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- <= 1.0 lNTRODUCTION 

This Remedial Action Work Plan (RAWI’) 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: 

l Site-Specific Health and Safety Plan (SHSP) 
l Environmental Protection Plan (EPP) (included herein as Section 3.0) 

l Construction Quality Control Plan (CQCP) 
l 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: 

l Section 2.0 Remedial Action Objectives 
l Section 3.0 Environmental Protection Plan 
l Section 4.0 Mobilization and Preparatory Work 
l Section 5.0 Field Activities 
l Section 6.0 Transportation and Disposal 
l Section 7.0 Demobilization and Final Report 
l 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 (DON) 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., (19951, 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 l- 
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 tho$e 
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 6001, 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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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’ Wcpm;ticides and herbicide;+ ~~~ y, ““9 

1.3 SUMMARY OF PREVIOUS INVESTIGATIONS 

In June 1991, Halliburton, MJS 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. 
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Table 1 

Summary of Pesticides Detected During the Halliburton, NUS Investigation 1991 

Surface Soil (O-6 inches) 
Near Subsurface Soil 

(O-2 feet) 
Subsurface Soil (3-27 feet) 

I 

Contaminant 

Aldrin 

alpha-Chlordane 

4,4’-DDD 

4,4’DDE 

4,4’-DDT 

Dieldrin 

lotes: 

Detections 
/No. of 

Samples 

o/3 

o/3 

l/3 

o/3 

O/3 

O/3 

ND - Not detected 
Reference: Halliburton, MS, 1991 

tinge of 
Positive 

Detections 

ND l/7 6.8-220 o/7 ND 

ND 1 l/7 ( 60 1 O/7 1 N-D 

ND 3/7 20-700 O/7 ND 

ND 5/7 16-210 o/7 ND 

ND 4/7 15-290 o/7 ND 

ND 4/7 16-440 O/7 ND 

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 RI. 



Table 2 

Summary of Pesticides Detected During the RI 

Site Contmnination 

contaminant 
Minimum Mtuimum I MlZZ. 

Defecfion 

WW 04&3~ 
I 

concentration DiStlibutiOn 

Locntion Fvuencv , 

Surface Soil 

Aldrin 5.4 

Heptachlor Epoxide 2.7J 

Dieldrin l.lJ 

4,4’-DDE 0.6J 

4,4’-DDD 1.5J 

4,4’-DDT 1.3J 

Endrin Ketone 7.7J 

Endrin Aldehyde 5.2J 

alpha-Chlordane 0.82J 

gamma-Chlordane 1,2J 

subsulface Soil 

Aldrin 2.6 

Dieldrin 0.73J 

4,4’-DDE 1.4J 

4,4’-DDD l.lJ 

4,4’-DDT 4.7 

Groundwater 

49 SO-DPA-SBlO-00 7155 

9.9 80-DPA-SBO5-90 2/55 

5,600 80-DPA-SE10-00 38/55 

1,500J SO-DPA-SBlO-00 45/55 

260,ooo SO-DPA-SB03-00 41/55 

40,cQO 80-Mwo4-00 44/55 

7.7J SO-LA-SBO7-00 l/55 

5.2J SO-DPA-SB05-00 l/55 

670J 80-DPA-SBlO-00 29/55 

@OJ BO-DPA-SBlO-00 22/55 

2.6 SO-LA-SBO4-06 l/45 

1.4J BO-OA-SB02-07 4/45 

35 80-OA-SBO2-07 7/45 

51OJ BO-MW-04-06 12/45 

240 SO-MW-04-06 9/45 

Lawn area and open area, northwest 

area 

Open area, northwest area 

Widespread, northeast area 

Widespread, northwest area 

Widespread, northeast area 

Widespread, northeast area 

Lawn area 

Northwest area 

Scattered, northwest area 

Scattered, northwest area 

Lawn area 

Drum area, open area, soil mounds 

Open area, soil mounds, northwest 

Lawn area, drum area, open area, soil 
mounds, northwest 

Lawn area, open area, northwest 

4,4’-DDD 

@g/L) 

2.2J 

@g/L) 

2.2J 80-MWO4-01 l/9 Northwest area 

4,4’-DDT 

I I I I I 

0.58J 0.58J 80-MWO4-01 l/9 Northwest area 

Notes: 
J = estimated value 

pg/Kg = microgram per kilogram (ppb) 

pg/L = microgram per liter (ppb) 
Reference: Baker, 1995 
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2.0 REMEDIAL ACTION OBJECTIVES 

In accordance with Section 121(d)(l) 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. ll- 

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: 
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Table 4 
Remediation Goals for OU No. 11 - Subsurface Soils 

Contaminant of Concern Remediation Goal 

Aldrin 0.5 

Unit 

l4dk 

Dieldrin 1.0 I l-&kg 
4,4’-DDD 700 l-m% 

4,4’-DDT 1,000 J-&kg 

alpha-Chlordane 2,000 

I gamma-Chlordane 2,000 
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3.0 EMTIRONMENTAL 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: 

l Land resources management 
l Water resources management 
l Air and noise pollution control 
l Noncompliance/corrective action 
l 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 PINDS 

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. 
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3.3 PROTECTION OF TREES AND SHRUBS 

Prudent ste 
necessary 
Forestry &” 

s will be taken to protect trees and shrubs outside of the excavation zone as 
Those trees and shrubs within the excavation zone will be removed by the 

ivision 
2 

xcept for tree roots located in the excavation zone. All trees and shrubs 
removed as a res It 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: 

l Utilization of existing or temporary construction roads only 

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

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

l 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. 

Any trees or other landscape features damaged by equipment 
J 

ill be restored if practical 
by trimming of damaged limbs and application of tree dress’ g. Damaged trees which 
cannot be restored will be felled, limbed and left onail 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. 
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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 l-inch 
staples or tie wires. Silt fences will be inspected after every rain and daily during extended 
ram 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: 

Soil Excavation, Handling, Site Grading and Transporfation 
l Apply water to work and traffic areas as necessary to minimize dust emissions 

l Cover stockpiles with sheeting to minimize wind and/or stormwater erosion 
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l Move and load soil for transport within the site that limits freefall of material and is 
least likely to generate dust emissions 

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

Movement of Equipment 
l Water traffic areas as required to m inimize dust emissions 

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

l Limit vehicle speed to minimize dust emissions 
c@ 

? 

3.6.3 Burning 
J/ye/ 

No burning will be performed on-site. L 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. 
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4.0 MOBILLZATIONAND PREPARATORY WORK 

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

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

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

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

. Obtain the necessary security clearances for operations personnel 

l Obtain photographs of the sites for preconstruction documentation of existing site 
conditions 

OHM wilI 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 wiII 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. 
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Project mobilization and site setup will consist of the following main activities: 

l 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. 

l 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. 

l 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. 

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

l 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 RANT provides details on environmental controls. 

l 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. 

l 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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l 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. 

l 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 WE 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. 

l 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 ACTNTTIES 

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: 

l AOC 1-12 l AOC 25-18 
l AOC 13-16 l AOC 29-32 
l AOC 17-20 l AOC 33-38 
l AOC 21-24 l 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 pm-excavation field screening. 

5.1 RELOCATION OF TRAILER 

The existing trailer located in AOC l-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 backfilhng and seeding activities in AOC l-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 grid. 
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 l-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 pie-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 l/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 RAOs. 
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 W-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 materials 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. 

FiU 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-lo-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 INTRODUCIION 

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 pm-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 pi-e-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 
l Ability to handle the wastes identified 
l Cost effectiveness of the available transportation and disposal options 
l Past experience 
l 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 

l Aptus Environmental 
Coffeeville, KS 

l Browning-Ferris Industries 
Charlotte, North Carolina 

l Chemical Waste Management 
Port Authur, Texas 

l LWD 
Calvert City, Kentucky 

l Evotech Management Services, Inc. 
BelIeville, Michigan 

l Rollins Environmental Services 
Baton Rouge, Louisiana 

Transportation 

l A.R. Paquette & Company (SB) 
Glenwood, Florida 

l EPA Transportation Services (SDB, WBE) 
Rose City, TX 

l Chemical Development Corp. (SB, WBE) 
Tierra Verde, Florida 

l Hilco Transport Inc. (SB, WBE) 
Wilmington, North Carolina 

l Robbie D. Wood 
Dolomite, Alabama 

l Terra First 
Jacksonville, FL 

All bids will be obtained based on a written solicitation and all bid responses wilI 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 wiIl 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 
ail 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 (40 drums or 20-30 cubic yards). OHM will conduct 
weekly inspections of the waste storage areas. AlI 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 DEMOBILIZA~ON 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. 
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8.0 SCHEDULE 

The project schedule depicts the major tasks and durations to perform the remediation of 
Site 80. 
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This Health and Safety Plan (HASP) has been developed for United States Navy, 
LANTDlV, 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 l- 
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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Figure 2 
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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: , . a, DA 7, o3 

0 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Mobilization and Site Preparation which will include 
k (jJJ(&y-- c - 

nstruction and installation 
of an office facility personnel and equipment decontamination facilities; utilities 

? installation; acces 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. 
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 
Backfill - Backfill excavated areas 

Clear and Grub - Cut trees and remove vegetation 
Place Fencing 

Abandon Wells 
Construct Temporary Roads 

Erosion and Sedimentation Control 
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2.0 KEY PERSONNEL AND MANAGEMEW 

- 
!  

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 SS wiIl 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. The SS is also 
responsible for coordinating remedial actions for alI 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 f&-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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.4-T ; 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) 7348072 (office) 

Site Supervisor Randy E. Smith 
(910) 451-2390 

Site Safety Officer Steven K. Grant 
(910) 451-2390 

Program Manager for John P. Franz, P.E. 
LANTDIV (609) 588-6477 (office) 

SR Health and Safety 
Director/Project CIH 

J. Angelo Liberatore, CIH 
(404) 453-7671 (office) 
l-800-999-6710 PIN 997-6102 (pager) 

Vice President, Health 
and Safety 

Fred Halvorsen, Ph.D., PE, CIH 
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 

ChemiCUl Exposure Routes PELITLV Symptoms of Overexposure 

Chlordane Inhalation; ingestion; 0.5 mg/rn3 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 

DDD 

Inhalation, ingestion, 
derrnal contact 

Inhalation, ingestion, 
dermal contact 

1.0 mg/mJ Tremor, dizziness, confusion; headache, 
fatigue; convulsions; liver and kidney damage 

None established Tremor, dizziness, confusion; headache, 
fatigue; vomiting, abdominal pain, seizures, 
coma, convulsions; liver and kidney damage 

Aldrin Inhalation, ingestion, 
dermal contact 

PEL 0.25 mg/m3 Tremor, dizziness, confusion; headache, 
fatigue; vomiting, abdominal pain, seizures, 
coma, convulsions; liver and kidney damage 

Dieldrin Inhalation, ingestion, 
dermal contact 

0.25 mg/ms Tremor, dizziness, confusion; headache, 
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: 

l Aldrin-49 
l Dieldrin - 5,600 
l 1,l dichloro 2,2 bis(p chlorophenol) ethane, 4,4’-DDD - 260,000 
l Dichlorodiphenyl trichloroethane, 4,4’-DDT - 40,000 
. alpha-Chlordane - 670 
l 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/m 3. 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. ChIordane has an OSHA PEL of 0.5 mg/m3. 
ChIordane is a suspected human carcinogen which is poisonous by ingestion, and by 
inhalation. It is readiljr 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 

l Dizziness or stupor 
l Nausea, headaches, or cramps 
l Irritation of the eyes, nose, or throat 
l Euphoria 
l Chest pains and coughing 
l Rashes or burns 
l Vomiting 

3.2 PHYSICAL HAZARDS 

To minimize physical hazards, OHM has developed standard safety protocols which will 
be followed at ail 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 obsewe 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 wilI 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: 

l Heat rash 
l Heat cramps 
. Heat exhaustion 
l 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. 

l 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. 

l 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 

l 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 

l 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. 

I AMBIENT 

I 

LEVEL C PPE/ 

TEMPERATURE LEVEL D PPE MODIFIED LEVEL D I 

90’ F or above After 45 minutes of work 

87.5 F-90 F After 60 minutes of work 

82.5-87.5 F After 90 minutes of work 

After 15 minutes of work 

After 30 minutes of work 

After 60 minutes of work 

77.5-82.5 F 

72.5-77.5 F 

After 120 minutes of work 

After 150 minutes of work 

After 90 minutes of work 

After 120 minutes of work 
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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 l/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 l/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 99.6oF, the 
work period will be reduced by l/3. If after this work period, the oral temperature still 
exceeds 99.6 “F, the work period will again be shortened by l/3. If the employee’s OT 
exceeds 100.6F, 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 
2O’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 

l 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. 

l 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 aII OHM personnel and OHM subcontractors. OHM’s 
Corporate Hazard Communication Program is included in Appendix B for reference. 
Hazard communication will include the following: 

l 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. AI1 incoming and outgoing labels shall be 
checked for identity, hazard warning, and name and address of responsible party. 

l Material Safety Data Sheets (MSDSs) 
There wiI1 be an MSDS located on site for each hazardous chemical known to be 
used on site. All MSDSs wilI 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 daiIy 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: 

l Chemicals and their hazards in the work area 
l How to prevent exposure to these hazardous chemicals 
l What the company has done to prevent workers’ exposure to these chemicals 
l Procedures to follow if they are exposed to these chemicals. 
l How to read and interpret labels and MSDSs for hazardous substances found on 

OHM sites 
l Emergency spill procedures 
l 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. 

rask No. 1: Mobilization and site preparation 

‘otential Hazards Hazard Control Measures 

struck by, Against l Use reflective warning vests when exposed to vehicular traffic 
-Ieavy Equipment, l Isolate equipment swing areas 
qying Debris, l Make eye contact with operators before approaching equipment 
?rotruding Objects l Restrict entry to the work area to authorized personnel 

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

l Understand and review posted hand signals 

LIandling heavy objects l Observe proper lifting techniques 
l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to move large awkward 

loads 
l Do not exceed equipment/crane load specifications when hoisting loads 
l Do not suspend loads over ground personnel 

Electrical shock l De-energize or shut off utility lines at their source before work begins 
l Use double insulated or properly grounded electric power-operated tools 
l Provide an equipment-grounding conductor program or employ ground-fault 

circuit interrupters 
l Use qualified electricians to hook up electrical circuits 
l Inspect all extension cords daily for structural integrity, ground continuity, and 

damaged insulation 
l Cover or elevate electric wire or flexible cord passing through work areas to 

protect t&m damage 
l Keep all plugs, cords, and receptacles out of water 
l Use approved water-proof, weather-proof type if exposure is likely 
l Inspect all electrical power circuits prior to commencing work 
l Follow Lockout/Tagout procedures in accordance with OHM Health and 

Safety Procedures Manual 

Slips, trips, falls l Clear walkways of equipment, construction debris and other materials 
l Mark, identify or barricade other obstructions 

l Use body harness and lifeline when working 6 feet or more above the ground 
l 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 

?otential Hazards 

Sharp Objects 

Handling Heavy 
3bjects 

Hazard Control Measures 

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

l Maintain all hand and power tools in a safe condition 
l Keep guards in place during use 

l Observe proper lifting techniques 
l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 
l Use mechanicai lifting equipment (hand carts, trucks) to move large awkward 

loads 

Electrical Shock l De-energize or shut off utility lines at their source before work begins 
l Use double insulated or properly grounded electric power-operated tools 
l Provide an equipment-grounding conductor program or employ ground-fault 

circuit interrupters 
l Use qualified electricians to hook up electrical circuits 
l Inspect all extension cords daily for structural integrity, ground continuity, and 

damaged insulation 
l Cover or elevate electric wire or flexible cord passing through work areas to 

protect from damage 
l Keep all plugs, cords, and receptacles out of water 
l Use approved water-proof, weather-proof type if exposure is likely 
l Inspect all electrical power circuits prior to commencing work 
l Follow Lockout/Tagout procedures in accordance with OHM Health and 

Safety Procedures Manual 

Slips, Trips, Falls l Clear walkways of equipment, construction debris and other materials 
l Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 6 feet or more above the ground 
l Use approved ladders in accordance with OHM Health and Safety Procedures’ 

Manual 

Inhalation and Contact l Provide workers proper skin, eye and respiratory protection based on exposure 
with Hazardous hazards present 
Substances l Review hazardous properties of potential site contaminants with workers 

before operations begin 
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1 Task No. 3: Multi-media sampling operations I 

Potential Hazards Hazard Control Measures 

Struck by, Against 
Heavy Equipment, 
Flying Debris, 
Protruding Objects 

l Use reflective warning vests when exposed to vehicular traffic 
. Isolate equipment swing areas 
l Make eye contact with operators before approaching equipment 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and 

goggles, and steel-toe safety boots at all times 
l Understand and review posted hand signals 

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

Inhalation and Contact 
with Hazardous 
Substances 

Contact Dermatitis 

l 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 

l Wear splash protection when sampling liquids, sludges 

l Wear 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 

5truck by, Against 
Heavy Equipment, 
Flying Debris, 
Protruding Objects 

Slips, Trips, Falls 

Fire/Explosion 

Excavation/Cave-in 

Insect/Snake Bites 

Underground 
/Overhead Utilities 

Hazard Control Measures 

l Use reflective warning vests when exposed to vehicular traffic 
l Isolate equipment swing areas 
l Make eye contract with operators before approaching equipment 
l Barricade or enclose the work area 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and 

goggles, and steel-toe safety boots at all times 
l Do not suspend loads over ground personnel 

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

l Eliminate sources of ignition from the work area 
l Prohibit smoking in fuel dispensing area 
l Provide ABC (or equivalent) fire extinguishers in all work areas, flammable 

storage areas, generator and compressor facilities 
l Store flammable liquids in well ventilated areas 
l Post “NO SMOKING” signs in fuel dispensing areas and storage 
l Store combustible materials away from flammables 

l Barricade or enclose the work areas 
l Slope/shore excavations 5 feet deep or greater l-1/2:1 (horizontal to vertical) 

where personnel must enter excavations 
l Excavation must be supervised by OHM competent person 
l Restrict entry to authorized personnel only during work activities 
l Wear hard hats, safety glasses with side shields, and steel-toe safety boots 

l Review injury potential and types of snakes with workers 
l Avoid insect nests areas, likely habitats of snakes outside work areas 
l Use the Buddy System where such injury potential exists 

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

l Identify all underground utilities around the excavation site before work 
commencg 

l Cease work immediately if unknown utility markers are uncovered 
l Maintain trash a minimum IS-foot buffer between the trackhoe stick and 

overhead electrical lines or de-energize overhead lines 

Inhalation and Contact l Provide workers proper skin, eye and respiratory protection based on the 
with Hazardous exposure hazards present 
Substances l Review hazardous properties of site contaminants with workers before 

operations begin 
l Wear splash protection when sampling liquids, sludges 
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Task No. 5: Erosion and sedimentation control 

?otential Hazards 

struck by, Against 
Heavy Equipment, 
Tlying Debris, 
?rotruding Objects 

Slips, Trips, Falls 

Fire/Explosion 

Excavation/Cave-in 

Insect/Snake Bites 

Underground 
/Overhead Utilities 

Hazard Control Measures 

l Use reflective warning vests when exposed to vehicular traffic 
l Isolate equipment swing areas 
l Make eye contract with operators before approaching equipment 

l Barricade or enclose the work area 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and 

goggles, and steel-toe safety boots at all times 
l Do not suspend loads over ground personnel 

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

l Eliminate sources of ignition from the work area 
l Prohibit smoking in fuel dispensing area 
l Provide ABC (or equivalent) fire extinguishers in all work areas, flammable 

storage areas, generator and compressor facilities 
l Store flammable liquids in well ventilated areas 
l Post “NO SMOKING” signs in fuel dispensing areas and storage 
l Store combustible materials away from flammables 

l Barricade or enclose the work areas 
l Slope/shore excavations 5 feet deep or greater l-1/2:1 (horizontal to vertical) 

where personnel must enter excavations 
l Excavation must be supervised by OHM competent person 
l Restrict entry to authorized personnel only during work activities 
l Wear hard hats, safety glasses with side shields, and steel-toe safety boots 

l Review injury potential and types of snakes with workers 
l Avoid insect nests areas, likely habitats of snakes outside work areas 
l Use the Buddy System where such injury potential exists 
l Use insect repellant, wear PPE to protect against sting/bit injuries 

l Identify all underground utilities around the excavation site before work 
comment 

l Cease work immediately if unknown utility markers are uncovered 
l Maintain trash a minimum 15-foot buffer between the trackhoe stick and 

overhead electrical lines or de-energize overhead lines 

Inhalation and Contact l Provide workers proper skin, eye and respiratory protection based on the 
with Hazardous exposure hazards present 
Substances l Review hazardous properties of site contaminants with workers before 

operations begin 
l Wear splash protection when sampling liquids, sludges 
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Task No. 6: Construct temporary roads 

Potential Hazards 

Struck by, Against 
Heavy Equipment, 
Flying Debris, 
Protruding Objects 

Slips, Trips, Falls 

Fire/Explosion 

Insect/Snake Bites 

Underground 
/Overhead Utilities 

Hazard Control Measures 

l Use reflective warning vests when exposed to vehicular traffic 
l Isolate equipment swing areas 
l Make eye contract with operators before approaching equipment 
l Barricade or enclose the work ares 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and 

goggles, and steel-toe safety boots at all times 
l Do not suspend loads over ground personnel 

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

l Eliminate sources of ignition from the work area 
l Prohibit smoking in fuel dispensing area 
l Provide ABC (or equivalent) fire extinguishers in all work areas, flammable 

storage areas, generator and compressor facilities 
l Store flammable liquids in well ventilated areas 
l Post “NO SMOKING” signs in fuel dispensing areas and storage 
l Store combustible materials away from flammables 

l Review injury potential and types of snakes with workers 
. Avoid insect nests areas, likely habitats of snakes outside work areas 
l Use the Buddy System where such injury potential exists 
l Use insect repellant, wear PPE to protect against sting/bit injuries 

l Identify all underground utilities around the excavation site before work 
OJmmen~ 

l Cease work immediately if unknown utility markers are uncovered 
l Maintain trash a minimum 15-foot buffer between the trackhoe stick and 

overhead electrical lines or de-energize overhead lines 

Inhalation and Contact l Provide workers proper skin, eye and respiratory protection based on the 
with Hazardous exposure hazards present 
Substances l Review hazardous properties of site contaminants with workers before 

operations begin 
l Wear splash protection when sampling liquids, sludges 
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rask No. 7: Backfill 

Potential Hazards 

Struck by, Against 
Heavy Equipment, 
Flying Debris, 
Protruding Objects 

Slips, Trips, Falls 

Fire/Explosion 

Excavation/Cave-in 

Insect/Snake Bites 

Underground 
/Overhead Utilities 

Hazard Control Measures 

l Use reflective warning vests when exposed to vehicular traffic 
l Isolate equipment swing areas 
l Make eye contract with operators before approaching equipment 
l Barricade or enclose the work area 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and 

goggles, and steel-toe safety boots at all times 
l Do not suspend loads over ground personnel 

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

l Eliminate sources of ignition from the work area 
l Prohibit smoking in fuel dispensing area 
l Provide ABC (or equivalent) fire extinguishers in all work areas, flammable 

storage areas, generator and compressor facilities 
l Store flammable liquids in well ventilated areas 
l Post “NO SMOKING” signs in fuel dispensing areas and storage 
l Store combustible materials away from flammables 

l Barricade or enclose the work areas 
l Slope/shore excavations 5 feet deep or greater l-1/2:1 (horizontal to vertical) 

where personnel must enter excavations 
l Excavation must be supervised by OHM competent person 
l Restrict entry to authorized personnel only during work activities 

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

l Review injury potential and types of snakes with workers 
l Avoid insect nests areas, likely habitats of snakes outside work areas 
l Use the Buddy System where such injury potential exists 
l Use insect repellant, wear PPE to protect against sting/bit injuries 

l Identify all underground utilities around the excavation site before work 
comment 

l Cease work immediately if unknown utility markers are uncovered 
l Maintain trash a minimum 15-foot buffer between the trackhoe stick and 

overhead electrical lines or de-energize overhead lines 

Inhalation and Contact l Provide workers proper skin, eye and respiratory protection based on the 
with Hazardous exposure hazards present 
Substances l Review hazardous properties of site contaminants with workers before 

operations begin 
l Wear splash protection when sampling liquids, sludges 
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Task No. 8: Place fencing 

Potential Hazards Hazard Control Measures 

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

l Maintain all hand and power tools in a safe condition 
l Keep guards in place during use 

Handling Heavy 
Objects 

l Observe proper liig techniques 
l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to move large awkward 

I loads 

Slips, Trips, Falls l Clear walkways of equipment, construction debris and other materials 
l Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 6 feet or more above the ground 
l Use approved ladders in accordance with OHM Health and Safety Procedures 

Manual 
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rask No. 9: Clear and grub 

Potential Hazards Hazard Control Measures 

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

l Wear chainsaw chaps and face shield 
l Follow chainsaw manufacturer operating and safety procedures 

High noise levels l Use hearing protection when using high pressure washer 

Handling Heavy l Observe proper lifting techniques 
Objects l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 

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

l Do not exceed equipment load specifications 
l Do not suspend loads over ground personnel 

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

Inhalation and Contact l Provide workers proper skin, eye and respiratory protection based on the 
with Hazardous exposure hazards present 
Substances l Review hazardous properties of site contaminants with workers before 

operations begin 

Burns l 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 

Fire/explosion 

l Plan where the tree will fall 
l Have two escape routes 

l Keep fuels in safety can 
l Do not refuel hot equipment 
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rask No. 10: Abandon well 

‘otential Hazards 

struck by, Against 
leavy Equipment, 
;lying Debris, 
+otruding Objects 

slips, Trips, Falls 

Fire/Explosion 

insect/Snake Bites 

Underground 
/Overhead Utilities 

Hazard Control Measures 

l Use reflective warning vests when exposed to vehicular traffic 
l Isolate equipment swing areas 
l Make eye contract with operators before approaching equipment 
l Barricade or enclose the work area 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and 

goggles, and steel-toe safety boots at all times 
l Do not suspend loads over ground personnel 

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

l Eliminate sources of ignition from the work area 
l Prohibit smoking in fuel dispensing area 
l Provide ABC (or equivalent) fire extinguishers in all work areas, flammable 

storage areas, generator and compressor facilities 
l Store flammable liquids in well ventilated areas 
l Post “NO SMOKING” signs in fuel dispensing areas and storage 
l Store combustible materials away from flammables 

l Review injury potential and types of snakes with workers 
l Avoid insect nests areas, likely habitats of snakes outside work areas 
l Use the Buddy System where such injury potential exists 
l Use insect repellant, wear PPE to protect against sting/bit injuries 

l Identify all underground utilities around the excavation site before work 
axIunencg 

l Cease work immediately if unknown utility markers are uncovered 
l Maintain trash a minimum 15-foot buffer between the trackhoe stick and 

overhead electrical lines or de-energize overhead lines 

Inhalation and Contact l Provide workers proper skin, eye and respiratory protection based on the 
with Hazardous exposure hazards present 
Substances l Review hazardous properties of site contaminants with workers before 

operations begin 
l Wear splash protection when sampling liquids, sludges 
l Follow MSDS for cement/grout 
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Task No. 11: Revegetation 

Potential Hazards Hazard Control Measures 

Struck by, Against l Use reflective warning vests when exposed to vehicular traffic 
Heavy Equipment, l Isolate equipment swing areas 
Plying Debris, l Make eye contact with operators before approaching equipment 
Protruding Objects l Restrict entry to the work area to authorized Personnel 

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

l Understand and review posted hand signals 

Handling heavy objects l Observe proper lifting techniques 
l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 
l Use mechanical liig equipment (hand carts, trucks) to move large awkward 

loads 
l Do not exceed equipment/crane load specifications when hoisting loads 
l Do not suspend loads over ground personnel 

Slips, trips, falls l Clear walkways of equipment, construction debris and other materials 
l Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 6 feet or more above the ground 
l Use approved ladders in accordance with OHM Health and Safety Procedures 

Manual 
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rask No. 12: Equipment decontamination 

‘otential Hazards 

Sharp Objects 

Hazard Control Measures 

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

*gh noise levels l Use hearing protection when using high pressure washer 

Gndling Heavy l Observe proper lifting techniques 
Ibjects l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 

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

l Do not exceed equipment load specifications 
l Do not suspend loads over ground personnel 

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

[nhalation and Contact l Provide workers proper skin, eye and respiratory protection based on the 
with Hazardous exposure hazards present 
Substances l Review hazardous properties of site contaminants with workers before 

operations begin 
l Wear splash shield and Saran coveralls when soaking, handling wet materials, 

pressure washing 
l Collect and contain spent wash water for proper disposal 

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

‘otential Hazards 

#truck by, Against 
leavy Equipment, 
Qing Debris, 
‘rotruding Objects 

Hazard Control Measures 

l Use reflective warning vests when exposed to vehicular traffic 
l Isolate equipment swing areas 
l Make eye contact with operators before approaching equipment 
l Restrict entry to the work area to authorized personnel 
l Wear hard hats, safety glasses with side shields, or splash/face shields and 

goggles, and steel-toe safety boots at all times 

Iandliig heavy objects l Observe proper lifting techniques 
l Obey sensible lifting limits (60 pounds maximum per person manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to move large awkward 

loads 
l Do not exceed equipment/crane load specifications when hoisting loads 
* Do not suspend loads over ground personnel 

llectrical shock 0 De-energize or shut off utility lines at their source before work begins 
l Use double insulated or properly grounded electric power-operated tools 
l Provide an equipment-grounding conductor program or employ ground-fault 

circuit interrupters 
l Use qualified electricians to hook up electrical circuits 
l Inspect all extension cords daily for structural integrity, ground continuity, and 

damaged insulation 
l Cover or elevate electric wire or flexible cord passing through work areas to 

protect from damage 
l Keep all plugs, cords, and receptacles out of water 
l Us? approved water-proof, weather-proof type if exposure is likely 
l Inspect all electrical power circuits prior to commencing work 
l Follow Lockout/Tagout procedures in accordance with OHM Health and 

Safety Procedures Manual 

Sips, trips, falls l Clear walkways of equipment, construction debris and other materials 
l Mark, identify or barricade other obstructions 
l Use body harness and lifeline when working 6 feet or more above the ground 
l Use approved ladders in accordance with OHM Health and Safety Procedures 

Manual 
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4.0 WORKAND SUPPORTAREAS 

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: 

l An Exclusion or “hot” Zone (EZ) 
l A Contamination Reduction Zone (CRZ) 

l 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 
wilI 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. 

D.O. 0100 4-1 OHM/18319 



4.4 SITE CONTROL LOG 
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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. 

l 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. 

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

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

l 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. 

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

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

l 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. 

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

l 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 

Site Preparation and 
Mobilization 

Protection Level 

Level D 

Comments/Modifications 

Multi-Media Sampling Level C/Modified 
Level D with tyvek 

Wear Level C protection when sampling in known to be 
contaminated areas on-site; Down rade to Modified 
Level D for back H- 
anal lr 

und area samp mg or for on-site 

h oar 
ical proce ures performed under a ventilation 

Access Clearance, Utility Modified Level D/C 
Verification, Site Survey with tyvek 

Level C when working on contaminated surface areas 

~o~d~u~vation/Direct 

Erosion and 
Sedimentation Control 

Level C/Modified 
Level D with tyvek 

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

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

gEt;truct Temporary Level D in clean soil 
Level D/Modified D 
in contaminated soil 

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

Backfill 

Clear and grub 

Revegetation 

Abandon Well 

Level D 

Level D cutting trees 
Level D/Modified D 
in work area 
disturbing soil 

Level D 

Level D/Modified D 
in work area 
f$;;rtg soil 

Equipment 
Decontamination 

Demobilization 

Level C with sarans 

Level D 

Pressure washing requires face shield and hearing 
protection 

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: 

l Safety glasses with side shields 
l Hard hat 
l Steel-toed work boots 
l Work clothing as prescribed by weather 

5.2.2 Modified Level D 
Modified Level D consists of the following: 

l Safety glasses with side shields 

l Hard hat 

l Steel-toed work boots 

l Nitrile, neoprene, latex or PVC overboots 

. Outer nitrile, neoprene, or PVC gloves over latex sample gloves 

l Face shield (when projectiles or splashes pose a hazard) 

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

5.2.3 Level C 

Level C consists of the following: 

l Full-face, air-purifying respirator with appropriate cartridges 

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

l Hard hat 

l Steel-toed work boots 

l Nitrile, neoprene, latex or PVC overboots 
- 

r 
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l Nitrile, neoprene, or PVC gloves over latex sample gloves 

l 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. 

l Organic vapors <l,OOO ppm 
l Chlorine gas cl0 ppm 
l Hydrogen chloride 40 ppm 
l Sulfur dioxide ~50 ppm 
l Dusts, fumes and mists with a TWA co.05 mg/m3 
l Asbestos-containing dusts and mists 
l 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 isoamyl 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(f)(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). 
A.ll respirator users are OSHA trained in proper respirator use and maintenance. The SS 
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 DECONTAM~ATION PROCEDURES 
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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. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 

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 

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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.e- 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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F- 7.0 AIR MONlTORlNG 

- 

Air monitoring wilI 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 wi.U be used at this site. 
Additional air monitoring may be conducted at the discretion of the $60. 

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

LEL/O;? (work area) 
To be performed during soil 
excavation and direct loadout 
operations 

Evacuate area, ventilate to less 
than 10% LEL before continuing 

PlD (Breathing Zone) 
To be performed during soil 
excavation and direct loadout 
operations 

Stop operations and allow 
vapors to dissipate to less than 

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

>05 mg/m3 for 5 min. 
>1 .O mg/m3 for 5 min Institute dust control measures 

7.1 LOWER EXPLOSIVE LIMIT/OXYGEN (LEL/OZ) 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/02 measurements wiU be taken. 

7.2 PHOTOIONIZATION DETECTOR (PID) 

A PID wiII 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 SSO 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 wilI 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 wiJl not resume until levels reach background in the 
support zone. 

7.3 REAL-TIME AEROSOL MONITOR (MINIRAM) 

A real-time aerosol monitor (miniram) wilI 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 wilI 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/Oz 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 

a.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 

5 
J 

ill or Release of 
azardous Materials 

l The potential for human injury exists 
. Toxic fumes or vapors are released 
l The fire could spread on site or off site and possibly ignite other flammable 

materials or cause heat-induced ex 
l The use of water and/or chemical ma suppressants could result in F 

losions 

contaminated run-off 
l An imminent danger of explosion exists 

l The spill could result in the release of flammable liquids or vapors, thus 
causing a fire or gas explosion hazard 

l 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 

S 
Tp 

ill or Release of High 
emperature Liquid or 

Vapor 

Natural Disaster 

l The spill can be contained on site, but the potential exists for ground-water 
contamination 

l The spill cannot be contained on site, resulting in off-site soil contamination 
and/o: ff ound water or surface water pollutron ,- 

l The spll quanhty IS greater than the reportable quantity limit for the material 

l A rain storm exceeds the flash flood level 
l The facility is in a projected tornado path or a tornado has damaged facility 
l gperv. 

vere wmd gusts are forecasted or have occurred and have caused damage to 
the facility 

Medical Emergency l Overexposure to hazardous materials 
l Trauma injuries (broken bones, severe lacerations/bleeding, bums) 
l Eye/skin contact with hazardous materials 
l Loss of consciousness 
l Heat stress (Heat stroke) 
l Cold stress (Hypothermia) 
l Heart attack 
l Respiratory failure 
l Allergic reaction 

The following measures will be taken to assure the availability of adequate equipment and 
manpower resources: 
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l Sufficient equipment and materials will be kept on site and dedicated for 
emergencies only. The inventory will be replenished after each use. 

l 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. 

l 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. 

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

l 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 

Physical Hazards 

l Materials at the site 
l Materials brought to the site 

l Fire/explosion 
l Slip/trip/fall 
l Electrocution 
l Cordined space 
l JDLH atmospheres 
l Excessive noise 

Mechanical Hazards 

Environmental Hazards 

l Heavyequipment 
l Stored energy system 
l Pinch points 
l Electrical uipment 
l Vehicle tra fit 7 

l Electrical Storms 
l High winds 

l Heavy Rain/Snow 
l Temperature Extremes (Heat/Cold Stress) 
l Poisonous Plants/Animals 

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 
Task-specific training prior to commencement of activity 
Lockout/tagout 
Personal Protective Equipment (PPE) selection/use 
Written and approved permits for hot work, confined space 
Trenching/shoring procedure 
Air monitoring 
Following all OHM standard operating procedures 
Practice drills for fire, medical emergency, and hazardous substances spills 
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Table 8.1 

Emergency Telephone Numbers 

Local Avencies All services 
Police Dept. 
FFibzgmxemen t 

911 on-base (910) 451-3855 (off-base) 
911 on-base 
911 on-base (910) 455-9119 (off-base) 

Hos ital 
Ons P ow County Hospital 

On-Base Facilities 
USMC Hospital 

Federal AEencies 
EPA R ‘on Branch Response Center 
Nationa Res 

$I? 
nse Center 

Agency for oxic Substances and Disease Registry 

Naw ROICC / NTR 
National Response Center 

Project Manager 
James Dunn 
Director, Health and Safety, Angelo Liberatore, CIH 

OHM Corporation (24 hour) 

Note: 
Additional Phone Nos’s in Section 2.0 this HASP 

(910) 577-2240 

(910) 451-4840 

(404) 347-3931 
800-424-8802 
(404) 639-0615 (24 HR) 

800-424-8802 

(404) 734-8072 
(404) 453-7671 

800-537-9540 

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: 

l 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. 

l 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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l Notify the NOSC/NOSCDR if outside emergency response help is necessary to 
control the incident. Table 8.1 provides telephone numbers for emergency 
assistance. 

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

l 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. 

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

l Notify LANTDlV ROICC 

l Notify OHM Project Manager 

l 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: 

l Name and telephone number 
l Name and address of facility 
l Time and type of incident 
l Name and quantity of materials involved, if known 
l Extent of injuries 
l 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: 

l Waste is collected and contained. 
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8.4 

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. 

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: 

l Chemical release 
l Fire/explosion 
l Power loss 
l Medical emergency 
l 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: 

. 

. 

l 

. 

. 

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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l In all 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. 

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

l 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. 

l 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: 

l The material spilled or released. 
l Location of the release or spillage of hazardous material. 
l An estimate of quantity released and the rate at which it is being released. 
l The direction in which the spill, vapor or smoke release is heading. 
l Any injuries involved. 
l Fire and/or explosion or possibility of these events. 

l 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 alI 
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: 

l Make sure all unnecessary persons are removed from the hazard area. 

l Put on protective clothing and equipment. 

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

l 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. 

l 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. 

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

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

l 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. 

8.6.3 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: 

l ABC-type fire extinguisher 
l First-aid kit, industrial size 
l Eyewash/safety shower (This equipment will be in conformance with ANSI Z358.1- 

1990.) 
l Emergency oxygen unit 
l Emergency signal horn 
l Self contained breathing apparatus (two) 
l 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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I EQUIPMENT NAME APPLICATION 1 
I Portable H-NU Photoionization Meter I Measures selected inorganic and organic I 

chemical concentrations 

MSA Oxygen and Combustible Gas Meter 

Drager Detector Tubes 

Measures oxygen and combustible gas levels 

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 0!3HA 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. 

l Sand or clay to solidify/absorb liquid spills. 

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

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

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

l Vapor-suppressing foam, if required by the Client, for controlling the release of 
volatile organic compounds. 

-  
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* Appropriate solvents e.g. CITRIKLEEN, for decontamination of structures or 
equipment. 

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

l Plastic shovels for recovering corrosive and flammable materials. 
l Sausage-shaped absorbent booms for diking liquid spills, drams, or sewers. 
l Sorbent sheets (diapers) for absorbing liquid spills. 
l Overpack drums for containerizing leaking drums. 
l 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 Bloodbome 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: 

l Location of the victim at the work site 
l Nature of the emergency 
l Whether the victim is conscious 

- 
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-- l 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: 

l 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. 

l 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 lifesaving 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: 

l Wash external clothing and cut it away. 

If decontamination cannot be performed, observe the following procedures: 

l Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

l Alert emergency and off-site medical personnel to potential contamination, instruct 
them about specific decontamination procedures which must be performed. 
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l 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 SSO 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: 

l Local Fire Department or EMS 
l On-site Emergency Coordinator 
l Workers in the affected areas 
l 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: 

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

l 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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l Fire extinguishers will be placed in all areas where a fire hazard may exist. 

l 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: 

l 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. 

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

l 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. 

l 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: 

l Lightning 
l Heavy Rains/Snow 
. High Winds 

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

l All equipment will be shut down and secured to prevent damage. 

l 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: 

l OHM employees and subcontractors 
l Client Representative 
l Local Civil Defense Organization 

8.7.4 Spill/Release Contingency Measures 
In the event of release or spilI of a hazardous material the following measures wilI 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 wilI be implemented as appropriate. 

First aid will be administered to injured/contaminated personnel. Unsuspecting 
persons/vehicles will be warned of the hazard. All personnel wilI 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. 

UtiIizing 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 SSO 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: 

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

l 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 

l 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: 

l Shovel, rake 
l Clay absorbent 
l Polyethylene liner 
l Personal safety equipment 
l Steel drums 
l 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 TRAlZWVG 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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20.0 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 (fl. 

Table 10.1 
Worker Medical Profile 
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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: 

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

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

l At the discretion of the OHM occupational physician 

All nonscheduled medical examinations will include, as a minimum, all items specified 
above for periodic surveillance examin ation, 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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APPENDIX A 

HEALTH AND SAFETY PUN CERTIFICATION 



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. 

I I I I 
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APPENDIX B - OHM HAZARD COMMUNICATION PROGRAM 

1.0 GENERAL 

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 wilI 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 involved 
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. Advise 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 



1. 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. 

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

2.3 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. 

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

3. 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. 

4. 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. 

5. 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. 

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

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

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

2.4 Employee Responsibilities 

1. Obey established safety rules and regulations 

2. Use alI safety procedures and personnel protective equipment as required by 
company procedures 

3. 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 supples 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. 

4. 

Store hazardous materials in designated locations. 

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 .o ~~IWII’JATIOI’J 

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 J.ABEm 

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. 
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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. 

5.0 FETY DA-&l SHEETS IMSDSsl 

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

At a minimum, OHM Corporation will inform employees on the following: 

l 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: 

l 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. 

0 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. 

0 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. 

l 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 OUS NON-ROUTINE TASK5 

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: 

0 Hazard recognition 

. Chemicals involved and their hazardous properties 

l Physical hazards 

0 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. 

. 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. 

0 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 FYexcavating, 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 ORMING CONTRACTORS 

. Hazardous chemicals to which they may be exposed while performing a task 
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: 



Safety meetings 
Hazard Communication Program 
Proper storage and labeling of hazardous chemicals 
Health and Safety Department shop audits 

l 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. 
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APPENDIX C 

SITE MATERIAL SAFETY DATA SHEETS 

Site Contaminants 
Chlordane 
DDT dichlorodiphykrichloroethane 
Polychlorinated Biphenyls (PCBs) 
Aldrin (no MSDS) 
Dieldrin 
DDD dichloro 2,2 bis(p 
chlorophenol)ethane (No MSDS) 

-- ; 

Hazard Communication Chemicals 
Gasoline (Unleaded) 
Motor oil 
Alconox 
Anti-fog 
Bleach/detergent 
Diesel fuel 
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 Carp. Material Safety Data Sheets Collection 
One Genium Plaza 

Schenectady, NY 12304-4690 Chlordane ;Msm NO. a77 
(518) 377-8854 Date of Preparation: lo/93 
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Section 1 -. Chemkal. Product and Company Identification 42 
Product/Chemical Name: Chlordane 
Chemical Formula: Cl&+33 
CAS No.: 57-74-9 (pure), 12789-03-6 (technical) 
Synonymy: Color E(il; Chlortox; dichlorochlordene; D~~~filor, ?dCI-C00099; OcWdor, octachiorodihydrodicycyclopenradiene; 

l22,~.5,6.7,8.8-octachloro-2,3,3a,4,7.7a-hexahydro-d.7-methanoindene: octachlomd-d,7-merhanohydroindane; octachlom-t,7- 
methanoteuahydmindane; Topichlor 20: Velsicol 1068. 

Derivation: By Diels-Alder addition of hexachlorocyciopentadiene to 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 kernsine. Typical 
concenuations are 2 to 80% chlordane. 

General Use: Chlordane was used as an insecticide until its ban by rhe EPA in 1988. Its primary use was for termites, bur was 
also effccrive OXI ~IISCCLS such as CEILS. CUWO~S, rose beetles, and grubs. X single application would provide termite protection 

for > 26 yr. 
Vendors: Consult the latest Chemical WeekBuyers’ Gtide. 03) 
:>:.: ._: -. : .>.:. .,,,. ..: . . . . . . . . . . . ,:.: ,:.:, 

_, .,., .,.,. . . :. ,::,:., -:. t&Gij’n: sJ?-, c ompositi’on/ Information on Tfigrtidients :::‘.: :‘I .. ::::% .:: .;:; 
Chlordane, 60 to 75% vol (technical grade, alpha and gamma isomers). 
[mpurities: Because chlordane is found in solution, there is a mixture (25 to 40%) of - 26 organochlorine compounds, including 
heptachlor (4 to 10%). nonachlor, Diels-Alder adduct of cyciopentadiene and pentachlorocyclopentadiene, 
hexachlomcyciopentadiene. and octachlomcyclopentene. 

OSHA PEL NIOSH REL 
8-hr TWA: 0.5 mg/m3(skin) IO-tu TWA: 0.5 mg/m3(skin) 

DFG (Germany) MAK 
TWA: 0.5 mg/m3(skin) 

ACGIH TLV IDLH Level Category III: substances with 

TWA: 0.5 mg/m3(skin) Ca 500 mg/m3 
systemic effects 

Onset of Effect: > 2 hr 
Half-life: > shift length (strongly 
cumulative) 

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

:: .. ..: 

Chlordane is an organochlorine insecticide. It is a solid or a colorless to amber, viscous liquid with a pungent. 
chlorine odor. It was banned in 1988 by the EPA because of its toxicity and persistency and bioconcentration 
in the environment Inhalation does not appear to be a significant problem at normal use levels, but high 
concentrations would produce effects. However. skin absorption and ingestion of even small amounts can 
adversely affect the central nervous system, liver, and kidneys. Numerous deaths have been associated with 
exposure to chlordane. The pure compound is noncombustible, but because it was produced as a solution, its 
flammability is dependent on the solvent used. 

Potential Health Effects 
Primary Entry Routes: Skin absorption, ingestion. inhalation. 
Target Organs: Skin, liver, kidneys, blood. cenual nervous system, respintory system. 
Acute Effects 

Inhalation: Acute toxic exposures via inhalation would cause symptoms similar co those via ingestion. 
Eye: Contact can be irritating. 
Skin: Comact may produce irritation. This appears to have been more common prior to 1951 when a grezzuer 

Risk 
Scale 
R 1 

i :* K o 

'Skill 
absorption 
HMIS 
H 2 
F lt 
R 0 

t Varies 
depending 
on rhe 

propotion of hexachlorocyclopentiene was added. Chlordane can be absorbed through the skin in concentra- sdvenr(s) 
rions high enough 10 uuse death. In one case, an accidental application caused death via respiratory failure within presenr. 
40 minutes post exposure. (See ingestion symptoms) Doesn’t 
Ingestion: Chlordane primarily affects the CNS by incresing excirability. Symptoms include confusion, bum whe.1 

agitation, nemor, incoordination, delirium, convulsions ranging from myoclonic jerking to violent seizures, and pllK. 

coma. Liver (enlargement) and kidney damage (no urine output due to degeneration of kidney tubules) is PPEL 

possible. Blood dyscrasias (imbalance in blood components) are common. Death is possible from :espiratory or 
$Sec. Y 

kidney failure. 
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Carcinogenicity: Chlordane is listed by the following agencies in regard to carcinogenicity: EPA-32 (Probable human 
carcinogen. sufficient animal and insufficient human evidence), IARC-2B (Possible human carcinogen. limited human evidence 
in absence of sufficient animal evidence), DFG MAK-B (Justifnbly suspected as having carcinogenic potential), and NOSH-X 

=+ “Yarcinogen defied without funher 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. 

-ddical Conditions Aggravated by Long-Term Exposure: Liver and kidney disorders. 
Chronic Effects: Because chlordane is retained in fat cells. chronic toxicity is a problem. A survey of homeowners who had 

their homes treated for termites with chlordane reported symptoms such as sinusitis, 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. 

: 1 ._ .Sef-tion 4 y First ad iMeasures -. .:::: ... i:-.-.:;i I.: ‘. fl..:. - :.; ‘:;:::.: ::. 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shur Gemuly lift eyelids and flush immediately and continuously 
with flooding amounts of water for at least 15 min. Do nof 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 absorption risk. For reddened or blistered skin, consult a 
physician. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison coriwl center. Unless the 
poison control center advises otherwise, have the comciour and alert person drink 1 to 2 glasses of warer. then induce vomiting 
(most effective if done within 30 min. of ingestion). 

Afterfirst 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 myoc&ial irrirability and 
produce refractory ventricular anhyrhmias. For seizures: Diazepam IV bolus - 5 to 10 mg, repeated every 1.5 min. PRN up to 

30 mg, If seizures cannot be conaolled or recur, administer phenytoin or phenobarbital. 
:z: ::-::::::..i:.: _.. : ‘:.: :... ‘.;‘. 1, .,::. :: ,. :;;,. ,_ ., ,.,. : . . . .._ ..: ,,:.,. . . . . . ::: 
Ci ,..* ::.: ..:: ,. . . .,:.- ,_, : ..,, i:. ;.: :... i ‘. Measures :-;- Y.;,;- i .:’ : :. ..‘y/.;. :$CQ.y -;. . . 

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

Small 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 inm sewers or watenvays. 
Cleanup: Mop any residue with a mild alkali solution (will release the chlotine). 
Regulatory Requirements: Foilow applicable OSHA regulations (29 CFR 1910.120). 

fling Precautions: Use non-sparking tools to open containers. 
Age Requirements: Store in a cool, dry, well-ventilated area away from heat. ignition sources, and incompatibles (Sec. 10). 

Lontainers should be aluminum. aluminum clad, or high-bake phenolic enamel-lined metal. 

@sh Point: 225-F (107.2 l C), in kerosine solvent Flash point may be cl00 ‘F (212 ‘C) depending on Genium 
‘vent Pure chlordane is a noncombustible soiid. r- 
,h Point Method: OC 1 

Autoignition Temperature: 410’F (21O’C) in kerosine solvent 

@ 

2 0 
LEL: 0.7% v/v (kerosine solvent) - 
UEL: 5% v/v (kerosine solvent) 
Flammability Classification: CIass IIIB Combustible liquid (in kerosine solvent). 
Extinguishing Media: Use dry chemical. carbon dioxide, water spray, or alcohol-resistant foam. 
Unusual Fire or Explosion Hazards: Container may explode in heat of fii. Vapors may travel to ignition source and flash 

back. Chlordane solutions pose a vapor explosion hazard indoors, ouuloors. 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 fite is out. Stay away f?om ends of onks. Withdraw immediately if you hear a rising sound from venting safety 
device or notice any tank discoloration due to fm. Do not release runoff from fire control methods to sewers or watemays. 

Fire-Fighting Equipment: Because fue may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressuredemand or positive-pressure mode. Structural firefighters’ 
protective clothing is not effective for fires involving chlordane. 



Engineering Controls: To prevent static sparks, electrically bond and ground all equipment used with and around chlordane. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELs 

(Sec. 2). Local exhaust ventilation is prefetred because it prevents contaminant dispersion into the work area by controlling it at 
its source.(lo3) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin. 
liver. kidneys, blood, CNS and respiratory system. 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and. if necessary, wear a MSKQNIOSH-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 operations (cleaning spills, reactor vessels, or storage ranks), wear an SCBA. Warning! 
Air-purifying rcspirarors da nor protect workers in oxygen-tieficieru armspkrcs. If respirators are used, 0SH.A requires a 
written respiratory protection program that includes at leasr medical certification, training, fit-testing, 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 
mpeated skin contact. Teflon has a breakthrough rime 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 
indusuy is controversial. estabiish your own policy. 

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

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

Comments: Never eas 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. 

.._. ._: .._:.: :.>.,. ,... : .: :.j,.:.:.:.,::,: ,.;,, _ I.. __I . . . . :..:. .:.:.., : :: : . . . . . . . . . . . . . ..‘. . . ., 
,. .L. . . . . . :.. ., . . . _....... _I.. -..:. . . . . Section: 9 -,Physi~fi:‘and‘Chemi’caf Prb 

Physical State: Solid (pure), liquid (technical) 
Appearance and Odor: Colorless to amber, viscous 

liquid with a pungent, chlorine odor. 
Odor Threshold: 5 x IO4 ppm 
Vapor Pressure: O.OCOOl mm Hg at 25 ‘F (77 ‘C) 
Formula Weight: 409.8 
Specifk Gravity (H20=1, at 4 ‘C): 1.56 at 25 ‘C (77 ‘F) 
Water Solubility : 9 ug/L at 77 ‘F (25 l C) 
OctanolLWater Partition Coefficient: log Kow = 2.78 

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

Boiling Point: 347 l F (175 l C) at 2 mm Hg 
Melting Point: 203 to 204.8 ‘F (95 to % l C), pure solid 
Viscosity: 69 P at 77 ‘F (25 ‘C) 
Refraction Index: 1.56 LO 1.57 at 77 l F (25 ‘C) 
Surface Tension: 25 dyne/cm at 68 ‘F (20 ‘C) . 

.... ............. ... . .:.:.: ............ ......... 
............. : ...... . : .... : .. ....... .......... S&ion 10 -. Stability and Reacti$itv ....... .; .: .. . . :::~~~~:.:ili.:.::.-..:~:~ii-::~ .. .,.i-:.-i.:;'::.i., 

Stability: Chlordane is stable at room temperature in closed containers under normal storage and handling conditions. 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Include oxidizers and alkalis. Corrosive to iron and zinc. Attacks some forms of plastics, rubber, 
and coatings. 

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

hydrogen chloride, and carbon oxide gases. _ - 
j:.: :,_ . 
:.: . . . . . 

Toxicity Data:’ 

Acute Inhalation Effects: Teratogenicity: Mouse, oral: 152 mg/kg given for 1 to 19 days of 
Cat. inhalation. LCsc: 100 mg/m3/4 hr caused pregnancycaused developmental abnormalities of the immune and 
somnolence, excitement and convulsions or reticuloendothetial systems. 
effect on seizure threshold. 

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

.&zute Oral Effects: 
Man, oral, TDLo: 3071 ug/kg produced coma, difficulty breathing, 
and nausea or vomiting. 

Mutagenicity: Human, lymphocyte cell: 
10 pal/L caused mutation. 

Human, oral, LDLo: 29 mg/kg caused farty liver degeneration. 
Human, skin, LDLo: 428 m@cg caused tremor, ataxia. and 
convulsions or effect on seizure threshold. 

Rat. oral, LDsc: 200 mg/kg 

l See MOSH. RTECS (PB98OOOOO). for additional tDxicicy dtiua 

10193 Chlordane MSDS No. 877 . . . . . . . . . . .i:; :. .::.:::: i.::...:. .,, . . ::,.. ~; ,..:... . . .: Skctian. 8 - Exposure Cimtr& /. Personal Erotg&on, :.., ;,,. :: .,I. . . ..y-..;:; ~‘::I;.: ’ 



l- Ecotoxicity: Goldfiih, TLm = 0.5 ppm/96 hr: bluegill, LCso = 57 to 74.8 pg/L/96 hr: brown trot& LCjo = 11.1 p&/96 hr; 
mallard duck, LDfo = 858 ppm: pheasant. LDso = 430 ppm. 

MSDS No. 377 Chlordnne 10/93 . . . ... . . ::_ :. . . . . ..,. . . . Skction 12 - E’cological. Information ... : ’ 

concentration: Pinfish (Logo&n rhomboidal), 96 hr BCF = 6227: frogs (Xenopus laevis), 96 hr BCF = 108 
..lvironmental Degradation: Chlordane is not very mobile in soil and is not likely to leach. The degradation rate is estimated at 
-1.05 to 28.33%/yr with a mean half-life of 3.3 yr. It can volatilize 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 estimated half-life of 7.3 to 
7.9 hr horn a river 1 m deep, glowing 1 m&c, with a wind velocity of 3 m/set at 73.4 l F (23 ‘C). In air. chlordane will react in 
the vapor phase with photochemically produced hydroxyl radicals with an estimated half-life of 6.2 hr. . - - 

: : “’ .‘.Y 
: j’:..j.;..-. . . .:’ SiXtibn.: li 0’ DispOS~:Considerations :..:.I..,.: .y:.. ..: :. . . . . . .:.,;. .,: :.I .:, 7:: . . . . . . . :. _ 

Disposal: Chlordane is a good candidate for liquid injection incineration or rotary kiln incineration. Although chlordane is 
decomposed by alkalis, the basic objection to this trezment is time. It could take several days to weeks to 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 container and either ship to 
scrap metal facility for recycling or send to landfilL 

DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Grganochlorine 
pesticides liquid, flammable, 
toxic, n.o.s. flash point less than 
23 ‘c? 

Shipping Symbols: - 
Hazard Class: 3 
ID No.: UN2762 
Packing Group: II 

Ibel: Rammable liquid, Poison 
yxial Provisions (172.102): - 

Packaging Authorizations Quantity Limitations 
a) Exceptions: None a) Passenger, Aircraft, or Railcar: 1 L 
b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L 
c) Bulk Packaging: 173.243 

Vessel Stowage Requirements 
a) Vessel Stowage: B 

‘b) Other: - 

* Depending on the flash points of the solvent involved. if greater than 73 ‘F (23 ‘c). the UN No. will be 2995. 
.. :. :‘..:‘:::::..:.:.j, .:.:: ,. :_ ...:: :.,:-.: .. . . . :.> ,, :..:. ._., :.. ,.::.. I_( :, . . . . .’ ’ .“.’ ’ “..‘.‘.‘3i-:-:.‘~’ . . . :...::.: ., ,:,:. (, .., : .::,:: j :.; i:;,: :.. .y y.. :. ’ ‘:..: ,: S&tibc 15 : _. ~&~l~t~ry-.rnf~ rmatibn, .j? ,&:.;:;.:<:l ;.&: ;;; ;j.-::. ;:‘...;:3j‘:i;z;. ::;~~~.~~:..:;::,.~~~~:~::.I ‘;~~~;Ij 

EPA Regulations: 
Listed as a RCRA Hazardous Waste Number (40 CFR 26 1.33): U036 
RCR4 Hazardous Waste Classification (40 CFR 261.33): Not classified 
Listed as a CERCLA Hazardous Subsrance (40 CFR 302.4) per CWA. Sec. 3 11 (b)(4) 
CERCLA Reportable Quantity (RQ), 1 lb (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 Quantity (TPC$ 1,000 lb 
OSHA Regulations: 
Listed as a Air Contaminant (29 CFR 1910.1000, Table Z-l, Z-l-A) 

‘“.:. : .  :  .  .  .  , .  .  .  
: ; ; : ; ; . ; :gfy: ‘$ .  .  .  .  : : : .  

.  .  .  .  .  .  .  .  +.:: ; : : :  .  ..‘.‘.“. : S&ion: 16 - Other lhformatidn . . . . . . . . ,  , . , . :  . :  :  :  . .  . . . -.,,. :. .;.. ..I 
References: 73, 103, 124, 126. 127, 132.133. 136, 148,153. 168, 183.186 

Prepared By ,................................ M Gannon. BA 
Industrial Hygiene Review . . . . . . . . . DJ Wilson, CIH 
Medical Review . . . . . . . . . . . . . . . . . . . . . . . . . . . J Brent, LMD. 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 to the accuracy or suitability of such 

-‘~rmation for application to the purchaser’s incended purpose or for consequences of its use. 
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,j .:.:.._:. :..: : ..: 
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Product/Chemical Name: . . . . DDT (Dichlorodiphenyltrichioroethane) 
Chemical Formula: . . . . . . . . . . . . . . (CQH&CHCCl3 
CAsNo* s................................. 50-29-3 
Synonyms: Agritan; 23-bis(p-chloropheny1)-1,1,l-aichloroethanc; chlorophenothan; Citox; dichlorodiphenyltrichlorcethane: 

Dicophane: diphenyhrichioroethane: Genitox; Kopsol: NCI-CCO464; Neocid; Pentech: nichlorobis (ci-chlorophenyl) ethane; 
1.1’-(2~2-aichloraty~&ne)bis(4-cfilte), 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 until 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 still widely used in the mpics for conml 
of vaX)FCarrying diseases such as malaria, yellow fever. dengue, fibis, louse-borne typhus, and louse-borne d@ng fever. 

8.:.~;~.~,.i-,::.:.i~. :’ : . . ., ,._. .P. .:. . . .. .‘i :, :.::. $;$;:~i:;yg:;:~~ :I:: :..:::{g:;:: ::I:. ,j.; ,:,:.. :, ;-“‘.::_:l::.::, :.i:‘,..“., .. .. .....ji’:..l:::‘ii’y ,&a~~~~~:~~~~.‘,.,c omposition /’ Itiformation: on&gredients-. . . .:: .:-.-. :: 
DDT: p’pDDT 70% wt + a’p’DDT 30% WC (technical grade) 
Trace Imptides: DDD, DDE 

OSHA PELs NIOSH REL 
S-hr TWA: 1 mg/m3 (skin) 104~ TWA: 0.5 mg/m3 

DFG (Germany) MAK (skin) 
TWA: 1 mg/m3 (total dust) 

ACGM TLVs 
TWA: 1 mg/m3 

Ca*: (Limit of quantitation: 0.1 
mg/m3) 

IDLH Level 
Ca* 

Category III: Substances with systemic 
effects 

Onset of effecr > 2 hr. 
Peak Exposure Limit: 10 mg/mI, 30 

min. average value, l/shift 

l cd = carcinogen 

;.;::,i:.~...~r:...~-. ..i.: ..- .,..,.: ,,.,: ,>: ,+ :1 . . .: .A?... .- . . . . ..i... : . . . . . >. .; -. . . . .,.,. .::.:.> . . . . > ,.,.,., .,., . . . . . . . 
<.-...:.:::.: . .._. ..; :. . . . . 
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Wilson 

DDT is a white ta gray, crystalline soiid. Although it has been banned in the U.S. because of its persistence in Risk 

the environment and potential for bioaccumularion. DDT has not produced toxicicy 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 nemous system effects will occur I 3 
ssible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human s 1’ _ 

K 2 
*Skin 

Potential Health Effects absorption 

Primary Entry Routes: Inhalation, ingestion, skin contact. HMIS 
Target Organs: CentA nemous system, liver, skin, peripheral nervous system. H 2; 
Acute Effects F 2 
Inhalation: Inhalation does nor appey to cause toxicity beyond that of minor mechanical irriration. R 0 

Eye: Exposure to 423 mg/m3/1 hr/day for 6 days caused eye irritation. 
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent 

tchfcnic 
cffecu 

invo1vc.d. Aqueous solutions and the powder or crystals are not easily absorbed. PP@ 
Ingestion: DDT can ause a variety of cenaal nervous system effects if ingested. Large doses generally result in kc 8 , 
vomiting, while smaller doses cause symptoms within 2 co 3 hr post-ingestion. Symptoms in&de tinglmg of the 
lips, tongue. and face: malaise: headache: sore throat fatigue: uemors of the head, neck. and eyelids; apprehension; ara.ia; 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 md abnormally slow. Based on animal studies, it is 
expected that ventricular fibrillation and sudden dath an occur at any time during acute poisoning. Recovery from lute 
poisoning generally occurs within 24 hr except in the most serious cases. 

Carcinogenicity: DDT is considered a suspected human carcinogen by several governmental agencies. IXRC-2B (possibly 
carcinogenic to humans. limited evidence in humans in the absence 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 (minogen defined without further categorization) 

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



MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) 10/93 

I 
Chronic Effects: There are conflicting reports on whether or not DDT produces chronic effects in humans. Although it is well 

established thar chronic exposure in experimental animals produces effects including liver damage. CM degener&on, 
-A i dermatitis. weakness. convulsions. coma. and deab. 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 dara showing that DDT and its metabolites are-retained in rhe body fat for long time periods, thus 
providing a basis for the possibifiry of chronic toxicity. 

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

:..r- 

Section 4 - First. Aid Measures 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do nof allow victim to rub or keep eyes tightly shut Gently lift eyelids and flush immediately and continuously 

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. 
Skin Contact: @iMy remove conraminated 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 clorhing because it may pose a fm hazard. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison connol center. Unless the 

poison conaol center advises otherwise, have the conscious and ufen person drink 1 to 2 glasses of water to dilute. Do nol 
induce vomiting. Gasnic lavage should be performed promptly. 

After fast aid, get appropriate in-plant, paramedic, or community medical supporl. 
Notes to Physicians: Effects may be delayed: keep under observation. 
Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for rhe relief of central neurological 

manifestations; tribromoethanol and paraldehyde are recommended for allaying prolonged convulsions. 

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The avenge quoted J?&h 
Point is 162 ‘F (72.2 ‘C) although the specific vehicle is not identified. 

Flash Point Method: CC 
Autoignition Temperature: None reported 
LEL: None reported 
UEL: None reponed 

Genium 
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Flammabiiity Classification: Class IIIA Combustible Liquid (varies depending on vehicle) 
vtinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large firm, 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 methcds to sewers or waterways. Fight fl from maximum 

distance. Stay away from ends of ranks. 
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 fire fighters’ 
protective clothing is not effective. 

.:.. :_ j :... .;,,::.. ‘:~~,:~~,;~:: Section 6’ -.Acci&ntal: Release, Measures ’ .: ~?:.-~~~:f-;: .;.:- 

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

Small Spills: For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp mop any r&due. For small 
solution spills. take up with each. 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. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

: _. . . . . . .:. ., ,_ . . . . . . ..;. ‘: :..:< : . . Section 7 _. &idling and Storaqy& .: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘{.:z’ 

Handling Precautions: Use non-sparking tools co open containers. Keep dry chemical extinguishers on hand in case of fii. 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat. 

ignition sources, and incompatibIes (Sec. IO). Do not store in aluminum or iron containers. 

. . :. Section 8 - Exposure @ntrols /.Personal: Protectfo~.- ::.::5[.;‘. :I:<:. .J::....:-- :;L : 

Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around DDT. 
Ventiiation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL 

iec. 2). Local exhaust ventilation is preferred bemuse it prevents conraminant dispersion into the work area by controlling it at 
Its source. (103) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liver 
and central nervous system. 

Page?,of4 
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.0/93 DDT (Dichlorodiphenyltrichloroethane) MSDS No. 155 
Respiratory Protection: 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. For any detectable concenaation, 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 Far emergency or 
nonroutine operations (cleaning spills, reacmr vessels, or storage ranks), wear an SCBA. Warning! Air-pwifying respirators do 
1101 proucr workers in oxygendeficienf amosphcres. If respirators are used, OSHA requires a written respiratory protection 
program thar includes at leasr: medical certification, training, fir-testing, periodic environmental monitoring. maintenance. 
inspection, cleaning, and convenient. sanitary storage areas. 
Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons. and gauntlets made of bury1 rubber to 
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, establish your own policy. 
iafety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing 
facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this 
mat&al from your shoes and clean personal protective equipment. 
Comments: Never eat drink, or smoke in work m. Practice good personal hygiene after using this material, especially before 
eating, drinking, smoking, using the toiIet. or applying cosmetics. 
:~~~~~:::.i~l::: :.: .’ . . . . . . .: :.. . . .,., ,_ :, ..:.. :,._....: +::..: .y :: :’ . _l..... _..... . ..i.... / .y..” .:...:.:.:.:...:.: ..:. .y : . ...: ,,.:, . . ._.,.,... .,... . . . . . . . . .,..,: ..;,. : :,::‘:i :;;; :/ : Sectio~~~l~,,ph~~~~f.ian~ Che&‘cal’ p~aperti”““““‘“““““““““” :~~i:~:~~~~~sr..~~~~~;i::.-:’ i:‘. .;:. : 

‘hysicai State: Solid 
4ppearance and Odor: White to gray crystals or powder which is odorless or has a slight aromatic odor. 
1dor Threshold: 5.0725 mg/m3 
irapor Pressure: 5.5 x 10m6 mm Hg at 68 ‘F (20 l C) 
?ormula Weight: 354.48 
ipecific Gravity (&O=l, at 4 l C): 0.98 to 0.99 
Water Solubility : 0.0012 ppm 
Xher SolubiIities (g DDT/lOO mL): acetone 58.95% alcohol 2. benzene 78. benzyl benzoate 42. carbon tetrachloride 45. 
chlorobenzene 74, cyclohexanone 116. dibutyl phthalate 33, o-dichlombenzene 68. dichlorodifluommethane 2, dioxane 100, 
ethyl ether 28. gasoline 10. isopropanol3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75, 
peanut oil 11, pine oil 0 to 16, tetralin 61, tibutyl phosphate 50, and xylene 60. 
3oiling Point: 365 ‘F (185 ‘C) 
Melting Point: 227 ‘F (108.3 ‘C) 

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

Polymerization: Hazardous polymertition does not occur. 
Chemical Incompatibilities: Strong oxidizers, aIkaIine materials. iron and aluminum salts. a_ 

Conditions to Avoid: Exposure to heat. ignition sources. and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of DDT can produce carbon dioxide. 

Toxicity Data:’ 

Eye Ecects: None reported. 

Skin Effects: None reported. 

Acute Oral Effects: 
Human, oml. LDb: 500 mg/kg caused 
convulsions. cardiac arrhythmias, and 
rcspinrory changes. 

RX. oral, LDzo: 87 mgfkg; details not reported 

Carcinogenicity: Rak oral, TI&: 1225 mg/kg given for 7 continuous 
weeks caused liver tumors. 

Mutagenicity: E. co/i: 15 junoI& caused DNA damage. 
Teratogenicity: Rat. oral. TDh: 112 mg/kg given to a 56 day old 
male caused paternal effects (spermatogenesis. testes, epididymis. 
sperm duct). 

’ See NOSH. RTECS (KJ3325ooO). for additional toxicity data. 

Section 12 - Ecological Information 
Ecotoxicity: Glass shrimp (Paluemonestes kadiukensir). LC50 = 2.3 mcg/L/96 hr at 69.8 ‘F (21 ‘C); Japanese quail, 2 month old 
male, (Corurnixjaponica), LD50 = 841 mgkg; bluegill (Lepoti macrocfrir~), LC50 = 28.7 mcgU36 hr. 



MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) 10193 
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 to almost 50 hr from certain waters. It may 

- _biodegrade when high concentrations of required microbes (Esckrichiu, Hydrogenomonar, and Saccharomyces) are present 
3n land, DDT will adsorb strongly and should not appreciably leach to aroundwater. It may evawrate (half-life of 100 davs) . ,-, 
nd is subject to phomoxidationfrom soil. DDT may $nifi&dy biod&rade in flooded s&s or under anaerobic conditions 

provided high populations of the required microbes are present Half-life ranges from 2 to ~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 
deposition are significant mechanisms for removal from air. 

............ .:: ... . .......... ..: ........ ..... .:. : ..... .: :‘&Ctibn’ 131-. DisposaE:Considerat~~ns .......... .-.p.-.-:c.i .-: 

Disposal: DDT is a good candidate for rotary kiln or liquid injection incineration (furnace with afrerbumer and alkali scrubber). 
60 to 80% removal of DDT from contaminated soils has been achieved in 10 min. by super criticalcarbon dioxide extraction; 
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 puncrured and aansponed to a scrap metal facility for recycling, disposal. or burial in 
a designated landfill. 

DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Organochlorine 
pesticides, solid toxic, n-0-s. 

Shipping Symbols: - 
Hazard Class: 6.1 
ID No.: UN2761 
Packing Group: III 
Label: Keep Away From Food 
Special Provisions (172.102): - 

Packaging Authorizations 
a) Exceptions: 173.153 
b) Non-bulk Packaging: 173.213 
c) Bulk Packaging: 173.240 

Quantity Limitations 
a) Passenger, Aircraft, or Railcar: 100 kg 
b) Cargo Aircraft Only: 200 kg 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other: 40 

‘A Regulations: 
LRA Hazardous Waste Number (40 CFR 261.33): UO61 
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. 3 11 (b)(4); ad WA, SW. X7(a) 
CERCLA Reponable Quantity (RQ). 1 lb (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 2-1.2-l-A) 

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 ........................... T Thobum, MD, MPH 

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 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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..'ALOG NO 48972 

SECTION I -GENERAL INFORMATION 
(REORDER PRODUCT BY THIS NO.1 

PRODUCT NAME DIELDRIN 
DATA SHEET NO 1489720 

DIELDRIN 
FORMULA MIXTURE 
CAS NRTECS 
SYNONYM ANALYTICAL STANDARD IN ISOOCTANE 
MANUFACTURER SUPELCO INC. PHONE 814-359 
ADDRESS SUPELCO PARK, BELLEFONTE, PA 16823-0048 

FORMULA WEIGHT 

'-3441 

SECTION II - HAZARDOUS INGREDIENTS OF MIXTURES 
CHEMICAL NAME 

COMMON NAME - PERCENTAGE - CAS # 
(FORMULA) - PEL(UNITS) - TLV(UNITS) 

LDSO VALUE - CONDITIONS 
3,4,5,6,9,9-HEXACHLORO-lA,2,2A,3,6,6A,7;7A-OCT~RO-2,7:3,6 
-DIMETHANO-NAPH(2,3-6]OXIRENE 

DIELDRIN 0.02 60-57-l 
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-l 
C8H18 WA WA 

FOOTNOTES 
CLASSIFIED BY IARC AS A CLASS 3 CARCINOGEN. 
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. IN 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. 

BOILING POINT 99 
SECTION III - PHYSICAL DATA 

C MM MELTING POINT -116 C - 
VAPOR PRESSURE 41 MM C VAPOR DENSITY 3.90 C (AIR=l) 
SPECIFIC GRAVITY .690 G/ML C (WATER=l) PERCENT VOLATILE BY VOLUME 100 
WATER SOLUBILITY 0 EVAPORATION RATE >1 (ETHER=l) 
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 
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DATE 6/24/92 MATERIAL SAFETY DATA SHEET PAGE 2 

CATALOG NO 48972 
~+ODUCT NAME DIELDRIN 

(REORDER PRODUCT BY THIS NO.) 

JATA SHEET NO 1489720 
DIELDRIN 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
* CONTINUED * 

FOAM 
DRY CHEMICAL 

SPECIAL FIRE FIGHTING 

WEAR SELF CONTAINED 

PROCEDURES 

BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

CAN REACT VIGOROUSLY WITH REDUCING MATERIALS. * 

LD50 N/A 
PEL N/A 

EMERGENCY AND FIRST AID 
EYES 

FLUSH EYES WITH WATER 

SKIN 
-FLUSH SKIN WITH LARGE 5 

e.@lALATION 

SECTION V - HEALTH HAZARD DATA 
TLV N/A 

PROCEDURES 

FOR 15 MINUTES. 

VOLUMES OF WATER. 

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. 
f- 
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DATE ' 6/24/92 MATERIAL SAFETY DATA SHEET 

CATALOG NO 48972 
J-PODUCT NAME DIELDRIN 

(REORDER PRODUCT BY THIS NO.) 

,ATA SHEET NO 1489720 
DIELDRIN 

TWX 510-670-3600 

PAGE 

* CONTINUED * 

CONDITIONS TO AVOID 

N/A 

INCOMPATIBILITY 

REDUCING AGENTS 

SECTION VI - REACTIVITY DATA 

HAZARDOUS DECOMPOSITION PRODUCTS 

N/A 

C. 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR. 

CONDITIONS TO AVOID 

N/A 

SECTION VII - SPILL OR LEAK PROCEDURES 

,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 

530 

3 

WEAR PROTECTIVE GLASSES. 
_P 
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DATE 6/24/92 MATERIAL SAFETY DATA SHEET PAGE 4 

FGTALOG NO 48972 (REORDER PRODUCT BY THIS NO.) 
ODUCT NAME DIELDRIN 
,ATA SHEET NO 1489720 

DIELDRIN 

SECTION VIII 
* CONTINUED * 

- SPECIAL PROTECTION INFORMATION 

VENTILATION 

USE ONLY IN WELL VENTILATED AREA. 

SPECIAL 

OTHER PROTECTIVE EQUIPMENT c 

WA 

SECTION IX - SPECIAL PRECAUTIONS 

STORAGE AND HANDLING 

REFRIGERATE IN SEALED CONTAINER. 
KEEP AWAY FROM HEAT. 
STORE IN DRY, WELL VENTILATED AREA. 

/-KEEP AWAY FROM IGNITION SOURCES. 

'L-AtER 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 l/30/90 

-. / 
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Genium Publishing Corporation 
One Genium P!aza Sheet No. 683 

Schenectady. NY 123043690 USA Polychlorrnated Biphenyls (PCBs) 

(518) 377-8854 Issued: 1 I;!31 - Revision: A. 9/92 
Section 1. Materiai Identification 
Polychlorinaled Biphenyb (CuHla, Cl, (n=3,4, j)] Description: A class of nonpolar chlotinauzd hydrocarbons with a 

39 
R 1 YFP.4 

biphmyl nucleus (two benzene nuclei cortne~red by a single CC bond) in which any or all of the hydrogen amms have been I 4 
replaced by chlorine. Commercial PCBs are mixtures of chlorinated biphmyl isomers with varying degrees of chlorination. S 3’ 
Prepared indusrriaUy by the chlorination of biphmyl with anhydrous chlorine in rhe presence of a cvalysr such as f&c 
chloride or iron filings. Except for limired research and development applications. PcBs have nor been prcduced in tie US 

5-1 

since 1977. When large quanrides of PCBs were manufacd in the US, they were markered under the aadename Aroclor absorption 
(Monsanto) and wae characterized by four digir numbers. The firtt two digits indicazing biphenyls (12). niphenyls (54). or 
both (25.44); the last two digirs indicatig the weight percem of chlorine. PC&’ thermal subilicy. nonfiammabiiicy, and 
high diekcnic capabiliry made them very useful in elecuical equipment. Formaly used as additives in hydraulic fluids, hear 
uansfer systems. 1ubricanr.s. cutting oils. prima’s ink fEe mardams. asphalt brake linings. automobile body sealanu. 
plasticizers, adhesives. synrhecic rubber. floor tilt wax extenders. dedusting agma. pesticide exrendeis. znd carbonless 
reproducing papa. PCBs are still used in certain existing elecuicai capacitors and transformers char require enhanced 
eiecuiEal protection KJ avoid heating horn sustained electric fauhs. 
Other Designations: CAS No. 1336-36-3. Amclor. CIophen. ChlorexroL chlorinated biphmyls. chlorinated diphenyl. 
chlorinated diphenylene. chlom biphenyi. chloru-l.l-biphmyl Dykanol, Fen&r. Inertem. Kaneclor, Monrar. Noflamol. 
Phenoclor. Pyralene. Pyrwol. Sanrotherm. SovoL Therrninol m-1 

1 

@ 

2 0 
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PPEt 
fSec.3 
$ chronic 
Effeas 

Cautions: PCBs are parent liver r~xins char may be absorbed through skin. Pormrially. chronic or delayed toxiciry is significant because PCBs 
accumulate in farry tissue and may reasonably be anlicipared 10 be carcinogens. PCBs are a bioaccurnulative environmental hazard. When 
bumed, decomposition products may be more hazardous than rhe PCBs. 

Section 2.. tigredients and Occupational Ekposur~LLimits,,:“?. ., ‘.:’ .. ‘:Y .. .:I,: .. 
PC%. contain various levels of polychlorinated diiofurans and chlorinated naphthalmcs as cantaminanv; 

1991 OSHA PELs, Skin 1985-86 Toxicity Data* 
8-hr TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m3 
8-br TWA (Chlorodiphenyl. 54% chlorine): 05 mg/& 

1990 DFG (Germany) MAK, Danger of Cutaneous Absorption 
TWA (Chlorodiphmyl. 42% chlorine): 0.1 ppm (1 m&r?) 
Category IlIz Substances with systemic effects, onset of effect > 2 hr.. 

half-life > shirk length (strongly cumulative) 
Short-mm LeveL 1 ppm, 30 min.. average valuz 1 pa shift 
TWA (Chlorodiphenyl. 54% chlorine): 0.05 ppm (0.5 mg/m3) 
begory III: (see above) 

Ras oral, TD: 1250 mg,kg administered intermiuently for 25 
weeks produced liver rumors. 

Mammal, oral. m: 325 mg,kg administered to female for 
30 days prior to mating and from the 1st to rhe 36th day of 
gestation produced effects on newborn (srillbinh; live birrh 
index; viability index). 

1990 NIOSH REL - 
TWA (Chlorodiphmyl. 42% chlorine): 0.001 mg/m’ 
TWA (Chlorodiphmyl. 54% chlorine): 0.001 mg/m3 

Short-term Level: 0.5 ppm. 30 min.. average value, 1 per shift 1992-93 ACGIH TLVs, Skin * 
TWA (Chlorodiphmyl. 42% chlorine): 1 mg& 
TWA (Chlorodiphenyl. 54% chlorine): 05 mdm3 

‘* These guidelines offer muonably good protcaion agtist sysumic inmxicacion. but may na gumanti char ctdoroacne wat’t cccur. . . 
t See NIOSH, RT&CS (TQ13SooOa). for additional rqmduaive. wmorigcnic. and roddry dau 

Section 3. Physical Data* 
Boiling Point: 644-707 ‘F (340-375 ‘C) Spedflc Gravity: 1.3 (o 1.8 at 20 ‘C 
Meltlng Polnr 42%: -2.2 ‘F (-19.C); 54%: 14 ‘F (-IO ‘CJ 
Vapor Pressure: 1 mm Hg at 100 ‘F (38 l C); 104 to lo’ 

Water Solubility: Low solubility (0.007 to 5.9 mg/L) 
mm at 20 ‘C Other Solubllitle~: Most common organic solvents, oils, and fats: 

lMolecular Weightz 188.7 to 398.5 slightly soluble in glycerol and glycols. 

Appeanncc and Odor: PCBs vary from mobile oily liquids 10 whiu crysrailine solids and hard noncrystalline resins. dcpmding upon 
chlorige concerx 

l physical and chemial propeniu vrry widely according u) degree and LO the position of chlorination. 

.Section 4. Fire and Explosion Data : 
Flash Point: 286-385 ‘F (141-196 ‘C) OC’ 1 Autoignition Temperature: 464 ‘F (240 ‘C)/LEL: None reported 1 UEL: None reporud 

Extinguishing :%ledia: Use extinguishing media suitable (0 the surrounding fin. Use @’ chemical. foam. carbon dioxide (CO2). or waca spray. 
Warm spray may be ineffective. Use wara spray to cool fire-exposed concainen or aansformen. Do nor sczut.er PCBs with high-pressure warn 
sueams. Unusual Fire or Explosion Hazards: Combustion products (lydmgm chloride, phosgene. polychlorinad dibentofurans. and furuls) 
are more hazardous rhan rhe PCBs themselves. Special Fire-flghtinq Procedures: Because fire may produce toxic dramai decomposition 
products, wear a seff-conkned breathing apparatus (SCBA) wirh a full facepiece operated in pressure-demand or positive-pressure mode. Ap- 
proach fire born upwind to avoid highly toxic decomposition prduc~. S~~ctural firefighter’s protective ciorhing will provide limited pmcecrion. 
Do not release runoff from fire conaoi methods LO sewers or waterways. Dike for later disposal. 
. Flash poinu show are a range for various PCBs. Some forms do not hive flash point. 

Section 5. Reactivity Data 
StabilityiPolymerizatlon: PCBs are very suble mamials but are subject rn photodechlorinaion when exposed to sunlight or W (speca~ region 
above 290 nanometers). Hazardous polymerization cannot occur. Chemical Incompatlbilitles: PCBs are chemically inerr and resisranr 10 
oxidation. acids. and bases. Conditions to Avoid: Avoid hear and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidarive decomposition [1112-1202 ‘F (600-650 ‘C)] of PC& can produce highly toxic 
derivatives. including polychlorinated dibenzo-paradioxi (PCDDs). polychlorinatcd dibenzofurans (PCDFs). hydrogen chloride, phosgene and 



No. 683 Polychltinated Biphenyls (PCBs) 9192 
vSection 6. Health Hazard Data 
Carcinogenicity: The IARC .!lwj and NTP(lm lisl PC& as an IARC Probable carcino 

,- wimal data) and NTP ancicipaled carcinogen. respectively. Summary of Risks: Pa! 
en (overail evaiuvion is zh; limlud human data: suif&nr 
s are punt liver toxins rhar can be absorbed through 

broken skin in toxic mounts without immedixe pain or irritation. PC& have low acute ioxiciry. bur cm accumulalc h hay tissue mz Seven 
rlth effect; may develop later. Generally, toxiciry increases with a higher chlorine content; PCB-oxldes are more toxic. The toxic a&on on Ihe 

,JK also increases with simultaneous exposure [o orher liver toxins. e.g. chlorinated solvenrs. alcohol. and car&n drugs. P&oiogiui pregnmc;es 
(abnormal pigmentations. abonions. stillbirths. and underweighr births) have been associated with increased PCB serum ]ev& in m0hel-s; PC3s 
in be posed in breast milk. PCBs can aifecr the reproductive system of adults. Medical Conditions Aggravated by Long-Term Exposure: 
Skb. liver. and respiratory disease. 
Inhalation, dermal contact. ingestion. 

Target Ovaus: Skin. liver, eyes. mucous membranes. and respit;uory tract Primary Envy Routs: 
Acute Effects: Exposure to PC3 vapor or misr is severely irri~tig TV the skin, eyes. nose. chroa and upper 

respirar~ry UYL Intense accur.e exposure CO high conccnuacions may result in eye. lung. and liver injury. Sysumic effecs include nausea, vomi&g, 
inaeved blood pressure. fadgue. weight 10~s. jaundice. edema and abdominal pain. Cognitive. neurobchavior and psychomotor impairment and 
memory loss have also been seen after acure exposure. Chronic ERects: Repeat& exposure to PC% can cause chloroacne; redness. swelling, 
dryness. chickening and darkening of the skin and nails: swelling and burning of rhe eyes. and excessive eye discharge; &sr.inclive hair follicles: 
gastrointestinal disturbances: neurological symptoms including headache, dizziness. depression. nervousness. numbness ofthe extremi[& ;Uld 
joint and muscle pain; liver enlargement menstrual changes in women; and chronic bronchiris. Cancer. primarily liver. is &,o a possible result of 
exposure. but dau is inconclusive. 
FIRST .&ID Eyes: Do N)I allow victim to rub or keep eyes rightly shur Rinsing eyes wvirh medical oil (olive, minerai) initially may remove PC3 
and halt irrirsrion beuer than waler rinsing alone. Gently lift eyelids and flush immediately and conrinuously with flooding amounu of warn until 
transported IO an emergency medical facility. Consult a physician immediafely. Skln: aticidy remove conraminated clorhing. Rinse wih flooding 
amour% of water for ar least 15 min. Wash exposed aea wirh soap and warer. Mu&de map cd waer wathings arc necessary. Avoid be use of 
organic solvents IO clean the skin. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person ro fresh & and support 
bref&ing Y needed. Ingestion: In mosr cases. accidend PCB ingestion tin M)L be recognized until long after vomihg would be of any value. 
Ncvcr give anyting by mourh CO an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physicim. 
Note to Physkims: Monitor patients for increased hepatic enzymes, chloroacne. and eye. gasuoincescinal. and neurologic symptoms l&ed above. 
Diagnostic cesu include blood levels of PCBs and altered liver enzymes. 

Section 7. Spill, Leak, and Disposal Procedures 
SpllULenk: Norify safety personnel. evacuate all unnecessary personnel. provide adequate venriladon. and isolate hazard YW- Cleanup personnel 
should protect against vapor inhalation and skin or eye concacL For small @Is. L& up with sand or other noncombustible material and place into 
conrainm for lacer disposal. For larger spills. dike far ahead of spill 10 comain for ti disposal. Follow applicable OSHA regulations (29 CFR 
1910.120). Environmental Transport: PCBs have been shown co bio<oncenaate significantly in aquatic organisms. Ecotoxicity: Bluegill. Tkn: 
0.278 ppm/96 hr. Mallard Duck. LDG 2000 ppm. Environmental Degradation: In general. the persistence of PCBs increases with an increase 
degree of chlorination. Sol1 AbsorptIonMobility: PC% are tightly absorbed in soil and generally do not leach significantly in most aqueous soil 
systems. However, in the presence of organic solvents. PCBs may leach rapidly through the soil. Voladliiation of PCBs from soil may be slow, but 
over time may be significanr Disposal: Approved PCB disposal methods include: incinervion with scrubbing. high-efficiency boilers. landfills. ad 
EPA-approved altemarive disposal methods. Each disposal merhod has various crirais Conner your supplier or a licensed contractor for detailed 
recommendations. Follow applicable Federal. stare. and lwai regulations. 
“PA Deslgnatlons 

‘RA Hazardous Waste (40 CFR 261.33): Not listed 
,RA Extremely Hazardous Substance (40 CFR 355): Not lis=d 

OSHA Designations 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as an Air Conlaminanr (29 CFR 1910.1000. Table Z-I-A) 

Listed as a CERCLA Hazardous Substance’ (40 CFR 302.4): Final ReponableQuamiry (RQ). 1 lb (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 indusuy is conuoversial. establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessaty. wear a IMSHA~OSH-approved respirator. Selecr ~espi&or based on irs 
suitability 10 provide adequate worker protection for given working conditions. level of airborne conraminzuion. and presence of sufficient oxygen. 
Minimum respiratory pro[ection should include a combination dust-fume-m& and orgylic vapor cvaidge or cani%er or air-supplied. depending 
upon the situation. For emergency or nonmurine operations (cleaning spills, reactor vessels. or storage ranks). wear an SCBX. Wmnhg! ,h- 
pwifiing respirarorr do ~1 protect workers in oxygen-deficient atmospheres. I f  respirators are used. OSHA require a written respiratory pmtec- 
tion program thar includes at least: medical cercificzion. training. fir-resting. periodic environmental monitoring. maintenance, inspecrion. deaning. 
and convenient. sanitary storage areas. Other: Wear chemically protective gloves, booa aprons. and gaundeu CO prevent all skin comacL Butyl 
rubber. neoprene. Teflon. and fluorocarbon rubber have break through times gruter than 8 hrs. Ventilation: Provide general and local exhaust 
ventilation sysrcms v) maintain airborne concentrations below the 0SH.A PEL (Sec. 2). Local exhaust ventilation is prefemed because ir prevents 
contaminanr dispersion into Lhe work area by controlling it at iu source. Urn) Safety Stations: Make available in tie work area emergency eyewash 
stations, safety/quick-drench showers. and washing facilities. Contaminated Equipment: Separare contarninazd work clothes &om sueet ctoihes 
and launder before reuse. Segregarc contaminarcd clothing in such a manner so lhar there is no direct contact by launby personnel. knplanenr 
quality assurance m ascetin the completeness of the cleaning procedures. Remove this material from your shoes and &an PPE. Comments: 
Never ear. drink. or smoke in work are%. Practice good personal hygiene after using this maceriaL especially before eating, drinking, smoking. 
using the toilet. or applying cosmetics. 
Section 9. Special Precautions and Comments 
Storage Requirements: Store in a closed labelled. container in a venrilared area with appropriate u poilurion control equipment. Engineering 
Controls: To reduce potential health hazards. use sufficient dilution or local exhaust ventilation to control airborne conurninancs urd 10 main&n 
concenaadons ar rhe lowest pracdcal level. Admiuistratlve Controls: bfonn employees of the adverse heaich effects associated with PCBs. Limit 
access to PC3 work ares to authorized personnel. Consider prep&cement and periodic medical examinations with emphasis on the skin. liver, 
lung. and reproductive system. Monitor PC3 blood levels. Consider possible effects on the feetus. I&p medical records for rhe entire lengrh of 
employmenr and for the following 30 yrs. Transportation Data (49 CFR 172.101) 
DOT Shipping Same: Polychlorinarcd biphenyis 
DOT Hazard Class: 9 

Packaglng Authorizations Quantity Limitations 
a) Exceptions: 173.155 

-No.: UN2315 b) Yen-bulk Packaging: 173.202 
a) Passenger Aircraft or Railcar: 100 L 
b) Cargo Aircraft Only: 220 L 

T Packing Group: II c) Bulk Packaging: 173.241 
, .3T Label: CLASS 9 

Vessel Stowage Requirements 
3) Vessel Stowace: A 
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We be1 ieve the ~%~mmts, tecfnictl infar=;atian ul4 rermdaticns emthe heriin 
are re‘l i3bT e, hur: they ara qiven without warin*j or guarznt2f af zny kind, eqrzss 
ar imp? ie4, an4 we ustme na respansibil ity fat any lass, da;iuge, or expemr, direct 
ar cznsyuentiri, arfsinq out af tkit usz. . 

* 



. . 

(2 E 
. . . . 

. . . . 

. . . . 

. .’ 
. 





:  * 
.--z ,.i- . -  .  . . -- .-  .  -._ .  .  .  .-‘-a... a. .  .  . -  

! .  .  - 

I  :  
.  

;  .  

. :  
:  

: I  - 

a- - 

!  
ho. h 

* ,-- .  

ii 
: 
t -7 . 

:I 
: 
.; . :- 
;; ;! :: . . .: . . i : 

-I 
: !- : . - I ‘I : 7’ . . . : : . 
i t 



. -. -. -- 



.I 

1 

c 

’ 

. 

I.: : 

;’ .I 
: 

. 

. . 

1 
. 
I 

I 

f 

;. . : 

1 

i 









tic. 6 

I .  c*ra- t  tnso -.  - --- - - .  ..-a--- 

-A- 
,  





m-- - - . - -w -  .  - -  



c. 

. . 



MATE31AL SAF=ir OATA SH- 

SECTION 2 - INGi7E3IENTS 
Pam A - HAL%LWOUS INGSiWIN?Z 

prmcrw wazaroow Cmoon~tls~ ~cnamcal and mlTmmtt flatn#SlE 
Musuwre Tut 

Magnenum Alummum Siiicate 

SC cxs NO. Acal nv km Toxery Oau 

L!ssulaJ7s 12001-262 u]n’WXT’ NOA 

Less Inal IO 8031-18-3 10 myM3 NOA 

‘Million pamc&s per cxuc :Wt 

L7 3 - OTHI3 INGIWINTS 
I 

. 
A ot4--n(cn- aM CDmman -slE * 

..’ 
-No. 

’ hBDTa=alYOaU 
Moncammonrum Phospnace Gnmer man 75 =-7&r NOA 

.: 
Ammanturn S&are GfSlUYWlfIlO zm3-20-2 NOA 

Memyl Hycrngeo Pctysmxane LeutnaIIl a31 48-5-2 NOA 

Yellow Pigment Ler; man 0.1 S&&i.ST NOA 

SECTION 3 - PHYStCXL AND CHE.WCclL C!!FlA~1STICS (Fire and Exufosion Oatal 



SECTION 3 - H-L% HABROS 

iLiZ%: 
CSi+A nueance GUS :imlt 01 15 rtqhd cr ACSii4 nwsana dust tiue of 10 mqhi3 for me grit aour 
tfme-weign:ed average. 

Roua a1 a.rc 
+J Cyltacr 

Miialy rmtatlng :cr a snon ,*a0 Ct we. 

1 
sun C.Jncal= May be mliaty 4ntanng. 

Treat as a .mmerar dufL Irrxa~X :a 38 resolrarcry mC 

Nar an 8zcpeced mute oi enuy. 

I 1 

SECTION 6 - E-V&qCE!NCY AND FIRST AID PROtXXHJRES 
* Gnlaa RIJSl WItI kg8 ~OUI’IK Ot water: It iIlYtXlOll PWSISK. s%eK MeOieri art8nflon. 

I 

skkl canlacz wasn wtItl suap and waler; it imtaricn pevxiss. Seek Meaid anenkxl. 

-lXJtl: Remcwe viczim to fr8sn air. Seek Meeical anenticn if dis~zmfcn cxrinues. 

Inqauan: If pacMr is unsdous. g&e large amaunK of water and induur vomiting. %ek Medic4 help. 

SECTION 7 - SPECIAL PROTECTION INMRMATION 
RaMtory pmrecnn Oust mask wn8f8 uusmess is prevafent or TLV axceeQ8a. .W8~xnical filter resgrratcr if expcxura * 
Ge-=W rmw pmlonqed 

N/A 

emu mraczw 
ca7ninqorE=ruamsm 

It irmanan sun. long sfeeves and impervious gtov8s Snauld be warn. 

SECTION 8 i S?EC:AL PRECAUTIONS AND S?lLULEAK PROCSURES 
Praeuroom:a~ianan 
in Harb3linq ana SLaqw 

Shauta ce 5tarea In angnaJ anrarner Or ArmI fir8 amngulsner. 
I 

I- ~UltOlW 
00 naf mtx agents. 
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Taxici ty Reactivity 
3 - High 
2 - IYadsratt 
1 - Siiqht 
a - 

. -. 
[ASi~llltiCaftt 

Special 
--L ----~I==--==--==~==------ -- 

DThSZOX -yyD LSG.~ICN---sZ~c,ON I 
-====w-- F--z--- -_---I 

AMALIE RE’lNING COMP!WY 
Lee ¶Yi?=R. --- . 8fUOFSR0, PE3NSYL'fANTA 

QNE AMALIE WAY,BRAOFClRO,PA,1670I 

m: CtiEMTREC l-(800) 424-9300 (U.S. and Canada) 

-- ~=====~xazssu=azs~~-~ -is==-- P 

C-cyL CG .UiD SEVSICAL P3OFZ3TIiS---SiCION 13 
-m-p- ,--a=aLP--- 

Che+.c= !, Nane : 
pesrole?rm hydraczrban plus additives 

For.la: nac appi icable -- F Fa arf e: 
Cuban monaxi de and carkm dioxide 5-m burninq. 
oxides of phosphorous from burning 
oxides of sulfur 

rnc=y,cac F3 i 1. it-r I:Ccp,c as;aV fr=:nl : 
sxsnc oxidizers suc.‘~ as hydragzn pemxide, bramine, and chromic acid. 

nane 
7 iquid ?o-: pungent,su i fur -type 

qrsn to brown 

at ZO’C 

(Cmtinueti on next pase 



E,TB !Z?z.ZZ,sD DATA---SiCION TV 

p!mlssijf,e c3nce?.t=z~~cns fai.r\ : 
If us21 in appl ications where a mi st may be generated, observe a TWA/PEL at’ S 
mq/m3 for mineral oil mist (OSiiA and ACGTH). 

c>,rs$c af=l,cts cf eve-=Tcs*r=- - -. L -. 
Pralonqed or rzpeateti skin cont;ct may cause dematitis (skin irritatian) 

,-. 
-2.t s _ toxLc~!.ccical 3r‘=3zezies: 

na data availabIe 
(’ .Em er=e.r.c*r I irst Aid T1-~ca&.lrss: 

ZIres: hmedi dt2 I y 5 ush with 1 arqe quantities or’ water for at least I5 
minutes and call a physician. 

Skir! Csntac’,: Regave oxczss with clack ar paper. Wash thorauqhly with soap and 
w3ttr. 

Izila’rzian: Reacve victim to fresh air. Call a physician. 
7 S S;a 1 lcve*e< : Cali a physician inme<iattly. 00 NOT induca vamitinq. (Vamitinq 

may cf~,s2 aspiration into lungs resulting in cfmicaI 
pnkmznia.) 

-- 
-p- ‘ 

S?iCX.XL ??.ClTEC’XON LYFORi??.ATICN---SECTION V a -? - 
Ventilatic:n Fze ?.~=YJL=& fty^c=l, nechanisal, sceciall : 

Loczl if necessary to maintain a1 lawabl e PEL(pemissi ble exposure 1 imit) or 
TLV(threshhoid 7 imit value) 
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'rllTC0 MATERIAL SAFETY OATA SHEET 
m- . 1~*11~3-*111~~11=-~-**-=-~=-=~~~~~~=-~~-~====~==-=---~~=~~*~~~~==--=~= 

s-1 A,WLIE MJLTT- PURFOSE LS GEAR LLJERICXHT PAGE 3 
zr=d~~C= C,-da: 7- 473 5732 

--- 

Bw=caA*rl-~s "CT- CTa=n-:Jc: u-u- 
iransiet bulk af mixture into anat,‘rer containet. Absorb residue with an inert 
XZitr ial suc.i as e3rTS, sand, ar ve7zicxlitt. Sweep up and dispasz as so7 id wasta 
in aczlrdancz wi $7 lacal:, Si:3tZ, and S&r31 reguiatians. 

WdST:t gisacszi: 
Oisqasa af in accjrdancz k4it.i a17 agpl icabit Merai, stat2 and lacal 
rzgui aiianS. 

> I - -  - -  

S?SCZU, ??ZC.?JJTZON.S---SiCTlCN VII 
---~~r.z~--- --,,a=------- 

?roczutions to be taken i-7 htndlinc an2 starace: 
Oa nat handle or stare at ttqeratures aver 

fi2xixw St3rzce Tenuerztaro: 38x (IOO'F) 

< 

-- 

---_I_-- -----me--- -=-- 

TX..SIORTATI:ON OATA---SECTTON VIZ1 
_--_ 

p . 0 . T . : Nat Regui actd 
E -- .fesar*klo Ouzntitv: nat appl icd3le .- i ,ps~c;;-C~assiS' c-=Fan: Petrol eum Lubricating Oi 7 

Suecizl Trznseor72cicn Notes: 
nane 

* STATE REGUUTORY IWMMATiON: 
Fennsyi vani a Worke r And Camunity Right To Know Act: This product contains the . 
fallowing ingrzdient(s). 
Hydrocar5an ails CM. NO. 802a-a3-s 
The additive sixturss in this product have been declartd a trade secxt by the 
additive manuiacturors. 

(Cantinued on next pace) 
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PAGE 4 
?T-CdUct CcCa: 473 6752 

We believe the statzmznts, t&mica? inr'amation and recmmendatians contained herein 
arz re?iab’le, but they are given without warranty or guarantee or’ any kind, express 
ar implied, and we assume no rwpansibility far any lass, dmage, or expense, direct 
ar cmsequenti al, arising aut at’ their ush. 
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Materinl Safety Data Sheets Collection: 
Genium Publishing Corporation 

-6p (518)37X3854 

1145catalynstrcez Sheet No. 68 
Schenectady, N-f 12303-1836 USA Calcium Hypocfiiorite 

1 Issued: 7180 Revision: A. I l/89 
S&on 1,. i&fateri& I&ntifiation :.. . . . . .:..I ..... . . . . . 30 
f%dMSl Hypoch~otitc De~~riptlo~: Calcium hypochlarire dihydrate prtcipim fmm chlorinated lime slrary R 1 NFPA 
and caustic soda and is dried under vacuum to produce calcium hypocbIo&. Used as a disinfectant (for - I - 
sdmming pools), bleaching agent @aper towels). fungicide, dmdomn& oxidizing agent, bacticide, and 
algicide; in sugar rcfiniag znd potable water puxificatioa. 
Other D&g~~nrioas: Calcium OXY&&~C (im~r~&y called): !osar& hnochlorous acid: calcium salt: 

“KY -@@; 

I m (high-tit hypo&Iorite); G&e ChlOdi; da&&; cti.tiO. ma-%% 
Manufacturer: Contact your supplier or disuiburor. Consult the latest CheKcdwuk Buyers’ Gui& (Gcnium 
ref. 73) for a suppliers list. 

Section 2. Ingredients and Occupational Exposure Limits 
Calcium hy+pochlorire* 

OSHA PEL ACGIHTLV, l988-89 NIOSH FEL, 1987 
NoncesrabIishcd None established None established 

‘SE.8 

Toxicfry Data 
Ra4 olaL LD,: 850 mg/kg 

Melt& Point: &corn&es at 212 ‘F (100 ‘C) 
Moiecnlar Wefgbtz 14298 g/m01 

Water Solublllty: S&uble 

Appearance and Odor: White nonhygmscopic (doesn’t absorb moisture from tbe air) granules or tableu with a strong chlorine odor. 

Exdnguishing Medin: Use a warn spray tD ~001 fire-exposed containers of this material and drench Lhc area with large amounts of water from a 
safe position. Never use a dry chemical or CO,. 
Unusual Fire or Explosion Hunrds: when heated in a fuc situarioa, containers can ruparrr violently! Contaminating or mixing calcium 
hypochloritc with foreign mate&& (combustibles, grease, chemicals, fuels) can cause fins of gFat intensity. Its solid form is moderately 
explosive when heated. 
Spcdnl Fire-fighting Procedures: Wear a se&coaUined bxeathing apparatus (SCBA) wirh a full facepiece opemfed in rile prusuredemand or 
positive-p~ssurt mode. FulI protective clothing is also neas~ary. Fit massive fires using II~IIBIEI~~ hose holdm If this is impossible, let fQe 
burn and withdraw &om hazardous ana.% 

Sections. Reactivity Data. ,’ .., :. . . . . . ;:..I::‘:... . . ‘..‘.. :I.,;..: ::. ‘.; .;.; . . . . ..::.. 2.:;:. -. : .:. : 

StabUftyi’Polymerfzation: Calcium hypcchlorite is stile at room tcmperatUre & suitable closed containers whs kept dry and free from 
contamination. Hazardous polymezization cannot occur. 
Chemical Incompatlbilltles: Calcium hypochlorite is a powerful oxidizing ageat rhat readily ignites combustibles. Violent reactions or explo- 
sions can occur. for example, with amines. carbon teaachloridc and heaS carbon or charcoal and heat, ethyl alcohol, metal oxides, merzapcons, 
suifur, turpentine, s-g reducing agents, orgtic maftn. combustible materials, nitromethane. ammonium chloride, N,N+lichlommethylamine 
and heaL acetic acid and potassium cyanide, ethanol. isobutanethiol, methanol. I-pro-pauethiol, and rust. Reacts with water or steam tn pmducz 
toxic and corrosive fumes or HCl and CT (Sec. 6). Por~ntialIy explosive with sodium carbonatc, starch, and sodium hydrogen sulfate. Reaction 
with nitrogenous bases or acetylene forms explosive products. Ignites on co~~tacf with glycerine algacide and hy$uxy compounds (e.g., glycerol, 
diethylene glycol monomethyl ether, and phenol), and organic sulfur compounds. ,qarerial conraining over 60% available chlorine ignitts on 
contact with lubricating oil (addition of about 20% or more waterprevents this). 00 confact with acids it forms hypochlorous acid and liberates 
C&gas. It forms the highly explosive NCl, with urea. 
Hazardous Products of Decomposttloa: Rapid exothennic (%eac-producing) decomposition above 347 ‘F( 175 ‘C) releases oxygen and chiorine. 
When heared to decomposition, calcium hypochlorite emiu highly toxic hydrochloric. acid (HCI) fumes and explodes. 



No. 68 Calcium Hypochlotite 11189 

Section 6. Health Hazard Data 
1:: Cardnogeniclty: Neither rhe NTP, IARC. nor OSHA lists calcium hypochlorite as a carcinogen. 

,- F Summary of Risks: This strong oxidizing agent can bitate and damage ail the tissue it contdctf. with the degree of injury depending on the dose, 
*vailable chlorine level. and exposure dme. The chlorine this compound generates is the primary toxic agent Borh the powder and solutions 
educe chlorine levels corrosive to body tissues. Inhaling irs vapor is extrcmeiy irritating and toxic. Possible injuries include: conjunctivitis, 

Jepharitis (inflammation of the margms of the eyelids), corneai ulcerations, gingivitis, contact dermatitis. and toorh damage. Medical Con& 
I 

’ dons Aggravated by Long-Term Exposure: Repeated contact can severely damage tissue. Target Organs: Skin, eyes, respiratory sysem, 
stomach. Primary Enrry: Inhalation, ingestion. Acute Effeecn: Skin conracL can produce irritation and vesicular eruptions. Dusr inhalation 
irrimus rhe respiratory ract and may cause pulmonary edema. hgcstion titates the mourh. Lhro& and stomach. and gaspic acid fiberares 
hypochlorous acid. Fatalities can result from severe complications of local injury, shock, toxemia, hem-e, wall perforation, sod obstruction. 
Chronic EfTects: Eczematoid dcrmaritis may result horn repeated skin coatac~ Eye contad can cause severe eye damage. 
FTRSTAID 
Eyes: Rush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at Icast 15 min. 
Skin: After rinsing affccud ma with flooding amounts of water, wash it with soap and water. Inbalatlon: Remove exposed person Lo @esh ;iir 
and support brearhing as ncedcd. Ingestion: Never give anyLhing by mouth to an unconscious or convulsing person. If ingested. promptly rinse 
mourh of mnscious penon wirh 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 medical atrendon and support. 

Section 7.. Spilt, Leak, and Disposal Procedures 
Spill/Leak: Not@ safeq penonncl of spills. Remove combusubles and ignition sources. Those involved in cleanup need protection against 
contact with the solid and dust inhalation. Prevent dust gezrafion and prevent direcr discharge into sewexs or waterways dnce this mat,+& b 
low coacenaations, is toxic to aquatic life. Recover uncontaminated solid material in clean, dty containers. Cover other spikd material with weak 
reducing agents (3M H$O, with bisulfites or ferrous salts), slurry it with water, and then flush it with water to a suitable holding ta& Wash spill 
site well wifh soap solution conraining a weak reducing agenL 
Dtsposal: Use reducing agents to destroy available chlorine. Adjust this rcduccd liquid’s pH to neutral and decant. Discharge neuti liquid, 
diluting wirh much water. Dispose of neutral sludge (if any) in a IandfiIL Coatact your supp tier or a licensed coatmcfor for &t&d recommenda- 
tions. Follow applicable Federal, stare. and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not l&d 
EPA Designations 
RCRA Hazardous Wasre (40 Cl% 261.33): Not listed 

Listed as a CERCU Hazardous SubsLance’ (40 Cl% 3024), Reponablc Quantity (RQ): 10 lb (4.54 kg) [* per Clean Wa$ AC& Sec. 31 l@)(4)] 
SARA Extremely Hazaxdous Substance (40 CFR 355): Not listed 
CARA Toxic Chemical .f40 CFR 372-a: Not listed 

t 

,eon 8; ‘+,&&l.fio~~~~.Dat.& .<., .:.S: .‘;;::.y ;‘:-‘. : :j:s;:;;;;-’ .,.. +;..::.: ‘:-i:..ii~:--...::-:~~i;,,::‘::j~:..~~.,:~~-”, ‘-;. ;:‘.::;.:;:j,. ;.:.,>.. ~.::;-:.;:;‘:‘. .,,, .,/- 

Goggles: We.ar protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respiratur: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator reguladoas (29 CFR 19 10.134). For emergency or 
nonroutie operations (cleming spills, reactor vessels, or storage tanks). wear an SCBA. Use a dust respirator as required for dusty con&ions. 
Warning: Air-purifying respirators do not protect worken in oxygendeficient atmospheres. 
Others Wear impervious neoprene gloves. boots, aprons, and gauatleu to prevent prolonged or repeated ti contact 
Ventllatlon: Provide general and local explosion-proof ventilarioa systems to maintain airborne concenaations chat promote .worker safety and 
productiviLy. Local exhaust vC!hbLion is preferred sin~c it prevenU ~~ata!kl~L dispersion into the work area by eliminating it at iti source . 
(Genium ref. 103). 
Safety Statious: Make available in the work area emergency eyewash stations, safeLy/quickdreLlch show- and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work arex s&t lenses may absorb. and all lenses concentrate, titan&. Launder 
coutaminated clothing before wearing. Remove this material hum your shoes and quipment. 
Comments: Never ear, d&k. or smoke in work areas. Pm&cc good personal hygiene after using this material, e.spcciaUy before eating, d&&g, 
smoking, using the toiIe& or applying cosmetics. 

Section 9. Special Precautions and Comments . -. -. -; : :: ‘_.. :. _, 
Storage Requirements: Store away from combustible and incompatible ~naterials (Sec. 5) in closed containers in a cool. dry, we&v&lated 
low &e-risk area. Since races of wa[tr may ignite or detonate this material, prevent contamination and pmcct containen fIom physical 
damage. Do nor drop, roll, or skid containen. 
Enginerrfng Coa~ruLs: Calcium hypochlorite, a powerful oxidizing agent, is a dangerous fin hazard when it contacrs organic materials. ,Mix it 
only with wafer. These water solu~ioos zrc unstable, but undergo a slow decomposition. Pmper srorage and shipping are essential; separate this 
~na~erial from ammonium compounds and hear sourzcs. 

Transportatton Data (49 CFR 172.101, .lOZ) 
DOT Shipping Name: Calcium hypochlorire mixture, dry 
(coaLaining more than 39% available cSlorine) 

DOT Hazard Class: Oxidizer 
ID No.: UN1748 
‘OT Label: Oxidizer 

3T Packaging Requirements: 49 CFR 173.217 
DOT Packaging Exceptions: 19 CFR 173.153 

rpvI0 Shlpplng Name: Calcium hypoc.hlorite mixtures, dry, 
with more than 3955, available chlorine (8.8% available oxygen) 

MO Hazard Class: 5.1 
MO Label: Oxidizer 
MDG Packaging Group: 2 

MSDS Coflecrion References: 1,81.34,85.90,91, 101, 109,126 
Prepared by: .W Allison, BS; Industrial Hy$ene Review: DJ Wilson. CIH; Medical Review: Warren Silverman. MD M7 
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{one 1 isted (ACGEH, 1!335-86) 

SYHPTOMSCFWJOSURE AI r IS nantoxic and necessary to support 1 ife. Inhalation ai air 
in a high pressure envimnment such as underdat2r diving, cai ssans or hyperbaric chambers 
:an result in symptcms similar to overexposure to pure oxygen. These include tingi ing 
If fingers and toes, abnamal sensatians , impaired coordination and confusion. 
leccmpressian sickness pains or “bends” are possible fo? lowing rapid descmpression. 

high pressure efr’ects (greater than two atnospheros of oxygen) are on the ce3tra.l 
lewaus sysT:m. Improper decompression results in L're accumulation of nitrogen in the 
Iload. r 

'acilities or practices at which air is breathed in a high pressure environment should- 
re prepared to deal with the illnesses assaciate4 with decompression (bends or caisson 
iiseasc). Oeczmpressian equipment may be required. 



HAUR~~US MIXTURES OF OTHE4 UQUIOS, SOLIDS. OR GASES 

PHYSiCAL OATA 

N/A 
&-‘!.AaANCi AN0 Coca 

C~lotiess, odorless aas 

1.0 I 

I 

I 

FIRE AND EXPLOSION HAZARO OATA 
A” 10 IG.‘,lrlON rz.Mb=c.=AiUda , FU.MMAGLS LIMI FS , av VOLUME 

--m 
I 

N/A I CC', N/A UEL N/A i 
1 ELSCifllCJ.C cLAL%i~l~rION 

WA 
L . .* NlSUAC ;laa AN0 &U=L~ZilCN nAaRoS 

apressed air at high pressures will acceIerat t the burning of materials to a grezter 
t!xn U~ey bum at atnasgheric pressure. I 



S?crIAL PRECAUTIONS’ SW 
~?ct:~~ ia::,lN~ ,NCCP~(E~T;CN I 
COT Shiccinq Atn;e: Air, cae:rPsZtd 007 %tzzrd Cl ass : 
OOT Sitipbirtg Label : tianilatmabie gas 

IUanilamabi e gas 
1.0. No.: UN LOO2 i 

St%% ~A~i3.lNo aEc3MMENOAnCNs 

Valve orot2cti an caos must re~din in plac, = unless container is secure4 with valve 
outlet pipe4 to us2'point. 00 not drag, slide or ml7 cylinders. Us2 a suitabIe hand I 
truck for cylinder movenrent. Us2 a pmssure reducing regulator when connecting cylinder i 
to lower pressure (<3,000 psig) piping or syste?ls. Oa not heat cylinder by any means to 
increas2 the dischai*ge rat2 of product from the cylinder. Use a check valve or trap in , 
the discharge line to prevent hazardous back flow into the cylinder. 

Far additional handling resanmendaticns, consult the Compressed Gds Assaciation's 
Panphlecs P-L, G-7 and G-7.1. 

?C,C:AC SiCRAtX wx.uhw4a~nCNS .- 

tirotsct cylinders from physical damage. Star2 in caal, dq, well-ventilat24 area away 
frcm heavily :rafiic!c24 areas and mergency exits. Oa not allow the tutperature where 
cjriinders dfz szoro,d to exceed L3Of (SK). Cylinders should be stare4 upright and 
finely scqred to prevent fail inq or being knacke4 aver. Full and ZTIP~'/ qlinders 
should be s2gregat24. Us2 a "firs: in-firs; dui" inventory sysZ,yI to prevent full 
cylinders being scare4 for exctsssive geriads oi tice. . . 

For additional storage rocgnendaijons, csnrult the Csnpresse4 Gas Associaijan's 
Pampniets F-i, G-7, and C-7-L. 

Ory air is ncncarrasive and may be ~~24 with all materials of canstructian. Maisturs 
causes metal oxides which ar, - famed with air to be hydrated so that they incrersc in 
volume and las2 their pmtaczive mle (tTSi farmtim). Conctntratians ai S02, Cl*, 

salt, etc. in th2 maisturs anhanczs ';fe rusting of me+,als in air. 

QrH<.; =+z= .WM&*CI~IC~NS z=f ?C~>urlc.uS 

Cznprzss& gzs cyiintzrs shcuid not be refille4 tXc2gi by qualified producerr of 
c=mpr2ss24 gzs2.s. , Shicmeni a? a c:mcr2ss24 gas cylinder tkich has not been ?illa4 by 
;.'le owner ar wi:h his (~rit~!n) CTXISZI’. is a vioias'cn Of iacferal Law (CWX). 



-/- C3MIC.X FU!WU: (Continued) . 

Atzmspheric’ air which is Ca~teSie4 is compose4 of the ?a 

Gas Malat 2 

7 
;J 

\ 

Ni tmgen 

Oxygen 

Argon 

Carbon Oiaxide 

- Neal 

Helium 

Kl-yp ton 

Hydrogen 

Xenon 

Radon 

Water vapor 

78.09 

20.94 

0.93 

0.033” 

La.la x 10-4 

5.239 x 10” 

1.139 x lC4 

0.5 x 1r4 

0.086 x N4 

6 x 18’ 

ilowing canctntrztians ai gases 

Varying concentrations 

%oncentrations may have slight variations. 

Ccmpressk air.. is al so produced by recans tituticn using an?y axygen and nitrogen. 

pruduct contains 79 molar percent nitrogen and-21 molar perfmt oxygefi p!;us trace 

amounts ai otfier atms#!eric gases whicS are present in the oxygen and nitmgen. 

.- 

mis 

,- 
, 
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Secrion 3 - Fire Fiahtiw Measures . . ,:. .,‘. . . . 
FIas& Point 53 ‘? (I2 ‘c) LW.4 
Flash Poinr Method: CC 
Burning Rate: 2.3 mm/min. 5 
Autoignition Temperature: 7jO'i (jSS*C) 

49 

1 0 
LEL: 2 4 v/v - 
UEL: 12.7 s v/v af ‘00 ‘F 
Fkmmsbility CIasifiation: CIas 1B Fkmmablc Liquid 
Extinguishing Media: C&on diaxi&. dry demiui. waLcr J~P’C~ (solid srrxms czn .QIZA fire). akhol- 
rcskanr fcam. or fog. 

Unusual Fire or Expiosion Hazztds: Contier may explode in hex of fin. Vapors ;nay uzve! co an ignition scwcz and flash 
back Iscprcpyl aicd~ol poses an explosion .hzrd indcars. outdoan. and in sewers. 

Hazxdous Combustion Pmducn: C&on oxides and ztid smoke. 
Fire-Fighting Insrrucrious: If pos.dIc witiou Ak. move contincr kom t’rr, ar-* - Apply cooling water co ccnfainc side umil 
wc!I tir Fke is cut Stay away tirn ids oi ranks. For massive fm in ur3a arr use noniror notics or unmznnd hose 

ddc~: if imp~ssih. wir.hdraw and Iez fire burn. Wicbdraw immedkcc!y if you hur a rising sound fkom w&g sakz dtvic= 
: mic any tank disdcradcn due to &e. Da m rc!easc moit &urn tire ccnmf mehods to scwc’z or warcrwayf. 

Fre--Fighrinq Equipment: 3czu1~e f3c may prcducz rnxic hcmal d eccmmsidon 
. aypram (X3X) witi a full fkpicr= opezxd in prcssw-dczand or ~sidve-g 

pmd~~czs. war 3 sdfconnincti brurbing 

rtssurt ma& SuucynI !zlrciie=e - 
protie cfcting g~~vidcs only limited protection - _ 

y;<;gx ;.;;::::.:..y ,. : 
,I.. :::; ::.y,: . . . . : _, . ...,: !“’ .: .: ., .: __...... S&~~on 6 -;Accjdenta[ Relay Me&&s:. .:.i’.~ .‘~~.~:..-~~.;“~~~~~~~~~:‘~~~~~~~~~ 

Spill /Leti Procedures: Nctiiy tieg perscnne!, isoialc and VCXUC XX. dczy enrry, and stay upwind. Shur off ignitin 
sees. Chnup pczscnnc! should prouc: againsr vapor inhalarion and skinfe:te conrzc: Waer spray may rcduc: vapor. bur 
cn3y nor Jr3czx ignition in c!osx! spaces. 

Small Spiils: itic u? with &. sand, veznic~iirc or other absorbent ncnccmbtibie cna~~ and plac: in sukblc umainas. 
Lrp2 SpiIIs 

Conoinmcnc Fcr ee spills. dike hr ahead of liquid spill for Ia= dispasaL Do ncx re!uze intc sewers or warerrays. 
Rquiarory Requirements: Fcihw q@iubie OSXA rcg~laricns (29 C3 1910.120). 

HancfIinq Pzxaurions: Use non-spa&Q r.ccls LO O~CI cznuincz. 
Storage Requirements: SUIIZ in a CA. ,@f, we!i-vc%Iartd arx away from hex ignidcn scuft~~ md inccmpatibics (Se= IO). 

WI -i-i--; -+mcr aiCy; 1, Grog 3. -.-w.-. w.... * 



koumuvt .AlcnhoI 

Plzxpid State: Liquid 
Appearance and Odor: Calories wi& a siigilt odor and 
biuc csu. 

Odor Tkreskolck 22 ppm’ 
Vapor Pressure: fi mm Zg at 25 7 (77 l C) 
Samrsed Vapor Densitp(Air = 13 ks/m5, 0.075 II&): 

I.24 ‘kg/m3 or 0.080 IbiG 
ErmuIa Weiqkr 60.c9 
Density (Ht_o= I. at 4 ‘Cl: 0.78505 at 68” (20 ‘Cl 
Water Soiubility : > IO 5% 
Ionkxion Potesiak LO.:0 ev 

Otker Soiubilities Soluble in l[c3haL e&r. chiomiorm. and 
benzene. Insoluble in salt soiudans. 

Boiling Poinr 180.5 T (82,C ‘C) 
FreeziBq Point -119.1 T (-89.3 ‘c) 
V’kasity: 21 c? It n T (23 ‘c) 
Refxtcjon Index 137s at 68 -F (Xl ‘t) 
Surface Tension: 20.3 dyne/cl x Ti “F (2.5 ‘Cl 
Critiai Tempemrurr 455 ? (22s ‘c) 
critiai pTesure: 47 arm 
OcnnoUWarer P3rritian Coeificknr log :cjw = a05 

Shb~ifity: hprmyl aicchoi is sebie Y mam rcmpezmzre in ckzd cantinct under nonnai si~rt?c md handling canditians. 
PoIymerizzion:‘Zk2rckus ~iymcrk3cion does aoc ccxr. 
Chniui IncompatibiIitia: hc!udc z*Adebyde. dforinc. ed~yiene oxide. kids md ~SCK-~ZJIG hydrogen c palladium. 
ai~~fom. alezm ~hosgc~t. pussium t-bucnxid: oxygm (forms umablc ~zcxidr), tiiucmcthsnc. barium pcctiorarr. 
rccztrlucmbamfe. -, c’mmium dioxide. sodium dickramze + suifuric xid. &-ninurn. Aluminum riopmpaxide. znd oxidizers. 
WI XZdc jCCC h’ZS ji $Y~c. XI&C. md “GGIIs&?. 

Conditions to Avoid: Spa- to hez~, ignition soultfz. md incompatibles. 
Kazxdous Decomposition Products Thc-mal axidjdve ~mptxirion of isopmpyl alcohol can produce c&an oxides and 
acid srnokt 

Toxicity Data:. 



. . 
,.. . _. ..-Setion 13 - Disoosai Consfderati’ons -.~=~~~~..:~- .. _ : . ..___.. :i ..:. ,:. .. 

Shipping Yame: Isopropyl01 or 
isopropyl 3lcohol 

Shipping Symbols; - 
Hazard C&s: 2 
ID Yy0.i LmI2!9 
Packing Group: II 
Label: .Fbmnable Liquid 
soecid ProvisioLLs (l7LUlU: TI 

Pduginq .4uLhorizaKions 
a) Gceprions:~lf3.150 
b) Non-bulk Rdcaqinqs 17201 
c) Bulk Rckaqing: 113242 

Quantity Limitations 
a) Passenger, Aircz& or RailcJr: 5 L 
b) Cvgo Aircmft Qoty 60 L 

Vessel Stowage Requirements 
a) Vessel Stowage: B 
b) Other: - 

EPA Rqularions: 
Lied ?s a K?!.A F-us Waste Numbc (00 CX 25121) 

References: f3.103. E~,126. K27, lj2,136.~39, L4.153. 159, I@. 167. 16& 176.187 

Prepared By .------- . M Gannon. BA 
hdusmial Hygiene Review -PA Roy. *MEI. aE 
Medid Review __ T Thaburn. MD. LWE 

. 
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n FIRST 
Materiai Safety Data Sheet 

3TANDS PRESTONE’ Engine Starting Fluid 

X DE?ARTMENT OF TRANS?ORTATlON 

mZ.U2Dous ~MxEIuALs Enme Stardug Fhid 

HAZXRD CLASSrFIcA-IxoN Flammable Gas 

XD~CATION NUT’+BER UN1960 

LABEL(s) REQUIRED RYnmabIe GY 

XL ENVlRONMENTAL DATA 

EMERGENCY PLANNING AND COMMUNrrY RIGHT TO KNOW INFORMATION 

This product confabs rhc folIowing cfxemicds subjecr to SAU m 4 Section 313 reponing: 

-I’-‘ 

\ 

This MSDS is directed to professional users and bulk ha.~dIers of the producr Co&u 
products are Iabefed in accorchnce witi Fcdeni Haurdous Subsranc~~ AX reguhions, 

While Fm Brands Cqomion beiievcs that the dam contained hmin are hanal and the 
opinions c~prc~~ed are those of quaiikd expup regarding rhe results of be tests conducted, the 
dam are uoc to be mken as a wanamy or representation for which Fu3t Brands Corporxioa 
assumes Iegal rcsponnbiliry. Thy are o&red soiefy for your coasideszldos ixmstigadon and 
vaifiurion Any use of t!mc dam and infonnadoa must be determined by the user to be in 
accordance with appiiubie fedaal. state aud Ioczi kws and regniarions. 

If more inforxuadon is urn pies conmx 
RLLewis 
Fsst Brands Corpotion 
88 tins xiu set 
Em Hanford CT 06108 
(203)7234X31 

copyrighr a 1989, Document Msnso254, January 14, 1991 Page 7 
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FiRsT 

Material Safety Data Sheet 
GRANDS PRESTONE@ Engine Starting Fluid 

1 NRA HAZURD C3OE A I 

PRODUCT NAME 

WE 

STOCK 

-FOR-X 

1. IDENTlRCATlON 

Eqine Stmiq Fluid 

As237 

13374-s 

.- IL PHYSICAL DATA 

BOILING POINT, 760 mm Hg 95OF 

FREEZING POINT less LbR -3OT 

DEXSITY (at 68°F) 5.6 lbs/gai 

V.-OR DENSlIlT (Air = I) 2.6 

VAPOR PRESSCZE (at 68QF) 305 am Hg 

AEROSOL CONTAINER PRESSURE (at 70°F psi& 
85 

VOLMTLES BY VOLUME 99% 

SOLI.iIILm IN WA.lZR by Wgr 43?5 

EVAPORATION RATE (Buq-i Acecite = I) 23 

APPE.ARAxE AMI ODOR CIear Iia+. e&r odor 

CogMght @3 1989, Docum~ M!33so154. JaIlLury 24,rgg1 - 

. . 
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- D RHST f 
BRANDS 

Material Safety Data Sheet 

PRESTONE@ Engine Starting Fluid 

111. HAZARDOUS INGi?E3lENfS 

(izc'cdea Z&XC, NT, OSiTd and ACtiS tied ck'P;osexs great:= thn 0 -14) 

kftATz3~& 4 CLS# f=(Icsu7s Lzfz" SOuizc~ 

f',kyl ether 40-70 60-29-f 400 ppm TWA (3) 
500 ppm ST"; (3) 

!X-hept2ULlZ 25-60 142-32-j 400 ppm TWA - (31 
500 ppm sT”;;L (3) 

Methylcfclohe~e 25-60 108-87-t 400 pp TWA (3) 

s-10 124-38-9 10000 ppm TXA 
so00 ppm TWA 
30000 ppm STZL 

(II 
(2) 
(3) 

- -’ NON-=iWUZ!DOUS NGXZ3ZZNTS > 14 
None 

None of tke other inqreditxts ia listed as a caztinoqen 
or pocesclal carciaogen 5y OS?& HE or XC. 

Trzc sou=ce Ear exposure lizits lbtec! above k'e: 
(I) OSXA Irzmissible -3posure ti--;: (af,PectAve 9189) 
(2) xGi3 Tk~e~hold L-t Value (1988-89 ziti0~) 
(3) Bath the O.S:'x Pf,S ant! ACGiS TLT 
(4) RecorzendeC by the .XaxuZact=L’tr 

IV. RRE AND EXPLOSION HAZARD DATA 
. 

FLAsa POINT 
Tag Open Cup: Not dcrumincd 
Pen&y-;?/iartus Closed Cq: 49°F 

AEROSOL FLAME EXTEXSXON 
Grcter dun 18 incbets 

FLASABXCG 
Yes 

copyrip;ht G3 1989. Documcnc MSDSiY254.S.. 24.1gg1 Page 2 
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FIRST 
BRANDS 

Materiai Safety Data Sheet 

PRESTONE3 Engine Starting Fluid 

- .  .  I  

- .  

AEROSOL FIRE PROTECTION LEVEL 
Lee! 3.4erosoi (NFP,4 308) 

FLZLE LDfITS N AJR, +‘u BY VOLLXE 
LOWER: I.235 

UPPERZ 36.5 

AUTOIGLXTION TENPERAIURE 
180°C 

EXI’INGUISXNG &MEDLA 
Foam. alcohol foam, carbon dioxide. and &y chemicaL Water may be unsuitable escepc 
as cooling medium. 

SPECIAL FIRE FIGETNG PROCEDURES 
Use seff-camaincd brucbing apparams. Toxic fumes may be emirtedm 

UNUSUAL FIRE AND E;43PtOSION HXlARDS 
Exuemeiy flammabie conrents. presstied comainen. Vapors are heavier than air and 
may navel or be moved by air cumms and be ignited by pilot Iights. ocher frames. 
smoking. sparks, hams. decticai equipmem sxadc discharges or other ignition sources 
at IocafioIls discam .kom pmducr handling poinr 

V. HEALTii HAZARD DATA 

EFFECTS OF StNGLE OVEREXPOSURE 

SWALLOWNG 
I. 

May cause sigm and symptoms of sysremic imoxication. wirh 
incwrdinvioe blued vision. headache. analgesia, unconsciousness aud 
respicarory faiIure due to depcssion OS’ the c.eaa;lI llcvous sysrem. Due 
co high voladIicy. may rapidly distend tie stomach causing discomfort 
and may make bmtig dEicui~ May also cause pneumonitis if 
asptied 

sxmABsORPl=ION 

-7SON 

Signiiiun! absorption aoc espec:ed. 

Acts as a azucoric or persl anestiedc, May cause irritzion of &e 
respirzrory UZCL ti& cough md also signs and symptoms of inroxicado~ 
WiLh iIlCOOddliOG biuxed vision. headache. anaigesk 
unconsciousxss. cardiac irquhrides. and respiratory failure due to 
depression of rhe czzmzi ae-Tous sysm~ Brearking high vapor 
concem3fions m3y cause hem race irqdaides. possibiy fati. 
pticxiar~y 51 persons wich hem dise3se. 

a-=- SXN CONTACT 1-y uuse mild kirxioa. eq-eri=cA as Icxzi redness. 

P3ge 3 



- =- r3 FRST 
BFUWX 

Material Safety Data Sheet 

PRESTONE* Engine S&arting Fluid 

EYE CObTXCT Exposure to liquid or hi& conceznzions of vapx may cause idarioa 
expexiezctd as redness, excess rezriug. and possible swelling of the 
conjuncciva 

EFFECTS OF REPEATED OVEREXPOSURE 

Repeated skin exposure can cause crac!cing md drying. Repeated Wakioa may cause loss of appecice. 
exhaustion. headaches. drowsiness. doziness. cvdiac xrh$xnia c=naaI ne.rvous system excitability, and 

_ psyc?zic diszurbimces. 

OTHER EFFECTS OF OVEREXPOSURE 

May case albuminuria and poiycythemiz 

MEDICAt CONDITIONS AGGFIAVATED BY OVEREXIJOSUJRE 

Because of irs idacing and defatig proper&. this mareriai may agmvare an existing dermadris, 
Exisdng cadiac conditions may be aggravad if inbaled in hi@ concenuarions and may be fatal as a 
result of serious anhydmia and cardiac decompensatioa 

SIGNIFICANT bIBORATORY DATA WITH POSS1BLE REWANCE TO HUMAN HEALTH 
HAZARDS 

None cxkendy hewn, 

EMERGENCY AND FIRST AID PROCEDURES 

SWXLLOWING Give at Ius~ 2 giasses of milk or watef if tie padent is conscious. Do 
not induce vomiting. Cain a physician ixnmediattly. 

SRIN 

lMX.ALATION 

Wash wirh soap and warn. 

Remove to fresh air- Give zrd5cii respinion if not bre&ing @R 
may be requked if uniia~~ arrest occun. Oxygen may be give3 if 
ncessary. Cdl a physicii 

EYES Immediaceiy flush eyes with pkzxy of water for Iusr 15 minures. Seek 
medical anezdoa prefexbiy 3~1 ophrhalmoIogist 

NOTES TO PB-YsIcLu 2&y prod=: 3rrhyctm3.k especirIly in a perron with au irritable 
myccardium. Because of possible amhycbmoguic effecs. 
symparhomimedcs s&mid be used with caxioe Avoid rhe use of 
epinqhrint 

Copyright Q 1989, Documezc MSDSOZs4, kuary 24.1991 Rqe 4 



Material Safety Data Sheet 

PRESTONE@ Engine Starting Fiuid 

There is no specific midore. Treatma of ovenxpaure should be 
dkud st the conucl of synproms and rhe ciiniui cnmfition Ardficial 
v~don may be rqui& if coma is de+ and brezhing shallow. 

VI, R&4CTlVlTY DATA : 

HAZARDOUS PQLYMERQATION 
Wd not occur. 

CONDlTIONS TO AVOID He& sparks and open Ilames. 

INCOMPATIXUTY @-fdhds b Avoid) 
smnlg oxidizing agents. 

E.&!SXDOUS COMBUSXN OR DECOMPOSITLON PRODUCTS 
Exuemefy flammable, WiII burn tb form urboa dioxide. czrbon 
monoxide May form oxides of niuogerr. 

Vlt SPILL OR LEAK PROCEDURE 

STEPSTO BE TXEX IF i’AATERU.L IS RELEASED OR SPILLED 
Wear aopmpriate personal pmtccive equipment and remove all source 
of ignihoa Contain spill using absorbezt mzetrki ad coilecr Masai 
for disposal in a conainer suitable for flammable waste. See Section IV, 
“Unusual Fue and Eqlosion Feds.” 

WASTE DISPOSAL MIXHOD 
Wasu maurid is a RCL4 bzudous wase due to ignirabiky if 
disurded in its pu.rcsaScd font. Inc’mciation, -czX Or landmling 
should be urried out in xmrdanc: witi appiicabIe RCRA FedaaL 
Scare. md LouI rquiatious. 

Copy@lr a 1989. Doannex MSDS0254, Sanw; 14. 199 1 
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-. r3 FIRST 
BRANDS 

Materiaf Safety Data Sheet 

PRESTON9 Engine Starting Fluid 

WI. SPECIAL PROTECTION INFORMATION 

(for manufacturing and bulk spill deanup) 

RESPlIuTORY PR0mxTI0N 
Use NIO.SH/MSXk approved Qemiuf edge respimror for 
opemions w&k3 ni3y resti in employee esposure 3bove the Panissibie 
Exposure Limit (PEl). 

TESTILATION Use loui eshust vencilarion for operations which may resuh in 
employee CqYosure 3hve tile PEL 

PROTECTIVE GLOVES None required under nom& use. PVA (poQviay1 akohoi) gioves are 
recommended for operations which may result in rqc3td skin cotuac~ 

EYE PIwrEmON Safery giasses 3x-e considered adeqtme for normal use. 

OTEiER PROTECTWE EQUIP- 
None rqired 

-- 
IX. S?EClAL PRECAURONS 

PRECAUTlONS TO BE TAKEN IN HANDLING AND STORING 

. DANGIZ Exrremeiy ffammabie. Do UOK score near he% spa&s or open flame. 

. Do not ia&a.Ie vapors: use in well vemhed area 

. Avoid eye and prolonged &in COIXCL 

. Do not drink or .swaIIow c~ntems, 

. Contents under pressux do not sfore Y tcznpemurcs above IWF. 

OTH’k PRECAUTIONS 

Observe ail requireeenu of pfaa company or government reguhcioas, 

KEEP OUT OF EACi OF CXILDRE?T. 

Copyright G 1989. DCCUEX MSDSO”LS4. lanxuy 24.1991 P3ge 6 
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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 
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OHM Retnediafiofiwvices Corp. Ts 
‘I CARDINAL ” SAFETY RULES 

l No failure to report Accidents/ 
Injuries immediately; No . 
misrepresenation of injuries 

l No failure to comply with all 
safety requirements, 
procedures or policies 

l No illicit drugs/alcohol 

l No fighting 

l No horseplay 

l No malicious destruction of . 
company property 

a NU firearms 

%ilure to campiy with these rules will result in immediate discharge. 
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Inspection Requirements 
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Training Requiremuls - _ 
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1.0 llVTRODUCTION 

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 
(NAVFAC), dated August 1993. OHM will perform the inspections and tests required to 
ensure that materials, workmanship and construction conform to the LANTDJY-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. 

D.O. 0100 l-l OHM/18319 



2.0 PROGRAM ORGANKZATIONAND 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 wilI 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: 

l Reviewing all deliverables prior to submittal to LANTDIV 

l Communicating with the Project Manager to ensure project schedule and scope 
compliance 

l 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 

l Reviewing program QC procedures 

l Providing cost accounting updates to verify project is within budget 

D.O. 0100 2-1 OHM/18319 
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QC Organization Chart 
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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: 

. 

. 

l 

. 

. 

l 

l 

. 

. 

. 

. 

. 

. 

. 

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 

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 

Approval of project remedial action/construction methodologies 

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 

Notification of project and QA personnel of nonconformances and changes 
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l Notification of the project staff and, as appropriate, QA personnel of void project- 
related documents and information 

l Determination that changes, revisions, and rework are subject to the same QC 
requirements as the original work 

l Serve as final reviewer prior to release of project information 

l 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: 

l Participating in the coordination and mutual understanding meeting 

l Supervising all day-to-day site activities in accordance.with project and program 
requirements 

l Oversight of subcontractor services 

l Preparing the Contractor Production Report 

l Initiating corrective actions for non-conformances identified on site 

l Communicating with the Project Manager on project progress in all areas 

l 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 I. GILMAN 

The Program QC Manager is responsible for: 

l Managing implementation of program quality requirements 

l Conducting independent audits of site activities 

l Overseeing the work of the Project Quality Engineer 

l Monitoring nonconformances 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 

l Reviewing the laboratory QC program for conformance with contract requirements 
- i 

+ Participating in the coordination and mutual understanding meeting 

l Interfacing with project technical staff to ensure compliance with program quality 
requirements 

l Conducting periodic independent QA/QC reviews, surveillances, and/or audits of 
engineering/design/construction activities 

l Performing, or causing to be performed, daily inspections and tests in accordance 
with Section 3.1 of this plan 

l Conducting, or causing to be conducted, biweekly QC meetings in accordance with 
Section 8.2 of this plan 

l 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: 

l Temporarily shut down a portion of work if work practices or procedures are 
determined to be incorrect or out of compliance with the specifications 

l 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: 

l Providing technical direction and expertise for daily work on-site 

l Ensuring the engineering activities on-site are performed in compliance with project 
drawings and specifications 

l Interfacing the site supervisor and QC engineer concerning any technical or 
engineering issues concerning subcontractors. 

l Inspecting major equipment for conformance to the project specifications upon 
delivery to the site 

l 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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spe=. 
Section 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

01010 

D2102 

N/A 

12220 

I1430 

I2220 

12220 

I2223 

I2220 

- 

Table 1 
Definable Features of Work 

Paragraph 
Preparatory 

Feature of Work 
Initial 

Follow-up 

No. Reg. Date Reg. 
Remarks 

Dale Reg. Date 

1.2 Remedial Action Work Plan QC review 

1.2 Erosion Control Plan QC review 

1.2 Subsurface Informalion and Utilities Civil Drawings QC review - final report 

1.2 Site Safety and Heafth Plan QC review 

1.2 Construction Quality Control Plan (CQCP) QC monitor and certily 

1.2 Sampling and Analysis Plan QC review 

1.2 Testing Laboratory Qualification Sufxnll with CQCP 

1.2 Submittal Register Subml with CQCP 

1.3 As-built Records Final report 

1.3 Olher SD-18 Records Per basis contract 

1.3 Environmental Conditions Report Prior to mobilization 

1.3 Contract Management System Per basic contract 

1.3 QC Meeting Minutes/Report CC review 

1.3 Permits QC review 

1.3 Conlrador Closeout Report QC review 

3.1 Temporary Facility X 

Site Mobilization X X Rd. RAWP 

3.2, 3.4 Clearing and grubbing X X X Rd. RAWP 

Initial Charaderiration for Disposal X X X FM. RAWP 

- Pre-excavation Screening X X X Rd. RAWP 

3.2 Excavation X X X Rd. RAWP 

3.1 Confirmation Sampling X X X QC review 

3.4 Backfill X X X QC review 

3.1 Underground Utilities X X X QC review 

3.3, 3.4 Transportalion and Disposal X X X 

3.7 Sile Restoration X X X QC review 

- Site Demobilizalion X Rd. 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; 

c) 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 correction 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. 

f= 
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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. 

D.O. 0100 5-1 OHM/18319 



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 verity 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: 

l Date 
l Contract name and number 
l Contractor’s name, address, and telephone number 
l Number and title of each record document 
l 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 

Data on weather and any delays attributable to such weather 

Number of personnel on site (OHM and subcontractors) 

A listing 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 

A statement that supplies and materials incorporated into the work are in full 
compliance with the requirements of the contract 
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- 
s 8.0 MEETIiVGSICOORDINATION 

.- 

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 QC MEETINGS 

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: 

l Review the minutes of the previous meeting 

l 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 

l Review the status of submittals: 
- Submittals reviewed and approved since last meeting 
- Submittals required in the near future 

l 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 

l Resolve QC and production problems 
l Address items that may require a revision of the QC plan (i.e., changes in 

procedures) 
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2.0 IIV’TRODUCTION 

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 (LANTDlV) 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. 
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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: 

l R-e-excavation field screening 

l Monitor field activities for vapor emissions and personnel health and safety using 
direct-reading instruments 

l Soils excavation 

l Sample and screen the excavation base and sidewalls using visual inspection and 
gas chromatograph in order to delineate the limits of excavation 

l Sample and analyze the excavation base and sidewalls following on-site screening 
to confirm that the soils remaining are indeed “clean” 

l Sample and analyze water from decon operations, stormwater runoff, dewatering 
operations, etc. 

l 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 

l Dispose of water and “incidental waste” 

l Backfill excavations 

l Perform surveillances and technica 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. He is ’ 
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 

l Organization of the project staff and assignment of responsibilities 

l Understanding of contract and scope of work for a specific project 

l Communication to the project staff regarding client requirements and QA practices 

l Identification, documentation, and notification to the client and project staff and 
QA personnel of changes in the scope of work, project documentation and activities 

l Supervision of preparation and approval of project-specific procedures, work 
plans, and QA project plans 
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l Approval of project design basis, design parameters, drawings, and reports 

l Approval of project remedial action/construction methodologies 

l Dissemination of project-related information from the client such as design basis, 
input parameters, and drawings 

l Liaison for communications with the client and subcontractors Liaison between the 
project staff and other internal groups 

l Decision of whether or not drawings require independent review 

l Investigation of nonconformances, notification of QA personnel, and 
implementation of corrective actions 

l 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 

l Determination that changes, revisions, and rework are subject to the same QC 
requirements as the original work 

l Serve as final reviewer prior to release of project information 

l 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 OY Designee 

The site supervisor is responsible for the day-today 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: 

l Notification to the project manager if the project cannot be completed with regard to 
quality, schedule, or cost 

l Oversight and control of subcontractor services 
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-- : l Liaison for communications with OHM project staff and other internal groups as 
well as with the NTR and on-site inspector 

l Supervision day-to-day site activities in accordance with project and program 
requirements 

l Preparing the Contractor Production Report 

l Initiating corrective actions for nonconformance identified on-site 

Project Chemical QA/QC Officer - Theresa 0. 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: 

l 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 

l Certifying the level of QA that has been achieved during the generation of analytical 
data 

l Initiating and overseeing all audit functions 

l Stopping work if quality objectives are not being met 

l 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: 

l 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: 

l Carrying out all sampling in accordance with approved procedures and 
methodologies as defined in the SAP 

l Generating field blanks, equipment r&ate blanks, and acquiring field duplicate 
samples as required by the SAP 

l 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 
Qualify Assurance Requirements for the Navy Installation Resforation 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 Remeciid Action 
Objectives (&kg) Objectives (pg/kg) 

Dieldrin 37 1.0 

4,4’-DDD 2,484 700 

I 4,4’-DDT I 1,753 I Loo0 

a-chlordane 

g-chlordane (lindane) 

459 moo 

459 zoo0 
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3.0 SAMPLmTG 

3.1 SAMPLING METHODS AND PROCEDURES 

-  
I  

Table A-l “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 l-12 and be a composite of five random grab samples 
collected from areas of suspected contamination, discolored soils, and OVA 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 

D.O. 0100 3-l OHM/18319 



on-site laboratory. Results wilI 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-l. 

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 CC 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-l. 

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 baiiers. 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 WE, disposable sampling materials, etc. will be sampled 
and sent off-site for disposal analyses as specified in Appendix A, Table A-l. 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 IDENTIFIC.ATION 

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: 

CLJXXX-YY-NNN 

Where: 
CLJ = Camp Lejeune 

XXX = D.O. for the project (100) 

W= Sample Task: 
Waste Characterization Screening (WC) 
Field Screening (FS> 
Confirmation Sampling (CS) 
Incidental Water (IW) 
Incidental Other (IO) 
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-l. 

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-l: 

l Field Blanks - Field blanks consist of the source water used in decontamination and 
steam cleaning. At a 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. 

l 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 r&ate 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. 

l 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 (Equinox 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 II 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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l 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 

l 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. 

l Sample collection activities should proceed progressively from the least 
contaminated area to the most contaminated area 

l 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. 

l Any tools used in sampling must be carefully decontaminated prior to first use and 
after each sample. 

l 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: 

l Date and time of sampling 

l 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 

l 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 

l Unusual appearance or odor of a sample 

l Measurements, volume of flow, temperature, and weather conditions 

l Additional samples and reasons for obtaining them 

l Levels of protection used (with justification) 

l Meetings and telephone conversations held with LANTDIV, NTR, regulatory 
agencies, project manager, or supervisor. 

l Details concerning any samples split with another party 

l 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-l 

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) It is in your actual possession, or 
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/- 2) It is 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) It is 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) 

2) 

3) 

4) 

Project Name 

Project Location - City and State in which the project is located 

Project Number 

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 - Turnaround 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. 
included in Appendix B. 

A copy of the OHM sample shipping label is 

-- 
.5- 
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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-l. 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, at a 
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 OVA or PID, 02/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: 

l Proper identification of the analyte 

l Generation of calculations 

l Checking all calibrations to ensure support of data 

l All QA/QC checks are supportive of data 

l All documentation is complete and accurate in respective log books 

l 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: 

l Sample preparation information is correct and complete 
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- 
l Analysis information is correct and complete 
* The appropriate SOPS have been followed 
l Analytical results are correct and complete 
l QC samples are within established control limits 
. Blanks are within appropriate QC limits 
l 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: 

. Calibration data are scientifically sound, appropriate to method, and completely 
documented. 

l QC samples are within established limits. 

l Reporting units are consistent with the method and the matrix. 

. Quantitative results are correct. 

l Data results are consistent with information on the COC. 

l Documentation is complete. 

l The data is ready for incorporation into a final report. 

l 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: 
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Description of sample types 

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 

Calibrations (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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l Verifying that all requested data are reported 

l Verifying that samples are analyzed according to the contract specified method 

l Verifying that holding times are not exceeded 

l Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall 
within the laboratory’s acceptable criteria 

l Reviewing blank data for gross contamination 

l 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: 

A. Project logbooks 
B. Drum logs and other forms 
C. Sample identification documents 
D. Chain-of-custody records 
E. Analytical logbooks, laboratory data, calculations, graphs, etc. 
F. Correspondence 

- Intra-office 
- Client 

- Regulating agencies 
- Record of confidential material 

G. Report notes, calculations, drafts 
H. References, literature 
I. Sample (on-hand) inventory 
J. Check-out logs 
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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 I (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 + 3SD 
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 &3s, 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. J. 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: 

l Methylene chloride 
l Acetone 
l Freon (1,1,2-trichlorotrifluorethane) 
l BisQ-ethylhexyl)phthalate 
l Hexane 
l Isopropanol 
l 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 AMI 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: 

l Performance audit 
l 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: 

l Overall level of organization and professionalism 

l All activities conducted in accordance with work plan 

l All procedures and analyses conducted according to procedures outlined in this 
document 
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l Sample collection techniques versus the site sampling and analysis plan or CDAP 

l Level of activity and sample documentation 

l Working order of instruments and equipment 

l Level of QC conducted by each field team 

l Contingency plans in case of equipment failure or other event preventing the planned 
activity from proceeding 

l Decontamination procedures 

l Level of efficiency which each team conducts planned activities at the site 

l 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 wiU be conducted in coordination with the NTR, as directed by 
the Project Manager. 

OHM will also submit to ail 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 wilI 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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8.0 CORRECTIVE ACTION 

Corrective actions may be necessary as a result of the following QA activities: 

l Field and laboratory performance audits 
l Field and laboratory system audits 
l Inter-laboratory comparison studies 
l Calibration data fall out of specified limits 
l Failure to adhere to the site SAP 
l Failure to adhere to standard operating procedures and methods 
l Data completeness below required limits 
l 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 occurred 

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: 

l Modifications to procedures 
l Recalibration of instruments 
l Replacement of solvents, reagents, and/or standards 
l Additional training of personnel 
l 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: 
n p- 

l A description of the problem, deficiency, or issue 
l Proposed resolutions 
l Resulting actions 
l Effectiveness of the resolutions 
l Personnel responsible for implementation of the corrective actions 
l 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 aJl 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: 

l Assessment of measurement data precision, accuracy, and completeness 
l System and performance audit results 
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l Significant QA problems and corrective actions implemented 
l Copies of documentation such as memos, 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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camp Lc 
w Olocl 
Project No I83 19 

‘1\,*, 

\  

TAli ,A-1 
SAMPLING SUMMARY 

Composite of TCL Valatiles 8240 14 days (1) 4 oz glass wit 

6 random TCL Semi-Volatiles 8270 7 days ext. 40 days analysis tcflon-ltned lids 

W&C grabs ss spoon or TCL Pesticidcs/PCBs 8080 7 days cxt; 40 days analysis 

ACC l-42 Characterization for Soil once Mmofl (except shovel, SS bucket 7 days 
NEESA TAL Metals 6010,7ooo 6 mos. Hg 28 days 

Dtsposal volatiles-- or bowl 
Level E Coal IO 4°C (2) 16 oz glaris WI 

tctlon-lined lids 

gabs for 
volatilcs) 

Aldrin 

Dicldrin 
Pre-cxcava~ton Field 30+2dup 4.4’.DDD 

IiquicUiiquid phase 

AOC l-12 Screening SO11 
1 per grid point On-Site CXbaCtlM 

o”lO’xlUgrid 
Grab ssspoon, ss AsAp 

bowl Screen 4.4’-DDT modified method 
7 days cxt; 40 days analysis Cool to 4-c 

(1)4oz&sswitl 

(On-site CC Screen) Total=32 elpha-Chlordanc tellon-lined lids 
8080 

ganuna-C:hlordanc 

I Altim 
D1cldri” 

Prc-excavation Field 24+ I dup 4.4’-DDD 
liquid/liquid phase 

AOC 13-16 Screening SOlI 
1 per grid point ss span, ss 

on l(Yx 1G’grid 
Grab 

bowl 
ASAP 

On-Site emactton 
4.4’.DDT 7 days cxt; 40 days analysis Cool LO 4°C 

(1)4oz&sswiti 

(On-site GC Screen) Total = 24 Screen modilicd mc*od 
alpha-Chlordanc 

tellon-lined I& 
8080 

gamma-Chlordane 

A&i” 
Dicldri” 

Pm-excavation Field 12+ 1 dup 4,4’-DDD 
liquid&quid phae 

AX! 17-20 Screening SO11 
I pcrgridpoint 

Grab 
ss spoon, ss 

on I(Tx IG’grid boWI 
ASAP 

oms1tc extraction 
SW%” 4,4’-DDT modtftcd method 7 days ext; 40 days analysts Cool to 4°C 

(1)4orglasswitt 

(On-site GC Screen) Total = I3 alpha-Chlordanc tetlon-hned ltds 
8080 

gamma-Chlordanc 

Aldli” 

Dicldrin 
Precxeavation Field IiqttidIhquid phase 

AOC 21-24 SCWi-lillg Soil 
I pa grid poinl 

12+1dup 
ss spoon, ss Oditt 4,4’-DDD 

extraction (1)40zglaYsw1tb 

(On-site GC! Screen) 
onlO’xl(Tg”d 

Grab 
Total = 13 

bowl 
ASAP 

&CC” 4.4’-DDT modiicd method 
7 days ext. 40 days analysis Cool to 4’C 

alphaChlordanc 
tcflon-lined lids 

8080 
g--C!hlOrdanC 

Al&i” 
Die&ii 

Pre-cxcavatio” Field 12+ 1 dup 4.4’-DDD 
liquid/liquid phase 

AGC 25-28 SCWting SO11 
I per grid poinl ss spoon, ss 

onlG’xlUgid 
Grab 

bOWl 
ASAP 

On-Site exlraGti0” (1)4ozglasswitb 

(On-site GC Screen) Total = 13 
SClCC” 4,4’-DDT modified method 7 days ext. 40 days analysis Cool 10 4°C 

alpha-Chlordane t&m-lined lids 
8080 

gamma-Chlordane 

Notes: 

1) Collect datly--analyze s~nples from every other day only Hold others unless evidence of contanunation cxislr. 
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‘j camp L 
Do OIOL 

‘I 

J TAL A-l 
Project No 18319 SAMPLING SUMMARY 4f% 

Sample 
Location 

Sample Point Matrix 
Sampling 

Frequency 
Appror Sampling Sampling 

Sample No Method Equipment 
TAT QC Level Required Anafyrta Analytical Method Holding Time Prorervalivu Containers 

ACXZ 29-32 

AOC 33-38 

AOC 39-42 

Precxcavatmn Field 
SCXCCning 

(On-site GC Screen) 

Soil 

Pre-excavation Field 
SCWl.Ulg 

(On-site GC Screen) 
Soil 

Pre-excavation Field 
SCrWling 

(On-sire GC Screen) 

Soil 

I per grid point 
on ICfx IG’gid 

1 per grid point 
onl(TxlLTgrid 

Il+ldup 
Grab 

Total = 13 

24+ 1 dup 

Total = 24 
Grab 

12+1dup 
Grab 

Total= 13 

ss spoon, ss 
bw.4 

ss SpooR ss 

boWI 

ss *pan, ss 
bawl 

ASAl’ 

ASAP 

ASAP 

Aldrm 

DI&irl!l 

On-Site 
SCKCll 

4,4’-DDD 

4.4’.DDT 
alpha-Chlordanc 

gamma-Chlordanc 

Aldrin 

Die&n 

On-Site 
SCrCUl 

4,4’-DDD 

4.4’~DDT 
alpha-Chlordaw 

gamma-Chlordanc 

Aldrill 
Dieldnn 

On-Site 
SUCCll 

4.4’.DDD 
4,4’-DDT 

alpha-Chlordane 
gamma-Chlordanc 

liquidniquid phase 
extraction 

modified method 
8080 

liquid/liquid pharn 
cxkrackian 

modified method 
8080 

liquid&quid phase 
extraction 

modified method 
8080 

7 days cxt; 40 days analysis 

7 days ext; 40 days analysis 

‘I days at; 40 days analysis 

Cool to 4°C 

Cool to 4’C 

Cool to 4Yz 

:l)4ozglasswllh 
tellon-lined lids 

~1)4oz&sswith 

tcflon-lined 118 

:l)4ozglasrwllh 
tcflon-lined lids 

I) Collect dally--analyze samples from way 0th~ day only Hold others unless evtdence of contamination exists 
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camp L 
J 

Q , ,  

w 01(x 
TAL A-l 1 

Project No 18319 SAMPLING SUMMARY 

‘#‘I SAP 
iica 00 

4i% 

Sample 
Location 

Sample Point Matrix 
Sampling 

Frequency 
Approx Sampling Sampling 

Sample No Method Equipment 
TAT QCLevel Required Analysis Annlytical Method Holding Time P~~W-WitiVl3 CCIlhiWrS 

1 per 50 Itnear Die&n 

Prc-Confirmation 
feet along each 6walls+6 4.4.DDD liquid&quid pbasc 

AOC l-12 Field Screening Soil 
wall+lperSC~I lloor+ldup 

Grab 
ss spoon, ss 

ASAP 
On-Site 4,CDDT wctraction 

7 days a(; 40 days analysis Cool IO 4OC 
(1)4ozglasrwid 

(On-site GC Screen) 
%pre feet of bowl SCX.Cll alpha-Chlordanc modilicd method tellon-lined Ii& 

flcmr of excavated Total = 13 gamma-chlordanc 8080 
area 

AIdfill 
1 per 50 linear Dieldrin 

Pre-Confirmation 
feet along each 6walls+S 4,4’-DDD liquidniquid phase 

AOC 13-16 Field Screening Soil 
wall+ 1 pas00 floor+ 1 dup ss spool& ss on-Slk 4.4’-DDT extraction (1)402&ssw1tl 

(On-site GC Screen) 
square feet of 

Grab 
bowl 

ASAP 
SiX.en alpbaCblordane mod&cd method 

7 days at; 40 days analysis Cool to 4’C 
teflon-lined lids 

llwr of excavated Total = 12 gamma-Chlordane 8080 
area 

A&ii 
I p-x 50 lmcar D1eldnll 

Pre-Confiitlon 
feet along each 4 walls t 3 4.4’-DDD IiquMiquid phase 

ACC 17-20 Fbeld Screening Soil 
wall+lpcr5oo noor+ldup 

squuc feet of 
Grab 

ss SporL ss 
ASAP 

On-Site 4.4’-DDT cXlractlOn 
7 days ext. 40 days analysis Cwl to 4°C 

(I)4oxglasswiu 

(on-we GC Screen) 
bowl SCICCll alpha-Chlordanc moddied method tetlon-lined lids 

flwr of excavated Total =8 gamma-Chlordanc 8080 
area 

I 
_ . - - -. - . . ..--. -. 

AOC 25-28 Field Screening 
I I 

SCM1 
wall + I per 500 

I 

floor + 1 dup 
square feet of I 

G..” 
II-L. .̂1_ I?- c...--..\ I b 

I I I ( ssspoon,ss 
Dieldrin 

Prr.fhnfirmarion 4.4~DDD liquid&quid phase 

I-A 
owl 

ASAP 

O”-Sitc 

4.4’-DDT extraction 
SUCCll alpha-Chlordane moddied mctbod 

7 days CM, 40 days analysis Cool to 4oc 
(1)4ozgks witt 

tcflon-lined lids 

I 

\“,P”“C “L. .JW.,U., 

I I 

flc.xofecavated~ Total =8 1 1 gamma-Chlordanc 8080 

Notes: 

I) Collect dally--analyze samples from exery other day only. Hold others unless evidence of contamination cx~sts 
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‘) TAB A-l 
SAMPLING SUMMARY 

“ I , ,  

camp Lc ) Do 0100 
Project No 18319 

:  .y ,‘, 

Sample 
IAcatlon 

Sample Point Matrix 
Sampling 

Frequency 

Appror Sampling Sampling 
Sample No Method Equipment 

TAT QC Level Required Analysts Analytical Method Holding Time Preservatives Containers 

Prc-Confiiation 
AOC 29-32 Field Screening 

(On-site GC Screen) 

Prc-Confiition 
AOC 33-38 Fxdd Screening 

(On-sltc GC Screen) 

Prc-Conftrmation 
AGC 3942 Fteld Screening 

(On-roe CC Screen) 

I per 3” ttnear Dt&ktn 
feet alottg each 4walls+3 4.4’-DDD ltquidfliquid phase 

Soil 
wall + 1 per SMJ floor + 1 dup 

Grab 
ss *peon, ss 

square feet of bawl 
ASAP 

On-Site 4,4’-DDT extraction 
SCICCII alpha-Chlordaw modiied method 

7 days ext; 40 days analysis Cool to 4°C 
(1)4ozglasswiU 

tcflon-lined bds 

tlwr of excavated Total =8 gamma-Chlordane 8080 

area 

Akin 
I per 50 linear DleldM 
feet along each 6 walls + 5 4,4-DDD liquv.Miquid phase 

Soil 
wall + I per 500 floor + 1 dup Grab 

ss .%paon, ss 
ASAP 

On-Site 4.4’.DDT extraction 

square feet of bawl Screen alpha-Chlordanc modified method 
7 days cxt; 40 days analysis cool to 4% 

(1)4orglasr Wltt 
tcflon-lined It& 

floor of excavated Total = 12 gamma-Chlordanc 8080 

area 

Aldrin 
I per 50 linear Dieldrin 

feet along each 4 walls + 3 4,4’-DDD liquid/liquid p4zse 

Soil 
wall + I per 500 floor + 1 dup 

Grab 
ss spoon, ss ASAP 

On-Site 4,4’-DDT extraction (1) 4 OL glass WIti 

square feet or bowl SCrC.Zl alpha-Chlordane modified method 
7 days ext. 40 days analysis Cool to 4OC 

tellon-bncd bds 

floor of excavated Total =ll gamma-Chlordane 8080 

area 

Notes 

I) Collect darly-analyze samples from every other day only. Hold others unless cvidencc of contamtnatmn exists 
Pagc4of7 
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SAMPLING SUMMARY 

Sample 
Location 

Sample Point Matrix 
Sampling 

Frequency 
AppX Sampling &3”@h~ 

Sample No Method Equipment 
TAT QCLevel Required Analysis Analyticnl Method Holding Time Preservatives Containers 

I pa 50 linear I per 50 linear 

feet alOoS each feet alOoS each 6walb+6 6walb+6 

AOC l-12 AOC l-12 
Contimation Contimation wall+lper500 flmr+ldup wall+lper500 flmr+ldup 

(OKsite Laboratory) (OKsite Laboratory) 
Soil Soil 

square feet of square feet of 
Grab Grab 

ss spoon, ss ss spoon, ss 
boWI bowl 

48 hour NEESA 48 hour NEESA 
Level c Level c 

TCL Pesticides TCL Pesticides 8080 8080 7 days cxt; 40 days analysis 7 days cxt; 40 days analysis Cd to 4’C Cool to 4’C 
(I) 8 ozgiass will (I) 8 ozgiass will 

tcflan-lined lids tcflan-lined lids 
flcor of excavated flcor of excavated Total = I3 Total = I3 

area area 

I per 50 liiear I per 50 liiear 

feet akUI8 each feet alOo each 6 walls + 5 6 walls + 5 

AOc l3-l6 AOc l3-l6 
Confimmtion Confimmtion 

Soil Soil 
wall+ I per500 i&r+ 1 dup wall+ I per500 i&r+ 1 dup 

(OIT-site Laboratory) (OIT-site Laboratory) square feet of square feet of 
Grab Grab 

ss spoon, ss ss spoon, ss NEESA NEESA (1)80z&ssw1tl (1)80z&ssw1tl 
boWI bowl 

48 hour 48 hour 
Level c Level c 

TCL Pesticides TCL Pesticides 8080 8080 7 days ext. 40 days analysis 7 days ext. 40 days analysis Cool to 4% Cool to 4% 
t&m-lined lids t&m-lined lids 

floor of excavated floor of excavated Total = 12 Total = 12 
area area 

I per 50 linear I per 50 linear 
feet along each feet along each 4 walls + 3 4 walls + 3 

ACX 17-20 ACX 17-20 
Co&m&on Conlirmation Soil Soil 

wall + I per 500 wall + I per 500 floor + I dup floor + 1 dup 

(0%site Laboratory) (0%site Laboratory) square feet of square feet of 
Grab Grab 

ss spoon, ss ss spoon, ss NEESA NEESA 
bowl bowl 

48 hour 48 hour 
Level c Level c 

TCL Pcstmdes TCL Pcstmdes 8080 8080 7 days ext. 40 days analysis 7 days ext. 40 days analysis Cool to 4°C Cool to 4°C 
(l)Bozglarswitl (l)Bozglarswitl 

tenon-hned llds tenon-hned llds 
floor of excavated floor of excavated Total =8 Total =8 

area area 

I per 50 hoear I per 50 hoear 
feet along each feet along each 4 walls + 3 4 walls + 3 

Confumatim Confumatim SOII SOII wall+lper500 floor+ldup wall+lper500 floor+ldup Grab Grab 
ss spoon. ss ss spoon. ss 

48 how 48 how 
NEESA NEESA 

AOC 21-24 AOC 21-24 
(Off-site Laboratory) (Off-site Laboratory) square feet of square feet of bowl bowl Level c Level c 

TCL Pesticides TCL Pesticides 8080 8080 7 days ext. 40 days analysis 7 days ext. 40 days analysis Cool to 4’C Cool to 4’C 
(l)8ozgiasswrtt (l)8ozgiasswrtt 

t&m-bed hds t&m-bed hds 
floor of excavated floor of excavated Total =8 Total =8 

area area 

I per 50 Imeal I per 50 Imeal 
feet along each feet along each 4 walls + 3 4 walls + 3 

AOC 25-28 AOC 25-28 
Contimwtion Contimwtion 

Soil Soil 
wall + I per 500 wall + I per 500 floor + 1 dup floor + 1 dup 

(Off-site Laboratory) (Off-site Laboratory) square feet of square feet of 
Grab Grab 

ss spocq ss ss spocq ss 

howl howl 
48 how NEESA 48 how NEESA 

Level c Level c 
TCL Pesticides TCL Pesticides 8080 8080 7 days cxt; 40 days analysis 7 days cxt; 40 days analysis Cool to 4°C Cool to 4°C 

(I) 8 ozglass witk (I) 8 ozglass witk 
tellon-lined lids tellon-lined lids 

floor of excavated floor of excavated Total =8 Total =8 
area area 

Notes: 

I) Collect dally-analyze samples from every other day only Hold others unless evidence of contamination exists 

Page 5 of 7 
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TAB i-1 .> 
SAP 

ion 00 

SAMPLING SUMMARY 4/% 

Sample 
Location 

Sample Point Matrix 
Sampling 

FUXplWy 
Appror Sampling Sampling 

Sample No Method Equipment 
TAT QC Level Required Analysis Analytical Method Holding Time Prerervatiwr Containers 

1 per 50 linear 

feet along each 4 walls t 3 

AOC 29.32 
conlimlatton Soil 

wall+lperS00 floor+ldtlp ss spoon ss (1)8ozglasswith 

(Off-rite Laboratory) square feet of 
Grab 

bowl 
48 hour NEESA 

Level c 
TCL Pestiades 8080 7 days cxt; 40 days analysis Cool to 4’C 

t&m-lined hds 

floor of excavated Total =8 

area 

1 per 50 linear 
feet along each 6 walb + s 

AOC 33-38 
Cordirmation 

Soil 
wall + I per 500 floor + I dup ss Spooh ss NEESA (1)8oz&sswitb 

(Off-site Laboratory) square feet of 
Grab 

bOWI 
48 hour 

Level c 
TCL Pesticides 8080 7 days cxt; 40 days analysis Cool 10 4’C t&m-bed lids 

floor of excavated Total = I2 

arca 

I per 50 linear 
feet along each 4 walls t 3 

NEESA 
AOC 3942 

Confirmation walltlper500 floor+ldup 
square rcct of 

Grab 
ss spoon, ss 

(Off-site Laboratory) 
Soil boWI 

48 hour 
Level c 

TCL Pesticides 8080 7 days ext; 40 days analysis Cool to 4% 
(1)8ozglasriw1th 

tcllon-lined lids 
tloor of excavated Total =8 

arca 

AOC I42 
Equipment Rinsatc 

Water I per day ’ 8 N/A N/A 48 hour 
NEESA 

Blanks Level c 
TCL Pestictdes 8080 7 days ext; 40 days analysis Cool to 4°C 

(2) I L glass Wllh 
teflon-hoed I& 

Notes 

I) Collect dally--analyze samples from every otbcr day only Hold others unkss evidence of contammation extsts 
Page6of7 
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SAMPLING SUMMARY 

I Sample 
Location I 

Sample Point QC Level 
I 

Required Analysis Analyticrd Method 

I 

Holding Time 
I 

Preservatives 
I 

containers 

8240 14days 

8270 7 days ext; 40 days analysis 

8080 7 days ext. 40 days analysis 
6010.7ooo 6 mos; Hg 28 days 

TCL Volatiles 

TCL Sam-Volatiles 
TCL Pesttctdes/PCBs 

TAL Metals 

(2) 4Oml amber 

vials 

(3) IL amber &as 
w/ teflon-lined Itd 

(1) SOOml HDPE 

(Also co&d 

motherfill set/o, 

fho Disposal 

Fanlrryl 

(2) 4OmI amber 
wals 

(3)1Lamberglas! 
d teflon-lined lid 

(1)SOOmiHDPE 

(Also collect 

inotherfidl retfii 

the Disposal 

Faciliry) 

(2) 4oml amber 
vials 

I cornposlte pa 
tmkcrorI 

ompositc sampl 
xr IO drums (a 
s required by th 
hsposal Factlity 

+ 5% dup 

1 composite per 

roll-off or 1 
ompoalte sampl 

per IOdlums 
or as reqwcd b; 

the Disposal 
Facility) + 5% 

dup 

Zomposite c 
gabs 

(except 
volatilcs-- 
gabs for 
volatiles) 

( 

I 

( 

I 

MitIhUml 
andas 

required by 
the Dispose; 

Factlity 

Minimum 1, 
andas 

required by 
Ihe Dtsposai 

Facility 

NEESA 
Level E 

:ontractor-Generate 
W.Ule.5 

Water 

PPE. 
Debris 

N/A 7 days Cool to 4OC 

Cool to 4oc 

TCL Vofatilcs 8240 
TCL Semi-Volatiles 8270 

TCL PesticidesfPCBs 8080 
TAL Metals 6010,7ooo 

14 days 
7 days 40 days analysis ext. 
7 days 40 days analysis ext; 

6 Hg 28 days mar, 
hmposite c 

gabs 
(except 

volatilcs- 

grabs for 
v&tiles) 

NEESA 
Level E 

7 days N/A 

N/A 
NEESA 
Level E 

TCL V&tiler 
8240 

14days incidmtal 
wastes 

Tnp Blank I per cooler 2 NJA 7 days Cool 10 4OC 

Notes 

I) Collect dally-analyze samples from cvcry o&r day only Hold hers unless evidence of contamtnation ousts 
Page 7 of 7 
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TABLE A-2 
PROJECT QUALITY CONTROL OBJECTIVES 

SAP 
Revision 00 

4196 

Method No’ Anal@ !  Component 

Project Action Limits Minimum PQL 

Water Soil* Water Soil’ 

Accuracy Limits Precision Limits Accuracy Limits Precision Limits 
MS/MSD Recoveries MS/t&D Devialion LCS Recoveries Field Dup Deviation 
Waler Soil’ Waler Soil’ Water Soil* Water Soil’ 

Complclcness Limits 

Water Soil’ 

ORCANOCIWORINE PESTICIDES W- wh l ug/L ug/kg 3 % % % % % % % % % % 

8080 Aldrin NS 35 0.04 17 60-160 20-170 <30 <50 47-t 16 47-116 <50 <I5 95 90 

8080 Alpha BttC NS NS 0.03 IO 60-160 20-170 <30 <50 81-125 81-125 GO <75 95 90 

8080 Beta BttC NS NS 0.06 20 60-160 20-170 <30 <50 51-123 51-123 <50 <75 95 90 
8080 Delta BttC NS NS 0.09 25 60-160 20-170 <30 <50 76-126 76-126 <50 <I5 95 90 

8080 Gamma BHC (Lindane) NS NS 0.04 17 60-160 20-170 <30 <50 73-120 73-120 <50 c75 95 90 

8080 Alpha-Chtordane NS 459 0.14 100 ho- 160 20-170 40 <sfl 45-119 45.119 <50 <75 95 90 

X080 Gamma-Chlordane NS 459 0.14 in <I5 95 90 
95 90 

- - _ _ - -_ _ _ -- _- ._ -__ ._ .._ 
too 60-160 20-170 <30 00 45-l 19 45-t 19 <i- ._ 

8080 4,4’-DDD NS 1 2484 0.04 100 60-160 20-170 <30 <50 48-136 48-136 <50 <75 

8080 4,4’-DDE NS 1 NS 0.12 too 60-160 20-170 <30 <50 45-139 45-139 <50 Cl5 lt 
__ __ 
95 1 90 E 

8080 1 4,4’-DDT 1 NS 1 1753 1 0.02 1 100 1 60-160 1 20-170 1 <30 150 1 34-143 1 34-143 1 <50 c75 1 95 1 90 

8080 1 Dieldrin 1 NS 1 37 1 0.14 1 20 1 60-160 1 20-170 1 <30 <50 1 42-132 1 42-132 1 <50 <I5 1 95 1 90 
I 8080 I Endosutfan I 1 NS 1 NS I 0.04 I 17 1 60-160 1 20-170 1 <30 1 <50 1 49-143 1 49-143 1 ~50 t ~75 

8080 Endosulfan II NS NS 0.66 1 200 1 60-160 1 20-170 1 <30 Cl0 1 78-159 
1 

1 78-159 1 <50 <I5 95 90 
8080 Endosulfan Sulfate NS NS 0.06 I  20 -- 1 I  60-160 -- --- 1 I  20-170 -- -.- 1 ,  <WI __ 1 <5fl __ 1 46.141 . -  _._ 1 46-141 . -  .  .  .  1 <50 c75 95 90 

8080 Endrin NS NS 0.23 1 100 I 60-160 I 20-170 i ~30 1 ~50 i 43-134 I 43-134 I <! j0 <75 95 90 
8080 Endrin Aldehyde NS NS 0.03 IO 60-160 20-170 <30 <50 75-l 50 75-150 <50 <I5 95 90 

8080 lieptachlor NS NS 0.83 200 60-160 20- 170 <30 <50 45-128 45-128 <50 <75 95 90 
8080 Hentachlor Eooxide NS NS 1.76 500 60-160 20- 170 <30 60 Y-i-174 51-l 74 <5O <I5 95 9n 

8080 1 Methoxychlor 1 NS 1 NS 1 2.4 1 1000 1 60-160 1 20-170 1 130 <50 1 73-142 1 73-142 1 <50 <75 1 95 , 

8080 1 Toxaphene j NS 1 NS 1 1 1 2000 1 60-160 1 20-170 1 <30 <50 1 41-126 1 41-126 1 <50 <75 1 95 1 90 

8080 
8080 

8080 

PCB 

Arochtor-1016 
Arochlor-1221 

Arochlor-1232 

ug/L Wk ug/L WI% % % % % % % <50 <75 % % 

NS NS 1 1 40-140 40-150 <30 <50 SO-I 14 50-114 <50 <75 95 90 
NS NS 1 1 40-140 40-I 50 <30 <50 15-178 15-178 <50 <75 95 on _- 
NS NS 1 1 40-140 40-I 50 <30 <50 to-215 IO-215 <50 <75 95 90 

8080 Arochtor- 1242 NS NS t 1 I 1 40-140 I 40-150 I <30 <50 1 39-150 1 39-150 1 <50 <75 95 90 

8080 Arochlor-1248 NS NS 1 I 1 I 40-140 I 40-150 I do I dn I 7x-15~ I w-1 52 I do <75 95 90 

8080 Arochtor-1254 NS NS I n 05 95 90 

_ _ . _ _ _ _ -- -- - - _ - - - I . - - 

_--- _-~ ..~ ~~ 1 40-140 1 40-150 <30 <50 29-131 29-131 <5_ , ._ _- 
8080 1 Arochlor-1260 1 NS 1 NS 1 1 1 40-140 I 40-150 <30 <50 8-127 8-127 <50 <75 1 95 

Notes: 
1) SW-846 Methods unless othcwe noted 
2) Includes Sediments, Waste. Sohds 
3) May no, be achievable due to math interfercncer 

NS = Not Specified 
NA = Not Apphcablc Page 1 of 6 
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TABLE A-2 
PROJECT QUALITY CONTROL OBJECTIVES 

1 
SAP 

Revision 00 
4f96 

Method No’ Analyle / Component 

Project Action Limits 

Water Soil’ 

Minimum PQL 

Water 1 Soil’ 

Accuracy Limits 
MS/MSD Recoveries 

Water 1 Soil* 

Precision Limits 
MS/MSD Deviation 

Waler Soil’ 

Accuracy Limits 

LCS Recoveries 

Water Soil’ 

Precision Limits 

Field Dup Deviation 

Waler Soil’ 

Completeness Limits 

Waler Soil’ 

I VOLATILES BY CC/MS ug/L Wk ug/L U&P % % % % % % % % % % 

I Acetone 1 NS 1 NS i 100 1 100 i 60-140 i 20-150 1 <30 I <SO I 43-165 I 43-165 I <50 I 175 I 95 i 8240 90 
8240 Benzene NS NS 5 5 60-140 20-150 <30 <so 51-139 51-139 <50 c75 95 90 

8240 Bromofonn NS NS 5 5 60-140 20- 150 <30 <50 67-129 67-129 <50 Cl5 95 90 

8240 RrnmnmrthanP NS NS 5 5 ho- 140 20-l 50 00 <50 49-117 49-l 17 <50 CJ5 95 90 

x34n <50 50-163 50-163 <50 <J5 95 90 
- .  - .  .  .  - .  .  . -  _. - .  .  - .  . -  .  . -  1 I  -- -.- I  -- --- I  I  

-- ._ 2-Butanone 1 NS 1 NS 1 10 1 10 1 60-140 1 20-150 1 c30 I I -- I -- 
X240 1 Carbon Disullide 1 NS 1 NS 1 100 i 100 I 60-140 1 20-150 1 <30 I ~50 i 76-119 I 76-119 I <SO I ~75 I 95 I 90 

8240 Carbon Tetrachloride NS NS 5 5 60-140 20-150 130 <so 67-125 67-125 <50 Cl5 95 90 

8240 Chlorobenzene NS NS 5 5 60-140 20-l 50 <30 <50 69-140 69-140 <50 <75 95 90 

8240 Chlorodibromomethane NS NS 5 5 60-140 20-l 50 <30 <50 64-120 64-120 <50 Cl5 95 90 

8240 Chloroethane NS NS 5 5 60-140 20-150 130 -30 62-116 62-116 <50 175 95 90 
I 

8240 2Chloroethyl Vinyl Ether NS NS 10 10 60-140 20-150 <30 iso IO-305 IO-305 <50 Cl5 95 90 

8240 Chloroform NS NS 10 10 60-140 20-l 50 <30 c50 65-129 65-129 <50 <J5 95 90 

8240 Chloromethane NS NS 5 5 60-140 20-150 <30 <50 38-l 16 38-116 <50 <J5 95 90 

8240 1.1 -Dichlorocthane NS NS 10 10 60-140 20- 150 c30 <50 62-141 62-141 <50 <J5 95 90 

8240 1,2-Dicbloroslhane NS NS 5 5 60-140 20-150 <30 <50 68-135 68-135 <50 <I5 95 90 
1 X240 1 -- ._ I,l-Dichloroethcne 1 NS 1 NS 1 5 1 5 1 60-140 1 20.150 1 <30 1 <50 1 54-128 1 54-128 1 <SO 1 ~75 1 95 I 90 I 

8240 1 Cis-l,2-Dichloroethcnc [ NS 1 NS 1 5 1 5 1 60-140 1 20-150 1 <30 <so JO-131 JO-131 <50 Cl5 95 90 

Trsnc-I 7-1-k.hlrworthmr I N8 I NS I 5 I 5 I 60-140 I 20-150 I cl0 I <50 61-138 61-138 <50 <I5 95 90 

<50 76-132 J6- I32 <50 <75 95 90 
.._.._ .,_ ._ .-...-.--...-..- . .- . .- I I -- -- I -- --- 1 I 

-- .- I ,2-Dichloropropane 1 NS 1 NS 1 5 1 5 1 60-140 1 20-150 1 <30 L I I I -- I -- 

X240 1 Cis-1.3-Dichlorooroncne 1 NS 1 NS 1 5 1 5 1 60-140 I 20-150 I <30 1 <50 1 JO-122 1 JO-122 1 ~50 I ~75 1 95 I 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 Cl5 95 90 
8240 2-Hexanone NS NS 50 50 60-140 20-150 <30 <so 47-165 47-165 <50 <75 95 90 

8240 1 Methvlene Chloride 1 NS 1 NS 1 5 1 5 1 60-140 I 20-150 1 <30 I <50 I 55-126 I 55-126 I ~50 I ~75 I 95 I 90 I _- .- .~~~.,~~~~~ ~~~~~~~ 

8240 4-Methyl-2-Pentanonc NS NS 50 50 60-140 20-150 <30 <50 77-l 19 77-l 19 <so <75 95 90 
8240 Styrcne NS NS 5 5 60-140 20-150 <30 <so 71-133 71-133 <50 <I5 95 90 
8240 1 1 3 7.Tt.trwhlnra-thaw NS NS 5 5 60-140 20-l 50 <JO <50 55-138 55-138 <50 ~75 95 90 

x74n <50 67-131 67-131 <50 <I5 95 90 
- , . . - . -  .  -  .  .  -  - .  .  .  - .  - - I  . - .  . -  .  . -  

_ . -  
I  - -  -‘- 

- -  . I  

8240 

8240 

Telrachlorocthylene 
Toluene 

1 , 1 , 1 -Trichloroethane 

NS NS 5 5 60-140 20- 150 <30 

NS NS 5 5 60-140 20- 150 <30 <50 31-137 1 31-137 <SO CJ5 95 90 

NS NS 5 5 60-140 20-150 <30 <SO 68-135 1 68-135 <so c75 95 90 
1 1 I)-Trirhlnm~thanr I NS I NS I 5 I 5 I 60-140 I 20-150 I 00 
. , . , -  .  .  . I . . . - . - - . . .  “ . . _  .  - -  .  

- -  
I  I  - -  - -  I  - -  - - -  I  I  

Trichlnroethvlene 1 NS 1 NS 1 5 I 5 1 60-140 I 20-150 I <30 I _ . . _ . _. _ _ _. _, . . - 
1,2,3-Trichloropropane 

Vinyl Acetate 
Vinyl Chloride 

NS NS 5 5 

NS NS 50 50 

NS NS 10 10 

60-140 

60-140 

60-140 

I <50 JO-141 JO-141 <50 175 95 90 

, <50 67-137 67-137 <50 CJ5 95 90 

I <50 76-140 76-140 <50 Cl5 95 90 
<50 1 82-114 1 82-114 1 <50 c75 1 95 1 90 

1 <50 1 31-121 t 31-121 t 150 1 05 I 95 I 90 

NS = Nat Spciticd 
NA * Not A,,~~hcabls Page 2 of 6 
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TABLE A-2 
PROJECT QUALITY CONTROL OBJECTIVES 

SAP 
Revision 00 

4196 

Project Action Limits Minimum PQL Accuracy Limits 
MWMSD Recoveries 

Precision Limits 
MS/MSD Deviation 

Accuracy Limits 
LCS Recoveries 

Precision Limits 
Field Dun Deviation 

Compkleness Limits 

I  ~~-~ 
_...- -.-r _._.. -_.-.. 

Method No’ Analyle / Component Water Soil’ Water Soil’ Water Soil’ Waler Soil’ Water Soil’ Water Soil’ Waler Soil’ 

8240 1 Xyienes, Total NS 1 NS 1 5 1 5 60-140 1 20-150 1 <30 -30 68-133 1 68-133 <50 <75 95 90 
8240 1 I ,4-Bromolluorobcnzcnc 1 NS 1 NS 1 5 1 5 1 60-140 1 20-150 1 <30 ‘30 1 75-125 1 75-125 1 <5- in <I5 _ 95 _- 90 
8240 1 I 1.2-Dichloroethane-d4 1 NS 1 NS I~ 1 5 I 5 1 60-140 1 20-150 1 <30 t <50 1 75-125 1 75-125 1 1 ~50 i I ~75 t I 95 -- 90 

8240 1 Toluene-d8 t NS 1 NS i 5 I 5 1 60-140 1 20-150 i <30 1 <50 1 75-125 1 75-125 1 ~50 1 ~75 1 95 90 

I SEMI-VOLATILES BY CC/MS ug/I. u&g UgiL WQ % % % % % % % % % % 
8270 1 1,2,4-Trichlorobenzene 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 <50 1 44-142 1 44-142 1 <50 c75 1 95 1 90 

1137n I 1 2.Dichlornhewene 1 NS 1 NS 1 10 I 660 I 60-140 I 20-150 I <30 I <50 42-105 42-105 <50 <75 95 90 

I I t , :50 36-109 36-109 <50 c75 95 90 
8270 1 1.4-Dichlorobcnzene 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 ~30 1 ~50 30-107 30-107 <50 <75 95 90 

1 8270 1 I ~3-Dichlorobenzene 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 1 < 

8270 2,4,5-Trichlorophcnol NS NS 50 330 60-140 20- I50 <30 <50 22-183 22-l 83 <50 <75 95 90 

8270 2,4,6-Trichlorophenol NS NS 10 660 60-140 20- I50 <30 <50 39-128 39-128 <50 c75 95 90 

8270 2,4-Dichlorophenol NS NS 10 660 60-140 20- 150 <30 <50 46-123 46-123 c50 175 95 90 
8270 2,4-Dimethylphenol NS NS 10 660 60-140 20-I 50 <30 <50 45-139 45-139 a0 <I5 95 90 

8270 2,4-Dinitrophenol NS NS 50 3300 60-140 20-150 <30 <50 30-15 I 30-151 <50 <I5 95 90 
x77n 2 4-Dinilrololuene NS NS 10 660 60-140 20-l 50 a0 <50 39-139 39-l 79 <50 <I5 95 9n 

1 8270 1 2.6-Dinitrotoluene 1 NS 1 NS 

8270 
8270 

8270 

8270 

-, 
2.Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalcne 
2-Nitroaniline 

NS NS 

NS NS 

NS NS 
NS NS 

10 
10 

10 

660 
660 

660 

60-140 20- I50 <30 <50 51-125 51-125 <50 Cl5 
60-140 20- 150 <30 <50 60-118 60-l 18 <50 <I5 

60-140 20-150 <30 <50 41-121 41-121 <50 c75 

60-140 20-I 50 <30 <50 41-123 41-123 <50 <75 
3300 60-140 1 20-150 1 <30 I <50 1 50-123 1 50-123 1 <50 1 <I5 

95 90 

95 90 33 95 90 

95 90 

95 90 50 , 1 
8270 2-Nitrophenol NS NS 10 660 60-140 20-l 50 <30 <50 44-123 44-123 <50 Cl5 95 90 
8270 3.3’-Dichlorobenzidine NS NS 20 1300 60-140 20-l 50 c30 <50 29-183 29- I83 <so <75 95 90 
8270 3-Nitroaniline NS NS 50 3300 60-140 20-150 <30 <50 51-118 51-I 18 <so <75 95 90 

10 

1 3300 1 60-140 1 20-150 1 130 <50 1 26-134 1 26-134 1 <50 <75 1 95 1 90 8270 4,6-Dinitro-2-methyl phenol NS NS 50 

8270 4-l3romophenyl phcnyl ether NS NS 10 

8270 4-Chloroaniline NS NS 20 

660 1 60-140 1 20-150 1 <30 1 <SO 1 53-127 1 53-127 1 <50 <75 1 95 1 90 
1300 t 60-140 1 20-150 1 <30 1 <50 i 45-136 1 45-136 1 60 1 ~75 1 95 1 90 

1 X270 1 4-Chloro-3-mcthvl ohcnol 1 NS 1 NS I 20 1 1300 1 60-140 1 20-150 1 ~30 1 ~50 44-l 17 44-l 17 -30 c75 95 90 
:50 51-132 51-132 <50 <75 95 90 

1 3300 1 60-140 1 20-150 1 <30 <50 40-143 40- 143 GO c75 95 90 

8270 4Chlorophenyl phenyl ether NS NS 10 1 660 1 60-140 1 20-150 1 <30 1 < 

8270 4-Nitroaniline NS NS 50 

8270 4-Nitrophenol NS NS 50 1600 60-140 20-150 <30 <so 11-131 II-131 <50 <75 95 90 
8270 Acenaphthalene NS NS 10 660 60-140 20-l 50 <30 a0 47-1 I5 47-1 I5 <50 <75 95 90 

8270 Acenaohthene NS NS 10 660 60-140 20-150 <30 <50 49-124 49- 124 <50 c75 95 90 

8270 Anlhracene NS NS 10 660 60-140 20-l 50 <30 c50 45-165 45-165 <50 c75 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-I I3 <50 <I5 95 90 
8270 Renzo (b\ fluoranthene NS NS 10 660 60- 140 20- 150 <30 GO 37-119 37-119 <50 c75 95 90 

Nolcs: 
I) SW.846 Methods unless olhrmse noled 
2) includes Salments. Waste. Solids 
3) May no, b-e achwablc due to matrix mtcrferenccs 

NS = Not Spaded 
NA = Nd Applwbk Page 3 of 6 



.‘.. 

Camp Lejeune TABLE A-2 SAP 
Do0100 Revision 00 
Project No 183 19 PROJECT QUALITY CONTROL OBJECTIVES 4196 

Method No’ 

8270 1 
w7n --.- 
8270 

8270 

Analyle / Component 

l3cnzo (g,h,i) perylcne 

Bemo (k) fluoranthenc 

Benzoic acid 

Benzyl alcohol 

Project Action Limits 

Water Soil* 

NS 1 NS 

Minimum PQL 

Water Soil* 
10 1 660 

Accuracy Limits 

MSIMSD Recoveries 

Water Soil* 
60-140 [ 20-150 

Precision Limits 

MS/MSD Deviation 

Water 1 Soil’ 

<30 GO 

Accuracy Limits 

LCS Recoveries 

Water Soil’ 

34-149 1 34-149 

Precision Limits 
Field Dup Deviation 

Water Soil’ 

<50 <75 

Completeness Limits 

Water Soil’ 

95 90 

95 9n NS NS 10 660 60-140 20-150 <30 <50 37-123 37-123 <50 <75 __ _- 

NS NS 50 1600 60-140 20-l 50 <30 <50 1-162 I-162 <50 <75 95 90 

NS NS 20 1300 60-140 20-150 <30 <50 35-121 35-121 <50 <75 95 90 

8270 

8270 

8270 
8270 

His (2-chloroethoxy)methane 

Bis (2-chloroethyl) ether 

Bis (2-chloroisopropyl) etl... ter 
Bisf2-ethvlhexvl1ohthalate 

1 NS 1 NS 

1 NS [ NS 
1 NS I~---NS , 

1 NS 1 NS 

1 10 1 660 I 60-140 I 20-150 I <30 a0 1 49-104 1 49-104 <50 Cl5 95 90 

1 10 1 660 1 60-140 1 20-150 1 <30 <50 1 44-106 1 44-106 00 <75 95 90 
1 10 I 660 I 60-140 1 20-150 I <30 I-?o-l 36-166 I 3( i-166 150 c75 95 90 
1 10 1 660 1 60-140 1 20-150 1 <30 1 ~50 1 33-129 I 33-129 <50 <75 95 90 . , ..,. 

8270 Hutyl hcnzyl phlhnlate NS NS IO 660 60-140 20-l 50 <30 <50 26-123 26-123 c50 c75 95 90 

8270 Carbazole NS NS IO 660 60-140 20-I 50 <30 <50 34-132 34-132 <50 <75 95 90 
X270 Chrvsene NS NS 10 660 60-140 20-l 50 <30 <50 55-133 55-133 <50 <75 95 90 

IO 1 660 1 60-140 1 20.150 1 130 1 ~50 1 34-126 1 34-126 1 C50 1 <75 1 95 1 90 1 NS NS I 

NS NS 10 1 660 1 60-140 1 20-150 1 <30 
NS NS 10 1 660 

<50 38-127 38-127 c50 c75 95 90 

60-140 20- 150 <30 c50 50-l 18 50-l 18 <50 175 95 90 

1 NS 1 NS 1 10 1 660 60-140 20-l 50 <30 <50 52-124 52-124 <50 <75 95 90 
1 NS 1 NS 1 10 1 660 60-140 20-I 50 <30 <50 37-114 37-114 <50 c75 95 90 

1 NS 1 NS 1 10 1 660 60-140 20-l 50 <30 <50 6-186 6-186 <50 <75 95 90 
I NS I NS I 10 I 660 60-140 20-150 <30 C50 47-l 1 I 47-111 150 <75 95 90 

8270 
8270 
8270 

8270 1 
8270 1 

8270 1 
st77n I 

Di-n-butyl phthalate 
IX-n-octyl phlhalalc 

Dibenzo (a,h) anlhracene 

Dibenzofuran 
Diethyl phthalate 

Dimethyl phthalatc 
Fluoranthrne 

1 8270 i-P Fluorene 1 NS 1 NS 1 10 I 660 I 60-140 I 20-150 I <30 I <50 I 48-139 I 48-139 I ~50 I ~75 I 95 I 90 I 
8270 1 Hexachlorobenzcne 1 NS 1 NS 1 10 1 660 60-140 !  J 20-l 50 

8270 1 Hexachlorobutadiene 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 

8270 1 Hexachlorocyclopentadiene 1 NS 1 NS 1 10 1 660 

8270 1 Hexachloroethane i NS 1 NS 1 10 I 660 tc- t 
20-150 

20-150 

<30 <50 46-133 46- I33 <50 <75 95 90 

<30 <50 24-l 16 24-116 <50 <75 95 90 

<30 <50 41-115 41-I 15 <50 <I5 95 90 
<30 <50 7-153 7-153 <50 c75 95 90 

8270 

8270 
8270 

lndcno (1,2,3-c,d) pyrcne 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 1 iso 1 27-160 1 27-160 1 <50 c75 95 90 

Isophorone 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 <50 1 26-177 1 26-177 1 <50 <75 95 90 
?.M 95 90 .- _ ..;ethylphenol 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 <50 1 41-144 1 41-144 1 <50 <75 , , 

7n I N-Nitrosodi-n-orowlamine I NS I NS I 10 1 660 I 60-140 I 20-150 I <XI I ~50 I 37-117 I 37-117 i ~50 I <75 I 95 I 90 82.m 
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 c50 50-120 50-120 <50 <75 95 90 
8270 Nitrobenzene NS NS IO 660 60-140 20-150 <30 <50 46-133 46-133 c50 175 95 90 

r 8270 1 2-Methvlohenol 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 ~30 1 <50 1 25-125 1 25-125 1 ~50 1 ~75 1 95 1 90 1 _-. 
8270 p-Chloroaniline 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 <50 1 56-107 1 56-107 1 <50 <75 1 95 1 90 

8270 4-Methylphenol 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 <50 1 33-108 1 33-108 1 <50 <75 1 95 1 90 

w7n Penta --.l 
8270 
8270 

8270 

8270 

_ -...-chlorophenol NS NS 50 3300 60-140 20-I 50 <30 <50 28-136 28-136 <so <75 95 90 

Phenanthrene NS NS 10 660 60-140 20-150 <30 <50 54-120 54-120 <50 <75 95 90 
Phenol NS NS 10 660 60-140 20-150 <30 <50 17-118 17-l 18 <so <I5 95 90 

Pyrcnc NS NS IO 660 60-140 20- 150 <30 <50 47-l 36 47-136 <so <75 95 90 

Nitrohcnzcnc-d5 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 <50 1 32-115 1 32-115 1 <50 <75 1 95 1 90 

Page4of 6 
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Camp Lejeune 
Do0100 
Project No 18319 

> 
TABLE A-2 SAP 

Revision 00 
PROJECT QUALITY CONTROL OBJECTIVES 4196 

Project Action Limits Minimum PQL Accuracy Limits 
MS/MSD Recoveries 

Precision Limits 

MS/MSD Deviation 

Accuracy Limits 

LCS Recoveries 

Precision Limits 

Field Duo Deviation 

Completeness Limits 

thrnhndirln’l . ..-...-- ..- 
8270 

8270 

8270 

_. : I Component 

2-Fhrorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

Water 

NS 

NS 

NS 

Soil’ 
NS 

NS 

NS 

Water 

10 

10 

10 

Soil’ 

660 

660 

660 

Water 

60-140 

60-140 

60-140 

Soil’ 

20-I 50 

20-150 

20-150 

Water 

<30 

<30 

<30 
I NS I NS I 10 I hhrl I 60-140 I 20-150 I 

<50 13-108 13-108 <50 <75 95 90 

I <50 25-95 25-95 <50 <75 95 90 

<50 22-134 22-134 <50 c75 95 90 
_ .  . I  - . - , , . .  _ . . - .  .  . -  .  . -  

_- 
I  -- --- I  -- --- I  I  

2,4,6-Tribromophenol 1 NS 1 NS 1 10 1 660 1 60-140 1 20-150 1 <30 

<50 42-126 t 42-126 t <50 

hlETALS BY ICP ma wb mg/L melkg % % <30 c50 % % % % % % 

I Aluminum 1 NS 1 NS 1 0.5 1 50 1 50-150 1 30-170 1 <30 <50 1 84-115 1 84-115 1 ~50 I 95 I 90 

6010 Sodium NS NS 0.3 30 50-t 50 30-170 <30 <SO 84-115 84-115 60 <7s 95 90 
6010 Thallium NS NS 0.4 40 50-I 50 30-170 <30 <50 80-I I2 80-I 12 c50 <75 95 90 

6010 Vanadium NS NS 0.08 8 50-150 30-170 <30 <50 82-l 12 82-l I2 <50 c75 95 90 
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 mwb mg/L m&i3 % % % % % % % % % % 

7041 Antimony NS NS 0.005 0.5 50-150 30-170 130 <50 75-122 75-122 <so 175 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 c75 95 90 

709 1 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 0.00 1 50-150 30-170 <30 <50 80-122 80- 122 <so c75 95 90 

NS = Nol Specrlcd 
NA = Not Appbcabk Page 5 of 6 



Camp Lejeune 
Do0100 
Project No 18319 

TABLE A-2 SAP 
Revision 00 

PROJECT QUALITY CONTROL OBJECTIVES 4196 

Method No’ Analyte !  Component 

7191 Chromium 

720 1 Cobalt 
7211 Copper 

73x1 Iron 

Project Action Limits 

Water Soil’ 

NS NS 

NS NS 
NS NS 

NS NS 

Minimum PQL 

Water Soil* 

0.001 0.1 

0.00 1 0.1 
0.001 0.1 

0.001 0.1 

Accuracy Limits 

MS/MSD Recoveries 

Water Soil* 

SO-150 30-170 

SO-150 30-170 
50- 150 30-170 

50-150 30-170 

Precision Limits 

MS/MSD Deviation 

Water Soil’ 

<30 40 

<30 <50 
<30 <so 

<30 <50 

Accuracy Limits 

LCS Recoveries 

Water Soil’ 

80-121 80-121 

70-130 70-130 
70-130 70-130 

70-130 70-130 

Precision Limits 

Field Dup Deviation 

Water Soil’ 

60 <75 

<50 <75 
<50 c7s 

<50 <75 

Completeness Limits 

Water Soil’ 

95 90 

95 90 
95 90 

95 90 

MERCURY RY COLD VAPOR 

7470 1 Mercury 

7471 1 Mercury 

me/L m&g mg/L m&g % % % % % % % % % % 

NS NA 0.001 NA 50-150 NA <30 NA 77-120 NA <50 NA 95 NA 

NA N/S NA 0.1 NA 30-170 NA <so NA 77-120 NA <75 NA 90 

I ON-SITE GC SCREENING I 

PESTICIDES 

Notes: 

NS = Not Spccied 
NA = Not Applicable Pagc6of 6 
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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 



- 

Client 

Sample 10 

Location 

Analysis 

Preservative 

Colkction Oateflime 
-- 

cQllected By - 

Person Cdlectlng Sample 

CUSTODY SEAL 

c-t 
Sample No. 

Date Collected Time Collected 
I + 

Custody Seal ,- 
- B OHM Remediation 

Sample Label 
Services Corp. 



CHAIN-OF-CUSTODY RECORD 

O.H. MATERIALS COAP. 

maIcTluMI 

P.O. BOX 551 . FINOLAY. OH 45830-0551 

moJItl LocAlml 

I 
maJIm mcuac1courm moJIC1 IILImulNI. No 

tune 
HUuBLn OAIl nut 

t i !  a 

BAURC OCECllIPllON 
(INCLUOC UAIRIX AN0 

MlNl Of UUht) 

I I I II’ 

IO 1 ,I I I I 1 

. 410-423-3528 

fs I ITIM I lMNWtI)B 

I 

IMNWtnB 
MwMBtn *tLwcluIwto BY Acctmto BY 

I 
DAIC 

2 

a 

4 I I I 

I 
IIMC 

. 

, 

CHAIN OF CUSTODY RECORD OHM Remediation 
Services Corp. 



? I I 

/ \ 

I 

/ 

CLASS 9 SHIPPING LABEL OHM Remediation 
Services Corp. 



1, 
P Remediation 
Services Corp 

Shipping Instructions ““1 
Sending Samples to the Lab 

Cooler lid is laped closed and OHM custom 
additional tape should be used sample shipping label 
around the outside to act as I 

k OIIM Corporation / A 

Other RcRulrlcd Sub~txnccr. ID# 8027 / / 1 Airby / 

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 COk ’ . . . . r.. .a. on the msrue 01 tne ua. 

I) 

2) 

3) 

4 

5) 

7) 

Sxmplermust be shipped in “Strong outerpackaging”. Fed-Ex staled thxt rrigid 
plutic cooler like WC w cunm~ly using would be xcaptrble. 

Use one of OllM’r curtom sxmplc hipping labels. ‘lhc To/From addre~rportion of the 
label should be filled 0111 complctcly including phone numberr This label should be 
plxced on 11x1 and cannot be covered by tape, the Ped-Er airbill or anything clac. 
lhirlxbcl should goon thcToPof thecooler. 

Inner pxckxgercxnnot exceed I gallon cxch,xnd the entire shipment (cooler & 
sampler) cannot exceed 66 lb. 

Coolerr must be packed with xbsorbcnl mrterixl (vcnicarlile or kitty litter) which 
will rbxorb xny apills or leds,not mad with the sample contents, and which will 
minimize the chance that inner contrinen will bnxk. The coolcrr should rlx, be 
lutened hut aecurcly using cape or Itrapping. See the SAP for pecirl instructions. 

Inner containers should have tbeirlidrsccurly cloltd and pxcked in a ziplock bxggie 
IO plevcnl leaks 

Themrtctirlrmu~ beshipped uxing aFederal ExprrrrHrurdousMllerirlxAirbill. 
Use the cxmple above or crll the Iirxardour Ma~crirls gmup rt Pedcnl Exprers at 
(800) QO-FEDEX for more instrudions on filling OUI this form. 

TheCOCmua be filled OUI cornpletcly.plrad in a gallon zip-lock brggic, and taped 
to the inidc lid of the cooler. A copy of the COC should be placed behind the airbill 
in the pouch on the outside of the cooler. 

NOIE: These procedures are ONLY for shipping pnknown envir _” V ‘“‘l&d samples 
such as sludge, soil, or w&a samples far laboratory analysis a ~@ication; 
MaGals which are known to be explosive, conpressal gases, flan~~ti~e, oxidizas, 
poisons, radioactive, or oonusive m be shipped by this method. Call the 
Regional T&D Coordinator for help in that case. Drum or lank mdtaials rmsl be 
shipped as per the Regional T&D Coordinalor’r inslrudions. 

Lower Portion of Fed-Ex 
DANGEROUS GOODS airbill 

Fill In Ihc Additional 
llandling spact wifh: 

Lids are taped to prevent 
leaks or loosening. Entire jar 
is sealed in a zip-lock baggie 

Fill in #hr blank ‘Samples from OllM 

with lhr number 
Job # see 

0s wn taln crs 
alrachrdn of 
custody. In MSC of 

x 1 kg for quart jarr anagency r4cr lo 
~x5OOgforgozjars ICAOE~WWW 

- x 40 g for WA vials D 

(&g’~ drill #9A” 

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, ‘Ibis procedure has been 
checked-out with Fed-Ex sewal times. If a driw refuses to 
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