to ensure that
applicable safety requirements are met, and that required Material Safety Data
Sheets (MSDSs) are on hand; and

j)  Discuss construction methods.

As a part of this preparatory work, the QC Engineer will review shop drawings, certificates
and other submittal data prior to submission to the NTR. The Project Engineer will also
assist with this effort. Each submittal presented to the NTR will bear the date and the
signature of the QC Engineer indicating that the submittal has been reviewed and is in
compliance with plans and specifications, or show the changes required to meet the
specifications. The NTR will be notified a minimum of 24 hours prior to the beginning of
each preparatory inspection.

3.1.2 Initial Phase

When crews are ready to start work on a definable feature of work, the QC Engineer will
conduct the initial phase with the personnel responsible for that definable feature of work.
Observe the initial segment of the definable feature of work to ensure that the work ,
complies with contract requirements. Document the results of the initial phase for each new
crew to work on-site, or when acceptable levels of specified quality are not being met.
Perform the following for each definable feature of work:

a) Notify the NTR at least two working days in advance of each initial phase;
b) Establish the quality of workmanship required;
¢) Resolve conflicts;

d) Review the Safety Plan and the appropriate activity hazard analysis to ensure that
applicable safety requirements are met; and

e) Ensure that testing is performed.

3.1.3 Follow-Up Phase

Perform the following for on-going work daily, or more frequently as necessary until the
completion of each definable feature of work and document results in the daily Contractor
QC Report:
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a) Ensure the work is in compliance with contract requirements;
b) Maintain the quality of workmanship required;

c) Ensure that testing is performed; and

d) Ensure that rework items are being corrected.

3.1.4 Notification of Three Phases of Control for Off-Site Work
Notify the NTR at least two weeks prior to the start of the preparatory and initial phases.

3.2 SPECIAL INSPECTIONS

In addition to this three phase inspection control system, special inspections or testing may
be conducted in the event of an approved change or modification to work plans or field
operations. The QC Engineer will coordinate scheduling of special inspections with the
NTR at the time when a change or modification in work operations has been approved.

3.3 REWORK

It is OHM's responsibility to identify and correct deficiencies in the work. To ensure that
defective work is corrected and not built upon, a Rework Items System will be initiated and
monitored by the QC Engineer. Rework items identified in the work during any inspections
or tests by a party to this contract will be corrected as soon as practicable and recorded on
a Rework Items List. The list will be issued to the site supervisor and a copy attached to -
the inspection report. The Site Supervisor will be responsible for ensuring correction by the
responsible party and will return a report upon cotrection with a description of the action
taken and date completed. The Rework Items List will be updated accordingly. Rework
items will be corrected prior to the final inspection.
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4.0 SAMPLING PROCEDURES

OHM sampling procedures will meet the requirements of the project scope of work. The
protocol for performing the analytical work on the site water and subsurface soil prior to

and during the remediation work is presented in the Sampling and Analysis Plan (SAP) for
this project.
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5.0 ANALYTICAL TESTING

OHM will employ the services of a fully qualified laboratory to perform the program’s
analytical testing. The tests and/or services to be performed by the testing laboratory are
presented in the Sampling and Analysis Plan for this project. The work to be performed in
this section deals with chemical analyses of the water and soil on site prior to and during
remediation activities.
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6.0 FIELD VERIFICATION TESTING

The following procedures will be used by the QC Engineer to verify compliance with the
contract requirements. Additions or modifications to these procedures may be necessary to
address changing circumstances. During field implementation of delivery order tasks, the
Navy will provide an inspector to perform QA checks. The responsibilities of the QC
Engineer are fully described in Section 2.0.

6.1 GEOTECHNICAL QUALITY CONTROL PROCEDURES

6.1.1 Field Verification Testing

Field tests are developed from accepted test procedures (e.g. ASTM). Each test is an
approved procedure to test for specific characteristics. Some tests are less comprehensive
than others and require periodic verification by more detailed tests. Field tests of this type
do not usually determine the primary characteristic of interest, but instead are used to
correlate results. In the event that any single test fails to meet specification requirements, a
second test will be performed. Should the second test fail, the appropriate corrective action
will be taken in the field. If the second test meets the specification requirements, then the
corresponding verification test will be conducted. The results of that test will then be used
to determine the acceptance or rejection of the task being monitored.

Field tests will be performed by trained testing personnel and performed on a timely basis
to provide prompt confirmation or rejection of material or work.

6.1.2 Field Sampling

Samples of excavated materials and constructed work will be obtained in the field for
verification testing. The site technician will collect the specified samples, as appropriate, as
specified in the Sampling and Analysis Plan or when a portion of the constructed work is
completed.

6.2 INSPECTIONS

In addition to inspections directed by the QC Engineer, standard inspections will be
performed during the course of remediation to verify the quality of the final constructed
work. There will be visual inspections performed by the site supervisor, a qualified general
foreman, or other appropriate personnel. These inspections are supplemental to the QC
inspections and are intended to enhance the QC inspections by identifying problem areas
that may require more stringent QC inspection. In the event of a discrepancy between one
of these visual inspections and the field verification tests, the field verification test results
will take precedence.
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Inspections will be performed in accordance with this plan or checklists developed for use
at the site. Inspections performed to a guide procedure will be documented in the daily
field log, while inspections performed to a checklist will be documented on the checklist and
on the daily Contractor QC Report.

6.3 PERFORMANCE DOCUMENTATION

To provide evidence of satisfactory work performance, verification test data, data
reduction and the results of field inspections and sampling will be completely documented.
Whenever possible, information will be recorded on a standardized form or in a bound filed
logbook. Documentation will include a daily log of construction activities; appropriate field
test, laboratory test, and survey data forms; photographs; and field collection and
sampling custody forms.

Construction inspection personnel (e.g., site supervisor and foreman) will maintain a daily
log of project activities. Copies of the daily logs will be sent to the Project Manager on a
daily basis. After this review, the logs will be routed to other members of the project team,
as needed.

As part of the remediation control activities, a photographic record will be maintained. As
examples, photographs should be taken of initial conditions, sampling locations,
remediation processes, and final constructed features. Photographs will be identified by
the project number, date taken, and a brief description. This will be done individually on
the back of the photographs. In addition, album photographs must be provided with
individual descriptions and dates taken.

Appropriate remediation control test, survey, and material installation data forms will be
prepared and each form will include the applicable location (e.g., station, elevation, and
field coordinates). All requested information on the form will be addressed. If not
applicable, requested information will be designated “N/A.” Results of field and
laboratory tests will be sent to the NTR, the project manager, site supervisor and QC
Engineer as soon as they are available.

Field construction verification records will be collected and maintained by the site
supervisor until they are submitted to the project central file.

6.4 REVIEW OF CONSTRUCTION CONTROL DATA

The QC Engineer will review the QC data to verify that remediation specifications are met,
to determine when defective material or work may require removal and/ or reconstruction,
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and to determine when additional tests may be required to confirm the quality of material
or work. The results of field tests, field inspections, receiving inspections, and surveys will
be reviewed by the QC Engineer. This review will be performed to prevent the construction
of new work over defective material or work which is later found to be defective.

6.5 AS-BUILT DOCUMENTATION

All appropriate documentation will be retained in the project records system. Final record
drawings and specifications will be prepared from this information in accordance with the
Submittal Register and will be retained as a permanent record of the project.

At contract closeout, record documents will be delivered to the NTR. A transmittal letter in
duplicate accompanying the submittal will contain:

* Date

+ Contract name and number

¢ Contractor's name, address, and telephone number

* Number and title of each record document

e Signature of contractor or his authorized representative
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7.0 INSPECTION AND TESTING DOCUMENTATION

Records of inspections and tests performed for each shift or subcontractor operation will be
signed by the QC Engineer. The original and one copy will be provided to the Government
no later than the next working day.

Contractor QC reports will include, as a minimum, the following:
¢ Project identification
e Data on weather and any delays attributable to such weather
¢ Number of personnel on site (OHM and subcontractors)

* Alisting of construction equipment and indication of equipment usage on the report
day

» Factual evidence that continuous QC inspections and tests have been performed.
This includes, but is not limited to the following data:
- Type and number of inspections or tests performed
- Results of inspections or tests, including computations
- Evaluation of test results — accept or reject work
- Nature of defects, if present
- Causes for rejection
- Safety inspections/violations
- Proposed remedial action
- Corrective actions taken

¢ The records will cover both conforming and nonconforming work

e A statement that supplies and materials incorporated into the work are in full
compliance with the requirements of the contract
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8.0 MEETINGS/COORDINATION

8.1 COORDINATION AND MUTUAL UNDERSTANDING MEETING

After submission of the Construction QC Plan and prior to the start of construction, the
OHM Project Manager, QC Engineer and Site Supervisor will meet with the COTR and NTR
to discuss the QC program required by this delivery order. The purpose of this meeting is
to develop a mutual understanding of the QC details, including forms to be used,
administration of on-site and off-site work, and coordination of the OHM management,
production and the Quality Representatives’ duties with the NTR. Minutes of the meeting
will be prepared by the Project Manager and signed by both OHM and the NTR.

8.2 QCMEETINGS

After the start of construction, the QC Engineer, or his designee, will conduct QC meetings
once every two weeks or as required by the NTR at the work site (or where specified, with
the site supervisor). The QC Engineer, or his designee, will prepare the minutes of the
meeting and provide a copy to the NTR within two working days after the meeting. The
COTR may attend any of these meetings. The QC Engineer will notify the NTR at least 48
hours in advance of each meeting. As a minimum, the following will be accomplished at
each meeting:

* Review the minutes of the previous meeting

e Review the schedule and the status of work:
- Work or testing accomplished since last meeting
- Rework items identified since last meeting
- Rework items completed since last meeting

* Review the status of submittals:
- Submittals reviewed and approved since last meeting
- Submittals required in the near future

¢ Review the work to be accomplished in the next two weeks and documentation
required. Schedule the three phases of control and testing:
- Establish completion dates for rework items
- Preparatory phases required
- Initial phases required
- Follow-up phases required
- Testing required
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- Status of off-site work or testing
- Documentation required

¢ Resolve QC and production problems

* Address items that may require a revision of the QC plan (i.e., changes in
procedures)
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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) presents, in specific terms, the policies,
organization, functions, and QA /QC requirements designed to achieve the data quality
goals for Site 80, Delivery Order 0100 under the contract N62470-93-D-3032 for the Navy
Atlantic Division (LANTDIV) at the Marine Corps Base (MCB), Camp Lejeune,
Jacksonville, North Carolina. This SAP integrates the required components of a quality
assurance project plan (QAPP) and a field sampling plan.

This document shall be read, understood, and implemented by the Project Manager, Site
Supervisor, Project QC Manager, Project Chemist, Field Chemist/Scientist, and Sample
Technicians. Any field changes shall be approved by the Navy's Technical Representative
(NTR), Project Manager, and Project Chemist. These changes shall be documented by the
Field Chemist/Scientist and distributed to the appropriate persons as amendments to the
SAP.

D.C. 0100 11 OHM /18319



2.0 PROJECT MANAGEMENT

2.1

PROJECT BACKGROUND

The objective of this project is to remove, transport, and dispose of contaminated soils
located in Operable Unit (OU) No. 11, Site 80, golf course maintenance area. Soil
contaminated with pesticides has been identified in Site 80 in eight areas.

2.2

PROJECT TASK DESCRIPTIONS

The project tasks applicable to the SAP are the following:

Pre-excavation field screening

Monitor field activities for vapor emissions and personnel health and safety using
direct-reading instruments

Soils excavation

Sample and screen the excavation base and sidewalls using visual inspection and
gas chromatograph in order to delineate the limits of excavation

Sample and analyze the excavation base and sidewalls following on-site screening
to confirm that the soils remaining are indeed "clean”

Sample and analyze water from decon operations, stormwater runoff, dewatering
operations, etc.

Sample and analyze "incidental waste" generated from site activities, such as debris
and PPE

Transport and dispose of “contaminated” soils at a soil recycling facility
Dispose of water and "incidental waste"
Backfill excavations

Perform surveillances and technical audits of site sampling activities
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In the event that drums or potentially off-spec soils are encountered during the course of
these tasks, the Navy Technical Representative (NTR) will be informed and consulted for
further actions.

2.3 PROJECT ORGANIZATION

The project manager is the primary focal point for control of the project activities. The
project manager will be supported by the QA Management team which will provide
reviews, guidance, and technical advice on project execution issues. Members of this staff
will be on an "as-needed" basis to assist in smooth project execution. The project manager
will be supported by the project team consisting of a supervisory, health and safety,
technical, and QA /QC staff to ensure that the project is safely executed in compliance with
applicable laws, regulations, statutes, and industry codes. Individuals of the project team
are responsible for fulfilling appropriate portions of the project QA program, in accordance
with assignments made by the project manager. The project manager is responsible for
satisfactory completion of the project QA program. Specific responsibilities may be
assigned by the project manager and other members of the project staff. An organizational
chart of the project team is shown on Figure 2.1.

The responsibilities of the key members in the project organization are:

Project Manager - James A. Dunn, Jr., P.E.

The project manager is responsible for the overall direction of this project executed under
his/her supervision. He provides the managerial administrative skills to ensure that
resource allocations, planning, execution, and reporting meet contract requirements. Heis
ultimately accountable for all work activities undertaken on this project. The global
quality-related responsibilities of the project manager can include, but are not limited to, the
following:

* Organization of the project staff and assignment of responsibilities
¢ Understanding of contract and scope of work for a specific project
e Communication to the project staff regarding client requirements and QA practices

¢ Identification, documentation, and notification to the client and project staff and
QA personnel of changes in the scope of work, project documentation and activities

¢ Supervision of preparation and approval of project-specific procedures, work
plans, and QA project plans
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* Approval of project design basis, design parameters, drawings, and reports
* Approval of project remedial action/construction methodologies

» Dissemination of project-related information from the client such as design basis,
input parameters, and drawings

e Liaison for communications with the client and subcontractors Liaison between the
project staff and other internal groups

* Decision of whether or not drawings require independent review

» Investigation of nonconformances, notification of QA personnel, and
implementation of corrective actions

¢ Determination of the effect of nonconformances on the project and the
appropriateness for reporting such items to the client, and providing appropriate
documentation for reporting

* Determination that changes, revisions, and rework are subject to the same QC
requirements as the original work

* Serve as final reviewer prior to release of project information
* Approve and sign outgoing correspondence

Some of these responsibilities may be assigned by the project manager to the Site
Supervisor, who will remain on site throughout the project field activities.

Site Supervisor - Randy E. Smith or Designee

The site supervisor is responsible for the day-to-day management of this specific delivery
order. He will ensure sufficient resource allocations to maintain project schedule and
budget. He will provide daily feedback to the project manager on project progress, issues
requiring resolution, etc. The quality-related responsibilities of the site supervisor include,
but are not limited to, the following:

* Notification to the project manager if the project cannot be completed with regard to
quality, schedule, or cost

e Oversight and control of subcontractor services
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* Liaison for communications with OHM project staff and other internal groups as
well as with the NTR and on-site inspector

¢ Supervision day-to-day site activities in accordance with project and program
requirements

¢ Preparing the Contractor Production Report
* Initiating corrective actions for non-conformance identified on-site

Project Chemical QA/QC Officer - Theresa D. Rojas

The chemical QA/QC officer is responsible for implementing the project chemical QA
program. She is responsible for informing the project manager of any site-specific QA
issues. Her responsibilities include, but is not limited to, the following:

* Determining if the project and data quality objectives are being met

* Reviewing subcontractor's QA Manuals and/or Laboratory Quality Management
Plans (LQMPs) and if possible, performing audits on the labs

¢ Certifying the level of QA that has been achieved during the generation of analytical
data

¢ Initiating and overseeing all audit functions
¢ Stopping work if quality objectives are not being met

* Initiating investigations for non-conformances, identifying appropriate corrective
actions, and performing follow-up audits to ensure that the corrective actions were
successful

Project Chemist - Carl Pampel

The project chemist is responsible for implementing the project plans and ensuring that the
quality assurance and data quality objectives are being met for the project. He is also
responsible for informing the chemical QA officer of any site-specific problems and for
coordination QA efforts with the contracted laboratory. His specific responsibilities
include, but is not limited to, the following:

¢ Evaluating chemical data for technical validity and ensuring adherence to published
guidelines
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* Analyze and interpret all subcontracted technical and laboratory results

¢ Implementing QA/QC procedures

¢ Assuring the continuity of chain-of-custody evidence

* Working with the QC engineer to compile and submit required QA Reports (QARs)
* Compiling, revising, updating, and submitting SAPs

¢ Implementing corrective actions as required by the QC engineer or chemical QC
officer :

* Ongoing QA/QC training of new and current personnel

Field Chemist - To Be Determined
The field chemist will:

¢ Implement the SAP and designated QA /QC procedures

Oversee all field sampling activities

» Report all QC data to the project chemist for review

* Implement corrective actions as required by the project chemist

¢ Perform on-site screening and analyses of samples

* Fill out sample tracking forms and related analytical and QC forms and logbooks
¢ Develop and maintain analyses database

* Ensuring that the samples are handled, packaged, and shipped according to the
SAP

¢ Ensuring that the laboratory is supplied with the required field QC samples (i.e.,
trip blanks, rinsate blanks, etc.)
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Sample Technician - To Be Determined
The sample technician will be responsible for:

¢ Carrying out all sampling in accordance with approved procedures and
methodologies as defined in the SAP

* Generating field blanks, equipment rinsate blanks, and acquiring field duplicate
samples as required by the SAP

* Completing sampling logbooks, sampling forms, labels, custody seals, and chain-of-
custody forms

2.4 DATA QUALITY OBJECTIVES FOR MEASUREMENTS DATA

Project-specific quality objectives are listed in Appendix A, Table A-2. These include the
quantitation, action, accuracy, precision, and completeness limits by which the data will be
evaluated.

The quantitation limits in Table A-2 are in as received values. Moisture content of the soil
samples will effect final quantitation limits. The proposed action criteria below for the

*subsurface soils will not be achievable by the on-site and off-site laboratories. Estimated
quantitation limits are included in Table A-2. If one or more analytes are detected in high
concentrations in a sample, all quantitation limits may be elevated.

A NEESA-certified laboratory will be used for all soil and waste analyses. The laboratory’
will also be North Carolina-approved. A copy of the laboratory's QA Manual, statement
of qualifications, and appropriate certificates of approval are kept on file in the Norcross
office and are available upon request.

Samples collected for the on-site pesticides screening by GC will meet, at a minimum, the
requirements of NEESA Level E QA/QC as specified in the Sampling and Chemical Analysis
Quality Assurance Requirements for the Navy Installation Restoration Program, June 1988. Due
to the prohibitive cost, the low probability of litigation, and the disposal facilities not
requiring more stringent QC, all disposal samples such as the "contaminated” soils and
incidental wastes (decon water, surface water, stormwater will meet the requirements of
NEESA Level E QA/QC.

Confirmation samples will meet the requirements of NEESA Level C QA/QC.

On-site laboratory data will be used as a screening tool to delineate the vertical and
horizontal extent of contamination. No backfilling activities will be performed without
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verified results from the off-site laboratory analyses. Written permission from the NTR will
be obtained prior to backfilling without confirmation data. The on-site lab will analyze pre-
excavation and preconfirmation samples for the following analytes of concern only:

Analyte Surface Soil Remedial Action Subsurface Soil Remedial Action
Objectives (ug/kg) Objectives (uglkg)
Aldrin 35 0.5
Dieldrin 37 1.0
4,4'-DDD 2,484 700
4,4’-DDT 1,753 1,000
a-chlordane 459 2,000
g-chlordane (lindane) 459 2,000
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3.0 SAMPLING

3.1 SAMPLING METHODS AND PROCEDURES

Table A-1 "Sampling Summary" in Appendix A summarizes the sampling locations,
frequencies, samples matrices, and measurement parameters of interest. Any changes or
variances to these specifications and procedures must be documented, approved, and
submitted as an addendum to this SAP.

3.1.1 Waste Characterization Sampling

Samples will be collected from AOC 1-12 and be a composite of five random grab samples
collected from areas of suspected contamination, discolored soils, and OV A readings.
Each grab sample will be collected using stainless steel shovel, spoon, and/or auger, as
necessary. The grab sample will be collected using stainless steel bowl and homogenized
prior to filling the appropriate sample containers. Enough sample volume should be
collected to fill containers for both the on-site and the off-site laboratories.

All containers will be properly packaged, sealed and sent to the appropriate laboratories.
Custody, packaging, handling, and shipping procedures described in this Sampling and
Analysis Plan will be followed.

Samples will be logged in and screened upon arrival at the on-site laboratory. Detection
and quantitation limits, accuracy, and precision studies will also be performed. Results will
be recorded in the laboratory database. Time required for testing will be carefully
monitored and recorded.

Samples will be analyzed at an off-site laboratory for the parameters listed in Appendix A.
Laboratory services will be procured on a competitive bid basis. Results from both on-site
and off-site laboratories will be reviewed, summarized and evaluated by the Regional
Senior Project Chemist and Regional Chemical QA /QC Coordinator.

Results from the off-site laboratory will also be evaluated by the Regional Transportation
and Disposal Coordinator for disposal options.

3.1.2 Pre-Excavation Screening

The approximate dimensions of each of the eight Areas of Concern will be marked by a
surveyor. A 10 feet by 10 feet grid will then be overlain on each area as indicated on
Figures 3 through 10 in the Work Plan. A discrete grab sample will be collected at a depth
of 6 inches at each grid point. Samples will be analyzed for pesticide-contamination in the
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on-site laboratory. Results will be compared with the remedial action objectives (RAOs)
and indicated on the sampling grid and used to determine the initial excavation limits.

Sampling equipment will be thoroughly cleaned between samples using decontamination
procedures described in section 3.5. Field sampling personnel will wear disposable gloves
during sampling and will change gloves between sample locations to minimize the potential
for cross-contamination. The sample will be screened using a gas chromatograph equipped
with dual electron capture detectors (ECD) located in the field office trailer. Samples will
be prepared using a solvent/solvent extraction followed by a cleaning step (if necessary).
This method is included in Appendix C.

3.1.3 Field Screening of the Excavation Walls and Base

Following excavation of soils, grab samples will be collected every 50 linear feet of each
sidewall and 500 square feet of base area for field screening. The walls of the excavation
will be sloped and will therefore be accessible for sampling within in the hole. The first few
inches within the walls or base will be discarded prior to collecting each grab sample using a
clean SS spoon and placing enough volume of material into a clean SS bowl or bucket. The
sample must be thoroughly mixed to obtain a relatively homogeneous mixture prior to filling
the appropriate sample containers as specified in Appendix A, Table A-1.

Sampling equipment will be thoroughly cleaned between samples using decontamination
procedures described in section 3.5. Field sampling personnel will wear disposable gloves
during sampling and will change gloves between sample locations to minimize the potential
for cross-contamination.

Samples will be screened on-site using a dual ECD gas chromatograph (GC). The samples
will be prepared with a simplified field liquid/liquid extraction procedure, cleaned with a
Florsil treatment, and analyzed on a HP-5890 GC. The GC will have two 30m by 0.53mm
ID columns of differing polarities for primary and confirmation analysis. The extracted
sample will be injected and split into the two column for simultaneous primary and
confirmational analysis. Estimated detection limits for the on-site screen will not be below
the subsurface cleanup criteria but should be below the surface criteria as listed in Section
2.4. Standard Operation Procedure (SOP) for the field laboratory analysis will be on file in
the mobile laboratory. If the levels of pesticide contamination are less than the RAOs, a
confirmation sample will be collected for off-site analysis. If the levels of pesticide
contamination are greater than the RAOs, the NTR will be informed by the Project Manager
to determine the additional soil volumes to be excavated.

3.1.4 Confirmation Sampling of the Excavation Walls and Base
Following attainment of negative results on the field screening tests, confirmation grab
samples will be collected every 50 linear feet of each sidewall and 500 square feet of base
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area for off-site analysis of the parameters listed in Appendix A, Table A-1. The walls of
the excavation will be sloped and will be accessible for sampling within in the hole. The
first few inches will be discarded prior to collecting each grab sample using a clean SS
spoon and placing enough volume of material into a clean SS bowl or bucket. The sample
must be thoroughly mixed to obtain a relatively homogeneous mixture prior to filling the
appropriate sample containers as specified in Appendix A, Table A-1.

Sampling equipment will be thoroughly cleaned between samples using decontamination
procedures described in section 3.5. Field sampling personnel will wear disposable gloves
during sampling and will change gloves between sample locations to minimize the potential
for cross-contamination.

3.1.5 Sampling of Water from "Incidental Wastes"

One grab sample per tanker or one composite sample per 10 drums will be collected from
water generated during the remedial action including, but not limited to, water from
decontamination of personnel and equipment, existing surface water impounded near Area
B, and rainfall and surface water runoff accumulated in the open excavations.

Sampling equipment will be thoroughly cleaned between samples using decontamination
procedures described in section 3.5. Field sampling personnel will wear disposable gloves
during sampling and will change gloves between sample locations to minimize the potential
for cross-contamination.

Sampling will be performed by using either clean or disposable dip tubes or bailers. The
appropriate sample containers will be filled and the samples sent off-site for analyses as
specified in Appendix A, Table A-1. Because the sample represents water for disposal, no
preservatives should be added in the field.

3.1.6 Sampling of Other "Incidental Wastes"

Other "incidental wastes" such as PPE, disposable sampling materials, etc. will be sampled
and sent off-site for disposal analyses as specified in Appendix A, Table A-1. Pieces of
the waste will be obtained using clean scissors or knives and collected into the appropriate
sample containers.

Sampling equipment will be thoroughly cleaned between samples using decontamination
procedures described in section 3.5. Field sampling personnel will wear disposable gloves
during sampling and will change gloves between sample locations to minimize the potential
for cross-contamination.
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3.2 SAMPLE IDENTIFICATION

All samples collected on-site will be provided with a unique sample designation. The
number will serve to identify the site, location, and specific sample number. The sample
designation format will appear as follows:

CLPOX-YY-NNN
Where:
CL] = Camp Lejeune
XXX = D.O. for the project (100)

YY = Sample Task:
Waste Characterization Screening (WC)
Field Screening (FS)
Confirmation Sampling (CS)
Incidental Water (IW)
Incidental Other (I0)
Soil Boring (SB)

NNN = Sequential number starting at 001

If the sample is a field QC sample, add the appropriate designations listed below to the
end of the sample number.

FB = Field Blank
TB = Trip Blank
RB = Equipment Rinsate Blank
DP = Field Duplicate/Replicate

Additional information may be required in the sample identification (ID) column. This will
include operable unit, site designation, truck or pile number, and any grid coordinates or
location designations associated with the sample.

3.3 SAMPLE PRESERVATION AND HOLDING TIMES

When samples are collected for off-site analyses, they will be sent to the laboratory within
24 hours after collection to ensure that the most reliable and accurate answers will be
obtained as a result of the analysis. The holding time begins from the date of collection in
the field.
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All environmental samples, as well as QA /QC samples, will be preserved to a temperature
of 4°C prior to shipment to the analytical laboratory, using ice or refrigeration. This
temperature should be maintained during shipment by placing ice in leak-proof containers,
and placing it above and below the sample containers. Other sample preservation
requirements and holding times applicable to the sample matrix and analyses are listed in
Appendix A, Table A-1.

3.4  FIELD QC SAMPLES

The appropriate number of field QC samples, as specified in the NEESA 20.2-047B
document will be collected during this project. These samples will include field blanks,
equipment rinsate blanks and field duplicate samples. These samples will be collected at
the following frequencies and analyzed for the parameters listed in Appendix A, Table A-1:

¢ Field Blanks - Field blanks consist of the source water used in decontamination and
steam cleaning. Ata minimum, one field blank from each sampling event and each
source of water will be collected and analyzed for the same parameters and at the
same QC levels as the related samples.

* Equipment Rinsate Blank — Equipment rinsate blanks are the final analyte-free water
rinse from equipment cleaning collected daily during a sampling event. One
equipment rinsate blank will be collected daily for NFESA Level C and E reporting.
However, only samples from every other day are analyzed. The laboratory will be
informed as to which rinsate blanks will be analyzed. The remaining rinsate blanks
are to be held by the laboratory and analyzed only if evidence of contamination
exists.

* Field Duplicate - Duplicates for soil samples are collected, homogenized, and split.
All samples except volatiles are homogenized and split. Volatiles are not mixed,
but select segments of soil are taken from the length of the core and placed in 4 oz
glass jars. The duplicates for water samples will be collected simultaneously. Field
duplicates will be collected at a frequency of 10% per sample matrix for Level C
reporting and at a frequency of 5% per sample matrix for Level E reporting. All the
duplicates will be sent to the primary laboratory responsible for analysis, along with
the samples. The field duplicates will be used by the laboratory to prepare the
laboratory duplicate or matrix spikes and designated on the COC as such.

* Trip Blank — Trip blanks are defined as samples which originate from analyte-free
water taken from the laboratory to the sampling site and returned to the laboratory
with the volatile samples. One trip blank will accompany each cooler containing
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volatiles, stored at the laboratory with the samples, and analyzed by the laboratory.
Trip blanks are only analyzed for volatile organic compounds.

Note: A sampling event is considered to be from the time the sampling personnel arrive at
the site until these personnel leave for more than a day.

3.5 DECONTAMINATION

All sampling equipment (hand augers, spoons, stainless steel/glass mixing bowls, etc.) will
be decontaminated before sampling commences, between each sample location, and prior to
leaving the site. The procedures for decontamination of equipment are described below.

1) Remove gross contamination by scraping or brushing

2) Clean with tap water and phosphate-free laboratory detergent (liquinox or alconox),
using a stiff brush to remove all surface contaminants

3) Rinse thoroughly with tap water
4) Rinse thoroughly with deionized /distilled water
5) Rinse twice with reagent grade isopropanol or methanol

6) Rinse thoroughly with organic-free (ASTM Type Il reagent grade) water and allow to
air dry (Do not rinse with deionized/distilled water. If organic-free water is not
available, allow equipment to air dry.)

7) Wrap equipment with aluminum foil prior to storage or transportation to sample
locations

Decontamination fluids will be collected in properly labelled 55-gallon drums, and staged in
a secure area until final disposal.

3.6 CROSS-CONTAMINATION MINIMIZATION

Cross-contamination is the introduction of contaminants into the sample through the
sampling and/or sample-handling procedures. It can cause an otherwise representative
sample to become non-representative. The most important means of minimizing cross-
contamination are as follows:
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* Sampling expendables, i.e., sample gloves, pipettes, string, dip jars, etc., must not be
reused. Used expendables should be labeled so they are not confused with non-
contaminated trash

* Minimum contact should be made between the sampler and the sample medium.
For example, a sampler should not walk across a contaminated area and then take a
surface soil sample where he has just stepped.

* Sample collection activities should proceed progressively from the least
contaminated area to the most contaminated area

* Sampling equipment should be constructed of Teflon, stainless steel, or glass that
been properly precleaned for collecting samples. Equipment constructed of plastic
or PVC should not be used to collect samples for trace organic analyses.

* Any tools used in sampling must be carefully decontaminated prior to first use and
after each sample.

* Activities that could contaminate samples are prohibited in the sample handling
and preparation area. These activities and the possible contaminants include:

Activity Possible Contaminants
Smoking PAHs

Spraying for insects Pesticides, oils, solvents
Spraying for weeds Herbicides, oils, solvents
Refueling BTEX, hydrocarbons
Painting and paint stripping Solvents

3.7 SAMPLE LOG BOOK

It is necessary for the sampling crew to maintain daily field notes. Items included are
sampling protocol, any changes to the procedures, meetings, instructions, safety
precautions, personnel protection, and activities pertaining to the samples. The person
taking notes will be knowledgeable about these activities and record pertinent details.

Repetition of information recorded in other permanent logs should be avoided, but enough
should be recorded to present a clear and accurate picture of technical activities. At a later
date, should a question arise concerning a specific event or a procedure used, it will be
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answered from these notes. The following information should be logged into the logbooks
and/or database:

¢ Date and time of sampling

* Sample number, locations, type, matrices, volumes, sample ID and descriptions,
type and number of sample containers, names and signatures of individuals
performing sampling tasks, COC and airbill numbers, preservatives, and date
samples were sent

¢ Name of laboratories and contacts to which the samples were sent, TAT requested,
and data results, when possible

¢ Termination of a sample point or parameter and reasons

* Unusual appearance or odor of a sample

* Measurements, volume of flow, temperature, and weather conditions
* Additional samples and reasons for obtaining them

* Levels of protection used (with justification)

¢ Meetings and telephone conversations held with LANTDIV, NTR, regulatory
agencies, project manager, or supervisor.

¢ Details concerning any samples split with another party
* Details of QC samples obtained

These notes will be dated and signed (each page) for validity in a court of law. All logbooks
will be bound and prenumbered. All log book entries will be made with indelible ink and
legibly written. The language will be factual and objective. No erasures will be permitted.

If an incorrect entry is made, the error will be crossed out with a single strike mark, initialed,
and dated. When audits are performed, the auditor's remarks and decisions must also
appear in these notes. These audits should be followed up by written report submitted by
the auditor, including opinions and conclusions. A copy of this report should be placed in
the project file and one copy kept in the sampling file for easy reference.

This information will also be entered into the database program that has been prepared for
this site. It will be entered daily by the field chemist or sample tech. This person will be the
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point of contact for all sampling and analytical information. Report outputs from the
database are acceptable substitutes for the sample log book.

3.8 SAMPLE LABELS

Any samples placed into a sample container will be identified by a sample label. Included
on the label are the following information:

1) JOB NUMBER

2) DATE -- Month, day, year

3) TIME —~ Military time

4) SAMPLE NUMBER -- see section 3.2 for designations

5) SAMPLE DESCRIPTION

6) SAMPLER -- Sampler's name

7) PRESERVATIVES

8) ANALYSIS REQUESTED - see Appendix A, Table A-1

The information described above will be printed neatly using an indelible marker. After the
sample is taken and the label is securely attached, the sample is logged into the sample log
book. An example of a sample label is included in Appendix B.

3.9 CUSTODY SEALS

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no
tampering has occurred. They may be used on sampling equipment, sample transport
containers, and individual sample jars. They will be signed and dated by the sampler and
placed from one side, across the top, and to the other side of the sample bottle or across
the openings of the sample transport containers. An example custody seal is included in
Appendix B.

3.10 CHAIN-OF-CUSTODY PROCEDURES

Because of the evidentiary nature of samples collected throughout the project, the
possession of samples must be traceable from the time the samples are collected until they
are introduced as evidence in legal proceedings. To maintain and document sample
possession, chain-of-custody procedures are followed as described below:

A sample is under your custody if:

1) Itis in your actual possession, or

D.O. 0100 3-9 OHM /18319



2) Itis in your view, after being in your physical possession, or

3) It was in your physical possession and then you locked it up to prevent tampering,
or

4) Itis in a designated secure area.

A copy of a COC form is included in Appendix B. The following information is required on
the COC:

1) Project Name

2) Project Location — City and State in which the project is located

3) Project Number

4) Project Contact - OHM employee responsible for overseeing the sampling
operation. This person should be the individual to whom questions are to be
directed or verbal results given (Project Manager, Site Supervisor, or Project

Chemist)

5) Site Telephone Number — Telephone number where person responsible for samples
can be contacted.

6) Sample Date -- Month, Day, Year

7) Sample Time — Military time

8 ) Sample Identification -- Sample number/location

9) Sample Type -- Designation of sample as grab or composite

10) Sample Description — Sample matrix and a brief description of the sampling
location

11) Sample Preservation — Preservatives used

12) Analytical Parameters Requested -- Analytical parameters, method numbers, and
specific compounds of interest, if applicable.
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13) Airbill Number

14) Laboratory -- Laboratory where samples are to be sent
15) Laboratory Phone — Telephone number of laboratory
16) Laboratory Contact -- Contact for laboratory

17) Relinquished By -- Signature of sender (OHM)

18) Date Relinquished -- Date samples were relinquished
19) Accepted By -- Signature of acceptor |

20) Date Received —~ Date samples were accepted

21) Turnaround Time — Tumaround times requested or date the results are required
from the lab

22) Sampler's Signature — Signature of sampler

The COC will be sealed in a ziploc bag and taped in place on the underside of the top of
the sample transport container (cooler). An example COC is included in Appendix D.

3.11 PACKAGING, HANDLING, AND SHIPMENT OF SAMPLES

Samples will be packaged as to minimize shifting of the samples during shipment. An
absorbent, such as vermiculite or kitty litter, will be placed at the bottom of the shipment
container in order to absorb any liquids in the event of sample breakage. All samples will
be individually placed into appropriately sized ziploc bags and sealed.

Samples which must be kept at 4°C will be shipped insulated containers with either freezer
forms or ice. If ice is used, it will be placed in a container such as a trash bag and sealed so
that water will not fill the shipping container as the ice melts.

Samples will be shipped via Federal Express to the appropriate laboratory. IATA
regulations will be followed as they are more applicable to OHM's method of sample
shipment. Instructions for filling out shipment papers are included in Appendix B. These
instructions are for shipping samples with unknown or limited hazards. NO CHANGES
OR SUBSTITUTIONS TO THESE INSTRUCTIONS ARE ALLOWED - NO MATTER
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HOW INSIGNIFICANT THEY MAY SEEM. A copy of the OHM sample shipping label is
included in Appendix B.
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4.0 DATA ACQUISITION

4.1 ANALYTICAL METHOD REQUIREMENTS

Analytical requirements for this project are listed in Appendix A, Table A-1. All samples
will be analyzed according to USEPA SW-846 Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods whenever possible. Alternative methods of analysis from other
sources (ASTM, NIOSH, Standard Methods, etc.) may also be used.

4.2 | QUALITY CONTROL REQUIREMENTS

Project Quality Control (QC) requirements for precision, accuracy, completeness, and
quantitation limits are listed in Appendix A, Table A-2. QC procedures and acceptance
limits will be met as specified in the individual methods. In addition, the laboratory will
meet the specification and requirements as described in the NEESA 20.2-047B document.

4.3 INSTRUMENT TESTING, INSPECTION, AND MAINTENANCE

Proper maintenance is critical to the performance of minimization of downtime of all
equipment, whether it be for measurement or support. Inspection will be performed , ata
minimum, prior to use of the instruments. Preventive maintenance will be performed as
recommended by the manufacturer of the respective equipment. All routine maintenance
and major repairs performed on field screening or analytical equipment will be recorded in
bound maintenance logbooks that have been specifically designated for that instrument.
Equipment that fails calibration or becomes inoperable during use will be removed from
service and segregated to prevent inadvertent use, or will be tagged to indicate that it is out
of calibration. Such equipment will be repaired and recalibrated or completely replaced.

4.4 INSTRUMENT CALIBRATION

All calibrations on field instruments will be performed, at a minimum, on a daily basis.
Every calibration will be recorded in the maintenance logbook for each instrument. Quality
control check standards from a separate source will be used to check initial calibration, and
acceptance and rejection criteria.

TPH immunoassay kit instructions will be followed as to the frequency and kind of
calibration. Monitoring instruments, such as the OV A or PID, O2/LEL meter, Monitox, etc.
will be calibrated as specified in the HASP. Off-site analytical instruments will be
calibrated according to the method specifications and the laboratory's QA Manual.
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5.0 DATA MANAGEMENT

Data management is the system by which data is reduced, reviewed, validated, reported,
distributed, and finally archived. The criteria in this system are designed to meet the
project objectives.

5.1 LABORATORY DATA REDUCTION

Data reduction includes the identifications and calculations necessary to convert the raw
instrument readings to the final reported compounds and their respective concentrations.

Responsibilities of Analyst
Each analyst is responsible for converting raw data into reportable values. These specific
duties include:

* Proper identification of the analyte

* Generation of calculations

* Checking all calibrations to ensure support of data

¢ All QA/QC checks are supportive of data

* All documentation is complete and accurate in respective log books

¢ All chromatograms and strip chart recordings are labeled with data, instrument
number, run parameters and analyst

5.2 LABORATORY DATA VALIDATION

All data generated within the laboratory will be extensively checked for accuracy, precision
completion. The data validation process consists of data generation, reduction, and three
levels of review.

The analyst who generates the raw data has the prime responsibility for the accuracy and
completion of the data. All data generated and reduced follows protocols specified in the
laboratory (SOP). Each analyst reviews the quality of his work based on an established set
of guidelines. The guidelines are:

¢ Sample preparation information is correct and complete

D.O. 0100 5-1 OHM /18319



* Analysis information is correct and complete

* The appropriate SOPs have been followed

* Analytical results are correct and complete

* QC samples are within established control limits

* Blanks are within appropriate QC limits

* Special sample preparation and analytical have been met
¢ Documentation is complete

The next level of review is performed by the section supervisor or data review specialist.
The review is structured to ensure that:

e Calibration data are scientifically sound, appropriate to method, and completely
documented.

» QC samples are within established limits.

* Reporting units are consistent with the method and the matrix.

¢ Quantitative results are correct.

e Data results are consistent with information on the COC.

¢ Documentation is complete.

* The data is ready for incorporation into a final report.

» The data package is complete and ready for data archive.
The second level of review is structured to ensure all calibration data and QC sample
results are reviewed and all of the analytical results from 10 percent of the samples are
checked back to the bench sheet. If no problems are found with the data package, the
review is complete. If problems exist, an additional 10 percent is reviewed, the process
continues until no errors are found or the package has been reviewed in its entirety.
The final level of review by the laboratory comes from the program administrator or
laboratory QA Officer. He/she reviews the report to ensure that the data meets the overall

objectives of the project.

Once the data has been validated, it is ready for report production. The report will
contain:

D.O. 0100 ' 5.2 OHM /18319



¢ Description of sample types

e Tests performed, problems encountered during testing
* Dates sampled

* Date received

¢ Date extracted

¢ Date analyzed

* Analytical results

¢ Reportable limits

* QC information: percent recovery, relative percent difference, control limits, blanks
analyses, matrix spikes, and other additional special QC information

* Qualifiers for data falling outside of QC limits

¢ Methodology

¢ Name of the analyst

¢ Signature of laboratory representative

¢ Dual column confirmation results

¢ (alibrations (when requested)

¢ Instrument performance checks (when requested)

The report from the laboratory will also include a copy of the original COC for the samples
analyzed.

5.3 PROJECT DATA REVIEW

5.3.1 Field Chemist Data Review Responsibilities
The field chemist is responsible for initial review of the data from the laboratory. This
review includes:
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¢ Verifying that all requested data are reported
* Verifying that samples are analyzed according to the contract specified method
¢ Verifying that holding times are not exceeded

* Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall
within the laboratory's acceptable criteria

* Reviewing blank data for gross contamination
* Reviewing field quality control results for gross inconsistencies

The field chemist is then responsible for informing the Project Manager and Project QA /QC
Officer of any laboratory and/or sampling deficiencies or issues. The field chemist alone
should not make decisions on the acceptability of the data. These issues and subsequent
decisions will be documented on a weekly report to the Regional QA /QC Director and
Project Manager.

5.3.2 Project QC Engineer Data Review Responsibilities

The Project QC Officer is responsible for interfacing with the project chemist, project

manager, and the laboratory's QA Officer to resolve any QA /QC issues affecting the data.

He/she is also responsible for finalizing any QA /QC issues with the laboratory and/or the
- project chemist. This includes obtaining a corrective action from the parties involved.

5.4 PROJECT DATA VALIDATION

Data validation is an extensive review of the data for technical and legal validity. This
procedure will be performed by an independent third-party subcontractor. The guidelines
to be used for data validation will be the USEPA National Functional Guidelines for Data
Validation of Organics and Inorganics. The subcontractor's qualifications and experience
will be kept in the files in the Norcross office and are available for LANTDIV's, the NTR's
or any regulatory agency's review. Only data that have undergone NEESA Level C quality
control will be validated by the subcontractor. Data results in the NEESA Level E
packages will undergo the review process described in sections 5.1-5.3.

5.5 DATA REPORTING

The preliminary data will be faxed to the project chemist. This data may or may not have
undergone the full laboratory review process and may contain errors and discrepancies.
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Prior to the use of data results for any decisions, the data will be reviewed by the project
chemist and assessed against the project goals and quality objectives. A copy of the
preliminary data, including review comments from the project chemist will be submitted to
the site and/or the project manager.

When the hard and final copy is received, a copy of the level C data packages will be sent
to the data validation subcontractor. All data packages will also be reviewed by the
project chemist and assessed against the project goals and quality objectives. Any errors,
discrepancies, and nonconformances will be brought to the laboratory's and project
manager's attention.

When QA issues have been satisfactorily settled and data validation has been completed,
the project manager may release the data to the client and/or regulating agencies.

5.6 DATA STORAGE AND ARCHIVE

After OHM has completed its work for the project, all documents generated will be
assembled in the project file. Individuals may retain clean (no handwritten comments)
copies of documents for their personal files but only after personally verifying that the
original or similar copy is in the project file. The project manager/supervisor is responsible
for ensuring the collection, assembly, and inventory of all documents relative to the project
at the time the objectives are met. The file then becomes accountable. Any records leaving
the file must be signed out.

When the project objectives have been met, all file documents are reviewed and submitted
to the general file. The project file contains the following document classes:

Project logbooks

Drum logs and other forms
Sample identification documents
Chain-of-custody records
Analytical logbooks, laboratory data, calculations, graphs, etc.
Correspondence

- Intra-office

- Client

- Regulating agencies

- Record of confidential material
Report notes, calculations, drafts
References, literature

Sample (on-hand) inventory
Check-out logs

mMEONW P
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K. Litigation documents
L. Miscellaneous - photographs, maps, drawings, etc.

Once deposited in the file, documents must be checked out.

The final report is usually generated by use of computer. A back-up copy of the report on
diskette is filed along with the project file. The original report remains in the hard drive of
the computer until such a time is required to download it on a diskette. This diskette is
also archived.

All information under the corresponding project number is maintained in the archive system
for five years. All archives are accessed by the archives file master list which is maintained
in a separate location from the archives.
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6.0 DATA ASSESSMENT PROCEDURES

Reliability in analytical determination is maintained through strict adherence to quality
control procedures. Procedures are designed to control both the accuracy and precision of
analytical results. Depending on the level of certification of the data, a known method
spike is routinely analyzed to ensure the accuracy of results. The procedure is to run the
standard QA /QC and sample analysis with each lot of samples sent to the laboratory. If
more than ten individual analyses are made, additional standards will be analyzed at a
rate of one standard per ten analyses. Some procedures call for the use of either a surrogate
spike or the standard addition of a known quantity of the analyte to a split of the sample
being analyzed.

Control charts will be prepared using an estimate of the spike recovery obtained from the
literature or determined by repeated analyses run in the laboratory. Each time the analyst
runs a method spike, the results are entered on the control table. If a standard addition
technique is used, a plot of instrument response versus added analyte concentration is
made in order to determine analyte concentration in the original sample. These are further
explained in the laboratory's QAM.

Replicate analyses will be performed on at least 10 percent of the samples processed by the
laboratory. A record of the precision of most analyses is kept by calculating and plotting
the industrial statistic [ (which is equivalent to the coefficient of variation). Blanks are also
run with each batch of samples or individual sample analyzed regardless of the level of
certification of the data.

The purpose of spikes, blanks, and replicates is to provide a sound scientific basis from
which the degree of certification of the resultant data can be objectively concluded. These
are not management decisions, but follow naturally from the results of the above QC
procedures.

6.1 ACCURACY

Data accuracy is a reflection of the efficiency of the analytical procedure. It is determined
by use of spiked samples and standard reference materials or laboratory control samples
performed at the rate of one set every 20 samples. A control chart is generated using
historical laboratory data where warning and control limits are established to assess data
accuracy.

The accuracy (check standards) samples will have concentration values of the mid-
standard. During analysis, a minimum of 10 percent of samples must be accuracy samples.
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The accuracy samples must be staggered through the analysis, not placed one after another.
After a minimum of seven accuracy samples are analyzed, the percent recovery is
calculated for each sample.

The accuracy criteria is determined by calculating the standard deviation of seven or more
percent recovery values and setting the upper and lower control limits using the following
equations:

Upper control limit = p + 35D
Lower control limit = p - 3SD

Where:
p = Average percent recovery
SD = Standard deviation

After the standard deviation, for the seven or more samples has been calculated, the
accuracy control limits will be used to determine if the analysis is out of control. This is
done by checking the results against the control limits. If any values are above the upper
control limit or below the lower control limit, all sample results after the last qualifying
accuracy sample must be repeated or discarded. If seven consecutive values fall below the
lower control limit, new limits must be calculated using the new accuracy check values. If
the values fall between the upper and lower limits, then conditions are reported as "within
limits."

6.1.1 Recovery Control

Recovery control is necessary to determine if the sample matrix is interfering with the
constituent being analyzed. A minimum 5 percent of samples will be recovery check
samples {matrix spikes). Samples involving different types of matrices must have at least
one recovery check for each type.

Control limits will be determined for each matrix, determining the deviation for seven or
more percent recovery values.

6.2  PRECISION

Duplicate and replicate samples analyzed by the laboratory assess the precision of the
sampling effort. Control limits for duplicate/replicate RPDs are listed in Appendix A,
Table A-2. Once a sufficient amount of replicate data becomes available, field precision
control charts are constructed similar to the laboratory precision charts. For any given
concentration, the mean and the standard deviation(s) of the replicates are calculated. The
mean is the centerline of the control chart. Data from each sample set are pooled with the
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previous sample sets to generate control and warning limits for the next set. Warning and
control limits for water samples are set at +2s and 13s, respectively. Control limits for
solid samples are more liberally established due to matrix heterogeneity. Data outside any
control limit are subject to QA review.

Precision is based upon the results of the relative percent differences as calculated from the
percent recoveries of the matrix spike and duplicate samples. The control limits for
precision is based on historical laboratory data.

Present practice is to include MS and MSD samples on a per batch basis or a minimum
frequency of 5 percent. Duplicate results are compared and the relative percent difference
(RPD) is then determined. The RPD will be entered into the laboratory's data system and
will be used to define the precision of the analysis. Minimum limits are listed in Appendix
A, Table A-2.

6.3 COMPLETENESS

The field supervisor is responsible for ensuring that all field instrumentation and equipment
are functioning properly and calibrated according to set procedures, and that all data are
recorded accurately and legibly. In addition, the field supervisor must ensure all sites are
sampled for all the specified analyses, that sufficient sample volume has been provided to
complete those analyses, and that all of the QA samples have been included with each
sample set. The goal for completeness for each sample set shipped to the laboratory is 100
percent. Minimum limits are listed in Appendix A, Table A-2.

Completeness is expressed as the percentage of the amount of valid data obtained to the
amount of data expected. For a set of data to be considered complete, it must include all
QC data verifying its accuracy and precision.

If samples analyzed do not meet all QC requirements in terms of accuracy and precision for
any specific parameter, the sample preparation and analysis will be repeated pending
adequate volume.

6.4  CRITERIA FOR REJECTION OF OUTLYING MEASUREMENTS

There are many statistical tests for rejection of outlying data points obtained from a set of
measurements from a single population. A test recommended in "Statistical Manual of the
Associate of Official Analytical Chemists,” 2nd Edition, W. ]. Youden and E. H. Steiner,
1975, pg. 86, is the Dixon Test. This test is not dependent on the distribution of the data
and can be used for as few as three measurements. A more complete description for this
broadly applicable test can be found in the referenced text.
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Another reference is the USEPA National Functional Guidelines for Data Validation of

Organics and Inorganics. Also, specific programs may have quality objectives with criteria
for rejection of outlying measurements.

6.5 METHOD DETECTION LIMITS AND PRACTICAL QUANTITATION LIMITS

Method detection limits (MDLs) will be established by the laboratory. This should, at a
minimum, be established on a yearly basis. MDL is the minimum concentration of a
substance that can be identified, measured, and reported with 99% confidence that the
analyte concentration is greater than zero.

Practical quantitation limit (PQL) is the lowest level that can be reliably determined within
specified limits of precision and accuracy during routine laboratory operating conditions.
The PQLs are generally 5-10 times the MDL. The PQL is the most applicable limit of
reporting for this program.

6.6 LABORATORY AND FIELD CONTAMINATION
It is not unusual to find the following analytes at trace levels in the samples:

¢ Methylene chloride

e Acetone

¢ Freon (1,1,2-trichlorotrifluorethane)
e Bis(2-ethylhexyl)phthalate

e Hexane

e Isopropanol

e 2-Butanone

These are common solvents used in the field and in the laboratory.
In order to fully evaluate data containing trace levels of these contaminants, one must have
data from trip blanks, field blanks, equipment blanks, and all applicable laboratory blanks

for that batch of samples.

The determination on the use of the data will be made during the Data Validation process.
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7.0 PERFORMANCE AND SYSTEM AUDITS

Audit is defined as systematic check to determine the quality of operation of field and
laboratory activities. It is comprised of the following:

¢  Performance audit
¢ System audits

These include a detailed review of each operating component of the network. Auditing will
ultimately assist in determining if each element within a system is functioning appropriately
per the QA program requirements.

7.1 FIELD PERFORMANCE AUDITS

Field performance audits are performed on an ongoing basis during the project as field data
is generated, reduced, and analyzed. All numerical analyses, including manual calculations
are documented. All records of numerical analysis are legible, of reproduction quality, and
supporting to complete permit logical reconstruction by a qualified individual other than the
originator.

Other indicators of the level of field performance are the analytical results of the blank,
duplicate, and replicate samples. Each blank analysis is an indirect audit of effectiveness
of measures taken in the field to ensure sample integrity. The results of the field duplicate
and replicate analysis is an indirect audit of the ability of each field team to collect
representative sample portions of each matrix type.

7.2 FIELD SYSTEM AUDITS
System audits of site activities are accomplished by an inspection of all field activities by
the Project QC Officer. This audit is composed of comparisons between current field
practices and standard procedures. The following is a list of criteria to be used in the
evaluation of field activities:

* Overall level of organization and professionalism

¢ All activities conducted in accordance with work plan

¢ All procedures and analyses conducted according to procedures outlined in this
document
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¢ Sample collection techniques versus the site sampling and analysis plan or CDAP
* Level of activity and sample documentation

¢ Working order of instruments and equipment

e Level of QC conducted by each field team

* Contingency plans in case of equipment failure or other event preventing the planned
activity from proceeding

¢ Decontamination procedures
¢ Level of efficiency which each team conducts planned activities at the site
¢ Sample packaging and shipment

After the audit, any deficiencies are discussed with the field staff, and corrections are
identified. If any of these deficiencies might affect the integrity of the samples being
collected, the QA Officer informs the field staff immediately, so corrections can be made.
The field performance audit will be conducted in coordination with the NTR, as directed by
the Project Manager.

OHM will also submit to all requests by regulatory agencies, or other clients for external
field systems audits.

7.3 LABORATORY PERFORMANCE AUDIT

The laboratory performance audit verifies the ability of the laboratory to correctly identify
and quantitate compounds in blind check samples submitted by an auditing agency. If the
laboratory participates in Performance Evaluation (PE) programs such as USEPA WS/WP
studies, AIHA, PAT studies, etc., results from these studies will be generally acceptable by
OHM. However, during the course of the project, it may be necessary for the Project

QA /QC Officer to send PE samples to the laboratory to evaluate specific parameters.

The contracted laboratories will undergo performance audits throughout the project
consisting of field QC samples. Occasionally PE samples will be supplied by the client or
external organizations which will be spiked with the same analytical parameters that are
being investigated on site. External laboratory performance audits by auditing agencies
such as the USEPA, USACE-MRD, DOD, NFESC, etc, are not routinely scheduled.
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However OHM and its subcontracted laboratories will submit to any external audit upon
request by the client.

7.4 LABORATORY SYSTEM AUDITS

The laboratory system audit is a review of analytical laboratory operations to verify that
the facility has the necessary equipment, staff, and procedures in place to generate
acceptable data. It is also to determine that each element within an activity is functioning
appropriately and within the guidelines of applicable methodology, approved procedures,
and the site QAPP. An on-site inspection is routinely performed by the laboratory's QA
Manager and may also be frequently performed by the OHM Project QC Officer. If the
laboratory participates in certification programs, audits performed by the certifying
agencies may satisfy the criteria of systems audits for the project.

If the laboratory is in question, a system audit can be directed by the client and performed
by OHM or the client's representative. Any recommendations made will be considered for
implementation and any corrective actions will be taken to correct any deficiencies found.
Project-specific audit reports will be placed in the project files and laboratory audit reports
will be kept by the laboratory for future reference.
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B 8.0 CORRECTIVE ACTION

Corrective actions may be necessary as a result of the following QA activities:

Field and laboratory performance audits

Field and laboratory system audits

Inter-laboratory comparison studies

Calibration data fall out of specified limits

Failure to adhere to the site SAP

Failure to adhere to standard operating procedures and methods
Data completeness below required limits

Control limits are exceeded for QC samples

If, during system and performance audits, deficiencies or problems are discovered,
corrective action will be initiated immediately. The appropriate field and laboratory
personnel will be notified immediately an investigative process will be implemented
immediately to find solutions to these issues. The investigative process will consist, but is
not limited to, the following:

Determining when the problem pccurred

Determining which systems were affected by the problem
Determining the cause of the problem

Determining a corrective action to eliminate the problem
Assigning the responsibility for implementing the corrective action
Implementing the corrective action

Evaluating the effectiveness of the corrective action

Investigating alternative corrective actions if the original action was not sufficient in
eliminating the problem

Documenting that the corrective action has eliminated the problem
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The Project QC Officer has the authority to require that all site activities threatened by the
problem be stopped or limited until the corrective action has been implemented and
satisfactorily verified to eliminate the problem.

Corrective actions may include, but is not limited to:

¢ Modifications to procedures

* Recalibration of instruments

* Replacement of solvents, reagents, and/or standards
* Additional training of personnel

* Reassignment of personnel

8.1 CORRECTIVE ACTION REPORT

A Corrective Action Report (CAR) is necessary documentation of the investigative process.
Depending on the issues, the CAR may be generated by the laboratory or the field
personnel. Copies of the CAR will be given to the Project QC Officer and Project Manager,
who will distribute it to the client. A copy of the CAR will be placed in the project files for
future reference.

The CAR should include, but is not limited to:

* A description of the problem, deficiency, or issue

¢ Proposed resolutions

¢ Resulting actions

» Effectiveness of the resolutions

* Personnel responsible for implementation of the corrective actions

* Personnel responsible for monitoring the effectiveness of the actions.

8.2 QUALITY ASSURANCE REPORT

The Project Manager, Project QC Officer, and Project Chemist will converse on a regular
basis to review possible and potential problem areas and to ensure that all QA/QC
procedures are being carried out. It is important that all data abnormalities be investigated
to ensure that they are not a result of operator or instrument deviation but are a true
reflection of the methodology or task function. The project final report will contain a
separate section that covers the data quality and validity. At a minimum, the following
information will be included in the report:

* Assessment of measurement data precision, accuracy, and completeness
* System and performance audit results
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* Significant QA problems and corrective actions implemented
¢ Copies of documentation such as memaos, reports, etc.

The Project QC Officer will be responsible for preparing this report, as well as monthly
written QA reports to OHM QA management. The Regional QA /QC Director will be
responsible for reviewing and approving monthly reports. Verbal reports will be made on a
more frequent basis. All reports will be made available to the Project Manager, client, and
regulating agencies. If no project audits were performed and no significant QA/QC
problems occurred, a letter stating these facts will be submitted to the referenced parties in
lieu of a QA Report.
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Appendix A

Table A-1, Sampling Summary
Table A-2, Project Quality Control Objectives



Camp L4 ) TAR W,'A-l

SAP
DO 0100 sion 00
Project No 18319 SAMPLING SUMMARY 4/96
Sample . . Sampling Approx Sampling Sampling . . R , X .
Location Sample Point Matrix Frequency Sample No Method Equipment TAT | QC Level Required Analysis Analytical Method; Holding Time Preservatives Containers
Composite of TCL Vlulalilcs. 8240 14 days (1) 4 oz glass with
6 random TCL Semi-Volatiles 8270 7 days ext; 40 days analysis teflon-lined lids
Waste grabs S5 spoon or NEESA TCL Pesticides/PCBs 8080 7 days ext; 40 days analysis ,
AOC 142 | Characterization for |  Soil Once Min of 1 (except  {shovel, SS bucket}] 7 days TAL Metals 6010,7000 6 mos, Hg 28 days Cool to 4°C (2) 16 oz 'glass _W“h
Di lati bo Level E teflon-lined lids
isposal volatiles-- or bowl
grabs for
volatiles)
Aldrin
Dicldrin Coam
. . liquid/liquid phase
Pre-excavation Field . . 30+ 2dup . 4.4-DDD . .
1 d t SS 3 SS On-Sit g tract .
AOC1-12 Screening Sal onplez)'y;:l(;o "i‘d Grab l;':vovT ASAP Screenc 44-DDT mo:ixﬁc:cr:cnmod 7days ext; 40 days analysis Coolto4°C (:::o‘::liat: l:i:h
(On-site GC Screen) 4 Total = 32 alpha-Chlordane 8080
gamma-Chlordane
Aldrin
Dieldrin TV
. . liquidAliquid phase
Pre-excavation Field N 24 + | dup . 4.4-DDD . )
. d t SS SS On-Sit 4 Xtract .
AOC 13-16 Screening Soil c:np::)‘il i 0[‘)0 "; d Grab s:;); ?’ ASAP Scrc;nc 4,4-DDT rnoc:i ﬁ; nl-:::nlhod 7 days ext; 40 days analysis Cool 10 4°C (2 :ozz]ﬁ::s Ivi:ilsm
(On-site GC Screen) & Total = 24 alpha-Chlordane 3080
gamma-Chlordane
Aldrin
Dieldrin Y
. . liquid/liquid phase
Pre-excavation Ficld . . 12+ 1 dup . 4.4-DDD . .
) . 1 per grid point SS spoon, 85 On-Site g extraction . (1) 4 oz glass with
K Grab ASAP " . 74 " S %
AOCI17-20 Screening Soil 1 on 10 10 grid B e bowl Screen 4.4-DDT modified method ays oxt; 40 days analysis Cool to 4°C teflon-lined lids
(On-site GC Screen) Total = 13 alpha-Chlordane 8080
gamma-Chlordane
Aldrin
Dieldrin NENTYTINY
. . tiquid/liquid phase
Pre-excavation Ficld . . 12+ 1 dup . 4.4-DDD . .
. . 1 per grid point SS spoon, SS On-Site g extraction ) . (1) 4 oz glass with
B ASAP .. . 7 da; °
Accz-M Sercening Soll | on10'x 10/ grid Greb bowl Screen 4:4-DDT modified method s ext, 40 days analysis Coolto4°C teflon-lincd lids
(On-site GC Screen) Total = 13 alpha-Chlordane 8080
gamma-Chlordane
Aldrin
Dieldrin Lo
. . liquid/liquid phase
Pre-excavation Field . . 12+ 1 dup . 4.4-DDD N .
Ss §5 On-Sit . Xtracti .
AOC 25-28 Screening Sail ! per grid pol u‘xl Grab spoon, ASAP e 4,4-DDT c action 7 days ext; 40 days analysis Cool to 4°C (Ddoz glass \'mlh
" on 10'x 10’ gnd bowl Screen modified method teflon-lined lids
(On-site GC Screen) Total = 13 alpha-Chlordane 8080
gamma-Chlordane
Notes:

1) Collect daily--analyze samples from every other day only. Hold others unless evidence of cantamination exists.
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TAL | “!)A-l

Cm

Camp L ) SAP
DO 0100 ; ssion 00
Project No 18319 SAMPLING SUMMARY 496
Sample . . Sampling Approx Sampling Sampling 3 ) .
TAT C i i
Location Sample Point Matrix Frequency Sample No Method Equipment QC Level Required Analysis Analytical Method Holding Time Preservatives Containers
Aldrin
Dieldnn PR
Pre-excavation Field 1 per gnid point 12+ 1 dup SS spoon, 55 On-Site 44-DDD hqm;‘)/(lt:::::’oihm (1)4 oz gl ith
g . . i Grab ASAP - . ) . a oz glass wi
AOC 29-32 $crcemng Soil on 10'% 10 grid al bowl Sercen 44.DDT modified method 7 days ext; 40 days analysis Cool to 4°C teflon-lined lids
(On-site GC Screen) Total = 13 alpha-Chlordane 8080
gamma-Chlordane
Aldrin
Dicldrin L
. . liquid/liquid phase
Pre-excavation Field . . 24+ 1 dup . 4.4.DDD X i
) . 1 per grid point S8 spoon, 85 On-Site g extraction . (1) 4 oz glass with
AOC 33-38 Screening Sail R Grab ASAP 4.4-DDT X 7 days ext; 40 days analysis Cooal to 4°C E '
O x 10 grid bowl Ser i od ' -
(On-site GC Screen) onlOx10gid | =24 creen alpha-Chlordane m ‘ﬁ;:s‘:“h"d teflon-lined lids
gamma-Chlordane
Aldrin
Dicldrin L
Pre-excavation Field } per grid point 12+ 1 dup S spoon, SS OnSite 44-DDD llqun:i:l;::::ioihas © () 4ozgl h
. . i Grab ASAP - . g . . o oz glass wil
AOC39-42 .Scrcemng Soil on 10'x 10" gnd ra bowl Screen 4.4-DDT modified method 7 days ext; 40 days analysis Cool to 4°C teflon-lined lids
(On-site GC Screen) Total = 13 alpha-Chlordane 3080
gamma-Chlordane
Notes:

1) Coilect daily--analyze samples from every other day only. Hold others unless evidence of contamination exists.
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Camp L
DO 0100

)

Project No 18319

TAL )A-l SaP
Jsion 00
SAMPLING SUMMARY 496
Sample Sample Point | Matrix |  S2mPling Approx | Sampling | Sampling | 1 0 }o0ygyel Required Analysi Analytical Method Holding Ti i i
Location ample Poinf Freguency Sample No Method Equipment €l equired Analysis alytical Me olding Time Preservatives Containers
Aldrin
1 per 50 finear Dieldrin
) ‘6 ) L
Pre Confinmation »5:1 :klmgusc;o ﬂ:vrailsl du SS spoon, SS On-Site e hqmdn::qm; phese i
AOC 1-12 Field Screening Soil per P Grab poon, ASAP | 44-DDT cxlraction 7 days ext; 40 days analysis Cool 10 4°C (D)4 0z glass with
(On-site GC Screen) square feet of bowl Sereen alpha-Chlordane modified method teflon-lined lids
floor of excavated| Total = 13 gamma-Chlordane 8080
area
Aldrin
1 per 50 linear Dieldrin
+ ) L
Pre-Confirmation :::; :klmg :a;;o ﬂ:v:allsl d: SS spoon, 55 On-Site ppice hqmjf::z::‘itphm D4 ith
AOC 1316 |  Field Screening Soil pe Pl Grab poon, ASAP 4.4-DDT ; " 7 days ext; 40 days analysis Cool 10 4°C (1) 4 oz ghass wi
(On-site GC Screen) square feet of bowl Screen alpha-Chlordane modified method teflon-lined lids
floor of excavated] Total = 12 gamma-Chlordane 8080
area
Aldrin
1 per 50 linear Dieldrin
+ ) S
Pre-Confirmation :,:: :klmg ::c:o f;:;allsl dz SS spoon, S§ On-Site polse hqm:f;‘ﬂi 1) 4 oz glass wi
AOC17-20 |  Field Screening Soil pe Pl Grab ASAP 44-DDT Xiraction 7 days ext; 40 days analysis Cool to 4°C (1)4 oz glass with
. square feet of bowl Screen alpha-Chlordane modified method teflon-lined lids
(On-site GC Screen) a ; d  Total =8
oar of excavate otal = gamma-Chlordane 8080
area
Aldnn
1 per 50 lincar Dieldrin
+ g iquidliqui
Pre Confimation i+ 1 e 300 | o+ 16 35 spoon. 55 onsit P " i 14z gss it
AOC 21-24 Field Screening Sail pe P Grab poo ASAP 4.4-DDT X n 7 days ext; 40 days analysis Cool to 4°C (1)doz glus ‘.m
. square {eet of bowl Screen alpha-Chlordane modified method teflon-lined lids
(On-site GC Screen) _
floor of excavated| Total =8 gamma-Chlordane 8080
area
Aldrin
1 per 50 linear Dieldrin
4walls+3 5 ISRy TR
Pre-Confirmation wf?l:ll :klmgcfasc(:\o floor +lsl dy S5 spoon, S5 On-Site ol hqmd/‘tquuf phese 4 ith
AOC 25-28 Field Screening Soil P P Grab poon, ASAP 4.4-DDT extraction 7 days ext; 40 days analysis Cool to 4°C (Ddoz glms v‘m
) square feet of bowl Screen alpha-Chlordane modificd method teflon-lined lids
(On-site GC Screen) _
floor of excavated| Total =8 gamma-Chlordane 8080
area
Notes:

1} Coliect daily--analyze samples from every other day only. Hald others unless evidence of contamination exists.
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Camp Lt )

DO 0100
Project No 18319

‘ Ty
TAB )A-l ) SAP
w—wvision 00
SAMPLING SUMMARY 4196
Sample Sample Point | Matrix | S2WPlng | Approx | Sampling | Sampling | yip |GCyevel]l  Required Analyss  [Analytical Method Holding Ti P i Contai
Location ample Poin Frequency Sample No Method Equipment q ly: ytical Me olding Time reservatives ontainers
Aldrin
1 per 50 linear Dieldrin
+ ! L
Pre-Confirmation ::1( :kxmg :;C:o n‘::,afsn d: SS spoon, 5§ On-Site oo hquff:::::?ophm 14 ith
AOC 29-32 Field Screening Soil pe P Grab poo ASAP 44-DDT ) n 7 days ext; 40 days analysis Cool 10 4°C (M3dez glus W
(On-site GC Screen) square feet of bowl Screen alpha-Chlordane modified method teflon-lined hids
st floor of excavated] Total =8 gamma-Chlordane 8080
area
Aldrin
1 per 50 lincar Dieldnn
+ ) T
Pre-Confirmation »ica‘;ll :h;ng :asc;o ni:rafs] dj 58 spoon, 5§ On-Site Py hqmj;‘:::‘;zhm Do ith
AOC33.38 | Field Screening | Soil pe P Grab poc ASAP 44-DDT ; 7 days ext; 40 days analysis Cooltoare | (DAczglasiwi
) square feet of bowl Screen alpha-Chlordane modified method teflon-lined lids
(On-site GC Screen) ~
floor of excavated] Total = 12 gamma-Chlordane 8080
area
Aldrin
1 per 50 lincar Dieldrin
fect al h | 4walls+3 . iquid/liqui
Pre-Confirmation wall + 1 por 500 ﬂo:/r3+51 du SS spoon, S8 On-Site Py l'q"'cxt?c’:?oﬁh = 14 0z glass with
AOC39-42 |  Field Screening Sail pe Pl Gmb - ASAP 44-DDT ; 7 days ext; 40 days analysis Cool 10 4°C (1)4 oz glass wi
On.site GC Screen) square feet of bowl Screen alpha-Chlordanc modified method teflon-lined lids
(On-site creen, floor of excavated] Total =8 gamma-Chlordane 8080
area
Notes:

1) Collect daily--analyze samples from cvery other day only, Hold others uniess evidence of cantamination exists.
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Camp L« )
DO 0100

Project No 18319

AOC 25-28

Sample
Location

Sample Point

Matrix Sampling

Frequency

Approx S

TAL

e

SAMPLING SUMMARY

Q.

Sample No

Method

Equipment TAT

QC Level

Required Analysis

Analytical Method|

)
2 SAP
.-4sion 00

AOC 1-12

Confirmation Soil
(Off-site Laboratary)

1 per 50 linear
feet along each
wall + 1 per 500

floor + 1 dup

Gwalls + 6

Holding Time

Preservatives Containers

square feet of
floor of excavated|
area

Grab
Total = 13

S8 spoon, SS

bowl 48 hour

NEESA

"
AOC 13-16 Confirmation

(OfT-site Laboratory) Soil

1 per 50 linear

feet along each

wall + 1 per 500
square feet of

floor of excavated|

6walls + 5
floor + 1 dup

Total = 12

Grab

SS spoon, SS

bowl 48 hour

Level C

NEESA

TCL Pesticides

8080

7 days ext; 40 days analysis

Cool 10 4°C

(1) 8 oz glass with
teflon-lined lids

AOC 17-20 Confirmation

(Off-site Laboratary)

area

1 per 50 linear
feet along each
00
Soil wall + 1 per S
square feet of
floor of excavated|

4walls +3
floor + 1 dup

Total =8

Grab

S8 spoon, S8

NEESA
bowl

48 hour

LevelC

TCL Pesticides

8080

7 days ext; 40 days analysis

Cool to 4°C

(1) 8 oz glass with
teflon-lined lids

AOC 21-24 Confirmation

(Off-site Laboratory)

area

1 per 50 hnear
feet along each
Soil wall + 1 per 500
square feet of
floor of excavated|

| 4 walls
floor + 1

Total =§

+3
WPl Grab

SS spoon, 5SS

Level C

NEESA
bowi 48 hour

TCL Pesticides

8080

7 days ext; 40 days analysis

Cool 10 4°C

(1) 8 oz glass with
teflon-lined lids

Confirmation

. Soil
(Off-site Laboratory) ot

arca

1 per 50 linear
feet along cach
wall + 1 per 500
square feet of
floor of excavated| Total =8

area

4 walls +3
floor + 1 dup

Grab

§8 spoon, SS
bowi

Level C

48 hour NEESA

TCL Pesticides

8080

7 days ext, 40 days analysis

Cool 10 4°C

(1) 8 oz glass with
teflon-lined lids

Level C

TCL Pesticides

8080

7 days ext; 40 days analysis

Cool to 4°C

(1) 8 oz glass with
teflon-lined lids

Notes:

1) Collect daily--analyze samples from cvery other day only. Hold athers unless evidence of contamination exists.
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SAMPLING SUMMARY %6
Sample . R Sampling Approx Sampling Sampling N .
Location Sample Paint Matrix Frequency Sample No Method Equipment TAT |QC Level Required Analysis Analytical Method Preservatives Containers
1 per 50 linear
feet along each | 4 walls +3
Confirmation . wall + 1 per 500 | floor + 1 dup SS spoon, S3 NEESA . . (1) 8 oz glass with
X Grab 48 h C ; o
AOC 29-32 (Offsite Laboratory) Soil square fect of ral bowl our | 1 el C TCL Pesticides 8080 7 days ext, 40 days analysis Cool 10 4°C teflon-lined lids
floor of excavated}  Total =8
area
1 per 50 linear
feet along each | 6 walls+ 5
Confirmation . wall + 1 per 500 | floor + I dup SS spoon, S8 NEESA . . (1) 8 oz glass with
- Grab 48 h Cl d ; .
AOC 33-38 (Off-site Laboratory) Soil square fect of bowl our | el C TCL Pesticides 8080 7 days ext; 40 days analysis Cool to 4°C teflon-lined lids
floor of excavated| Total =12
arca
1 per 50 linear
feet along each | 4 walls+3
Confirmation . wall + | per 500 { floor + 1 dup SS spoon, S§ NEESA - . (1) 8 oz glass with
Grab 48 . o
AOC 39-42 (Offsite Laboratory) Soil square fect of e bowl hour Level C TCL Pesticides 8080 7 days ext, 40 days analysis Cool to 4°C teflon-lined lids
floor of excavated]  Total =8
area
Equipment Rinsate i NEESA . . {2) 1 L glass with
/ . a
AOC 142 Dlanks Water 1 per day 8 N/A N/A 48 hour Level C TCL Pesticides 8080 7 days ext; 40 days analysis Cooal t0 4°C reflon-lined lids
Notes:

1) Collect daily--analyze samples from every other day only. Hold others unless evidence of contamination exists.
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Camp L )

TAEL I“‘)A-l

)SAP

DO 0100 Aion 00
Project No 18319 SAMPLING SUMMARY 4%
Sample . . Sampling Approx Sampling Sampling . . " i .
Location Sample Point Matrix Frequency Sample No Method Equipment TAT §QC Level Required Analysis Analytical Method Holding Time Preservatives Containers
TCL Volatiles 8240 14 days (2) 40ml amber
TCL Semi-Volatiles 8270 7 days ext; 40 days analysis vials
TCL Pesticides/PCBs 8080 7 days ext, 40 days analysis
1 composite per e of TAL Metals 6010,7000 6 mos, Hg 28 days (3) 1L amber glass
tanker or 1 Minimum 1, Com;:;:c ° w/ teflon-lined hds
. compaosite sample and as
) t NEESA
Incidental { Contractor-Generated Water | per 10 drums (or | required by (cx?cp N/A 7 days Cool 10 4°C (1) 500ml HDPE
Wastes Wastes . . volatiles-- Level E
as required by the| the Disposal abs for
Disposal Facility)| ~ Facility f; i) (Also collect
+ 5% dup ther full set for
the Disposal
Facility)
TCL Volatiles 8240 14 days (2) 40ml amber
TCL Semi-Volatiles 8270 7 days ext; 40 days analysis vials
) TCL Pesticides/PCBs 8080 7 days ext, 40 days analysis
1 composite per ) TAL Metals €010,7000 6 mos; Hg 28 days (3) IL amber glass
l'O“-(.)ﬁ‘ or i Minimum 1, Composite of W/ teflon-lined lids
composite sample and as grabs
i ¥ ) t NEESA
Incidental ]| Contractor-Generated PPE., per 10 drums requircd by (cxc-:ep N/A 7 days Cool to 4°C (1) 500ml HDPE
Wastes Wastes Debris | (or as required by the Dis volatiles-- Level E
the Disposal Facility grabs for (Also collect
Facility) + 5% volatiles) ther full set for
dup the Disposal
Facility)
8240
TCL Volatiles (2) 40mt amber
Incidental . NEESA 14 days o .
Wastes Trip Blank Water 1 per cooler 2 N/A N/A 7 days Level E Cool to 4°C vials
Notes:

1) Collect daily--analyze samples from cvery other day only. Hold others unless evidence of contamination exists.
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PROJECTQUALITY CONTROL OBJECTIVES

TABLE A-2

)

SAP
Revision 00
4/96

Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits
MS/MSD Recoveries MS/MSD Deviation LCS Recoveries Field Dup Deviation
l Method No' I Analyte / Component Water l Soil® Water J Soit? Water l Soil? Water Soil? Water ] Soil? Water I Soil® Water | Soii?
ORGANOCHILORINE PESTICIDES ug/L ugkg’ ug/L ugkg® % % % % % % % % % %
8080 Aldrin NS 35 0.04 17 60-160 20-170 <30 <50 47-116 47-116 <50 <75 95 90
8080 Alpha BHC NS NS 0.03 10 60-160 20-170 <30 <50 81-125 81-125 <50 <75 95 920
8080 Beta BHC NS NS 0.06 20 60-160 20-170 <30 <50 51-123 51-123 <50 <75 95 90
8080 Delta BIC NS NS 0.09 25 60-160 20-170 <30 <50 76-126 76-126 <50 <75 95 90
8080 Gamma BHC (Lindane) NS NS 0.04 17 60-160 20-170 <30 <50 73-120 73-120 <50 <75 95 90
8080 Alpha-Chlordane NS 459 0.14 100 60-160 20-170 <30 <50 45-119 45-119 <50 <75 95 90
8080 Gamma-Chlordane NS 459 0.14 100 60-160 20-170 <30 <50 45-119 45-119 <50 <75 95 90
8080 4,4-DDD NS 2484 0.04 100 60-160 20-170 <30 <50 48-136 48-136 <50 <75 95 90
8080 4,4-DDE NS NS 0.12 100 60-160 20-170 <30 <50 45-139 45-139 <50 <75 95 90
8080 4,4-DDT NS 1753 0.02 100 60-160 20-170 <30 <50 34-143 34-143 <50 <75 95 90
8080 Dieldrin NS 37 0.14 20 60-160 20-170 <30 <50 42-132 42-132 <50 <75 95 90
8080 Endosulfan I NS NS 0.04 17 60-160 20-170 <30 <50 49-143 49-143 <50 <75 95 90
8080 Endosulfan 11 NS NS 0.66 200 60-160 20-170 <30 <50 78-159 78-159 <50 <75 95 90
8080 Endosulfan Sulfate NS NS 0.06 20 60-160 20-170 <30 <50 46-141 46-141 <50 <75 95 90
8080 Endrin NS NS 0.23 100 60-160 20-170 <30 <50 43-134 43-134 <50 <75 95 90
8080 Endrin Aldehyde NS NS 0.03 10 60-160 20-170 <30 <50 75-150 75-150 <50 <75 95 90
8080 Heptachlor NS NS 0.83 200 60-160 20-170 <30 <50 45-128 45-128 <50 <75 95 90
8080 Heptachlor Epoxide NS NS 1.76 500 60-160 20-170 <30 <50 53-134 53-134 <50 <75 95 90
8080 Methoxychlor NS NS 2.4 1000 60-160 20-170 <30 <50 73-142 73-142 <50 <75 95 920
8080 Toxaphene NS NS 1 2000 60-160 20-170 <30 <50 41-126 41-126 <50 <75 95 90
PCB ug/L ugkg ug/L ug/kg % % % % % % <50 <75 % %
8080 Arochlor-1016 NS NS 1 1 40-140 40-150 <30 <50 50-114 50-114 <50 <75 95 90
8080 Arochlor-1221 NS NS 1 1 40-140 40-150 <30 <50 15-178 15-178 <50 <75 95 90
8080 Arochlor-1232 NS NS 1 1 40-140 40-150 <30 <50 10-215 10-215 <50 <75 95 90
8080 Arochlor-1242 NS NS I 1 40-140 40-150 <30 <50 39-150 39-150 <50 <75 95 90
8080 Arochlor-1248 NS NS 1 1 40-140 40-150 <30 <50 38-158 38-158 <50 <75 95 90
8080 Arochlor-1254 NS NS 1 1 40-140 40-150 <30 <50 29-131 29-131 <50 <75 95 90
8080 Arochlor-1260 NS NS 1 1 40-140 40-150 <30 <50 8-127 8-127 <50 <75 95 90
Notes:
) SW-846 Methods unless otherwise noted
2) Includes Sediments, Waste, Solids
3) May not be achievable due to matrix interferences
NS = Not Specified
NA = Not Applicable Pagelof 6
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Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits
MS/MSD Recoveries MS/MSD Deviation LCS Recoveries Field Dup Deviation
[ Method No! Analyte / Component Water | Soif’ Water | Soil’ Water | Soil® Water | Soil® Water | Soif? Water | Soil’ | Water | Soil
VOLATILES BY GC/MS ug/L ugkg ug/L ug’kg % % % % % % % % % %

8240 Acetone NS NS 100 100 60-140 20-150 <30 <50 43-165 43-165 <50 <75 95 90
8240 Benzene NS NS 5 5 60-140 20-150 <30 <50 51-139 51-139 <50 <75 95 90
8240 Bromoform NS NS 5 5 60-140 20-150 <30 <50 67-129 67-129 <50 <75 95 90
8240 Bromomethane NS NS 5 5 60-140 20-150 <30 <50 49-117 49-117 <50 <75 95 920
8240 2-Butanone NS NS 10 10 60-140 20-150 <30 <50 50-163 50-163 <50 <75 95 90
8240 Carbon Disulfide NS NS 100 100 60-140 20-150 <30 <50 76-119 76-119 <50 <75 95 90
8240 Carbon Tetrachloride NS NS 5 5 60-140 20-150 <30 <50 67-125 67-125 <50 <75 95 90
8240 Chlorobenzene NS NS 5 5 60-140 20-150 <30 <50 69-140 69-140 <50 <75 95 90
8240 Chlorodibromomethane NS NS 5 5 60-140 20-150 <30 <50 64-120 64-120 <50 <75 95 90
8240 Chloroethane NS NS 5 5 60-140 20-150 <30 <50 62-116 62-116 <50 <75 95 90
8240 2-Chloroethy! Vinyl Ether NS NS 10 10 60-140 20-150 <30 <50 10-305 10-305 <50 <75 95 90
8240 Chloroform NS NS 10 10 60-140 20-150 <30 <50 65-129 65-129 <50 <75 95 90
8240 Chloromethane NS NS 5 5 60-140 20-150 <30 <50 38-116 38-116 <50 <75 95 90
8240 1,1-Dichforocthane NS NS 10 10 60-140 20-150 <30 <50 62-141 62-141 <50 <75 95 90
8240 1,2-Dichlorocthane NS NS 5 5 60-140 20-150 <30 <50 68-135 68-135 <50 <75 95 90
8240 1,1-Dichloroethene NS NS 5 5 60-140 20-150 <30 <50 54-128 54-128 <50 <75 95 90
8240 Cis-1,2-Dichlorocthene NS NS 5 5 60-140 20-150 <30 <50 70-131 70-131 <50 <75 95 90
8240 Trans-1,2-Dichlorocthene NS NS 5 5 60-140 20-150 <30 <50 61-138 61-138 <50 <75 95 920
8240 1,2-Dichloropropane NS NS b} 5 60-140 20-150 <30 <50 76-132 76-132 <50 <75 95 90
8240 Cis-1,3-Dichloropropene NS NS b 5 60-140 20-150 <30 <50 70-122 70-122 <50 <75 95 90
8240 Trans-1,3-Dichloropropene NS NS 5 5 60-140 20-150 <30 <50 42-154 42-154 <50 <75 95 90
8240 Ethylbenzene NS NS 5 5 60-140 20-150 <30 <50 59-140 59-140 <50 <75 95 90
8240 2-Hexanone NS NS 50 50 60-140 20-150 <30 <50 47-165 47-165 <50 <75 95 90
8240 Methylene Chloride NS NS 5 5 60-140 20-150 <30 <50 55-126 55-126 <50 <75 95 90
8240 4-Methy!-2-Pentanone NS NS 50 50 60-140 20-150 <30 <50 77-119 77-119 <50 <75 95 90
8240 Styrene NS NS 5 5 60-140 20-150 <30 <50 71-133 71-133 <50 <75 95 90
8240 1,1,2,2-Tetrachloroethane NS NS 5 5 60-140 20-150 <30 <50 55-138 55-138 <50 <75 95 90
8240 Tetrachloroethylene NS NS 5 5 60-140 20-150 <30 <50 67-131 67-131 <50 <75 95 90
8240 Toluene NS NS 5 5 60-140 20-150 <30 <50 31-137 31-137 <50 <75 95 90
8240 1,1,1-Trichloroethane NS NS S 5 60-140 20-150 <30 <50 68-135 68-135 <50 <75 95 90
8240 1,1,2-Trichloroethane NS NS 5 5 60-140 20-150 <30 <50 70-141 70-141 <50 <75 95 90
8240 Trichloroethylene NS NS 5 5 60-140 20-150 <30 <50 67-137 67-137 <50 <75 95 90
8240 1,2,3-Trichloropropane NS NS 5 5 60-140 20-150 <30 <50 76-140 76-140 <50 <75 95 90
8240 Vinyl Acetate NS NS 50 50 60-140 20-150 <30 <50 82-114 82-114 <50 <75 95 90
8240 Vinyl Chloride NS NS 10 10 60-140 20-150 <30 <50 31-121 31-121 <50 <75 95 90

Notes:

1) SW-B46 Methods unless otherwise noted

2) Includes Sediments, Waste, Solids

3} May not be achievable due to matnix interferences

NS = Not Specified

NA = Not Applicable Page 2 of 6
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Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits
MS/MSD Recoveries MS/MSD Deviation LCS Recoveries Ficld Dup Deviation
Method No' Analyte / Component Water Soil? Water Soil? Water Soil? Water Soil® Water Soil? Water Soil? Water Soil®

8240 Xylenes, Total NS NS S 5 60-140 20-150 <30 <50 68-133 68-133 <50 <75 95 90
8240 1,4-Bromofluorobenzene NS NS S S 60-140 20-150 <30 <50 75-125 75-125 <50 <75 95 90
8240 1,2-Dichlorocthane-d4 NS NS 5 5 60-140 20-150 <30 <50 75-125 75-125 <50 <75 95 90
8240 Toluene-d8 NS NS 5 5 60-140 20-150 <30 <50 75-125 75-125 <50 <75 95 90

SEMI-VOLATILES BY GC/MS ug/l. ug/kg ug/L ug/kg % % % % % % % % % %
8270 1,2,4-Trichlorobenzene NS NS 10 660 60-140 20-150 <30 <50 44-142 44-142 <50 <75 95 90
8270 1,2-Dichlorobenzene NS NS 10 660 60-140 20-150 <30 <50 42-105 42-105 <50 <75 95 90
8270 1,3-Dichlorobenzene NS NS 10 660 60-140 20-150 <30 <50 36-109 36-109 <50 <75 95 90
8270 1,4-Dichlorobenzene NS NS 10 660 60-140 20-150 <30 <50 30-107 30-107 <50 <75 95 90
8270 2.4,5-Trichlorophenol NS NS 50 330 60-140 20-150 <30 <50 22-183 22-183 <50 <75 95 90
8270 2,4,6-Trichlorophenol NS NS 10 660 60-140 20-150 <30 <50 39-128 39-128 <50 <75 95 90
8270 2,4-Dichlorophenol NS NS 10 660 60-140 20-150 <30 <50 46-123 46-123 <50 <75 95 90
8270 2,4-Dimethylphenol NS NS 10 660 60-140 20-150 <30 <50 45-139 45-139 <50 <75 95 90
8270 2,4-Dinitrophenol NS NS 50 3300 60-140 20-150 <30 <50 30-151 30-151 <50 <75 95 90
8270 2.4-Dinitrotoluene NS NS 10 660 60-140 20-150 <30 <50 39-139 39-139 <50 <75 95 90
8270 2,6-Dinitrotolucne NS NS 10 660 60-140 20-150 <30 <50 51-125 51-125 <50 <75 95 920
8270 2-Chloronaphthalenc NS NS 10 660 60-140 20-150 <30 <50 60-118 60-118 <50 <75 95 90
8270 2-Chlorophenol NS NS 10 660 60-140 20-150 <30 <50 41-121 41-121 <50 <75 95 90
8270 2-Methylnaphthalcne NS NS 10 660 60-140 20-150 <30 <50 41-123 41-123 <50 <75 95 90
8270 2-Nitroaniline NS NS 50 3300 60-140 20-150 <30 <50 50-123 50-123 <50 <75 95 920
8270 2-Nitrophenol NS NS 10 660 60-140 20-150 <30 <50 44-123 44-123 <50 <75 95 90
8270 3,3"-Dichlorobenzidine NS NS 20 1300 60-140 20-150 <30 <50 29-183 29-183 <50 <75 95 90
8270 3-Nitroaniline NS NS 50 3300 60-140 20-150 <30 <50 51-118 51-118 <50 <75 95 90
8270 4,6-Dinitro-2-mcthyl phenol NS NS 50 3300 60-140 20-150 <30 <50 26-134 26-134 <50 <75 95 90
8270 4-Bromopheny! phenyl ether NS NS 10 660 60-140 20-150 <30 <50 53-127 53-127 <50 <75 95 920
8270 4-Chloroaniline NS NS 20 1300 60-140 20-150 <30 <50 45-136 45-136 <50 <75 95 90
8270 4-Chloro-3-methyl phenol NS NS 20 1300 60-140 20-150 <30 <50 44-117 44-117 <50 <75 95 920
8270 4-Chloropheny! phenyl ether NS NS 10 660 60-140 20-150 <30 <50 51-132 51-132 <50 <75 95 90
8270 4-Nitroaniline NS NS 50 3300 60-140 20-150 <30 <50 40-143 40-143 <50 <75 95 90
8270 4-Nitrophenol NS NS 50 1600 60-140 20-150 <30 <50 11-131 11-131 <50 <75 95 90
8270 Acenaphthalene NS NS 10 660 60-140 20-150 <30 <50 47-115 47-115 <50 <75 95 90
8270 Acenaphthene NS NS 10 660 60-140 20-150 <30 <50 49-124 49-124 <50 <75 95 90
8270 Anthracene NS NS 10 660 60-140 20-150 <30 <50 45-165 45-165 <50 <75 95 90
8270 Benzo (a) anthracene NS NS 10 660 60-140 20-150 <30 <50 51-133 51-133 <50 <75 95 90
8270 Benzo (a) pyrene NS NS 10 660 60-140 20-150 <30 <50 41-113 41-113 <50 <75 95 90
8270 Benzo (b) fluoranthene NS NS 10 660 60-140 20-150 <30 <50 37-119 37-119 <50 <75 95 920

Noles:

1) SW-B46 Methods unless otherwise noted

2) includes Sediments, Waste, Solids

3) May not be achievable due to matrix interferences

NS = Not Specified

NA = Not Applicable Page3of 6
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Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits
MS/MSD Recoveries MS/MSD Deviation LCS Recoveries Field Dup Deviation
Method No' Analyte / Component Water Soil? Water Soil? Water Soil? Water Soil? Water Soil? Water Soil? Water Soit?

8270 Benzo (g,h,1) perylene NS NS 10 660 60-140 20-150 <30 <50 34-149 34-149 <50 <75 95 90
8270 Benzo (k) fluoranthene NS NS 10 660 60-140 20-150 <30 <50 37-123 37-123 <50 <75 95 90
8270 Benzoic acid NS NS 50 1600 60-140 20-150 <30 <50 1-162 1-162 <50 <75 95 90
8270 Benzy! alcohol NS NS 20 1300 60-140 20-150 <30 <50 35-121 35-121 <50 <75 95 90
8270 Bis (2-chloroethoxy) methane NS NS 10 660 60-140 20-150 <30 <50 49-104 49-104 <50 <75 95 90
8270 Bis (2-chlorocthyl) ether NS NS 10 660 60-140 20-150 <30 <50 44-106 44-106 <50 <75 95 90
8270 Bis (2-chloroisopropyl) ether NS NS 10 660 60-140 20-150 <30 <50 36-166 36-166 <50 <75 95 90
8270 Bis (2-ethylhexyl) phthalate NS NS 10 660 60-140 20-150 <30 <50 33-129 33-129 <50 <75 95 90
8270 Butyl benzy! phthalate NS NS 10 660 60-140 20-150 <30 <50 26-123 26-123 <50 <75 95 90
8270 Carbazole NS NS 10 660 60-140 20-150 <30 <50 34-132 34-132 <50 <75 95 90
8270 Chrysene NS NS 10 660 60-140 20-150 <30 <50 55-133 55-133 <50 <75 95 90
8270 Di-n-butyl phthalate NS NS 10 660 60-140 20-150 <30 <50 34-126 34-126 <50 <75 95 90
8270 Di-n-octyl phthalate NS NS 10 660 60-140 20-150 <30 <50 38-127 38-127 <50 <75 95 920
8270 Dibenzo (a,h) anthracene NS NS 10 660 60-140 20-150 <30 <50 50-118 50-118 <50 <75 95 90
8270 Dibenzofuran NS NS 10 660 60-140 20-150 <30 <50 52-124 52-124 <50 <75 95 90
8270 Diethyl phthalate NS NS 10 660 60-140 20-150 <30 <50 37-114 37-114 <50 <75 95 90
8270 Dimethy! phthalate NS NS 10 660 60-140 20-150 <30 <50 6-186 6-186 <50 <75 95 90
8270 Fluoranthene NS NS 10 660 60-140 20-150 <30 <50 47-111 47-111 <50 <75 95 90
8270 Fluorene NS NS 10 660 60-140 20-150 <30 <50 48-139 48-139 <50 <75 95 90
8270 Hexachlorobenzene NS NS 10 660 60-140 20-150 <30 <50 46-133 46-133 <50 <75 95 90
8270 Hexachlorobutadiene NS NS 10 660 60-140 20-150 <30 <50 24-116 24-116 <50 <75 95 90
8270 Hexachlorocyclopentadiene NS NS 10 660 60-140 20-150 <30 <30 41-115 41-115 <50 <75 95 90
8270 Hexachloroethane NS NS 10 660 60-140 20-150 <30 <50 7-153 7-153 <50 <75 95 90
8270 Indeno (1,2,3-c,d) pyrene NS NS 10 660 60-140 20-150 <30 <50 27-160 27-160 <50 <75 95 90
8270 Isophorone NS NS 10 660 60-140 20-150 <30 <50 26-177 26-177 <50 <75 95 90
8270 3-Methylphenol NS NS 10 660 60-140 20-150 <30 <50 41-144 41-144 <50 <75 95 90
8270 N-Nitrosodi-n-propylamine NS NS 10 660 60-140 20-150 <30 <50 37-117 37-117 <50 <75 95 90
8270 N-Nitrosodiphenylamine NS NS 10 660 60-140 20-150 <30 <50 27-116 27-116 <50 <75 95 90
8270 Naphthalene NS NS 10 660 60-140 20-150 <30 <50 50-120 50-120 <50 <75 95 90
8270 Nitrobenzene NS NS 10 660 60-140 20-150 <30 <50 46-133 46-133 <50 <75 95 90
8270 2-Methylphenol NS NS 10 660 60-140 20-150 <30 <50 25-125 25-125 <50 <75 95 90
8270 p-Chloroaniline NS NS 10 660 60-140 20-150 <30 <50 56-107 56-107 <50 <75 95 90
8270 4-Methylphenol NS NS 10 660 60-140 20-150 <30 <50 33-108 33-108 <50 <75 95 90
8270 Pentachlorophenol NS NS 50 3300 60-140 20-150 <30 <50 28-136 28-136 <50 <75 95 90
8270 Phenanthrene NS NS 10 660 60-140 20-150 <30 <50 54-120 54-120 <50 <75 95 90
8270 Phenol NS NS 10 660 60-140 20-150 <30 <50 17-118 17-118 <50 <75 95 90
8270 Pyrene NS NS 10 660 60-140 20-150 <30 <50 47-136 47-136 <50 <75 95 90
8270 Nitrobenzene-dS NS NS 10 660 60-140 20-150 <30 <50 32-115 32-115 <50 <75 95 90

ﬁo‘::\)-Sdé Methods unless otherwise noted

2) Includes Sediments, Waste, Solids

3) May not be achievable due to matnix interferences

NS = Not Specified

NA = Not Apphcable Pagedof 6
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Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completencss Limits
MS/MSD Recoveries MS/MSD Deviation LCS Recoveries Field Dup Deviation
Method No’ Analyte / Component Water Soil’ Water Soil® Water Soil’ Water Soil Water Soil? Water Soil* Water Soil?
8270 2-Fluorobiphenyl NS NS 10 660 60-140 20-150 <30 <50 43-116 43-116 <50 <75 95 90
8270 Terphenyl-d14 NS NS 10 660 60-140 20-150 <30 <50 42-126 42-126 <50 <75 95 90
8270 Phenol-dS NS NS 10 660 60-140 20-150 <30 <50 13-108 13-108 <50 <75 95 90
8270 2-Fluorophenol NS NS 10 660 60-140 20-150 <30 <50 25-95 25-95 <50 <75 95 90
8270 2,4,6-Tribromophenol NS NS 10 660 60-140 20-150 <30 <50 22-134 22-134 <50 <75 95 90
METALS BY ICP mg/L mg/kg mg/L mg/kg % % <30 <50 % % % o % %
6010 Aluminum NS NS 0.5 50 50-150 30-170 <30 <50 84-115 84-115 <50 <75 95 90
6010 Antimony NS NS 0.4 40 50-150 30-170 <30 <50 81-112 81-112 <50 <75 95 90
6010 Arsenic NS NS 0.6 60 50-150 30-170 <30 <50 79-115 79-115 <50 <75 95 90
6010 Barium NS NS 0.02 2 50-150 30-170 <30 <50 85-112 85-112 <50 <75 95 90
6010 Beryllium NS NS 0.003 0.3 50-150 30-170 <30 <50 83-114 83-114 <50 <75 95 90
6010 Cadmium NS NS 0.04 4 50-150 30-170 <30 <50 78-118 78-118 <50 <75 95 920
6010 Calcium NS NS 0.1 10 50-150 30-170 <30 <50 84-114 84-114 <50 <75 95 90
6010 Chromium NS NS 0.07 7 50-150 30-170 <30 <50 82-115 82-115 <50 <75 95 920
6010 Cobalt NS NS 0.07 7 50-150 30-170 <30 <50 82-113 82-113 <50 <75 95 90
6010 Copper NS NS 0.06 6 50-150 30-170 <30 <50 83-114 83-114 <50 <75 95 90
6010 Iron NS NS 0.07 7 50-150 30-170 <30 <50 84-115 84-115 <50 <75 95 90
6010 Lead NS NS 0.5 50 50-150 30-170 <30 <50 79-116 79-116 <50 <75 95 90
6010 Magnesium NS NS 03 30 50-150 30-170 <30 <50 84-112 84-112 <50 <75 95 90
6010 Manganese NS NS 0.02 2 50-150 30-170 <30 <50 84-114 84-114 <50 <75 95 90
6010 Molybdenum NS NS 0.08 8 50-150 30-170 <30 <50 83-113 83-113 <50 <75 95 90
6010 Nickel NS NS 0.15 15 50-150 30-170 <30 <50 82-112 82-112 <50 <75 95 90
6010 Potassium NS NS 5 500 50-150 30-170 <30 <50 82-114 82-114 <50 <75 95 920
6010 Selenium NS NS 0.8 80 50-150 30-170 <30 <50 68-121 68-121 <50 <75 95 90
6010 Silver NS§ NS 0.07 7 50-150 30-170 <30 <50 75-123 75-123 <50 <75 95 90
6010 Sodium NS NS 0.3 30 50-150 30-170 <30 <50 84-115 84-115 <50 <75 95 90
6010 Thallium NS NS 0.4 40 50-150 30-170 <30 <50 80-112 80-112 <50 <75 95 90
6010 Vanadium NS NS 0.08 8 50-150 30-170 <30 <50 82-112 82-112 <50 <75 95 920
6010 Zinc NS NS 0.02 2 50-150 30-170 <30 <50 82-113 82-113 <50 <75 95 90
METALS BY GFAA mg/L mg/kg mg/L mg/kg % % % % % % % % % %
7041 Antimony NS NS 0.005 0.5 50-150 30-170 <30 <50 75-122 75-122 <50 <75 95 90
7060 Arsenic NS NS 0.005 0.5 50-150 30-170 <30 <50 74-120 74-120 <50 <75 95 90
7081 Barium NS NS 0.002 0.2 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 90
7091 Beryllium NS NS 0.0002 0.02 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 90
7131 Cadmium NS NS 0.0001 0.001 50-150 30-170 <30 <50 80-122 80-122 <50 <75 95 90
Notes:
1) SW.846 Methods unless otherwise noted
2) Includes Seduments, Waste, Sulids
3) May not be achicvable duc to matnx iterferences
NS = Not Specified
Na = Not Applicable Page Sof 6
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4/96

Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits
MS/MSD Recoveries MS/MSD Deviation LCS Recoverics Field Dup Deviation
Method No' Analyte / Component Water Soil? Water Soil? Water Soil? Water Soil® Water Soif? Water Soil® Water Soil*

7191 Chromium NS NS 0.001 0.1 50-150 30-170 <30 <50 80-121 80-121 <50 <75 95 90
7201 Cobalt NS NS 0.001 0.1 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 20
7211 Copper NS NS 0.001 0.1 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 90
7381 Iron NS NS 0.001 0.1 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 90
7421 Lead NS NS 0.001 0.1 50-150 30-170 <30 <50 74-124 74-124 <50 <75 95 920
7461 Manganese NS NS 0.0002 0.02 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 90
7481 Molybdenum NS NS 0.001 0.1 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 90
7740 Selenium NS NS 0.002 02 50-150 30-170 <30 <50 73-122 73-122 <50 <75 95 90
7761 Silver NS NS 0.0002 0.02 50-150 30-170 <30 <50 70-130 70-130 <50 <75 95 90
7841 Thallium NS NS 0.001 0.1 50-150 30-170 <30 <50 78-123 78-123 <50 <75 95 90
7911 Vanadium NS NS 0.004 0.4 50-150 30-170 <30 <50 78-123 78-123 <50 <75 95 90
7951 Zinc NS NS 0.00005 0.005 50-150 30-170 <30 <50 70-130 70-130 <50 <15 95 90

MERCURY BY COLD VAPOR mg/L mgkg mg/L mg/kg % % % % % % % % % %
7470 Mercury NS NA 0.001 NA 50-150 NA <30 NA 77-120 NA <50 NA 95 NA
7471 Mercury NA N/S NA 0.1 NA 30-170 NA <50 NA 77-120 NA <75 NA 90

ON-SITE GC SCREENING
PESTICIDES ug/L ug/kg® ug/L ugke?® % % % % % % % % % %

8080 Aldrin NS 35 N/A 30 N/A 10-180 N/A <50 N/A 30-150 N/A <80 N/A 90
8080 Alpha-Chlordane NS 459 N/A 250 N/A 10-180 N/A <50 N/A 30-150 N/A <80 N/A 90
8080 Gamma-Chlordane NS 459 N/A 250 N/A 10-180 N/A <50 N/A 30-150 N/A <80 N/A 90
8080 4,4-DDD NS 2484 N/A 500 N/A 10-180 N/A <50 N/A 30-150 N/A <80 N/A 920
8080 4,4-DDE NS NS N/A 500 N/A 10-180 N/A <50 N/A 30-150 N/A <80 N/A 90
8080 4,4-DDT NS 1753 N/A 500 N/A 10-180 N/A <50 N/A 30-150 N/A <80 N/A 90
8080 Dieldrin NS 37 N/A 30 N/A 10-180 N/A <50 N/A 30-150 N/A <80 N/A 90

Notes:

1) SW-846 Methods unless otherwise noted

2) Includes Sediments, Waste, Solids

3) May not be achievable due to matnx interferences

NS = Not Specified

NA = Not Applicable Page6of 6




Appendix B

Sample Label
Custody Seal
Chain-of-Custody Record
OHM Shipping Label
Shipping Instructions for Sending Samples to the Laboratory
Shipping Instructions for Treatability Study Samples
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Client

Sample ID

Location

Analysis

Preservative

Collection Date/Time

LCOHGCted By =

CUSTODY SEAL

Person Collecting Sample

(signatura}

[ Date Collected i , Time Collected

Sample No.

Custody Seal

Sample Label

-‘=‘:'- =——. OHM Remediation

E Services Corp.




PLEASE PRESS HARD. ALL 4 PARTS MUST BE READABLE.

Form 0019
ﬁ OHM CHAIN-OF-CUSTODY RECORD P Tochnt B
No.62119
O.H. MATERIALS CORP. . P.O. BOX 551 . FINDLAY, OH 45839-0551 . 419-423-3528
PAOIECT NAME PAQJIECT LOCATION
ANALYSIS DESIRED
(WNDICATE /
AOJ NO. FROMCT CONTACT PROJECT TELEPHONE HO. MPARATE
§ CONTAINENS)
CLIENT S ARPATSENTATIVE PROJECT MANAQEABUPERYISOR gg
2 s HE gaurce ocscaerion 8
g NUMBER OAYE | Tide FOINT OF BALIME) N
1
2
3
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H
[]
[ ]
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REMARKS
1ITEM TRANSPENS TRANSFEAS
! ! NUMSEA AZLINQUISHED BY ACCEPTIED BY DATE TIME
1
2
3
SAPL A D GIONATURT
4

CHAIN OF CUSTODY RECORD

OHM Remediation
Services Corp.
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From:
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To:

Phone:
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= Remediation Shipping Instructions
N£&  Services Corp Sending Samples to the Lab

4

)

6)

N

y NOTE:  These procedures are ONLY for shipping upkpown envir " wal samples
h such as sludge, soil, or water samples for laboratory analysis a Atification;
Malesials which are known to be explosive, compressed gases, flamxiavle, oxidizers,
poisons, radioactive, or comosive cannot be shipped by this method. Call the

Regional T&D Coordinator for help in that case. Drum or tank materials must be
shipped as per the Regional T&D Coordinator's instructions.

Cooler lid is taped closed and OHM custom )
additional tape should be used sample shipping label Dﬁg&%‘i}‘;ﬁg{,ﬁ?gﬁ,m
around the outside to act as ]
s(r in ] MWMM‘ of his Declarslion masmt be
ping OHM Corporation 01z1relzo i 7.:”"3:. -
D e —— | Sermiimmamro
£/ l F L] l wviber signed by & mabt:‘:vw oo uum
om Fed Ex o Doatnaton Svioty
Aibill - _—
NATURE AND OUANTITY OF Q00De

Other Regulated Substances, ID# 8027

—
&

Custody Seals should be taped across
the gap between the lid and the body of
the cooler. A minimum of two seals,
one on each side of the cooler (as
shown), should be used. Tape the coc
on the inside of the lid.

Samples must be shipped in "Strong outer packaging™. Ped-Ex stated that arigid
plastic cooler like we are cunrently using would be acceptable.

Use one of OHM's cutom sample shipping labels. The To/From address portion of the
label should be filled out completely including phone numbers. Thislabel should be
placed on last and cannot be covered by tape, the Ped-Ex airbill oranything clse.
Thislabel should go on the TOP of the cooler.

Inner packages cannot exceed 1 gallon each, and the entire shipment (cooler &
samples) cannot exceed 66 1b,

Coolersmust be packed with absorbent material (vermiculite orkiity litter) which
will absosb any spills or leaks,not react with the sample contents, and which will
minimize the chance that inner containers will break. The coolers should also be
fastened shut securely using tape or strapping. See the SAP for special instructions.

Inner containers should have theirlids securly closcd and packed in a ziplock baggie
to prevent leaks

The materials must be shipped using & Federal Express Hazardous Materials Airbill.
Use the example above or call the Hazardous Materials group at Fedenl Express at
(800) GO-FEDEX for more instructions on filling out thisfom.

The COC must be filled out completely, placed in a gatlon zip-lock baggie, and taped
to the insde lid of the cooler. A copy of the COC should be placed behind the airbill
in the pouch on the outside of the cooler.

Dungivens Geede Weatifiostion
Propar Shipping Name oo .‘-:‘ . Er- m Pttt | avetaeten
Other Regulated Chass| 1D NA Plastic Box 906
Substances 9 (s0a7] ¥ % Containing
~1F ngif " e xlkg
3-{ i : ALY tin nalners
T ¥ N u ner co ‘a ner

(Ol il O
:
P

O OOl

Don't forget to sign and
include the

number.
Check with the Reglonal [P
T&D Coordinator for this VA
number S SN,
Lids are taped to prevent
leaks or loosening. Enlire jar

is sealed in a zip-lock baggie

S A A L O A S S A LS A S S SN SN0 Y

Fill in the Additional
Handling space with:

Fillin the blank “Samples from OHM
ith th b Job #t see

with the number attached chain of

of contalners custody. In case of

___x 1 kg for quart jars emergency refer to
___ X500 g for 8 oz jars ICAO Enmcrgency
__ x 40 g for VOA vials Besponse Guidance

for Aircraft Incid

Goods drill #9A"

PR PRRA LR AR B RIS PN S PR AR TR H S PR

READ THE DIRECTIONS ON THE AIRBILL SO YOU
UNDERSTAND WHAT YOU ARE FILLING OUT. Fill out
the Fed-Ex airbill completely. Don't forget to sign the bottom
and include the Emergency Response phone number. Changing
even one thing from the example above may mean that Fed-Ex
will refuse to accept the shipment. This procedure has been
checked-out with Fed-Ex several times. 1f a driver refuses to
pick it up make sure you have filled out the airbill right and
followed ALL the instructions before you complain.
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