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Executive Summary 

This work plan describes the objectives and activities for a pilot study that will be conducted 
at Site 35. The pilot study will evaluate the performance and effectiveness of modified 
Fenton’s reagent and potassium permanganate injections for the purpose of groundwater 
contaminant removal. Groundwater at Site 35 is impacted by chlorinated volatile organic 
compounds (cVOCS), primarily trichloroethylene (TCE). 

The target area for pilot testing was selected based on a minimum concentration of 200 pg/L 
TCE in groundwater. The highest TCE concentration is located beneath the median and 
northbound lanes of the Highway 17 Bypass at a depth of approximately 15 to 25 feet ‘below 
mean seal level, 32 to 42 feet below ground surface. The target area is approximately 250 
feet long and approximately 100 feet wide. 

The selected remedial technologyJ injection of Modified Fenton’s reagent followed by 
potassium permanganate, is a potentially effective approach for remediation of TCE and 
associated dissolved chlorinated solvent contamination at Site 35. The first injection event 
will inject Modified Fenton’s reagent to aggressively address the highest TCE concentration 
areas. Within one month of the Fenton’s work, there will be a second injection event to 
inject potassium pernnanganate to provide a more persistent oxidant. 

The scope of work for the pilot test will consist Iof three phases: 

0 Installation and development of five new monitoring wells and eighteen injection wells 

0 Injection of oxidants 

0 Performance monitoring 

The monitoring plan for the Modified Fenton’ s reagent and potassium permanganate pilot 
study at Site 35 will address groundwater at the following project stages: baseline, injection, 
and post injection. Reports will be prepared to summarize installation and momtoring 
results. A pilot study report will be prepared a:fter completion of the test. 

The effectiveness of the test will be evaluated according to the following criteria: 

1. 80% contaminant mass removal from groundwater, as quantified by pre- and post- 
treatment groundwater samples. 

2. Minimization of contaminant “rebound” to upgradient background levels, as quantified 
by post-treatment groundwater samples, to be collected quarterly for a period of one 
year. 

Depending on the results of the pilot test and subsequent evaluation of the technology per 
the above criteria, injection of Modified Fentons reagent and potassium permanganate may 
be used on a larger scale to address other areas of Site 35. A decision to use either 
technology in other areas of the site will be subject to the approval of the Partnering Team. 
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1 .O Introduction 

This plan describes the objectives and activities for a pilot study that will be conducted at 
Operable Unit 10, Site 35, Marine Corps Base (MCB) Camp Lejeune, Jacksonville, North 
Carolina. The purpose of this plan is to serve as the work plan for the pilot study that will 
evaluate the performance and effectiveness of ISOTEC’s Modified Fenton’s Reagent 
(Modified Fenton’s) and potassium permanganate injection for the purpose of groundwater 
contaminant removal. Groundwater at Site 35 is impacted by chlorinated volatile organic 
compounds (cVOCs), primarily trichloroethylene (TCE). 

This is a pilot study for modified Fenton’s reagent and permanganate injection. The goal of 
this pilot study is to gain information about the technologies being tested. This pilot test is 
not intended as a final remedy. The Camp Lejeune Installation Restoration (JR) program is 
in the process of testing multiple technologies across the Base. Currently, Electric Resistive 
Heating (ERH), Oxygen Releasing Compound (ORC), Hydrogen Releasing Compound 
(HRC), Modified Fenton’s Reagent injection, permanganate injection, ozone sparging using 
a horizontal well, and hydrogen sparging using horizontal wells are being tried or are in the 
planning stages at various sites across the Base. The Site 35 project is part of this program. 
Depending on the results of this pilot test and subsequent evaluation of the technology, a 
decision will be made whether to use the Modified Fenton’s and/or potassium 
perrnanganate on a larger scale at Site 35 or at other sites across the Base. 

1 .I Project Overview 
In an effort to evaluate remedial options for the groundwater contamination at Site 35,, a 
target area has been selected to pilot test Modified Fenton’s and potassium permanganate 
injections using a series of vertical injection wells. Activities associated with this pilot test 
include the installation of permanent monitoring wells and injection wells, baseline 
sampling, injection of Modified Fenton’s and potassium permanganate, and mid- and post- 
pilot test groundwater sampling. The pilot test objectives, implementation, and monitoring 
activities are discussed in Sections 3.0,4-O, and 5.0 of this work plan. 

1.2 Contractual Setting 
MCB Camp Lejeune was added to the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) National Priorities List (NPL) effective 
November 4,1989. Consequently, the United States Environmental Protection Agency 
(USEPA) Region IV, North Carolina Department of Environment and Natural Resources 
(NCDENR), the United States Department of the Navy (DON) and the Marine Corps entered 
into a Federal Facilities Agreement (FFA) for Camp Lejeune to address environmental 
concerns present on the Base. The Installation Restoration (IR) Program is responsible for 
addressing these concerns and managing responses as appropriate to CERCLA and 
Resource Conservation and Recovery Act (RCRA). Site 35 was added to the list of IR 
Program sites in 1992. 
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1.3 Work Plan Organization 
This work plan consists of eleven sections. Brief descriptions of the sections and appendices 
are presented as follows: 

1.0 Introduction - Presents an overview of the project and work plan. 

2.0 Site Background - Presents the site background, conditions, and test area information. 

3.0 Pilot Study Design - Presents an overview of Modified Fenton’s and potassium 
permanganate technology, and a conceptual technical approach for the pilot test. 

4.0 Pilot Study Implementation - Discusses how the pilot study will be conducted. 

5.0 Pilot Study Monitoring - Describes the project sample collection locations, the 
frequency of sampling, and analysis of data. 

6.0 Health and Safety Considerations - Outlines issues to be presented in the Site Health 
and Safety Plan for the project. 

7.0 Site Activity Considerations - Outlines the site-specific requirements and constraints 
applicable during project implementation. 

8.0 Submittal Requests - Outlines submittals that will be requested from prospective 
bidders to complete the scope of work (SOW). 

9.0 Reporting - Provides the reporting that will occur during the project. 

10.0 Schedule - Provides the project schedule. 

11.0 References - Provides the references used in this document. 

Figures accompanying the main text of this plan are at the end of each section. Two 
appendices provide supplemental materials and information for the pilot study field teams: 

0 Appendix A contains the Field Sampling Plan (FSP), which sets forth procedures for 
field activities and the analysis of groundwater samples. 

l Appendix B contains the Quality Assurance Project Plan (QAPP), which describes the 
data quality objectives, specific quality assurance (QA) and quality control (QC) 
activities, and laboratory activities necessary to achieve the data quality objectives 
(DQOs) of the project. 

l Appendix C contains the Health and Safety Plan (HSP), which has been prepared to 
address specific health and safety issues related to conducting the pilot study field 
activities at the site. 

l Appendix D contains the Work Plan prepared by ISOTEC, the contractor conducting the 
Modified Fenton’s and permanganate injection. 
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2.0 Site Background 

2.1 Site Description 
Information concerning contaminant concentrations, plume distribution, and subsurface 
geology/hydrogeology is documented in the Final Remedial Investigation (RI), Operable 
Unit 10, Site 35, Camp Geiger Area Fuel Farm (Baker, 1995) and the Final Natural 
Attenuation Evaluation Report, Operable Unit 10, Site 35, Former Camp Geiger Fuel Farm 
(CH2M HILL, et al., 2003). This information was used to screen feasible remediation 
scenarios in the Site 35 Technical Evaluation (TE) Report (CH2M HILL, June 2003). This 
section, as well as Section 2.2, summarizes information contained in these documents. 

Camp Geiger is located at the northwest corner of Marine Corps Base (MCB), Camp Lejeune 
(Figure 2-l). The main entrance to Camp Geiger is off U.S. Route 17, approximately 3.5 
miles southeast of the City of Jacksonville, North Carolina. Site 35 is situated within Camp 
Geiger just north of the intersection of Fourth and “G” Streets. Site 35 is the former Ca:mp 
Geiger Area Fuel Farm (Fuel Farm), and was previously occupied by five 15,000-gallon 
above ground storage tanks (ASTs), a pump house, a fuel unloading pad, and several 
underground petroleum distribution lines. The former ASTs previously held No. 6 fuel oil, 
unleaded gasoline, diesel fuel, and kerosene. The Fuel Farm was decommissioned and. 
removed in 1995 to accommodate a six-lane divided highway (Highway 17 Bypass) 
proposed by the North Carolina Department of Transportation (NCDOT). At the time of 
this report the Highway 17 Bypass was under construction. 

Results of previous investigations have expandeld Site 35 beyond the confines of the former 
Fuel Farm. Site 35 is now bounded on the west by D Street, on the north by Second Street, 
on the east by Brinson Creek and on the south by Fifth Street and Building TC572. 
Roadways, buildings, former building foundations and several large parking areas are 
located within Site 35. The foundations of previously existing structures are scattered 
throughout the study area marking the former existence of a warehouse (TC460), a mess 
hall, a heating plant, a gas station, and an ice house. A pair of abandoned north/south 
railroad tracks is located near former warehouses TC462 and TC560. These tracks appear to 
have been used to supply three warehouses (two existing and one former), the ice house and 
the Fuel Farm. 

Construction of the Highway 17 Bypass complicates the remedial process by imposing 
access constraints to the area. Construction cut and fill operations have also changed the 
local topography and drainage. The portion of the Bypass that runs through the site is 
situated approximately 17 feet above mean sea level (MSL). Construction activities have 
eliminated much of the vegetation, and additional drainage ditches have been dug to 
transport surface runoff to Brinson Creek. Figure 2-2 depicts a site plan for Site 35. 
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2.2 Site Geology and Hydrogeology 
The RI Report (Baker, 1995) and Natural Attenuation Evaluation Report (CH2M HILL, et al., 
2003) provide details regarding site-specific geology and hydrogeology at Site 35. The 
following briefly summarizes Baker’s investigations. 

2.2.1 Site Geology 
The uppermost horizon is Quaternary age “undifferentiated” deposits composed of sand, 
silt, and clay (Figures 2-3 through 2-5). In the wetland area, the undifferentiated Quaternary 
deposits are composed of layers of peat and silt. Beneath the “undifferentiated” deposits is 
the River Bend Formation and underlying it is the Castle Hayne Formation. The River Bend 
Formation is composed of fine-to coarse sand containing varying amounts of silt (O-50%), 
shell and fossil fragments (O-35%), and clay (O-10%). The sand layers in both the Quaternary 
deposits and River Bend Formation have a relative density of loose to dense. According to 
field observations using the Unified Soil Classification System (USCS), the sand layers 
classify as silty sand (SM) and poorly graded sand (SP). Where present, fine-grained (silt 
and clay) lenses are plastic to non-plastic, contain various amounts of sand (O-50%) and clay 
(O-10%), and classify as ML or MH. Standard penetration tests indicate that these lenses 
have a relative density of loose to dense for the non-plastic, and soft to very stiff for the 
plastic. 

The upper part of the River Bend Formation contains partially cemented, fine to coarse sand 
and some gravel. The thickness of this unit is not uniform and varies from approximately 4 
to 20 feet. Underlying the sand is a very dense to dense, greenish gray, fine sand and silt 
layer that acts as a semi-confining unit for the Castle Hayne aquifer. The semi-confining 
unit is approximately 8 to 12 feet thick, and appears to thicken toward the east. The upper 
part of the Castle Hayne Formation is described as a partially cemented, gray, fine sand 
with occasional shell and limestone fragments. 

2.2.2 Site Hydrogeology 
The surficial aquifer occurs within the Quaternary deposits and the River Bend Formation. 
A potentiometric map is shown in Figure 2-6. Groundwater levels measured in October 
2002 indicate flow in the surficial aquifer is toward Brinson Creek (northeast across Site 35) 
under a fairly consistent gradient of approximately 0.01 ft/ft. Tidal and seasonal changes 
in the water level of B&son Creek affects wells in the wetlands along the banks of the creek. 
The October 2002 flow direction and gradient are consistent with historical Long Term 
Monitoring (LTM) data and previous investigations. 

Underlying the surficial aquifer is the Castle Hayne aquifer. A potentiometric map is shown 
in Figure 2-7. Local groundwater flow in the Castle Hayne aquifer is divergent. Flow in the 
wetland/Highway 17 Bypass areas is similar in direction and gradient to the surficial 
aquifer. Groundwater flow south of 7th Street is to the southeast, towards Edwards Creek 
under a gradient of 0.004 ft/ft. 

Hydraulic conductivities from slug tests of wells within the surficial aquifer indicate a range 
from ~1 ft/day for the upper fine-grained units up to 100 ft/day in the lower, coarse sand 
and gravel units. Groundwater velocities in the surficial aquifer are variable. Based on local 
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gradient of 0.01 ft/ft, hydraulic conductivity of 1 ft/day (upper) and 100 ft/day (lower), and 
an assumed effective porosity of 0.28, calculated velocities range from 0.04 ft/day in the 
upper part to 3.6 ft/day in the lower part. 

2.3 Site Environmental Conditioms 

23.1 Previous Investigations 
Previous site investigations conducted at Site 35 include: 

UST investigations (various dates), 
Initial Assessment Study (Water and Air Resources, 1983)‘ 
Confirmation Study (ESE, 1990), 
Focused Feasibility Study (NUS Corporation, 1990), 
Comprehensive Site Assessment (Law, 1992), 
Interim Remedial Action Remedial Investigation (Baker, 1994), 
Final Remedial Investigation (Baker, 1995), 
Long Term Monitoring (Baker, 1999 - present), 
Natural Attenuation Evaluation (Baker, :2003), and 
Hot Spot Characterization (Baker, 2003). 

From 1984 to 1987, a Confirmation Study of the site revealed that oil and grease, as well as 
benzene, bans-1,2DCE, and TCE were present in groundwater at the site. 

In 1990, a Focused Feasibility Study (FFS) was conducted in the area north of the Fuel Fan-n. 
The results of this study were not available; however, in the Comprehensive Site 
Assessment (CSA) Report Law reported that, during the FFS, groundwater in one well1 and 
soil cuttings from two borings were contaminated with petroleum hydrocarbons (Law, 
1992). 

In 1991, a CSA was performed by Law. The CSA identified areas of contaminated soil and 
groundwater. Contamination consisted of chlorinated organic compounds (TCE, trans-1,2- 
DCE, and vinyl chloride) and petroleum hydrocarbons (total petroleum hydrocarbons 
[TPH], methyl-tert butyl ether [MTBE], and benzene, toluene, ethylbenzene, and xylenes 
[BTEX]). The contamination was found in both shallow and deep wells. Several shallow 
groundwater plumes were identified including two plumes consisting primarily of 
petroleum hydrocarbons and two plumes of chlorinated organic compounds. All of the 
plumes are located north of Fourth Street and east of E Street except for a portion of a TCE 
plume that extends southwest beyond the corner of Fourth and E Streets. 

In December 1993, Baker conducted an Interim Remedial Action Remedial Investigation. 
During this investigation, seven more soil borings were made within and around the 
groundwater contaminant plume areas identifiefd during the CSA. Thirteen shallow soil 
samples were taken near Brinson Creek to find the extent of contamination from Site 3.5. 
Benzene, toluene, ethylbenzene, xylenes, naphthalene, and 2-methylnaphthalene were 
detected in the soil samples. In addition, TPH (gasoline and diesel) and oil and grease were 
allso detected. Some detections of lead, chromium, vanadium, and arsenic were found. 
These results confirmed results that contamination in the majority of the soil is associated 
with a dissolved petroleum hydrocarbon contaminant plume in shallow groundwater. It 
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was also concluded that the oil and grease detections were the result of naturally occurring 
organics in soils or an upgradient contamination source. On September 15,1994, an Interim 
Record of Decision (ROD) was executed for the remediation of contaminated soil along and 
adjacent to the proposed highway right-of-way at Site 35. 

In 1994, Baker conducted a comprehensive RI. Results of the RI (pertaining to the current 
pilot study area) indicated the presence of TCE and daughter products located in the 
surficial aquifer and the lower portion of the surficial aquifer, or intermediate zone. A 
detailed discussion of these results can be found in the RI report (Baker, 1994). 

Long Term Monitoring of the site began in January 1999. Monitoring has been performed 
quarterly from the start to October 2000. Since October 2000, monitoring has been 
conducted semi-annually. During each sampling event, groundwater samples are collected 
from 39 monitoring wells, and surface water is collected from three locations along the 
portion of Brinson Creek that borders Site 35 to the northeast. A detailed discussion of 
analytical and sampling methods can be found in the Long-Term Monitoring and Natural 
Attenuation Monitoring Work Plan for MCB Camp Lejeune North Carolina (Baker, 2002). 

The Natural Attenuation Evaluation (Baker, 2003) showed the distribution of TCE becomes 
broader and concentration increase with depth. The most widespread TCE contamination is 
between 15 and 25 feet below msl. This corresponds to depths of 40-50 feet bgs. The 
distribution of the TCE daughter products shows similar changes with depth. The study 
showed a BTEX “hot spot” just north of Building G480, and free phase LNAPL in 35- 
MW67A. After completion of the evaluation, it was concluded that natural attenuation 
processes are degrading and retarding the chlorinated solvent contamination as evidenced 
by: 

0 appearance of daughter products, 

l stable to decreased concentrations of TCE over time, and 

l no significant plume migration from 1998-2003. 

However, the evaluation also concluded that natural attenuation is being slowed and the 
efficiency of natural attenuation is impacted. The lines of supporting evidence are as 
follows: 

l It was estimated that the half lives for TCE, DCE, and VC are all less than one year, but 
observations do not support this. The presence of upgradient dissolve-phase source 
and sorbed phase contamination are providing a continuing supply of contaminants to 
the wetland aquifer. 

0 Complete degradation has not been observed; more cis-DCE has been generated than 
can be accounted for by TCE, the molar concentration of VC is also less than expected, 
and ethene and chloride concentrations are relatively low, given parent concentrations. 

Baker conducted a Hot Spot Characterization at Site 35 to delineate and characterize 
suspected hot spot areas, and to identify and delineate any continuing sources associated 
with the hot spots. The field effort was conducted between October 7 and October 26,2002, 
and consisted of soil and groundwater sampling of 30 Geoprobe borings. The Site 35 “Hot 
Spot” Characterization Letter Report (Baker, 2003) provides details regarding investigative 
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methods and results of the investigation. Some information from that report is summarized 
in Section 2.3.2. 

2.3.2 Site Contamination 
Baker performed groundwater sampling at Site 35 to delineate and characterize suspected 
hot spot areas, and to identify and delineate any continuing sources associated with the hot 
spots. The field effort was conducted between October 7 and October 26,2002, and 
consisted of soil and groundwater sampling of 30 GeoprobeTM borings. Two hot spots ‘were 
identified at Site 35. One shallow hot spot near Building G480 contains fuel contamination 
(BTEX). A second deeper (and larger) hot spot contains chlorinated solvents (primarily TCE 
and daughter products) and is located beneath t:he Highway 17 Bypass. 

The TCE Hot Spot area consists of an area beneath the Highway 17 Bypass and surrounding 
monitoring well IR35-MW-72B that contains TCE concentrations greater than 100 times the 
2L Standard of 2.8 pg/L, as shown in Figure 2-8. The most impacted study interval is ,the 15 
ft to 25 ft below mean sea level interval, corresponding to a depth of 32 ft to 42 ft bgs, with 
TCE concentrations ranging up to 2,800 ug/L. Figures 2-9a through 2-9c, reproduced from 
Baker (2003), show the vertical distribution of TCE along transects A-A’, B-B’, and C-C 
(from Figure 2-2). DNAPL was not observed in any of the monitoring wells. 

2.4 Pilot Test Area 

2.4.1 Rationale for Test Area Selection 
The target area for pilot testing was selected based on a minimum concentration of 200 pg/L 
TCE in groundwater, which is two orders of magnitude higher than the regulatory 
standard. (The North Carolina groundwater standard for TCE is 2.8 pg/L.) The highest 
TCE concentration is located beneath the median and northbound lanes of the Highway 17 
Bypass at a depth of approximately 15 to 25 feet below mean seal level, 32 ft to 42 ft bgs. 
Monitoring well MW-72B exhibited the highest TCE concentration at 2,800 pg/L. 

2.4.2 Test Area Dimensions 
The target area, indicated in Figure 2-10, is approximately 250 feet long and approximately 
100 feet wide. The target depth is 37 to 47 feet bgs. This is the predominant depth with the 
greatest extent of TCE contamination. 

2.4.3 Estimated Contaminant Mass 
The contaminant mass of TCE in the target area is estimated to be 59.2 lbs as shown below. 
The target area is approximately 250 feet long by 100 feet wide with a thickness of 10 ft or a 
volume 250,000 fta (7,080,OOO L). The TCE mass is a combination of the dissolved phase and 
the sorbed phase. For the dissolved phase, an avlerage TCE concentration of 1,750 pg/L was 
estimated from the average of the three monitoring wells in the target area. 

Assuming a porosity of 28 percent, the dissolved. phase TCE (TCEd) mass concentration is 
calculated as follows: 
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Mass TCEd = Porosity * TCEd Concentration @g/L) * VOlUme (ft3) * 28.3 L/ft3 * 2.2*10e9 
lb& = 0.28 * 1,750 yg/L * 250,000 ft3 * 28.3 L/f@ * 2.2*10-g lb/pg. 

Therefore, the Mass TC& = 7.6 lbs 

The sorbed phase TCE (TCEs) concentration is calculated as follows: 

TCEs = Koc * foe * C,; where log l~,~ = 2.1 and k,, = 125.9, f,, = 0.01 (1% organic content), and 
c, = 1,750 j.&g/L. 

So, TCE, = 125.9 * 0.01 * 1,750 ,ug/L = 2,203 pg/‘g. 

The TCE, mass concentration is calculated as follows: 

Mass TCE, = (TCE, Concentration @g/g) * Volume (L) * Soil Density (pg/cma) * 1000 cm3/L 
* 2.2*10-g lb/yg) / (1000 pg/g) = (2,203 pg/g * 7,080,OOO L * 1.5 yg/cm3 * 1000 cm3/L* 2.2”10-9 
lbhg)/(lQOO pg/g). 

Therefore, the Mass TCE, = 51.6 lbs. 

Total Mass TCE = Mass TCEd + Mass TCE, = 7.6 lbs + 51.6 lbs = 59.2 lbs. 
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3.0 Pilot Study Design 

The selected remedial technology, injection of Modified Fenton’s followed by potassium 
permanganate, is a potentially effective approach for remediation of TCE and associated 
dissolved chlorinated solvent contamination at Site 35. This section presents a summary of 
the conceptual pilot scale design. Specific engineering details regarding chemical 
concentrations and volumes will be addressed in a separate document, to be prepared ‘by 
the selected specialty vendor. 

3.1 Pilot Study Overview, Objectives and Goals 

3.1 .I Study Overview 
For the target “hot spot” area, the Technology Evaluation (CH2M HILL, 2003) identified 
several options for a pilot study. These options were the BIOX process (hydrogen peroxide), 
potassium perrnanganate and ISOTEC’s approach (Modified Fenton’s followed by 
permanganate). All of the technologies are expected to be effective at removing 
contamination. However, combining the ISOTEC reagent with perrnanganate appears to be 
a very effective approach. Injecting the ISOTEC reagent provides an initial oxidant charge ’ 
that should reduce both dissolved and adsorbed contaminant mass. A follow-up 
application of perrnanganate will reduce the potential for rebound of COC concentrations. 
The complete rationale for selection of chemical oxidation using Modified Fenton’s and 
potassium permanganate is presented in the Technology Evaluation (CH2M HILL, 2003). 

In summary, a series of oxidants will be introduced into the aquifer using eighteen injection 
wells. There will be one injection event to inject Modified Fenton’s into the eighteen 
injection wells to aggressively address the highest TCE concentration areas. During this 
injection event, an attempt will be made to deliver a specified quantity of reagent to each 
well. Depending upon the injection pressures, fl.ow rates and observed reactions, the 
reagent may be injected during one continuous injection or during multiple injections over 
several days. Within one month of the Fenton’s work, there will be one injection event to 
inject potassium perrnanganate into all eighteen injection wells to provide a more persi.stent 
oxidant. 

The scope of work for the pilot test will consist of three phases: 

1. Installation and development of five new monitoring wells and eighteen injection wells 

2. Injection of oxidants 

3. Performance monitoring 

3.1.2 Study Objectives and Goals 
The primary objective of the pilot test is to evaluate the effectiveness of chemical oxidation 
for treating the target “hot spot” area and reducmg TCE concentrations to low levels, where 
natural attenuation will complete the process of Imeeting regulatory standards within a 
reasonable time frame. The pilot test is not intended to be a final remedy. The Partnering 
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Team will determine low levels and a reasonable time frame. The work is regulatory driven 
as the state groundwater standards (2L Standards) are exceeded and VOCs are reaching the 
creek. The compliance point is both the groundwater concentration and the creek 
concentration. The use of multiple injections with multiple oxidants is intended to treat both 
adsorbed contamination and dissolved contamination. 

The effectiveness of the test will be evaluated according to the following criteria: 

1. 80% contaminant mass removal from groundwater, as quantified by pre- and post- 
treatment groundwater samples. 

2. Minimization of contaminant “rebound” to upgradient background levels, as quantified 
by post-treatment groundwater samples, to be collected quarterly for a period of one 
year. 

All new and existing monitoring wells will be gauged and sampled prior to initiation of the 
pilot test. The resulting laboratory analytical data and field geochemical data will be used 
to establish baseline conditions. Subsequent data will be compared to baseline conditions to 
evaluate performance during the test. A total of twelve monitoring wells will be in and 
around the test area. Three new monitoring wells will be considered upgradient. Five 
monitoring wells (3 existing and 2 new wells) will be considered in the test area and four 
wells will be considered downgradient. Numeric values will be based on averages of the 
specific wells (i.e., average of the 3 upgradient wells, average of the 5 test area wells, and 
average of the 3 down gradient wells). 

Specific goals of the pilot study include: 

l Reducing the mass of the plume, 
l Gain information about the technologies being tested to evaluate whether to use the 

Modified Fenton’s and /or potassium permanganate on a larger scale at the site or at 
other sites across the Base. 

The pilot test is not intended to be the final remedy. Depending on the results of the pilot 
test and subsequent evaluation of the technology per the above criteria, chemical oxidation 
using Modified Fenton’s and/or Potassium permanganate may be used on a larger scale at 
Site 35 or other sites across the Base. A decision to use either technology in other areas of 
the site sites across the base will be subject to the approval of the Partnering Team. 

3.2 Technology Description 
This section comprises a brief technical overview of the methodology associated with both 
technologies to be employed at Site 35: Modified Fenton’s and potassium permanganate 
injections. 

3.2.1 Modified Fenton’s Reagent 
In-Situ Oxidative Technologies, Inc. (ISOTEC) has a patented Modified Fenton’s reagent that 
relies on a lower concentration of hydrogen peroxide combined with a chelated iron catalyst 
to produce hydroxyl radicals. The chelated iron catalyst provides two enhanced features 
over the introduction of the Fe(I1) catalyst in a salt form: 1) the reaction is more controlled 
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and less exothermic; and 2) the process can be applied to a wider range of sites without pH 
adjustment of the groundwater. The Fenton’s reaction is the same: hydroxyl radicals are 
generated which oxidize a multitude of organ& The ISOTEC reagent slows down the 
Fenton’s reaction and allows it to occur at neutral pH conditions. This also improves the 
mobility of Fe(II)/Fe(IIl) ions, and the stability of the hydrogen peroxide. This ISOTEC 
reagent is specially formulated to enhance the subsurface mobility of injected reagents, thus 
achieving a larger radius of influence from each injection well. ISOTEC’s catalysts have 
increased mobility compared to conventional Fenton’s catalysts due to chelating 
components that prevent precipitation or fixation of iron to native soil, thereby promoting 
its availability for hydroxyl radical generation from peroxide. 

ISOTEC’s reagent has been shown to be effective in treating dissolved and adsorbed 
chlorinated ethenes. The ISOTEC reagent is more aggressive than permanganate and is 
effective at treating adsorbed contaminants, thus reducing the possibility of rebound. Also, 
the effectiveness of this reagent is less sensitive than standard Fenton’s reagent to the 
requirement for thorough spreading within the plume at the time of injection. 

Due to the short life of the ISOTEC reagent (although longer than Fenton‘s), the opportunity 
for treatment of COC at some distance from the injection well is limited. This makes 
effectiveness of the injection vital to the success of the remediation. Effectiveness is most 
directly measured by comparing pre-treatment and post-treatment groundwater 
concentrations (both short and long-term results). Due to the variable lithologies within the 
surficial aquifer at Site 35, it is difficult to assure that complete horizontal and vertical 
distribution of the ISOTEC reagent could be achieved within the plume. Therefore, a follow- 
up injection of perrnanganate will be used to complete the destruction of COC. 

3.2.2 Potassium Permanganate 
Permanganate is an oxidizing agent with a unique affinity for organic compounds 
containing carbon double bonds, such as PCE and TCE. The oxidation strength and 
specificity of the permanganate ion improves its longevity, relative to non-specific oxidizers, 
such as hydroxyl radicals and ozone. 

The value of the permanganate treatment is that the oxidant life is much longer than the 
hydroxyl radicals formed from Fenton’s reactions: permanganate is persistent for weeks to 
months versus minutes to hours for hydroxyl ra#dicals. This allows the permanganate to 
have a higher probability of contacting remaining COCs after injection, because there is time 
for the reagent to spread within the plume via advection and dispersion. Permanganate 
reactions are also effective over a wide range of pH (3.5-12) conditions, and have been 
shown to be effective at reducing the TCE and d#aughter product concentrations. The 
permanganate solution will be injected into the subsurface using permanent injection wells. 

3.3 Pre-Pilot Study lmplementatiion Activities 
Preliminary study activities associated with the implementation of the pilot studies include: 

l Coordination with Camp Lejeune personnel on the location of utilities in the area; 

l Pilot study monitoring and injection well installation; 

SITE 35 PILOT STUDY WORK PLAN FINAL 0104,DOC 3-3 



FINAL PILOT STUDY WORK PLAN, OPERABLE UNIT NO. 10 (SITE 35), MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 

l Gauging and baseline groundwater sampling event; 

l Designation of areas for temporary storage of equipment and materials; and 

l Site-specific security and safety concerns. 

Applications will be submitted for any required drilling and underground injection permits. 
Injection of Modified Fenton’s is considered to be the start of the pilot study test period. 

3.3.1 Utility Location 
The field engineer will mark the locations of five additional monitoring wells and eighteen 
injection wells at least 2 weeks prior to commencement of the activity. All utilities will be 
marked by a professional utilities locating service prior to the start of drilling. The 
preliminary monitoring and injection well locations are shown in Figure 3-1, but final 
locations will be determined based on results of utility locations and conditions encountered 
in the field. 

3.3.2 Pilot Study Monitoring and Injection Well Installation 
Groundwater monitoring will be performed to evaluate the changes in contaminant 
concentration and distribution over time as a result of the pilot study. Groundwater 
monitoring will be conducted prior to any oxidant injection, after injection of the modified 
Fenton’s and then three quarterly rounds after injection of the permanganate. 

Three new monitoring wells will be installed within the test area to serve as upgradient 
monitoring points from the injection zone and two new monitoring wells will be installed in 
the test area. The purpose of the upgradient wells is to monitor the conditions just 
upgradient of the test area. In addition, eighteen injection wells will be installed, as shown 
in (Figure 3-l). The vertical distribution of TCE with the proposed injection wells and 
monitoring wells are shown in (Figure 3-2). Each well will be installed using hollow stem 
auger drilling methods. The wells will be installed to a depth of 47 feet with 5-foot screens. 
The procedures and specifications that will be followed during well installation are 
presented in Appendix A. 

3.3.3 Gauging and Baseline Groundwater Sampling Event 
All new and existing monitoring wells will be gauged and sampled prior to the start of the 
pilot study. New monitoring wells that will be used for this study are IR-35-MW-75B, - 
76B,-77B, -78B, and -79B. Existing monitoring wells that will be used for this study are: 
IR35-MW-55B, -72B, -73B, -74B, IR35-TW-52, -55, and -57. Water level measurements will be 
used to develop site-wide potentiometric maps and to determine groundwater flow 
patterns. The results from sampling will provide a baseline for the pilot study. Samples 
from all monitoring wells will be analyzed for cVOCS, metals, ferrous iron, total iron, 
chloride, dissolved oxygen, conductivity, pH, temperature, turbidity, and 
oxidation/reduction potential. 

3.3.4 Natural Oxidant Demand 
Natural organic matter (NOM) and reduced metal species in the subsurface can exert a 
significant oxidant demand. This natural oxidant demand (NOD) may directly affect the 
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oxidation of the target compounds. However, the test to determine NOD is a relatively 
new, inexact test with no agreed upon method. Yet, the test is still useful to assess the 
applicability of using an oxidant. The purpose of assessing NOD prior to injecting oxidant 
is to get a relative assessment of the organic demand of the system. In instances where the 
NOD results are extremely high, the application of the oxidation technology would need to 
be reconsidered. Likewise, if the results indicated an extremely low NOD, the mass of 
oxidant to be delivered would be reconsidered. With the NOD assessment performed for 
Site 35, these questions have been answered. The next step is to conduct the pilot study and 
assess the results of the injection. One result that will be evaluated is the longevity of the 
oxidant-which will help us determine the feasibility of applying the oxidation technology 
on a full-scale basis. 

3.3.5 Other Preliminary Activities 
Prior to commencement of field activities, CH2M HILL representatives will contact 
personnel at Camp Lejeune to locate temporary storage facilities that will be accessible 
during the entire 12 month testing period. The facilities will be used to store field 
equipment required for sampling activities. During discussions with Camp Lejeune 
personnel, site-specific security and safety of personnel and equipment will be reviewed. 
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4.0 Pilot Study Implementation 

The scope of work will include, but is not limited to, the following tasks: 

1. Monitoring Well Installation, Development, Surveying, and Sampling 

2. Injection Well Installation and Development 

3. Oxidant Demand Testing 

4, 

5. 

6. 

7. 

Subcontractor Deliverables - Work Implementation Plan and Site-Specific Health 
and Safety Plan (SHSP) 

Pre-Mobilization Meeting 

Subcontractor Mobilization and Permits 

Site Preparation 

8. Series of Modified Fenton’s injections followed by Potassium Permanganate 
injections 

9. Groundwater Monitoring for One Year 

10. Waste Management 

Each of these tasks is described in the following sections. 

Subcontractors shall furnish all labor, equipment, materials, lower-tier subcontractor(s), 
supplies and all else necessary to completely perform the Scope of Work identified herein. 
All work shall be completed in compliance with current federal, state and local regulations 
and in accordance with standard industry practice. The Subcontractor shall comply with all 
entry/exit, health and safety, permitting, work schedule, and any other requirements that 
may be set by Camp Lejeune that may impact the work specified herein. 

During construction and operation of the pilot study, site operations will be implemen.ted as 
presented in the Final Pilot Test Work Plan, the Site-Specific Health and Safety Plan (SHSP), 
and the Quality Assurance Plan. All activities will be conducted in accordance with these 
site-specific plans. 

At the conclusion of the one-year post-injection :groundwater sampling event, a Pilot Test 
Summary Report will be prepared and submitted to the Partnering Team. This report will 
outline the activities completed during the study period, results obtained, and 
recommendations with regard to possible Modified Fenton’s and potassium permanganate 
implementation at other areas of Site 35. The pilot test is not intended to be the final 
remedy. The purpose of the pilot study is to evaluate in situ chemical oxidation using 
modified Fenton’s and permanganate. The purpose of the study is not to design a full-scale 
system. The CERCLA process still applies to the site. At some point a feasibility study and 
remedial design will be performed that would take into consideration the results of the test 
(contaminant reduction, injection amounts, costs, etc.). 

Several considerations related to the execution of the fieldwork at Site 35 are listed below. 
These considerations will include, but are not limited to, the following: 
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l Site entry and access authorizations 

- Camp Lejeune is an Active military base. All personnel working at the test site must 
check in with Camp Lejeune security and receive a vehicle pass, valid for the 
duration of the site work. 

- All personnel working at the test site must be U.S. citizens, or the Subcontractor shall 
provide proper and adequate escort as required by Camp Lejeune for all its foreign 
national workers. 

- Personnel should not enter a secured area without the proper training and key card 
access. 

l Equipment, space, and utility requirements 

- Subcontractor shall be solely responsible for their equipment, instrumentation, 
materials, and supplies. 

- CH2M HILL will be responsible for obtaining the proper work permits (monitoring 
well, UIC, etc.). 

- Site access during the project will be limited to authorized personnel only. 

l Site security, including securing of equipment 

- During working hours, the subcontractor or CH2M HILL will secure the working 
area (to be determined in the field). 

- During non-working hours, equipment will be secured. 

4.1 Monitoring Well Installation and Sampling 
Three new monitoring wells (35~MW75B, 35-MW76B, 35-MW77B) will be installed 
upgradient of the injection wells and two new monitoring wells. 35-MW78B, and 35- 
MW79B) will be installed within the proposed pilot study treatment zone injection wells, as 
shown in Figure 3-l. Well designations are similar to what has been used at the site in the 
past, with the “B” designation referring to the intermediate region of the Castle Hayne 
aquifer. The new monitoring wells will be screened from approximately -22.5 to -27.5 feet 
MSL. Prior to oxidant injection, groundwater samples will be collected from the monitoring 
wells in the target treatment area to establish the baseline groundwater quality and to 
delineate the TCE plume further. 

All wells will be constructed of schedule 40 PVC with 0.010 inch slot screen and finished at 
grade with flush mounted 8.5 inch steel protective locking covers set in two foot square 
concrete aprons. Monitoring wells will be installed using hollow stem auger drilling 
methods. Appropriate sand filter pack and bentonite seal materials will be installed, and the 
annular space will be grouted to the land surface with Portland cement grout. 

After construction activities are completed, wells will be developed to ensure good 
hydraulic connection with the water bearing zone or aquifer. Following a period of at least 
24 hours to ensure equilibration with the surrounding water bearing zone, each well will be 
gauged, purged and sampled. Groundwater samples will be collected in accordance with 
the Region IV EISOPQAM, dated May 1996 (revised, 1997) and USEPA Region IV low-flow 
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,’ 
with tape graduated in O.Ol-foot increments. Measurements will be recorded as depth to 
water from the mark on the top of the well casing. Well number, date and time of 
measurement, and depth to water will be recorded in the field logbook. 

Generation, characterization, and proper disposal of drilling and development fluids and 
well cuttings are discussed in Section 4.10 of this Work Plan. 

All new well installations will be referenced both horizontally and vertically. Each new well 
will be surveyed relative to permanent land monuments or grid system (State plane 
coordinate system), and will be referenced to a IJSGS datum/benchmark. Elevation will be 
surveyed to the nearest 0.01 foot, while horizontal location will be established to the nearest 
0.1 foot. 

CH2M HILL will coordinate with Base personnel and a professional utility locator to define 
all subsurface structures that might be impacted by monitoring well drilling activity in the 
immediate area of the pilot test. 

4.2 Injection Well Installation 
Eighteen injection wells will be installed within ,the proposed pilot study area to deliver 
chemical oxidants to the treatment zone, as shown in Figure 3-l. The injection wells, 
designated IW-01 through IW-18, will be screened from approximately -20 to -30 feet MSL 
(approximately 37 to 47 feet BLS). The well spacmg will be approximately 30 ft. 

Each injection well will be drilled to a depth of 4,7 feet using 4-inch inside diameter hollow- 
stem augers. Injection wells will be constructed of 2-inch diameter schedule 40 polyvinyl 
chloride (PVC) flush thread casing, with 10 feet of 0.020~inch slotted PVC screen. Sections of 
solid 2-inch diameter PVC riser will complete the upper portion of the well. The riser casing 
will be installed to be approximately a few inches below the ground surface. A watertight, 
locking, expansion cap will be installed on top of the PVC well casing at the surface. The 
annulus of each well will be filled with lo-20 gratde silica sand which will extend from the 
bottom of the borehole to approximately two feet above the top of the screen followed by 
hydrated bentonite chips or pellets to 5 feet below grade. The remainder of the borehole 
will be filled with concrete. The surface compleiion for each injection well wilI be 
constructed in a minimurn 12-inch diameter steel traffic-box set in the concrete. Figure! 4-l 
illustrates a typical injection well design. 

Generation, characterization, and proper disposal of drilling (and development) fluids and 
well cuttings are discussed in Section 4.10 of this Work Plan. 

All new well installations will be referenced both horizontally and vertically. Each new well 
will be surveyed relative to permanent land monuments or grid system (State plane 
coordinate system), and will be referenced to a ZJSGS datum/benchmark. Elevation will be 
surveyed to the nearest 0.01 foot, while horizontal location will be established to the nearest 
0.1 foot. 

CH2M HILL will coordinate with Base personnel and a professional utility locator to define 
all subsurface structures that might be impacted by monitoring well drilling activity in the 
immediate area of the pilot test. 
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4.3 Oxidant Demand Testing 

4.3.1 Permanganate Demand Test 
One perrnanganate demand test will be conducted with the objective to evaluate the native 
slurry (soil and groundwater mixture) and groundwater demand for the oxidant over a 7- 
day period. This information is useful to evaluate the excess permanganate that will need to 
be injected under field conditions to offset the natural organic demand. Based on ISOTEC’s 
prior experience with oxidant demand testing, a separate Fenton’s oxidant demand test will 
not be performed due to the fast reaction kinetics of the Fenton’s reagent. 

The natural oxidant demand (or soil oxidant demand) test (NOD) is an attempt to quantify 
the permanganate oxidant demand of the native soil. This is a relatively new test and there 
are no standard procedures (i.e., EPA or ASTM) for the test. The test is conducted by 
placing soil in several test tubes and adding varying concentrations of permanganate. The 
tubes are evaluated each day for color. When the permanganate is used up, the solution 
becomes clear. If the permanganate is not used up, the solution is pink or purple. At the 
seventh day, the initial permanganate concentrations of the clear tube and the next colored 
tube (pink or purple) are averaged and the theoretical demand is calculated in pounds of 
permanganate per volume of soil. 

One consideration with using this test is that higher concentrations, as well as longer contact 
times, result in a higher oxidant demand. So when a NOD test is performed, it is important 
that the contact time, oxidant strengths, and contact method be clearly understood. 

The test needs to be viewed as qualitative rather than quantitative and will only provide a 
prospective on the relative organic demand of the system to be treated. In instances where 
the NOD results are extremely high, the application of the oxidation technology would need 
to be reconsidered. Likewise, if the results indicated an extremely low NOD, the mass of the 
oxidant to be delivered would be reconsidered. 

There is no NOD test available for estimating the oxidant demand with Fenton’s reagent. 
This is because modified Fenton’s reacts quickly and more aggressively than permanganate. 
So, unlike the permanganate based test where the residual permanganate can be measured 
for days or even weeks, the hydroxyl radical (i.e., the reactant) exists for fractions of a 
second and can not be measured. 

For this study, the oxidant demand will be used as a yardstick. The study will try to meet 
the oxidant demand using a mix of Modified Fenton’s and permanganate. It is one more 
piece of the data that will be used in the overall study evaluation. 

4.32 Slurry and Groundwater Demand 
In order to evaluate the soil/groundwater permanganate demand, a qualitative visual 
experiment will be initially conducted on a slurry sample from the site followed by a 
quantitative experiment. A soil/groundwater slurry will be cornposited using site samples. 
The slurry used in the experiments will be prepared by purging the VOCs present for 3 
hours under room temperature conditions. VOCs are purged by leaving the container of 
soil open in a laboratory hood for three hours to drive off the VOCs, so to only measure the 
oxidant demand associated with the soil matrix. A sample of purged slurry will be weighed 
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into each of ten different clear vials. To each vial, measured permanganate reagent and DI 
water will be added to achieve the desired theoretical permanganate load. Color changes in 
each vial will be observed on a daily basis for 7 days after inverting each vial ten times, 
allowing the slurry particles to settle, and recording the supernatant color. The results of 
the visual test will be used to set-up the quantita.tive test. 

In order to quantify the actual demand, vials containing the theoretical perrnanganate 
concentration based on the visual test will be set up a second time and daily demand will be 
determined for 7 days by spectrophotometrically determining residual permanganate 
concentrations. The actual permanganate demand in the slurries will be determined after 
the 7-day test period and an average demand will be reported. 

4.4 Subcontractor Deliverables 
There will be two primary subcontractors for this project: The chemical oxidation 
subcontractor, and the drilling subcontractor. The Subcontractors will provide a Work 
Implementation Plan and Site Specific Health and Safety Plan (SHSP) for their respective 
portion of the work. The Work Implementation Plan will include technology specific 
technical information that will be incorporated into appropriate sections of the Final Pilot 
Test Work Plan (WI’). 

The Final WP will consist of an updated and expanded version of this document, including 
detailed design drawings and specifications associated with the injection well screens and 
details of the injection procedure. The Final Wl? will incorporate the subcontractors’ site- 
specific health and safety plan and work implementation plan. A schedule of 
implementation is also provided. 

ISOTEC’s Work Implementation plan and Site Specific Health and Safety Plan for the 
chemical oxidation is provided in Appendix D. 

4.3.1 Site Specific Health and Safety Plan 
The Site Specific Health and Safety Plan (SHSP) shall be consistent, and the Subcontractors 
shall comply, with the requirements and guidelines of: 

l Occupational Safety and Health Administration (OSHA) Standards and Regulations 
contained in Title 29, Code of Federal Regulaltions, Parts 1910 and 1926 (29 CFR 193.0 and 
1926), including amendments as stated in Federal Regulations March 6,1989: 9294-9336 
Final Rule, 29 CFR 1910.120 “Hazardous Waste Operations and Emergency Respon.se”) 

l United States Environmental Protection Agency (U.S. EPA) Standard Operating 
Guidelines Revised November 1984 

l NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual fo:r 
Hazardous Site Activities, October 1985, NIOSH Publ. No. 85-115 

l Threshold Limit Values for Chemical Substances in the Work Environment adopted by 
American Conference of Governmental Industrial Hygienists (ACGIH), 1997 or most 
recent version 

l Project Health and Safety Plan 
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The SHSP must include a detailed description of work with equipment, materials and 
personnel identified to perform subcontractor’s scope of work. In addition, the SHSP must 
include an inventory of chemicals that will be used onsite, along with MSDSs for each. The 
SHSP shall specify chemical handling procedures and required personal protective 
equipment for each task involving potential chemical exposure during the subcontractor’s 
work. 

The SHSP shall also include, but not necessarily be limited to, the following components as 
required by OSHA 29 CFR 1910.120(i) (2): 

Site description and evaluation of site contaminants 

Names of key personnel and alternates responsible for site safety and health 
(responsibilities and chain of command) 

Safety and health hazard assessment and risk analysis for each site task and operator 

Safety training, name of person who will give the training and the topics covered 

Personnel protective equipment 

Medical surveillance 

Air monitoring plan (environmental and personnel) 

Site control measures (work zones, communications and security) 

Decontamination 

Emergency Response Plan 

Plans and dates for meetings with local community, including local, state, and federal 
agencies involved in the cleanup, as well as the local emergency squads and the local 
hospitals 

A list of first aid and medical facilities including location of first aid kits, names of 
personnel trained in first aid, a clearly marked map with the route to the nearest medical 
facility, all necessary emergency phone numbers conspicuously posted at the job site 

A Spill Control and Countermeasures Plan which shall include contingency measures 
for spills and discharges from materials handling and/or transportation; a description of 
the methods, means, and facilities to prevent contamination of soil, water, atmosphere, 
uncontaminated structures, equipment, or materials by spills or discharges; a 
description of the equipment and personnel necessary to perform emergency measures 
to contain any spillage and remove spillage; and a description of the equipment and 
personnel to perform decontamination measures that may be required. 

4.3.2 Work Implementation Plan 
The subcontractor, ISOTEC, selected for the Modified Fenton’s and potassium 
permanganate injections has prepared an Implementation Plan to describe its approach, 
procedures, schedule, and resources to implement the respective portions of the treatability 
study at Site 35. ISOTEC’s implementation plan is being submitted as Attachment 1. The 
implementation plan includes the following information: 

0 Project Organization 

l Lines of Communication 
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l 

l 

Resources (e.g. personnel, materials, equipment, etc.) 

Project Schedule 

Design Information 

Injection well specifications 

Completion of the schedule for injections and for the expected reaction period to achieve 
the desired level of clean-up 

Field Effort Design and Approach 

Mobilization 

Temporary facilities 

Permitting 

Site preparation 

Field monitoring 

Quality Assurance Plan 

References 

4.5 Pre-Mobilization Meeting 
A pre-mobilization meeting will be held at the site, to include representatives from the 
Navy, appropriate Base representatives, CH2M HILL, and the Subcontractors. The 
objectives of this meeting will be to finalize project objectives, review health and safety 
objectives, present lines of communication associated with project management, clarify any 
unresolved issues concerning implementation of the pilot study, and review the project 
schedule. 

4.6 Contractor Mobilization and Demobilization 
The subcontractor shall mobilize all resources necessary to efficiently and completely 
perform the scope of work tasks. These resources include, but are not limited to, personnel, 
equipment, materials, supplies, lower tier Subcontractor and support facilities. 

The subcontractor shall be responsible for having all equipment properly decontamina.ted 
prior to mobilization to the Site. Personnel and equipment shall be satisfactorily 
decontaminated in accordance with Subcontractlor’s SHSP prior to being removed from the 
site. Any debris or rinsate generated during decontamination shall be properly collected 
and containerized. Subcontractor shall furnish all equipment to safely and legally collect 
and store water encountered during the performlance of the scope of work described herein 
for off-site disposal. 

Subcontractor shall stage its equipment and temporary facilities within the areas designated 
by CH2M HILL and/or the Base. 
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The Base will provide a source of potable water, if needed. The subcontractor shall provide 
CH2M HILL with all appropriate MSDS documentation of the reagents prior to 
mobilization. 

Mobilization and demobilization will occur in stages, as the drilling is completed. Final 
demobilization will occur after the final potassium permanganate injection event, as 
specified by Subcontractor. After completion of the pilot test, all above-grade components 
will be demobilized. The injection wells will be capped and left in place. Injection wells 
(IW-16, IW-17, and IW-18) and two monitoring wells located on the northeast side of the 
northbound lane will be abandoned in November 2004 as required by the DOT. 

4.7 Site Preparation 
The site preparation task will include the following activities: 

. Identification and marking of subsurface utilities 

l Establishment of work zones and equipment staging areas 

0 Establishment of operations area 

l Establishment of equipment and personnel decontamination areas 

CH2M HILL will coordinate with Base personnel and a professional utility locator to define 
all subsurface structures that might be impacted by drilling activity in the immediate area of 
the pilot test. 

Work zones will be delineated at the site for the different types of project activities. 
Personnel and equipment access will be controlled during project activities. The 
establishment of the work zones will accomplish the following: 

1. Properly protect personnel against the hazards that are present 

2. Confine work activities and contamination to the designated areas 

3. Locate and evacuate personnel in the event of an emergency 

Three types of work zones will be established during site operation activities: the exclusion 
zone, the contamination reduction zone, and the support zone. The SHSP will specifically 
address these zones as well as PPE, ambient air monitoring, and health and safety hazard 
assessments. 

4.8 Injections of Modified Fenton’s Reagent and Potassium 
Permanganate 

4.8.1 Reagent Preparation 
ISOTEC reagents are comprised of a site-specific chelated iron catalyst and stabilized H202 
oxidizer. The Hz02 oxidizer consists of a pre-determined concentration of Hz02 and water. 
For this pilot study, ISOTEC will use ISOTEC catalyst 4260 as the chelated iron catalyst and 
a Hz02 concentration of 12%. The ISOTEC catalyst 4260 consists of a chelated iron complex 
that is similar and at post-reaction concentrations comparable to that of naturally occurring 
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metals within the soil matrix (i.e., ppm range). The ISOTEC catalyst 4260 will be shipped to 
the site in dry form and mixed on-site with water in 30Qgallon bulk tanks. Hz02 at a 
concentration of 35% will be shipped directly to the site prior to field injection activities and 
will be stored in DOT approved 55-gallon drums. Using water obtained on-site, the Hz02 
will be diluted in 300-gallon bulk tanks to a concentration of 12%. 

A 3% solution of potassium permanganate will lbe prepared on-site using dry potassium 
permanganate and water. The potassium permanganate will be shipped to the site in ‘dry 
form and mixed on-site with water in 300-gallon bulk tanks. 

4.82 Injection Procedure 
ISOTEC reagents will be injected into the subsurface at the site using 2-inch injection wells. 
The ISOTEC modified Fenton’s reagent injection is a four-step process. ISOTEC begins by 
injecting water into the subsurface, followed by the ISOTEC catalyst 4260 or the 12% 
stabilized Hz02 oxidizer. Water is then injected into the well to flush the reagent away from 
the borehole. Following the water flush, either .the ISOTEC catalyst 4260 or the 12% 
stabilized Hz02 oxidizer, whichever was not injected first, is injected into the subsurface. A 
final water injection is completed to flush the reagent from the injection equipment. This 
process is repeated at each injection well throughout the injection event. 

Perrnanganate injection is a three-step process. ISOTEC begins by injecting water into the 
subsurface, followed by injection of the potassium permanganate solution. Following the 
potassium permanganate injection, water is injected to complete the flush of the potassium 
permanganate from the injection equipment. 

4.8.3 Injection Rates and Pressures 
The ISOTEC process injection rate and pressure are dependent upon soil permeability and 
cannot be determined before the pilot study program. Based upon ISOTEC experience at 
sites with similar lithology, injection flow rates of between 3 and 8 gallons per minute and 
injection pressures of between 10 and 40 psi are expected. 

4.8.4 Reagent Quantities 

I’ 

The injection goal for total reagent volume is between 24,000 and 36,000 gallons for each 
injection of the modified Fenton’s reagent and potassium permanganate. The modified 
Fenton’s reagent injection volumes will be 50% stabilized Hz02 oxidizer and 50% ISOTEC 
catalyst 4260. The goal for each injection well is to inject between 5% and 8% by volume of 
the pore space within the 15-foot ROI or 1,600 to 2,400 gallons of total reagent (for each 
modified Fenton’s reagent and potassium permanganate injection). These volumes are 
based on review of the site data and ISOTEC’s past field experience. ISOTEC field 
applications range from 3-S% by volume based on the ease of treatment observed in the 
bench study. Injections of greater than 8% in one injection event lead to difficulties such as 
increased injection pressures, decreased flow ra.tes and reagents creating vertical pathways 
and exiting the subsurface onto the ground. The actual volume of reagents used will 
depend upon the injection flow rate, pressure a:nd radial effects noted during injection. All 
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reagents will be either injected during the pilot study or removed from the site at the 
completion of the project. 

4.8.5 Injection Plan 
The pilot study will begin with the injection of modified Fenton’s reagent into eighteen 
injection wells. The modified Fenton’s reagent injection is proposed to begin on February 2, 
2004. Groundwater monitoring will be conducted approximately two weeks following the 
Modified Fenton’s injection. 

The second phase of injections will consist of potassium permanganate being injected into 
all eighteen injection wells. This will occur approximately four weeks after the modified 
Fenton’s reagent injection, on March 1,2004. 

Each injection event will include approximately eight days of field injection activities. 
CH2M Hill will conduct post-injection groundwater monitoring approximately four weeks 
following the potassium perrnanganate injection. This groundwater-monitoring event will 
serve as the first of four quarterly groundwater-monitoring events. The pilot study will 
conclude with the fourth and final groundwater-monitoring event. 

4.8.6 ISOTEC Monitoring 
In addition to monitoring performed by CH2M HILL, ISOTEC will perform site specific 
monitoring during the pilot test to obtain information related to the treatment process and 
subsurface characteristics. This site-specific monitoring includes measurement of 
groundwater concentrations of Hz02 and total iron in IR-35-MW-72B, MW-73B, MW-74B 
MW-78B, and MW-79B prior to the start of each injection event and daily during each 
injection event to evaluate subsurface reagent distribution. 

4.9 Performance Monitoring 
Performance monitoring will consist of sampling five new and seven existing monitoring 
wells. Details of the monitoring plan are described in Section 5.0. 

4.10 Waste Management 
Project accumulated-IDW will consist of waste generated by installation of the monitoring 
and injection wells. Liquid sources of IDW generated during project activities will consist of 
development water for the monitoring (and injection) wells and equipment and personnel 
decontamination water. Discarded PPE, general construction refuse, and general 
demolition debris will be placed in trash bags and placed in dumpsters temporarily staged 
on-site. Large amounts of construction debris, if accumulated, will be segregated, placed in 
a dumpster, and subsequently hauled to the Base landfill. 

Accumulated soil cuttings will be temporarily placed on plastic sheeting adjacent to the 
boring locations. These soil cuttings will subsequently be relocated to a lined roll-off 
container staged at the site. To evaluate the proper treatment/disposal requirements, one 
grab sample will be collected from each roll-off container and analyzed for toxicity 
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characteristic leaching procedure (TCLP) EPA Miethod 1311. A composite sample will also 
be collected for every three to five grab samples ‘collected and analyzed for TCLP. 

Liquid IDW from monitoring (and injection) well development will be containerized on-site 
in 55 gallon drums. Sampling of the IDW water is not required prior to discharge to the Lot 
203 treatment system as the contaminants of concern in the groundwater at Site 35 are 
known. If visual contamination is present in a container, it will not be pretreated before 
treatment and disposal at Lot 203. Visual contaminants will be confirmed to be VOCs using 
the FID screening instrument. 

If analytical data from hazardous waste characterization methods (which are required to 
assess whether a material is considered a characteristic hazardous waste) indicate a 
contaminant at a concentration exceeding the regulatory limits established in 40 CFR 261, 
the waste will be segregated into a separate waste stream and managed in accordance with 
the regulations for generators of hazardous wastes outlined in 40 CFR 261-268. All required 
transportation manifests will be prepared by the Contractor and signed by a Base 
representative. 

Wastes will be securely stored on site prior to offsite transportation and treatment/ 
disposal. Storage containers will be clearly labeled prior to placement of any waste. Labels 
will indicate the material to be “Non-Hazardous Waste,” unless analytical results indicate 
that it is hazardous waste. The labels will includle the date that the waste was initially 
placed, as well as a description of the waste material. Non-hazardous waste material will 
typically be stored in the following manner: 

l Roll-off containers for solids and debris will be provided with covers and disposablle 
liners. Roll-off containers will be inspected upon arrival at the site. Any roll-off 
container arriving on site with contents will be rejected. When not in use, securely 
fastened covers will be installed on all roll-off containers. Liners will be disposed of 
with the treated soil material. Roll-off containers will be inspected by the transporter 
after removal of the liner and decontaminated in the event of evidence of liner failure. 
Decontamination procedures will be completed by the transporter at the point of 
disposal or by returning the roll-off container to the site for decontamination. 

l Drums containing liquids will be neatly arranged and stored in a single secure onsi.te 
location. Each drum will be provided with iis own label. Drums will remain covered 
until the material is placed inside the containers. Covers will be properly secured at the 
end of each workday. Drums will be disposed of with the contents. If the contents are 
removed from the drums for offsite transportation and disposal or treatment, the drums 
will be decontaminated prior to reuse or before leaving the site. 

Containers will be visually inspected on a weekly basis with prompt action taken in the 
event of any evidence of failure to contain the wastes. In the event that hazardous waste 
material is generated during specific project activities, it will not be stored on site for longer 
than 90 days as required by 40 CFR 262. 
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5.0 Pilot Test Monitoring 

The monitoring plan for the Modified Fenton’s and potassium permanganate pilot studly at 
Site 35 will address groundwater at the following project stages: baseline, injection, and post 
injection. 

During each sampling event, a groundwater sample will be collected from five new and 
seven existing monitoring wells located within the study area, as shown in Figure 3-1. New 
monitoring wells that will be used for this study are IR35MW-75B, -76B, -77B, -78B, and - 
79B. Existing monitoring wells that will be used for this study are: IR35-MW-55B, -72B, -73B, 
-74B, IR35-TW-52, -55, and -57. Samples will be lhand delivered or delivered via an 
overnight carrier to an offsite laboratory, and analyzed for: cVOCS by EPA Method 8260B; 
metals by SWWW 846 6010B, ferrous iron by SM3500-FeD, total iron by SW-846 6010B, and 
chloride by EPA Method 300. Geochemical parameters, including dissolved oxygen, 
conductivity, pH, temperature, turbidity, and oxidation/reduction potential will also ble 
evaluated in the field. 

5.1 Baseline Groundwater Monitoring 
All new and existing monitoring wells will be gauged and sampled prior to initiation of the 
pilot test (the first injection). New monitoring wells that will be used for this study are IR- 
35-MW-75B, -76B,-77B, -7SB, and -79B. Existing monitoring wells that will be used for this 
study are: IR35-MW-55B, -72B, -73B, -74B, IR35-TW-52, -55, and -57. The resulting 
laboratory analytical data and field geochemical data will be used to establish baseline 
conditions. Subsequent data wilI be compared tlo baseline conditions to evaluate 
performance during the test. 

5.2 Injection Groundwater Monitoring 
Groundwater samples will be collected following each phase of oxidant injections (i.e. 
approximately two weeks following the Modified Fenton’s injection and approximately four 
weeks following the potassium permanganate injection). Sampling procedures are 
described in Appendix A. Groundwater potenti.ometric surface measurements will also be 
collected prior to each sampling event. 

Without treating the entire plume, rebound will be significant in the test area over a one- 
year period. Concentrations up to 1,000 yg/l of dissolved phase contaminants exist 501 feet 
upgrade of the test area, which will re-equilibrate with the treated aquifer water and 
saturated soils over the course of a year. True rebound will be most accurately measured 
using the first quarter and possibly second quarter data. 
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5.3 Post-Injection Groundwater Monitoring 
The groundwater monitoring event following the final potassium permanganate injection 
will also serve as the first of four quarterly post-injection monitoring events. Sampling 
procedures are described in Appendix A. Groundwater potentiometric surface 
measurements will also be collected prior to the final sampling event. 

An SO% reduction in the groundwater contaminant mass is the goal of pilot study. This 
will be measured in the five wells in the test area. Results for individual wells and an 
average of the wells will be examined. 

Groundwater samples will also be collected upgradient and downgradient of the test area to 
see if there is any affect from the test. The upgradient wells are approximately 40 feet from 
the test area and the downgradient wells are roughly 100 feet from the test area. 

5.4 ISOTEC Monitoring 
In addition to monitoring performed by CH2M HILL, ISOTEC will perform site specific 
monitoring during the pilot test to obtain information related to the treatment process and 
subsurface characteristics. This site-specific monitoring includes measurement of 
groundwater concentrations of Hz02 and total iron in IR-35-MW-72B, MW-73B, MW-74B 
MW-78B, and MW-79B prior to the start of each injection event and daily during each 
injection event to evaluate subsurface reagent distribution. 
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61.0 Health and Safety Considerations 

Development of a comprehensive Site Health and Safety Plan (SHSP) will be the combined 
responsibility of CH2M HILL and Subcontractors. The Master SHSP will address the 
potential hazards associated with Modified Fenton’s and potassium permanganate, and will 
be maintained on-site during all field activities. 

As project activities become better defined over time, addenda to the Master HSP will be 
prepared by the CH2M HILL Project Health and Safety Manager (PHSM) to address specific 
activities and the hazardous control measures associated with the specific projects. The 
addenda are submitted to the Partnering Team for review and approval prior to beginning 
site work. In this manner, the SHSP will be considered a “living document”, to be reviewed 
and updated as necessary. 

The Master SHSP does not address hazards associated with specialized remedial 
implementation tasks and equipment (such as operation of a drill rig). Accordingly,. specialty 
subcontractors are responsible for health and safety procedures specific to their particular 
work components, and are required to develop and submit a HSP to CH2M HILL for review 
prior to the start of fieldwork. Subcontractors must comply with the established HSP. CH2M 
HILL must monitor and enforce compliance with the established HSP. 

Inclement weather conditions may occur without warning and are a concern during drilling 
activity. It will be the responsibility of the Site Slafety Coordinator (SSC) to halt work in the 
case of eminent danger. In the event that extreme weather conditions caused by high 
winds, hurricanes, etc., arise, site personnel will secure or remove all site facilities, materials, 
and equipment; secure temporary utilities where possible; verify equipment tiedowns; and 
cover all exposed openings in existing facilities to minimize potential wind and water 
damage. The SSC will also be responsible to commence work once the danger has passed. 

Housekeeping and maintaining the cleanliness of the site will be a priority during well 
installation and injection activities to minimize the potential of foreign object debris dangers 
to personnel and equipment during inclement weather conditions. 

The hurricane season in the immediate area surrounding Camp Lejeune begins on June 1 
and continues through November 30. Storms of non-tropical origins such as frontal 
passages, local thunderstorms, and tornadoes are much more frequent and can occur year- 
round. The Contractor will review all Navy notification procedures and local readiness 
plans concerning inclement weather once they are made available. 

SITE 35 PILOT STUDY WORK PLAN FINAL 0104.DOC 6-1 



7.0 Site Activity Considerations 

Several considerations related to the execution o:f the pilot test at Site 35 include, but are not 
limited to, the following: 

I. Equipment, space, and utility requirements 

l Subcontractors will be solely responsible for their equipment, instrumentation, 
materials, and supplies. 

l Underground utilities will be identified and labeled by Camp Lejeune staff and/or a 
professional utility location subcontractor. 

l The Drilling Subcontractors will be responsible for providing an equipment and 
materials storage area in a designated arena of the project during the well installation 
phase. 

2. Site security 
l During working hours, the Drilling Subcontractor will secure the working area. 

l Site access during the project will be limited to authorized personnel only. 

3. Waste management 
l Subsurface media excavated during well drilling operations will be placed in roll-off 

boxes (with water-resistant tarps or other suitable covers maintained in place) 
provided by the subcontractor and located in the project work area. 

l The subcontractor will provide separate roll-offs for collection of normal waste 
materials, trash and debris generated during injection. 

l Larger water supplies for well installation and oxidant injection are available at 
Camp Lejeune but the subcontractor will need to provide the appropriate water 
tanker or storage system to collect the water and transport it to the work area. 
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8.0 Submittal Requests 

This section provides an overview of the information to be included in the transmittal 
memorandum to prospective Subcontractors: 

8.1 Project Related Information 
l The Subcontractor’s technical approach; 

l An estimate as to the expected duration to complete the chemical injection phase, 
including the set-up period and demobilization from this project phase; 

l An approximation as to the expected sizing of the equipment and materials storage area 
related to injection; 

l Electrical service requirements for injections (as applicable); 

l An estimate as to the prescribed period of time for the injected chemicals to meet 
performance standards; 

l Warranties that may be offered related to the performance of the injected chemicals; 

l Identification of any separate utility evaluation measures considered necessary by the 
subcontractor to implement the remedial system using the prescribed technology. 

8.2 Firm Related Information 
l A listing of all firms proposed as part of the prime technology subcontractor’s team to 

complete this project (included in the cost proposal form); 

l Resumes of all key staff (with their company affiliation) that will have active 
involvement in executing the expected SOW for this project, and their primary roles in 
this regard; 

l A summary of relevant experience of the subcontractors, and the listed key staff, in 
completing similar projects under similar conditions; 

l A list of at least three references that may be contacted regarding performance of the 
subcontractor’s team in completing similar projects; 

l Documentation of the health and safety record of the prime technology subcontractor 
and each of the proposed companies on his ,team, including copies of the latest OSHA 
200 logs; and 

l The experience modification rate (EMR) of the prime technology subcontractor and each 
of the proposed companies on his team. 
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9.0 Reporting 

9.1 Investigation/Installation Report 
The pilot study involves installation of permanent monitoring wells and injection wells, 
baseline groundwater monitoring, and injection of Modified Fenton’s and potassium 
permanganate in the TCE upgradient “hot spot”. The results of these activities will be 
summarized in a report after their completion. The report will include: 

l A discussion of well location selection and installation activities; 

l Results of baseline groundwater sampling; 

l A discussion of revisions to the pre-determined injection point configuration due to site 
conditions; and 

l A summary of the chemical injection process’ including injection point surveyed 
locations and quantity of chemical injected. 

This report will provide the basis for the final pilot study report; therefore, only a draft 
version will be issued. Comments received on the draft will be addressed in the final pilot 
study report. 

9.2 Periodic Progress Reports 
A periodic progress report will be submitted aftler each of the sampling events. The report 
for the last sampling event will be incorporated into the final pilot study report. The reports 
will be brief, letter-style documents that discuss project status, i.e. work completed and 
recent sampling results. The trend of contaminant concentration with respect to time will 
also be presented as the inforrnation becomes available. 

9.3 Pilot Study Report 
The pilot study report will present details of the pilot study from baseline investigations 
through the one-year sampling period after inje’ction. The report will include: 

0 The Installation Report (with comments addressed as appropriate); 

0 Analytical data from pre-injection through the one year post-injection period; 

0 Analysis of the effectiveness of the remedial technology in reducing contaminant 
concentration and in removing contaminant mass; and 

0 Recommendations for future site activities. 

A draft report will be issued to allow for a comment period. Any comments received will be 
addressed in the final version. 
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10.0 Schedule 

10.1 Schedule 
The proposed schedule for implementing the pilot study at Site 35 is presented in Figure lo- 
1. The tasks presented in the pilot study schedule correspond to the tasks identified in this 
work plan. 

10.2 Project Organization 
The project organization is presented in Figure 3.0-2. The Partnering team includes 
representatives from CH2M Hill, LANTDIV, MCB Camp Lejeune, North Carolina 
Department of Environmental and Natural Resources (NC DENR), EPA Region IV, Baker 
Environmental, and Shaw Group. 

Christopher Bozzini, P.E. will serve as the Project Manager (PM) for the pilot study and as 
the primary CH2M HILL contact. The PM is responsible for overall project management 
and the overall quality assurance and quality co:ntrol (QA/QC) of project deliverables. 

Senior engineers and a hydrogeologist will serve as the Senior Reviewers for the pilot study. 
The Senior Reviewers will be Sam Shannon, P.G., Tom Simpkin, P.E., and Paul Favara, P.E. 
The Senior Reviewers will review the technical aspects of the work from project scoping to 
project completion. 

The project team will include: the Project Hydrogeologist, Field Team Leader (FTL), and Site 
Safety Coordinator (SSC). All field and subcontractor activity will be under the direction of 
the Field Team Leader. 
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1 .O Introduction 

This document has been prepared to serve as a Field Sampling Plan (FSP) for the remedial 
investigation at Operable Unit 10, Site 35 at the Marine Corps Base (MCB) Camp Lejeune in 
Onslow County, North Carolina. This FSP sets forth procedures for field activities and the 
analysis of groundwater samples. 

Subcontractors will be furnished with copies of the project-specific FSP. Subcontractors will 
be expected to adhere to the procedures specified in this document. All field activities will 
be conducted by CH2M HILL or subcontractors under the direct supervision of CH2M 
HILL. 
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2.0 Site Background 

This section provides a brief history of Site 35 and previous environmental investigations. 
Section 1 of the Work Plan provides a detailed project description. Section 2 describes the 
site background and environmental setting. 

2.1 Site History and Contaminants 
Construction of MCB Camp Lejeune began in 1941. Construction of Camp Geiger was 
completed in 1945. In 1945 the Fuel Farm’s above ground storage tanks (ASTs) stored No. 6 
fuel oil, but later stored other petroleum products such as gasoline, diesel fuel, and 
kerosene. The date of this switch is unknown. 

The ASTs at Site 35 supplied fuel to an adjacent dispensing pump. Approximately 30 
gallons of gasoline were reportedly lost per day from a leak in an underground line to the 
pump (Law, 1992). It is unknown how long this leak occurred, but when discovered, the 
leaking line was sealed and replaced. Other documented petroleum releases date back to 
1957. A release of several thousand gallons of fuel from an underground distribution line 
occurred between 1957 and 1958. Fuel from this release reportedly migrated to the east and 
northeast toward Brinson Creek. Interceptor trenches were excavated to capture the fuel, 
and once captured, the fuel was burned (ESE, 1990). 

In 1990, an unauthorized discharge from a tanker truck resulted in an unknown volume of 
diesel or jet fuel flowing along an unnamed dramage channel north of the Fuel Farm. This 
spill initiated an emergency clean up, which included the removal of about 20 cubic yards of 
soil. Other undocumented fuel and chlorinated solvent releases are suspected to have 
occurred at Site 35, as both fuel and chlorinated solvent contamination have been 
discovered in soil and groundwater. 

In 1995, the Fuel Farm was demolished to clear the way for the Highway 17 Bypass. In 1995 
and 1996, approximately 15,700 tons of contaminated soil was removed from the site. 

An in-situ air sparge (LAS) system was installed and baseline groundwater sampling was 
conducted to determine the impact of the system on natural attenuative processes (Baker, 
1999). 

Two hot spots have been identified at Site 35. Olne shallow hot spot located in the vicinity of 
Building G480 contains fuel and solvent contamination (primarily BTEX). A second larger 
hot spot is located beneath the Highway 17 Bypass and contains chlorinated solvents 
(primarily TCE and daughter products). The focus of this pilot study is the TCE plume. 
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3.0 Sampling Objectives 

The primary objective of the pilot test is to treat the “hot spot” and reduce TCE 
concentrations to low levels, so that natural attenuation can complete the process of 
reducing contaminant levels to below regulatory standards. Specific goals of the pilot study 
include: 

l Minimize the size and migration potential of the plume, 
l Cause little or no adverse effect on Highway 17 construction, and 
l Protect potential receptors including nearby surface waters. 

Collection of pre- and post- groundwater samples will be used to quantify contaminant 
mass removal from groundwater. Post-treatment groundwater samples will also be used to 
quantify the extent of “rebound” contamination. 

Groundwater sampling will be conducted within, and immediately surrounding, Site 35. 
All analytical data will be collected, analyzed, and validated to provide a Level 3 data 
package. Data requirements are detailed in the site-specific QuaZity Assurunce Project Plan 
(Appendix B). 
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4.0 Sampling Locations iand Frequency 

The pilot study at Site 35 includes the following field activities: 

0 Utility location, 
0 Surveying, 
0 Installation and development of groundwater monitoring and injection wells, 
0 Collection and analysis of groundwater samples, 
0 Modified Fenton’s and Permanganate injection, 
0 Containerization and disposal of IDW. 

Each activity is described in more detail below. Proposed sampling locations are shown in 
Figure 3-I of the Work Plan. 

4.1 Utility Location 
All utilities within 25 feet of any proposed soil boring or groundwater monitoring well 
location will require locating. Locations will be marked using maps, electronic devices, or 
any other means necessary to ensure the safety of drilling and sampling personnel. 
Preliminary monitoring and injection well locations are shown in Figure 3-l of the Work 
Plan. 

4.2 Surveying 
A North Carolina-licensed land surveyor wiJ.l survey each soil and groundwater sample 
location. The locations will be referenced both horizontally and vertically to permanent 
land monuments or a grid system. The survey controls will be tied to a benchmark and the 
National Geodetic Vertical Datum (NGVD) of 1!329. Ground surface and top of casing 
vertical control will be to the nearest 0.01 foot, and the horizontal control will be to the 
nearest 0.10 foot. The top of casing will be notched or otherwise marked to identify a 
constant measuring point for measuring depths to groundwater, which is used to determine 
groundwater elevations. 

.4.3 Monitoring and Injection Well Installation 
Eighteen injection wells and five monitoring wells will be installed. Monitoring wells will be 
used to monitor groundwater quality and to evalluate groundwater elevations and flow 
direction. Monitoring well installation procedures are described in Section 6.1. Injection 
well installation procedures are described in Section 6.2. 
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4.4 Groundwater Monitoring 

4.4.1 Gauging and Baseline Sampling 
Groundwater samples will be collected prior to treatment from the five new monitoring 
wells (35~MW75B, 35-MW76B, 35-MW77B, MW78B, and MW79B) and seven existing 
monitoring wells (35MW55B, 35-MW72B, 35-MW73B, 35-MW74B, 35-TW52,35-TW55, and 
35-TW57). Samples will be submitted for laboratory analysis of cVOCS, metals, ferrous and 
total iron, and chloride. 

Water level measurements will be used to develop site-wide potentiometric maps to 
determine groundwater flow patterns. Well purging and sampling procedures are 
described in Section 6.5. 

4.4.2 Test Sampling 
CH2M Hill will collect groundwater samples following each phase of oxidant injections (i.e. 
approximately two weeks following the modified Fenton’s injection and approximately four 
weeks following the potassium permanganate injection). Post injection groundwater 
monitoring will be conducted approximately four weeks following the potassium 
permanganate injection. This will be the first of four quarterly groundwater monitoring 
events. The pilot study will conclude with the fourth and final groundwater monitoring 
event. 

In addition to monitoring performed by CH2M HILL, ISOTEC will perform site specific 
monitoring during the pilot test to obtain information related to the treatment process and 
subsurface characteristics. This site-specific monitoring includes measurement of 
groundwater concentrations of Hz02 and total iron in h4W-72B, MJV-73B and MW-74B prior 
to the start of each injection event and daily during each injection event to evaluate 
subsurface reagent distribution. 

4.4.3 Analytical Requirements 
During drilling and sampling activities, the breathing zone will be monitored for potential 
health hazards to personnel performing these activities. This work will consist of 
monitoring the breathing zone for combustible gases using a combustible gas indicator 
(CGI), and monitoring VOCs and selected airborne inorganics using a flame ionization 
detector (FID). Both monitoring activities will be performed at the beginning of each task 
and at intervals as specified in the He&/z and Safety Plan. 

During permanent monitoring well development and purging, water quality will be 
monitored for pH, temperature, specific conductance, and turbidity. The procedures for 
conducting these measurements are described in Sections 6.4 and 6.5. 

Groundwater samples sent to the laboratory will be analyzed for cVOCS by EPA Method 
8260B, ferrous iron by SM 3500-FeD, metals by SW-846 6010B, chloride by EPA Method 300. 
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4S Modified Fenton’s and Permanganate Injection 
A detailed description of the methods for injection of the reagents is included in Section 4 of 
the Work Plan. Modified Fenton’s reagent will be injected into eighteen wells during one 
injection event. Following the modified Fenton’s injection, permanganate will be injected 
Pnto the same eighteen injection wells during one injection event. 

4.6 Quatity Assurance/Quality Control Samples 
Trip blanks, field blanks, equipment blanks, duplicate samples, and matrix spike/matrix 
spike duplicate (MS/MSD) samples will be colLected during the pilot study and submitted 
for laboratory analysis. Table 4-l describes each QA/QC sample and the required 
frequency of collection. 

TABLE 4-1 
QA/QC Samples 
Field Sampling Plan, Site 35, MCB Camp Lejeune 

Sample Type Description Frequency Analytes 

Trip Blank 

Field Blank 

Equipment Blank 

.Field Duplicate 

MWMSD 

Designed to detect contamination of 
environmental samples during transport 
from the field to the laboratory. A trip 
blank is a VOC sample bottle filled with 
laboratory analyte-free water, 
transported to the site, handled like a 
sample, and returned to the laboratory 
for analysis. Trip blanks must not be 
opened in the field. 

Designed to detect contamination in the 
decontamination water. A field blank iis 
decontamination water collected directly 
in the sample bottle. It shall be handled 
like a sample and transported to the 
laboratory for analysis. 

Designed to detect contamination of 
environmental samples caused by 
contamination of sampling equipment. 
An equipment blank is analyte-free water 
that is poured into or pumped through 
the sampling device, transferred to a 
sample bottle, and transported to the 
laboratory for analysis. 

Designed to check precision of data in 
the laboratory. A field duplicate is a 
sample collected in addition to the native 
sample at the same sampling location 
during the same sampling event. 

Designed to evaluate potential matrix 
interferences, accuracy, and precision. 
Three aliquots of a single sample - one 
native and two spiked with the same 
concentration of matrix spike compourrds 
- are analyzed. 

One per every cooler 
water samples sent to 
the laboratory for 
VOC analysis 

One field blank from 
each source of 
decontamination 
water for each 
sampling event, 
where a sampling 
event is defined as 
one week 

One per each day of 
sampling 

10% 

5% 

VOCs only 

All laboratory analyses 
requested for the 
environmental samples 
collected at the site for 
that week 

All laboratory analyses 
requested for 
environmental samples 
collected at the site on 
that day 

Same parameters as 
native sample 

Same parameters as 
native sample 
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5.0 Sample Designations 

Each analytical sample will be assigned a unique number of the following format: 

Site # - Media-Station # -QA/QC - Depth/Round 

where 

Site # IR35, indicating Site 35 under the Installation Restoration 
Program 

Media GW = Groundwater 

IS = Soil boring (DPT, augered, etc.) 

MW = Monitoring well boring 

Station Unique identification number for each soil boring or 
monitoring well 

QA/QC FB = Field blank 

D = Duplicate sample (following sample type/number) 

TB = Trip blank 

ER = Equipment rinsate 

Round 

MS/MSD = Matrix spike/matrix spike duplicate 

Round indicators will be used for groundwater samples. Each 
round of sampling will have a distinct identification number. 
For example: 

PSB = Pilot study baseline sampling 

PSF = Pilot study sampling after modified Fenton’s but before 
permanganate injection 

04A = Quarterly sampling during the 1st quarter of 2004 

04B = Quarterly sampling during the 2nd quarter of 2004 

04C = Quarterly sampling during the 3rd quarter of 2004 

04D = Quarterly sampling during the 4th quarter of 2004 

Using this forrnat, the sample designation IR35-GW5OD-PSB refers to a duplicate 
groundwater sample, collected from monitoring well 50 during pilot study baseline 
sampling at Site 35. The sample designation IR35-ERGW-04D refers to the first equipment 
blank collected from groundwater sampling equipment at Site 35 during 4th quarter 
sampling in 2004. 
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,” ,6.0 Sampling Equipment and Procedures 

6.1 Monitoring Well Installation 
The monitoring well borehole will be bored, drilled, or augered as close to vertical as 
possible. Slanted boreholes are not acceptable unless specified in the Work Plan. The depth 
and volume of the borehole should be calculated and the appropriate materials procured 
before starting drilling activities. Field descriptions of the boring will be recorded on a 
boring log (Attachment 1) and in the field notebook. 

The boreholes will be of sufficient diameter so that well construction can proceed without 
major difficulties. A minimum 2-inch annular space is required between the casing and the 
borehole wall to allow the filter pack, bentonite pellet seal, and the annular grout to be 
placed at the specified intervals at an acceptable thickness using a tremie tube. If the well 
string and casing are installed through HSAs, the augers will be slowly extracted as the 
filter pack, bentonite seal, and grout are tremied and/or poured into place. The gradual 
extraction of the augers will allow the materials being placed in the augers to flow gradually 
out of the bottom into the borehole without causing bridging problems. 

Wells will be installed after discrete groundwater samples are collected and the boreholes 
have been drilled to the depths indicated by the FTL. For shallow wells, the screened 
interval will be placed to intersect the seasonal water table. For deep wells, the screened 
interval will be placed on the basis of lithology. Well construction details will be recorded 
on the Well Completion Form (Attachment 2) and in the field logbook. 

6.1.1 Well Casing and Well Screen Assembly 
Well casings and screens will be new and unused. Well casings, screens, and end caps will 
be assembled and installed to prevent damage to the sections and joints. No lubricating oils, 
solvents, grease, or pipe dope will be used on ca.sing threads. Teflon@ tape will be used to 
wrap the threads to ensure a tight fit and minimize leakage. No glue of any type will be 
used to secure casing joints. O-rings will not be used and will be removed prior to well 
assembly. A temporary well cap will be placed ton top of the well casing and screen 
assembly during installation of the annular materials. 

Well casings will consist of factory-made flush-threaded 2-inch-diameter, Schedule 40 PVC. 
Well screens will consist of 10 feet of factory-majde flush-threaded machine-slotted 2-inch- 
diameter, Schedule 40 PVC. A well screen slot s.ize appropriate for the geologic formation 
encountered (probably O.OlO-inch) will be selected. A factory-made flush-threaded 2-inch- 
diameter, Schedule 40 PVC end cap will be placed on the bottom of each well screen. Flush- 
threaded joints will be compatible for monitoring well casings, screens, and end caps. 

6.1.2 Sand Filter Pack Installation 
A sand filter pack will be placed around the well screen using the positive displacement 
method, tremie method, or other approved method. Pouring of the filter pack materials is 
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acceptable in boreholes that are less than 50 feet deep. Before the well casing and screen 
assembly are placed on the bottom of the borehole, at least 6 inches of filter pack material 
will be placed at the bottom of the borehole to serve as a firm footing for the well. The well 
screen and casing will remain suspended and centered in the borehole until the annular 
materials have completely settled. 

After the well casing and screen assembly are set at the appropriate depth, the sand filter 
pack will be placed into the borehole. The sand filter pack will consist of a thoroughly 
washed, sound, durable sand of an appropriate grain size, containing less than 5 percent silt 
or clay for the well screen slot size selected (commercially available 20/30-grain size or 
equivalent for 0.010~inch slot size). No organic material, anhydrite, gypsum, mica, or 
calcareous material will be allowed. The minimum specific gravity of the sand pack 
material will be 2.5. No water will be used to place the filter pack unless approved by the 
FTL. The filter pack will be installed in approximate 2-foot lifts to prevent bridging. The 
depth to the top of the sand filter pack will be measured periodically using a weighted 
measuring tape. The sand filter pack will be installed to a depth of at least l-foot above the 
top of the well screen. 

6.1.3 Bentonite Filter Pack Seal 
A bentonite seal will be placed on top of the filter pack screen using the positive 
displacement method, tremie method, or other approved method. If the bentonite seal is 
installed above the saturated zone, the bentonite will be poured in as a slurry using the 
tremie pipe method, and if the bentonite seal is installed below the saturated zone, then the 
bentonite seal will be poured in as pellets. Pouring of the pellets is acceptable in boreholes 
that are less than 50 feet deep. The bentonite seal will consist of 30 percent solids in the 
form of bentonite pellets. Approximately 2 feet of bentonite pellets will be placed above the 
sand filter pack. The depth to the top of the bentonite seal will be measured and 
documented to ensure that the transition seal meets design requirements. The bentonite 
will be allowed to hydrate for 30 to 45 rninutes prior to emplacement of the cement- 
bentonite grout. 

6.1.4 Cement-Bentonite Grout Annular Seal 
A cement-bentonite grout annular seal will be placed on top of the bentonite seal using the 
tremie method. The grout seal will extend from the top of the bentonite seal to within 2 feet 
of the ground surface. The grout seal will consist of Portland Type I cement conforming to 
ASTM C-150 standards. The cement-bentonite grout will be mixed using a maximum of 7 
gallons of water per 94-pound bag of cement and a maximum of 2.7 pounds of bentonite per 
94-pound bag of cement. The bentonite powder will either be mixed into the water prior to 
adding the cement or mixed into the cement powder prior to adding water. The grout will 
be mixed thoroughly before being placed in the borehole. The grout will be allowed to cure 
for a minimum of 24 hours before the concrete surface pad is installed. 

6.1.5 Surface Completion 
The type of flush mounted well completion depends on the location of the well. Surface 
pads will consist of concrete at least 4 inches thick and 2-feet square centered on the well. A 
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I 
Hockable, watertight cap or cover made specifically for the diameter of the well casing will 
be placed on each well. Locks will be made of brass and will be keyed alike. 

For flush-mounted well completions in paved areas, concrete and asphalt will be removed 
from around the well to create a 2-foot-square opening in the pavement. The well will be 
centered in the opening. A concrete saw will be used to cut the opening. A jackhammer or 
similar tool may be required to remove the concrete pavement. Jagged-edged or out-of- 
square openings will not be permitted. The surface pad will be oriented with any cultural 
features located nearby. An 8-m&t-diameter vault will be placed over the well 0.25~inch 
above the existing pavement surface. The surface of the concrete pad will slope gradually 
from the vault surface to the existing pavement surface at the edge of the pad. The vault 
will be centered in the 2-foot-square pavement opening. Each vault will have bolt-on traffic-. 
bearing iron covers. The slab will be reinforced with four 20-inch-long steel reinforcing rods 

(#3 minimum size) placed uniformly around the vault witb@a the concrete slab. The 
concrete surface will be finished smoothly, and a metal survey marker will be embedded in 
the fresh concrete. 

For flush-mounted well completions in unpaved areas, soil will be removed and leveled 
around the well to create a 2-foot-square opening for a concrete form. The well will be 
centered in the opening and concrete form. A shovel or similar tool may be required to 
remove and level the soil. Jagged-edged or out-,of-square openings will not be permitted. 
The surface pad will be oriented with any cultural features located nearby. An S-inch- 
diameter vault will be placed over the well 0.50-inch above the existing ground surface. The 
surface of the concrete pad will slope gradually from the vault surface to the existing 
ground surface at the edge of the pad. The vault will be centered in the 2-foot-square 
concrete slab, with each vault having bolt-on traffic-bearing iron covers. The slab will be 
reinforced with four 20-inch-long steel reinforcing rods (#3 minimum size) placed 
uniformly around the vault within the concrete rslab. The concrete surface will be finished 
smoothly, and a metal survey marker will be embedded in the fresh concrete. 

6.2 Injection Well Installation 
The installation of injection wells will be similar to the installation of monitoring wells. The 
installation well borehole will be bored, drilled, or augered as close to vertical as possible. 
Slanted boreholes are not acceptable unless specified in the Work Plan. The depth and 
volume of the borehole should be calculated and the appropriate materials procured before 
starting drilling activities. Field descriptions of the boring will be recorded on a boring log 
(Attachment 1) and in the field notebook. 

Boreholes will be drilled using a 4-inch inside diameter hollow-stem auger to 47 feet bgs. A 
minimum 2-inch annular space is required between the casing and the borehole wall to 
allow the filter pack, bentonite pellet seal, and the annular grout to be placed at the specified 
intervals at an acceptable thickness using a tremie tube. The augers will be slowly extracted 
as the filter pack, bentonite seal, and grout are tremied and/or poured into place. The 
gradual extraction of the augers will allow the materials being placed in the augers to flow 
gradually out of the bottom into the borehole without causing bridging problems. 
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Wells will be installed after discrete groundwater samples are collected and the boreholes 
have been drilled to the depths indicated by the FTL. Well construction details will be 
recorded on the Well Completion Form (Attachment 2) and in the field logbook. 

6.2.1 Well Casing and Well Screen Assembly 
Well casings and screens will be new and unused. Well casings, screens, and end caps will 
be assembled and installed to prevent damage to the sections and joints. No lubricating oils, 
solvents, grease, or pipe dope will be used on casing threads. Teflon@ tape will be used to 
wrap the threads to ensure a tight fit and minnnize leakage. No glue of any type will be 
used to secure casing joints. O-rings will not be used and will be removed prior to well 
assembly. A temporary well cap will be placed on top of the well casing and screen 
assembly dming installation of the annular materials. 

The injection wells will be constructed of 2-inch diameter schedule 40 PVC flush thread 
blank casing and 10 feet of slotted well screen (0.02~inch machine slotted casing). Blank 
casing will be left 6 inches below the ground surface. The top of the casing will be 
completed with a 2-inch schedule 40 PVC slip-by-male pipe thread adapter and 2-inch 
threaded cap. 

6.2.1 Sand Filter Pack Installation 
A sand filter pack will be placed around the well screen using the positive displacement 
method, tremie method, or other approved method. Pawing of the filter pack materials is 
acceptable in boreholes that are less than 50 feet deep. Before the well casing and screen 
assembly are placed on the bottom of the borehole, at least 6 inches of filter pack material 
will be placed at the bottom of the borehole to serve as a firm footing for the well. The well 
screen and casing will remain suspended and centered in the borehole until the annular 
materials have completely settled. 

After the well casing and screen assembly are set at the appropriate depth, the sand filter 
pack will be placed into the borehole. The sand filter pack will consist of a thoroughly 
washed, sound, durable sand. The annulus of each well will be filled with lo-20 grade silica 
sand which will extend from the bottom of the borehole to approximately two feet above the 
top of the screen. No organic material, anhydrite, gypsurn, mica, or calcareous material will - 
be allowed. The minimum specific gravity of the sand pack material will be 2.5. No water 
will be used to place the filter pack unless approved by the FTL. The filter pack will be 
installed in approximate 2-foot lifts to prevent bridging. The depth to the top of the sand 
filter pack will be measured periodically using a weighted measuring tape. 

6.2.2 Bentonite Filter Pack Seal 
A bentonite seal will be placed on top of the filter pack screen using the positive 
displacement method, tremie method, or other approved method. The seal will consist of 
hydrated bentonite chips. The seal will extend up to 5 feet bgs. The depth to the top of the 
bentonite seal will be measured and documented to ensure that the transition seal meets 
design requirements. 
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6.2.3 Concrete 
The remainder of the annulus will be filled with 5 feet of concrete. Surface completion will 
be done by setting a 12-inch traffic box into the !5 feet of concrete 

6.3 Monitoring and Injection Well Development 
A new well will be developed within 48 hours after installation depending upon scheduled 
field activities. A new well will not be developed for at least 24 hours after the surface pad 
and outer protective casing or vault are installed to allow sufficient time for the well 
materials to cure before development procedures are initiated. Development equipment 
will be decontaminated as specified in this Work Plan. Development water will be 
containerized and disposed of in the Lot 203 treatment system. 

The following procedure will be used to develop wells by surging, bailing, or pumping. If a 
well cannot be developed adequately with a bailer, then a submersible pump will be used. 

1. Remove the well cap or cover and monitor for volatile organic vapors using the 
appropriate instrument listed in the He&h a& Safety Plan (Appendix C). 

2. Measure the depth to water in the well and the total well depth with a clean electronic 
water level indicator. Calculate the volume ‘of standing water in the well. 

3. Lower the bailer or submersible pump into the well. If a submersible pump is used, turn 
the pump on as it is lowered into the water column and lower the pump slowly to 
develop the entire water column and avoid clogging the pump with sediment. Slowly 
surge the screened interval to draw sediment from the sand pack into the well. 
Alternately bail and surge or pump and surge the screened interval until the water is 
relatively clear and free of visible sediment. 

4. After each well volume of water is removed, measure and record the pH, temperature, 
specific conductance, and turbidity of the water using the Well Development Form 
(Attachment 3). 

5. Continue well development until the water is relatively clear and free of visible 
sediment. Well development will be considered complete after a rninimum of three well 
volumes of water has been removed and the pH, specific conductance, temperature, and 
turbidity have stabilized. If the parameters have not stabilized within five volumes, it is 
at the discretion of the FTL whether or not to continue well development. 

With respect to the volume of groundwater, adequate well development is normally 
achieved when the column of water in the well is free of visible sediment. Typically, several 
volumes of standing water in the well will be removed during well development. 

With respect to groundwater chemistry, adequate development is achieved when the pH, 
specific conductance, and temperature of the groundwater have stabilized and the turbidity 
has either stabilized or is below 10 NT&. Ten NTUs is twice the primary drinking water 
standard and is the goal for most groundwater sampling objectives. Stabilization occurs 
when pH measurements remain constant within 0.1 standard unit (SU), specific 
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conductance varies no more than 10 percent, and the temperature is constant for three 
consecutive readings. 

6.4 Groundwater Sample Collection 

6.4.1 Groundwater Monitoring Wells 
The newly installed permanent monitoring wells will be sampled once. If necessary, 
confirmation samples will be collected a minimum of 2 days and a maximum of 2 weeks 
after the initial groundwater samples are collected. 

Monitoring wells will be purged to remove standing water in the wells before groundwater 
samples are collected. Purge water will be containerized and transported to the Lot 203 
treatment system for disposal. 

Puiging Procedures 

The following groundwater purging procedure will be used. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

For each well sampled, information on location, diameter(s), depth, and screened 
interval(s) will be recorded on the groundwater purging and sampling forms 
(Attachment 4). 

Either a pump or bailer will be used to purge the well. A bailer will be used when the 
well does not yield sufficient water for pumping; otherwise, a pump is preferred. 

Instruments will be calibrated according to manufacturers’ instructions. 

The well number, site, condition, and date will be recorded in the field logbook. 

Plastic sheeting will be placed on the ground, and the well will be unlocked and opened. 

Water level measurements will be collected, and the total well depth will be measured. 
The water level will be measured at the highest point on the inner PVC well casing or 
point to the nearest 0.01 foot. 

The initial pH, specific conductance, temperature, and turbidity will be measured and 
recorded on the groundwater purging and sampling form. 

The volume (in gallons) of water in the well casing will be calculated using the following 
method: 

(n r*h) 7.48 = gallons 
where: n = 3.142 
r = radius of the well pipe in feet 
h = linear feet of water in well 
7.48 = gallons per cubic foot of water 

The volume of water in a typical 2-inch-diameter well casing will be calculated using the 
following method: 

gallons/feet x _ (linear feet of water) = total gallons 
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10. In productive wells, the well purging end point will be determined using field 
measurements of pH, specific conductance, temperature, and turbidity. A minimum of 
three to five well volumes will be removed prior to sampling. For non-productive wells, 
the well will be bailed dry and allowed to recover before sampling. 

11. Field parameters will be measured at least o:nce for each well volume of water removed 
while the well is being purged. 

12. Well purging will be completed when field parameters have stabilized. With respect to 
the volume of groundwater, adequate well purging is normally achieved when the 
column of water in the well is free of visible sediment. A minimum of three well 
volumes will be removed from the well before groundwater samples are collected. With 
respect to groundwater chemistry, adequate purging is achieved when the pH, specific 
conductance, and temperature of the groundwater have stabilized and the turbidity has 
either stabilized or is below 10 NT&. Ten NTUs is twice the primary drinking water 
standard and is the goal for most groundwater sampling objectives. Stabilization occurs 
when pH measurements remain constant within 0.1 SU, specific conductance varies no 
more than 10 percent, and the temperature is constant for three consecutive readings. If 
sufficient water is not present to yield required purge volumes, the well will be purged 
to dryness. 

Groundwater samples will be collected when purging has been completed. The elapsed 
time between completion of well purging and groundwater sample collection will be, 
minimized. Typically, the sample will be collected immediately after the well has been 
purged, but this will depend on well recovery. 

6.4.2 Sampling Procedures 
The following procedure will be used to collect groundwater samples from all permanently 
installed monitoring wells at Site 35: 

1. Before samples are collected, the well will be! purged as described above. This process 
includes placing plastic sheeting around the well, recording pertinent information in the 
field logbook, and collecting water level measurements. Additional information for 
sampling includes the sample identification number and the time of sampling. 

2. As necessary, sampling equipment will be clleaned and decontaminated prior to 
sampling. 

3. The person performing the sampling will wear clean, unused PVC or latex gloves. 
Gloves will be changed before each sample is collected. 

4. .If a bailer is to be used, it will be removed from either its protective covering or the well 
casing and attached, if necessary, to a cord that is compatible with the analytes and long 
enough to reach the bottom of the well. If a bladder pump is to be used, air, sample, and 
lifting lines will be attached to the pump. The lifting lines will bear the weight of the 
pump; the air and sample lines will be attached to the lifting lines at lo-foot intervals. If 
a peristaltic pump is to be used, new lines will be attached to the pump at each new 
sampling location. 
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5. The pump, bailer, or line will be lowered to the interval from which the sample is to be 
collected. If a bailer is used, it will be allowed to fill with a minimum of surface 
disturbance to prevent sample water aeration. When the bailer is raised, the bailer cord 
will not be allowed to touch the ground. For the bladder pump, the air lines from a 
regulated compressed gas source will be connected to a control box, and a power supply 
will be connected to the pump (if required). Air flow will be started and adjusted with 
the throttle knob on the control box. Discharge and refill knobs on the control box will 
be used to control the cycling rate of flow in the bladder. Equal length cycles are 
generally desired, but individual well conditions will be the controlling factor. 

6. The cap will be removed from the sample bottle, and the bottle will be tilted slightly. 

7. The sample will be poured slowly from the bailer line or discharged from the pump so 
that it runs down the inside of the sample bottle with a minimum of splashing. 

8. Adequate space will be left in the bottle to allow for expansion, except for volatile 
organic analyte (VOA) vials, which will be filled to overflowing and capped. 

9. The bottle will be capped, then labeled clearly and carefully. Label information will 
include laboratory, project name and number, sample ID, station ID, preservative, 
analysis, sampler’s initials, date, and time. 

10. Samples will be placed in appropriate containers and, if necessary, packed with ice in 
coolers as soon as practical. 

If the sampler (bailer) is dedicated, it will be returned to the well, and the well will be 
capped and locked. Non-dedicated samplers will be cleaned and decontaminated after use. 

6.5 Decontamination 
Decontamination procedures for well construction material and sampling equipment are 
described below. The decontamination area will be a temporary structure large enough to 
contain any well materials and the rear of the drilling rig. The area will be designed to 
collect, contain, and drain all fluids to a central point so that the collected fluids can be 
pumped and drumm ed. The decontamination area will be constructed of materials that 
preclude puncturing or leakage caused by decontamination activities. Racks will be 
provided to hold all equipment and well materials off the ground during decontamination. 
All equipment and well materials will remain racked and covered when not in use. All 
decontaminated well materials will be handled only with new, unused surgical gloves to 
avoid contamination prior to installation. 

6.5.1 Well Construction Material 
Before mobilizing to the site, the sampling tools will be cleaned with a high-pressure hot- 
water power washer or steam jenny, or hand washed with a brush using detergent to 
remove oil, grease, and hydraulic fluid from the exterior of the unit. The detergent does not 
have to be laboratory grade detergent. Degreasers will not be used. All sampling tools will 
be decontaminated prior to each monitoring well installation All groundwater sampling 
equipment shall be decontaminated prior to each sample being collected within the same 
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borehole. All augers, water storage tanks, pumps, piping, drill pipe, and similar equipment 
will be flushed with potable water followed by cleaning with a hot-water pressure washer. 

Decontamination of all equipment, tools, and well materials will consist of hot-water 
pressure washing to remove all visible evidence of soil, encrustations, or films. Well 
materials, augers, drill rods, and split-spoon samplers will be rinsed with de-ionized water 
after pressure washing and prior to use. 

6.5.2 Sampling Equipment 
The stainless-steel sampling equipment (such as split-spoon samplers) will be 
decontaminated to prevent the introduction of contaminants into the boring. This 
decontamination will be conducted according to the following procedure: 

1. Wash equipment with a laboratory detergent (i.e., alconox, liquinox, or the equivalent) 
and hot water, using a brush to remove any particulate matter or surface film. 

2. Rinse equipment thoroughly with tap water. 

3. Rinse equipment thoroughly with de-ionized or organic-free water. 

4. Rinse equipment twice with pesticide-grade isopropanol and allow to air dry. 

5. Rinse equipment twice with ASTM Type II Water (ASTM 01193-77). 

6. Wrap equipment in aluminum foil (dull side in) to prevent contamination during 
storage or transport to the field. Larger pieces of equipment, such as augers, may lbe 
wrapped in new visqueen or equivalent. 

Teflon@ and glass field sampling equipment decontamination will be conducted according 
to the following procedure: 

1. Wash equipment with a laboratory detergent (i.e., alconox, liquinox, or the equivalent) 
and hot water, using a brush to remove any particulate matter or surface film. 

2. Rinse equipment thoroughly with tap water. 

3. Rinse equipment with 10 percent nitric acid solution. 

4. Rinse equipment thoroughly with tap water. 

5. Rinse equipment thoroughly with de-ionized water or organic-free water. 

6. Rinse equipment twice with pesticide-grade isopropanol and allow to air dry. 

7. Rinse equipment twice with ASTM Type II Water (ASTM 01193-77). 

8. Wrap equipment in aluminum foil (dull side! in) to prevent contamination during 
storage or transport to the field. 

Well sounders or tapes (used to measure groundwater levels) and submersible pumps and 
hoses (used to purge monitoring wells) will be decontaminated according to the following 
procedure: 
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1. Wash equipment with a laboratory detergent and tap water, running solutions through 
the pumps and pump hoses. 

2. Rinse equipment thoroughly with tap water. 

3. Rinse equipment thoroughly with de-ionized or organic-free water. 

4. Place the equipment in a polyethylene bag or wrap it with polyethylene film to prevent 
contamination during storage or transit. 

Water sampling, water level measuring, and sample preparation equipment brought onsite 
will be cleaned prior to and after each use. During cleaning and decontamination 
operations, the substitution of a higher grade water for tap water is permitted and does not 
have to be noted as a variation. Personnel wearing Level D personal protective equipment 
(PPE) will decontaminate equipment in accordance with the site-specific Health and Safety 
Plaza (Appendix C). 

6.6 Investigation Derived Waste Handling 
Wastes generated during the investigation of potentially contaminated sites are classified as 
IDW and will be containerized. Soil wastes will be placed in a 20-yard roll off and other 
wastes will be placed in 55-gallon drums that meet the packaging requirements of 49 Code of 
Federa Regulations (CFR) 173 and staged on wooden pallets. Water and personal protective 
equipment will be d rurnmed separately. The FTL is responsible for labeling each drum with 
the boring number, date, contents, and contact information. The IDW will be drummed, 
labeled, sampled, and managed by Shaw Environmental. 

All IDW will be characterized prior to completion of the field project. For this investigation, 
the IDW (soil and water) will be tested for reactivity, corrosivity, ignitability, and TCLP, 
VOCs, and metals (EPA Method 1311). 

IDW will be managed and disposed of in accordance with federal, state, and local 
environmental rules and regulations. The drums containing IDW soil will be handled as 
follows: 

0 If the soil is not characterized as hazardous waste, it will be disposed of in the MCB 
Camp Lejeune landfill. 

* If the soil is characterized as hazardous waste, it will be disposed of at a permitted off- 
site facility. 

The drums containing IDW water will be transported to the Lot 203 treatment system for 
disposal. Other IDW will be managed as solid waste and disposed of at the MCB Camp 
Lejeune landfill. 
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7.0 Sample Handling andl Analysis 

7.1 Sample Preservation and Handling 
Sample preservation occurs in the field immediately after collection. The containers 
supplied by the laboratory will contain applicable preservative. This will protect field 
personnel from transporting, handling, and measuring concentrated acids and bases. 
QA/QC samples, with the exception of trip blanks, will be collected in the same type of 
containers with preservatives as the field samplIes. The preservative and holding time for 
analysis is shown in Table 7-1. 

TABLE 7-l 
Sample Containers, Preservation, and Holding Times 
Field Sampling Plan, Site 35, MC5 Camp Lejeune 

Analysis Matrix Method Contatiner Preservation Maximum Hold lime 

vocs Aqueous EPA Method 8260B 3 x 40 mL (G-TLC HCI to pHc2, 14 days 
Cool to 4°C 

Total iron Aqueous SW-846 60108 1 x 500 ml. plastic HN03 to pH<2 180 days 

Ferrous 
Iron 

Aqueous SM3500-FeD 1 x 125 ml. plastic HCI 48 hours 

Total 
Metals 

Aqueous SW-846 60108 1 x 500 mL. plastic HN03 to pH<2 180 days 

Chloride Aqueous EPA Method 300 1 x 500 mL. plastic Cool to 4% 28 days 

G-TLC = Clear glass container with a Teflon-lined cap 

Samples collected during the field activities will be shipped via an overnight courier to the 
analytical laboratory. A cooler of suitable strength for packaging and shipping of samples 
will be used and will be manifested to meet U.S. Department of Transportation regulations 
(dangerous goods, etc.). The bottom and sides oif each cooler will be lined with bubble wrap 
or other cushioning material. Each sample jar or bottle will also be individually wrapped in 
bubble wrap to prevent breakage. All samples vvill be kept upright in the cooler. Once the 
samples are in the cooler, any voids will be filled with additional packaging material. Ice 
will be double-bagged in re-sealable bags and placed in the cooler with the samples. A 
sufficient amount of ice will be added to the coolers to ensure they arrive at the laboratory at 
a temperature of 4” C. The chain-of-custody (COC) record shall be placed in a watertight 
plastic bag and taped to the inside lid of the cooler. The cooler will be secured with 
strapping tape and custody seals will be affixed .to the front and back of the cooler. The 
custody seals will be covered with wide, clear adhesive tape. 
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7.2 Chain-of-Custody 
A COC form will be prepared for each shipment of samples to the laboratory. At minimurn, 
the following will be recorded on the COC: 

l Site name; 
l Sampler name(s); 
l Date and time of sample collection; 
l Identification code unique to each sample; 
l Number of containers with the same sample code; 
l Analyses requested for each sample (including the analytical method numbers); and 
l Signature of each individual who has custody of the sample(s). 

All blank spaces (except for signature blocks) should be crossed out and initialed prior to 
shipment to the lab. 

Upon receipt of samples at the laboratory, all samples will proceed through an orderly 
processing sequence specifically designed to ensure continuous integrity of both the sample 
and other pertinent information to the analysis. If no discrepancies are identified, the 
sample COC record will be signed, and the samples will be assigned a unique laboratory 
identification number by the laboratory for tracking and filing. The laboratory QA system 
and the use of an internal COC procedure will ensure that the samples are appropriately 
tracked from storage through the laboratory until the analytical process is complete. 

Additional information regarding COC forms is contained in Section 6 of the Qudify 
Assunznc~ Project PZan (Appendix B). Attachment 5 provides an example COC form. 

7.3 Field Logbook 
A daily field log will be maintained, in a bound notebook. All the onsite field activities in 
real time, including the names of individuals onsite and sampling information, such as 
sample location, sample number, number of bottles collected, etc. will be recorded in this 
log. Recorded information will include, as a minimum, the following: 

Project name and number; 
Individuals onsite; 
Sample locations (well number) and depths; 
Current date, pertinent times (in military time), condition of the well, and ambient 
weather conditions; 
Sample numbers, number/type of containers, sample time and date; 
Analyses requested and laboratory assignments; 
Sampler’s name and signature; 
Results of FID measurements; 
Type of sample collected; and 
Other notes and information, as required. 
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Notes will be written on sequentially numbered pages with indelible ink. At the end of each 
day, any unused space at the bottom of the last page will be “crossed” out, initialed, and 
dated by the FTL. 

%A Corrections to Documentation 
Corrections required in field logbooks 017 on any field forms must be completed by putting a 
single line through the incorrect entry and then initialing and dating the strikeout. 
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8.0 Site Management 

CH2M HILL is responsible for the following activities during the pilot study at Site 35: 

l Task order management; 

l Quality assurance/quality control; 

l Worker safety and health; 

l Planning; 

l Groundwater sampling and gauging; 

l Data evaluation and reporting; and 

l Subcontractor supervision. 

CH2M HILL personnel responsible for the above aspects of the project are presented in 
Table 8-l. 

TABLE 8-l 
CHBM HILL Project Responsibilities 
Field Sampling Plan, Site 35, MCB Camp Lejeune 

Project Position Responsible Personnel 

Project Manager Christopher Bozzini 

Senior Consultant/Review Team Leader Tom Simpkin 

Project Chemist Ann West 

Lead Data Manager Adrienne Jones 

Field Team Leader Mike Skeean 

Site Safety Coordinator Mike Skeean 

Health and Safety Manager Michael Goldman 

Contact Information 

(704) 329-0073 ext. 291 

(303) 771-0952 ext. 65394 

(703) 471-1441 ext. 4643 

(757) 460-3734 ext. 43 

(704) 329-0073 ext. 219 

(704) 329-0073 ext. 219 

(770) 604-9095 ext. 396 

In addition to the above personnel, other Field Team Members will be used on the project. 
Field Team Members will be responsible for the collection of samples and the performance 
of field measurements under the supervision of the FTL in accordance with the procedures 
set forth in the pilot study Workplan, Quality Assurance Project Plan, and Health and Safety 
Plan. 

Subcontractors will be used for the pilot study activities listed below: 

0 Utility location; 

l Groundwater monitoring and injection well installation; 

l Modified Fenton’s and potassium permanganate injection; 

l Analytical laboratory services; 
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m Transportation and disposal of IDW; and 

m Survey of the location and elevation of groundwater monitoring wells and other 
sampling locations. 

The project organizational structure is presenteld in Figure 6-1 of the Workplan. 
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Attachment 1 

Sample Boring Log 
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Attachment 1 
I 

Client: 
Project: 
Location: 
Project Number: 

l- Sample Information 

Boring Number: 

Driller: 
Drilling Method: 
Sampling Method: 
Logged by: 
Start/Finish Date: 

Soil Description 

Ground Surface 

Sheet: 1 of 1 

Comments 



Attachment 2 

Well Completion Form 
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Attachment 2 

3a- 
4 

8--- 

7-- 

I- Ground elevation at well 

2- Top of casing elevation 

S- Wellhead protection cover type 

PROJECT : 

DRILLING CONTRACTOR : 
DRILLING METHOD AND EQUIPMENT USED : 
WATER LEVELS : 

LOCATION : 

START : END : LOGGER : 

a) drain tube? 
b) concrete pad dimensions 

4 Dia./type of well casing 

5- Type/slot size of screen 

6- Type screen filter 

a) Quantity used 

i’- Type of seal 
a) Quantity used 

8- Grout 
a) Grout mix used 

b) Method of placement 
c) Vol. of well casing grout 

Development method 

Development time 

Estimated purge volume 

Comments: 



Attachment 3 

Well Development Form 
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Attachment 3 

Well Development Sheet 

Voject Site Name: Well ID: 

Voject No: Contractor: 

IbservationslNotes: 



Attachment 4 

Groundwater Purging and Sampling Form 
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Attachment 4 

PROJECT NUMBER PROJECT NAME 

II 

WELL PURGE AND SAMPLING FIELD SHEET 
I 

SITE: 
:IELDREw: 

DATE: 
WELL 

YEATHER: NUMBER: 

‘URGE VOLUME CALCULATION: CASING GALIFT 
WELL DEPTH (FT): DIAMETER OF CASING 

DEPTH TO WATER (FT): c2 l&D c-g& 

WATER COLUMN (FT): = 0 I 4 IN. ! 0.6528 
I 

GALlFT OF CASING (from table at right): x 0.1632 ! 6 IN. ! 1.4688 

CASING VOLUME (GALS): 

NO. OF VOLUMES (min. 3): 

PURGE VOLUME (GAL): 
#nETHOD OF PURGING (circle one) 
?UMP: SUB., CENT., PERIST. 

TIME ON: 
FLOW RATE (gpm): 

8 IN. 2.611 

10 IN. 4.0797 

12 IN. 5.8748 

BAILER : TEFLON, SS ,OTHER: 
BAILER VOL.. (gal) .25 I .33 I .7E 
REQUIRED PULLS: 

3BSERVATIONS (circle as appropriate) 

ZOLOR: CLEAR , AMBER , TAN , BROWN , GIREY , MILKY WHITE , OTHER: 

3DOR: NONE , LOW , MEDIUM , HIGH , VERY STRONG , HZS , FUEL LIKE, CHEMICAL ?, UNKNOWN 

TURBIDITY: NONE , LOW , MEDIUM , HIGH , VERY TURBID. HEAVY SILTS 

ZOMMENTS: 

Please use back of sheet for sketching maps, well location notes, etc. See back of sheet? Y / N 

SAMPLE DATA: 

Sample ID Number 
No. and Types of 
Containers Parameters Analyzed Laboratory QAIQC sample? YIN 

SIGNED/SAMPLER: 



Attachment 5 

COC Form 

P:\EBLWAVY CLEAN\CLEAN 2\CTO 253\SITE 35\SlTE 35 WORK PLAN\FINAL 0104\SAP~01J~4.D0C 



AttaL. ..ent 5 

reject # Project Name 

I!? 
Analyze For 

g 
‘3 

amplers: (Signature) 
E 
0” 
‘s 

Remarks 

8 
2 

‘ample # Date Time Type Comp Grab 
Sample Location 

2 

!linquished By: Date: Time: Received By: Relinquished By: Date: Time Received By: 

4nquished By: Date: Time: Received for Lab By: Date Time Remarks 

ndling Instructions: Turnaround Time: 

;tructions 



Appendix B: Quality Assurance Project Plan (QAPP) 
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1 .O Introduction 

This document has been prepared to serve as a Quality Assurance Project PZan (QAPP) for the 
pilot study at Operable Unit 10, Site 35 at the Marine Corps Base (MCB) Camp Lejeune in 
Onslow County, North Carolina. This QAPP describes the data quality objectives, specific 
quality assurance (QA) and quality control (QC) activities, and laboratory activities 
necessary to achieve the data quality objectives (DQOs) of the project. 

Subcontractors will be furnished with a copy of the project-specific QAPP, and will be 
expected to adhere to the procedures specified herein. 
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2.0 Project Description 

This section provides a brief history of Site 35 and previous environmental investigations at 
Site 35. Section 1 of the Work Plan provides a d.etailed project description. Section 2 
describes the site background and environmental setting. 

2.1 Site History and Contaminants 
Construction of MCB Camp Lejeune began in 1!341. Construction of Camp Geiger was 
completed in 1945. In 1945 the Fuel Farm’s aboveground storage tanks (ASTs) stored No. 6 
fuel oil, but later stored other petroleum products such as gasoline, diesel fuel, and 
kerosene. The date of this switch is unknown. 

The ASTs at Site 35 supplied fuel to an adjacent dispensing pump. Approximately 30 
gallons of gasoline were reportedly lost per day from a leak in an underground line to the 
pump (Law, 1992). It is unknown how long this leak occurred, but when discovered, the 
leaking line was sealed and replaced. Other documented petroleum releases date back to 
1957. A release of several thousand gallons of fuel from an underground distribution line 
occurred between 1957 and 1958. Fuel from this release reportedly migrated to the east and 
northeast toward Brinson Creek. Interceptor trenches were excavated to capture the fuel, 
and once captured, the fuel was burned (ESE, 1990). 

In 1990, an unauthorized discharge from a tanker truck resulted in an unknown volume of 
diesel or jet fuel flowing along an unnamed drainage channel north of the Fuel Farm. This 
spill initiated an emergency clean up, which included the removal of about 20 cubic yards of 
soil. Other undocumented fuel and chlorinated solvent releases are suspected to have 
occurred at Site 35, as both fuel and chlorinated solvent contamination have been 
discovered in soil and groundwater. 

In 1995, the Fuel Farm was demolished to clear the way for the Highway 17 Bypass. In 1995 
and 1996, approximately 15,700 tons of contaminated soil was removed from the site. 

An in-situ air sparge (HAS) system was installed and baseline groundwater sampling was 
conducted to determine the impact of the system on natural attenuative processes (Baker, 
1999). 

Two hot spots have been identified at Site 35. One shallow hot spot located in the vicinity of 
Building G480 contains fuel and solvent contamination (primarily BTEX). A second larger 
hot spot is located beneath the Highway 17 Bypass and contains chlorinated solvents 
(primarily TCE and daughter products). The focus of this pilot study is the TCE plume. 
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3.0 project Organization and Responsibilities 

This section identifies key project team members and lists the QA/QC responsibilities 
associated with each position; describes communication procedures that will be followed 
throughout the project; and summarizes the project schedule. 

3.1 Project Team Members 
The organizational structure (Work Plan, Figure 10-2) and responsibilities are designed to 
provide project QA/QC for the proposed pilot study at Site 35. Each position is described 
in the following paragraphs. 

3.1 .I Project Manager (PM) 
The PM is responsible for overall project activities, including cost control, schedule control, 
and technical quality. In addition, the PM develops the work plan and monitors task order 
activities to ensure compliance with project objectives and scope. The PM also 
communicates with MCB Camp Lejeune and other designated parties regarding project 
progress. 

The PM has ultimate responsibility within the project team for producing deliverables that 
are technically adequate, satisfactory to the client, and cost-effective. To accomplish this, the 
PM develops an internal project review schedule, provides written instructions and frequent 
guidance to the project team, and monitors budgets and schedules. The PM will work with 
the project team to select an internal QA/QC review team, to coordinate review efforts, to 
address review comments, and to adjudicate technical issues. 

3.1.2 Senior Consultant and Review Team Leader (RTL) 
The RTL is a company-wide resource with significant experience in the various technical 
aspects involved in a complex project. The RTL coordinates all internal QA/QC review for 
technical validity and adherence to both internal CH2M HILL policy and MCB criteria. The 
review team is responsible for evaluating the technical merit of the work planning 
documents before field activities begin, and reviewing all deliverables before submittal to 
MCB Camp Lejeune. The RTL assists the PM in selecting an internal QA/QC review team, 
coordinating review efforts, addressing review comments, and resolving technical issues. 

3.1.3 Project Chemist (PC) 
The PC assists with the preparation of the project work planning documents, provides a 
point of communication between the laboratory and the project team, supervises the 
analytical data quality evaluation, and participates in preparing deliverables to the client. 
The PC coordinates with the project team and the analytical laboratory during the field 
activities. The PC is also responsible for monitoring project-specific laboratory activities, 
including checking laboratory invoices and reports, and may audit the laboratory or field 
operations at the PM’s direction. The PC also monitors field and laboratory activities to 
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ensure that the QA/QC requirements described in this project-specific QAJ?P are met 
effectively. 

3.1.4 Lead Data Manager (LDM) 
The LDM is responsible,for the structure, organization, format, implementation, and 
operation of the project database as described in the Work Plan. The lead data manager 
supervises the data management team, and provides direction to the database manager. 

3.1.5 Database Manager (DM) 
The DM works with the database on a daily basis and provides data summaries and data 
queries to the project team. 

3.1.6 Field Team Leader (FTL) 
The FTL reports to the PM and is responsible for coordinating field efforts; providing and 
maintaining sampling equipment and materials; providing shipping and packing materials; 
and accurately completing the field logbook. The FTL will supervise the completion of all 
chain-of-custody (COC) records and the proper handling and shipping of samples. As the 
lead field representative, the FTL is also responsible for consistently implementing program 
QA/QC measures at the site and for performing field activities in accordance with 
approved work plans, policies, and field procediures. 

3.1.7 Site Safety Coordinator @SC) 
The SSC develops and implements the project-specific He&z and Safety Plan (Appendix C) 
in the field. The SSC will assist in conducting site briefings and perform all final safety 
checks. The SSC is responsible for stopping any investigation-related operation that 
threatens the health and safety of the field team or surrounding populace. 

3.1.8 Health and Safety Manager (HSM) 
The HSM reviews and approves the project-specific Health and Safety Plan as well as 
subcontractor HeaZth and Safety PZans. The HSM serves as the point of contact for the SSC for 
any health- or safety-related issues, and may conduct project audits. The HSM is also 
responsible for investigating accidents should any occur during the course of the project. 

3.1.9 Subcontractors 
Subcontractors will be used for pilot study activities at Site 35. Subcontractors will provide 
the following services: 

l Utility location 

0 Groundwater monitoring well installation 

l Modified Fenton’s and potassium permanganate injection 

l Analytical laboratory services 

* Geotechnical laboratory services 

l Transportation and disposal of investigation-derived waste (IDW) 
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l Survey of the location and elevation of soil borings, groundwater monitoring wells, and 
other sampling locations 

Procurement of subcontractors will be performed in accordance with AGVIQ procedures. 

3.2 Project Communication 
One of the most critical elements in performing any type of project is to establish and 
maintain lines of communication among all project personnel. At the beginning of the 
project or the start or end of major milestones, the PM will prepare written project 
instructions that will be distributed to all team members. These instructions will document 
project and task instructions, and each team member’s responsibility in meeting the 
objectives, as well as a budget and schedule for successfully executing the work. 

Before field activity begins, a project team meeting will be held to review the concept, 
assumptions, objectives of the field approach, and project objectives. Periodic meetings will 
be held to review data validity, technical evaluations, major decisions, and overall progress 
toward completing the project. Additionally, a team kickoff meeting will be held before 
work on each task is started. Senior personnel, including the RTL, will participate in the 
meetings to help focus the project approach and to define specific issues. 

During the field investigation phase of projects, the field teams will meet daily to review the 
status of the project and to discuss technical and safety issues. When necessary, other 
meetings will be scheduled or the FTL will meet individually with field personnel or the 
subcontractors to resolve problems. During the field effort, the FTL will prepare a weekly 
report detailing project progress. 

During the field effort, the FTL will be in regular telephone or face-to-face contact with the 
project team. When significant problems or decisions requiring additional authority occur, 
the FTL can immediately contact the PM for assistance. The PC, in consultation with the 
PM, will coordinate communication with the laboratory during sample collection, sample 
analysis, and data quality evaluation. 

Daily and weekly reports, boring logs, QA reports, and other project information will be 
shared by the members of the project team as needed. All communications with MCB 
Camp Lejeune will be channeled through the PM for MCB Camp Lejeune, who will be 
informed of field activities being conducted on a daily basis. 

3,3 Project Schedule 
Figure 10-l in the Work Plan presents the schedule for the pilot study at Site 35. 
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3.0 Quality Assurance Objectives 

DQOs are qualitative and quantitative statements that specify the quality of data required 
from field and laboratory data collection activities to support decisions concerning risk and 
remediation. DQOs are established prior to data collection and describe what data are 
‘needed, why the data are needed, and how the (data will be used to address the problems 
being investigated. DQOs help to ensure that all data collected are legally and scientifically 
defensible. 

4.1 Background 
The primary objective of the pilot test is to treat the “hot spot” and reduce TCE 
concentrations to low levels, so that natural attenuation can complete the process of 
reducing contaminant levels to below regulatory standards. Specific goals of the pilot study 
include: 

0 Minimize the size and migration potential of the plume, 
0 Cause little or no adverse effect on Highway 17 construction, and 
0 Protect potential receptors including nearby surface waters. 

4.2 Levels of Data Quality 
Three categories of data will be collected as part of the field effort, and each category has a 
different level of supporting QA/QC documentation. Level 1 includes field monitoring 
activities, such as pH, conductivity, dissolved oxygen, and turbidity. Level 2 includes the 
analyses associated with the characterization of the IDW samples. All other samples will be 
submitted to the laboratory for Level 3 analyses.. For each QC level, the measures and 
methods to be used, as well as the applicable data package deliverables, are outlined below. 

4.2.1 Level 1 - Field Surveys 
Level 1 encompasses field monitoring or screening activities and does not require formal 
data package deliverables. Level 1 activities are focused on easily measured characteristics 
of a sample such as dissolved oxygen, pH, conductivity, oxidation/reduction potential 
(ORP), and turbidity. The data generated from field surveys are used to make decisions 
about the execution of the investigation or to provide general sample screening before 
laboratory analysis. 

Monitoring results, as well as pertinent data concerning the sampling event, will be 
documented in the field logbook. Level 1 documentation will consist of the following: 

l Instrument identification 

l Calibration information (standards used and results) 

l lsate and timeZ?alibration and field measurements 

l Field measurement results 
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The logbooks will be reviewed daily by the FTL for completeness and correctness. No 
additional documentation or data quality evaluation is required. 

4.2.2 Level 2 - Physical Parameters and IDW Analyses 
Level 2 includes the samples submitted to the laboratories for physical parameter testing 
and IDW characterization. Samples submitted for analysis under Level 2 will require the 
delivery of an analytical data package. Level 2 documentation will consist of the following: 

* Case narrative 

l Sample results 

0 Selected QC information such as surrogate recovery 

l Associated blank results 

l Completed chain-of-custody form and sample receipt information 

4.2.3 Level 3 - Laboratory Analyses 
The purposes of Level 3 data include the following: 

l To further define the nature and extent of groundwater contamination at Site 35 

*, : To determine the effectiveness of the injected chemical oxidants 

l To define the fate and transport mechanisms of site-related contaminants 

Samples will be analyzed for cVOCs by EPA Method 8260B, ferrous iron by SM 3500-FeD, 
metals by SW-846 6010B, and chloride by EPA Method 300. EPA-approved methods from 
the current edition of SW-846, Test Methods fir Evahating SoIid Waste, will be used to 
analyzed samples. Data package deliverables are summarized in Table 4-1. 
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TABLE 4-1 
Level 3 Data Package Deliverables (Standard Deliverable Package) 
Qualify Assurance Project Plan, Site 35, AKB Camp Lejeune 

All Analytical Fractions 

Case Narrative 

Sample ID Cross Reference Sheet (Lab IDS and Client IDs) 

Completed COC form and any sample receipt information 

Any analytical/procedural changes (copies of “Confirmation of Communication”) 

Copies of non-conformance memos and corrective actions 

GC/MS Organic Analyses 

Form 1 - Sample Results 

Form 2 - Surrogate Recovery Summary 

Form 3 - Matrix Spike and Matrix Spike Duplicate (MWMSD) Accuracy and Precision Summary 

Form 4 - Method Blank Summary 

Form 5 - Instrument Tuning Summary 

Form 6 - Initial Calibration Summary 

Form 7 - Continuing Calibration Summary 

Form 8 - Internal Standard Summary 

General Chemistry 

Includes potenttometric, gravimetrtc, calorimetric, and tiirimetric analytical techniques. Examples, TRPH (418.1), 
TOC, etc. The following forms must be included (where applicable) 

Form 1 - Sample Results 

Form 2A - Initial and Continuing Calibration Summary 

Form 3 - Initial and Continuing Calibration Blanks and Method Blanks Summary 

Form 5A -MS/MSD Recoveries Summary 

Form 6 - Native Duplicate and MS/MSD Precision Summary 

Form 7 - Laboratory Control Sample Recovery Summary 

Form 10 - Instrument or Method Detection Limit Summary 

Form 13 - Preparation Log Summary 

4.3 QA Objectives for Chemical Data Management 
Analytical performance requirements are expressed in terms of precision, accuracy, 
representativeness, comparability, and completeness (PARCC). Brief definitions for each 
PARCC parameter are presented below. 

4.3.1 Precision 
Precision is a measure of the agreement or repeatability of a set of replicate results obtained 
from duplicate analyses made under identical conditions. Precision is estimated from 
analytical data and cannot be measured directly. The precision of a duplicate determination 
can be expressed as the relative percent difference (RPD). 
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4.3.2 Accuracy 
Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy is estimated through the use of 
known reference materials or matrix spikes. It is calculated from analytical data and is not 
measured directly. Spiking of reference materials into a sample matrix is the preferred 
technique because it provides a measure of the matrix effects on analytical accuracy. 
Accuracy is defined as percent recovery (I’). 

4.3.3 Representativeness 
Representativeness is a qualitative measure of the degree to which sample data accurately 
and precisely represent a characteristic environmental condition. Representativeness will be 
assessed by reviewing the presence/absence of contaminants in method blanks, trip blanks, 
and equipment blanks; sample condition/integrity upon receipt and storage at the 
laboratory; and laboratory adherence to sample holding times. In addition, the effects of 
sample matrix interferences, if any, will be evaluated to determine possible data impact. 

4.3.4 ‘Comparability 
Comparability is another qualitative measure designed to express the confidence with 
which one data set may be compared to another. Sample collection and handling 
techniques, sample matrix type, and analytical method all affect comparability. 
Comparability is limited by the other PARCC parameters because data sets can be 
compared with confidence only when precision and accuracy are known 

4.3.5 Completeness 
Completeness is defined as the percentage of valid measurements compared to the total 
number of measurements made for a specific sample matrix and analysis. The completeness 
goal for analytical data is 90 percent. All validated data will be used. During the data 
validation process, an assessment will be made of whether the valid data are sufficient to 
meet project objectives. If sufficient valid data are not obtained, corrective action (CA) will 
be initiated by the PM. 
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5.0 Sampling Procedures 

Sampling locations and procedures are discussed in Sections 4 and 5 of the Work Plan and 
Sections 4 and 6 of the Field Samphg Han (Appendix A). 
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6.0 Sample and Document Custody Procedures 

A sample is physical evidence collected from a hazardous waste site, the immediate 
environment, or another source. Because of the potential evidentiary nature of samples, the 
possession of samples must be traceable from the time the samples are collected until they 
are introduced as evidence in enforcement proceedings. 

COC procedures are used to maintain and document sample possession for enforcement 
purposes. The principal documents used to identify samples and to document possession 
are: 

l Packing Lists 
l COC Records 
l Air Bills (such as Federal Express, UPS) 
l Field Logbooks 
l Color photographs of the field activities 

Sample custody and COC records will be maintained by the field team until delivered to the 
’ laboratory. Sample shipping information from each day will be maintained by the FTL and 

relayed to the laboratory as soon as possible after sample pickup. These documents may be 
introduced as evidence should a site investigation result in legal action. To document 
sample possession, COC procedures are followed. 

6.1 Definition of Custody 
A sample is under the field team’s custody if one or more of the following criteria are met: 

l It is in the field team’s possession. 

l It is in the field team’s view, after being in the field team’s possession. 

l It was in the field team’s possession and then the field team locked it up to prevent 
tampering. 

l It is in a designated secure area. 

6.2 Field Custody 
In collecting samples, the amount collected should be only enough to provide a good 
representation of the media being sampled. To the extent possible, the quantity and types of 
samples and sample locations are determined before the actual field work begins. 

The following procedures will be used to document, establish, and maintain custody of field 
samples: 

l Labels will be completed for each sample with waterproof ink, making sure that the 
labels are legible and affixed firmly on the sample container. 
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All sample-related information will be recorded in the site logbook. 

The field sampler will retain custody of the samples until they are transferred or 
properly dispatched. 

To simplify the COC record and minimize potential problems, as few people as possible 
will handle the samples or physical evidence. ‘&e individual from the field sampling 
team will be designated as the responsible individual for all sample transfer activities. 
This field investigator will be responsible fo:r the care and custody of the samples until 
they are properly transferred to another person or facility. 

All samples will be accompanied by a COC :record, which documents the transfer of 
custody of samples from the field investigatlor to another person, the laboratory, or other 
organizational elements. A signature for relinquishment and a signature of receipt of 
the samples must accompany each change of possession. 

Completed COC forms will be placed in a plastic cover, which is then placed inside the 
shipping container used for sample transport from the field to the laboratory. 

When samples are relinquished to a shipping company for transport, the tracking 
number from the shipping bill or receipt will be recorded on the COC form or in the site 
logbook. 

Custody seals will be used on the shipping containers when samples are shipped to the 
laboratory to inhibit sample tampering during transportation. 

6.3 Sample Labels 
The sampling location identification and sample labeling, handling, and shipping must be 
performed using standardized and well-documented procedures, so that a sample can be 
tracked to its point of origination. Tracking will be performed from the time of sampling 
until the analytical data are released from the laboratory. The effectiveness of the tracking 
process will determine the integrity of the samples. Therefore, a sample numbering system 
with a tracking mechanism that allows the retrieval of sample information, including 
sampling locations, date, time, and analytical parameters must be used. Procedures for this 
system are provided in the project Work Plan. The method of sample identification to be 
used depends on the type of sample collected and the sample container type, as follows. 

l Samples collected for m-situ field analysis are those collected for specific field analyses 
or measurements for which the data are recorded directly in the field logbooks or 
recorded on field data sheets, along with sample identity information, while in the 
custody of the sampling team. Examples are samples for measurement of field pH, 
specific conductance, and temperature. 

l Samples otherthan those collected for in-situ field measurements or analyses are to be 
identified on a sample label affixed to the sample container by the FTL. The following 
information must be included on the label: 

- Laboratory 
- Project name (and number where appropriate) 
- Sample ID 
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- Station ID 
- Date (for key to sampling round) 
- Preservation 
- Analysis 
- Sampler’s initials, date, and military time 

6.4 Chain-of-Custody Record 
Samples are accompanied by a COC record, which will contain the information described in 
Section 5.5. 

6.5 Transfer-of-Custody and Shipment 
When transferring samples, the individuals relinquishing and receiving the samples will 
sign, date, and note the time on the COC record. This record documents custody transfer 
from the sampler to the analyst at the laboratory. 

Samples will be packaged properly for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate COC record accompanying each shipping container. 
Shipping containers will be sealed with custody seals for shipment to the laboratory. 
homier na-mefs), .md oeer per+&ent. .Moma&,, wal@e entered -k-tie ,,,Received.By” 

section of the COC record. 

When samples are split with a facility owner or agency, this information will be noted in the 
“Sample Remarks” section of the COC record and will be signed by both the sampler and 
the recipient. If the split is refused, the refusal will be noted and signed by both parties. 
The “Sample Remarks” section will also indicate if a representative is unavailable or refuses 
to sign. When appropriate, as in the case of the representative being unavailable, the COC 
record should contain a statement that the samples were delivered to the designated 
location at the designated time. 

All shipments will be accompanied by the COC record identifying their contents. The 
original record and yellow copy will accompany the shipment to the laboratory, and the 
pink copy will be retained by’ the FTL. 

If sent by mail, the package will be registered with return requested. If sent by cornmon 
carrier, a bill of lading will be used. Freight bills, postal service receipts, and bills of lading 
will be retained as part of the permanent documentation. 

6.6 Laboratory Chain-of-Custody Procedures 
When samples are shipped to the laboratory, they will be placed in containers that are 
sealed on each side with at least one custody seal. A designated sample custodian will 
accept custody of the shipped samples following the procedure outlined below, 

When sample analyses and necessary QA checks have been completed in the laboratory, the 
unused portion of the sample will be disposed of properly. All identifying stickers, data 
sheets, and laboratory records will be retained as part of the documentation. Sample 
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containers and remaining samples will be disposed in compliance with all federal, state, and 
local regulatory requirements. 

6.6.1 Sample Receipt 
A designated sample custodian will accept custody of the shipped samples and verify that 
the packing list sample numbers match those on the COC record. The custodian will enter 
pertinent information as to shipment, pickup, and courier in the “Sample Remarks” section 
of the COC record, and enter the sample numbers into a field logbook, which is arranged by 
project code and station number. Upon receipt of the samples, the custodian will check the 
original COC and request-for-analysis documents and compare them with the labeled 
contents of each sample container for corrections and traceability. The sample custodian 
will sign the COC and record the date and time received. The sample custodian also will 
assign a unique laboratory sample number to each sample. Cooler temperature 
(temperature vial) will be checked and recorded. 

Care will be exercised to annotate any labeling or descriptive errors. If discrepancies occur 
in the documentation, the laboratory will irnme~diately contact the FTL as part of the CA 
process. A qualitative assessment of each sample container will be performed to note 
anomalies, such as broken or leaking bottles. This assessment will be recorded as part of the 
incoming COC procedure. 

6.6.2 Sample Storage 
The laboratory custodian will use the sample identification number and assign a unique 
laboratory number to each sample, and is responsible for seeing that all samples are 
transferred to the proper analyst or stored in the appropriate secure area. The laboratory 
will send a sample acknowledgement letter to the PM or FTL as a record of the shipment’s 
arrival and the condition of the containers. The laboratory custodian will identify any 
discrepancies and CAs will be performed. The project chemist may need to provide 
guidance concerning additional actions. A copy of the sample acknowledgement letter will 
be retained with the COC by the PM. 

6.6.3 Data Recording 
The custodian will distribute samples to the appropriate analysts. Laboratory personnel are 
responsible for the care and custody of samples from the time they are received until the 
sample is exhausted or returned to the custodian. The data from sample analyses are 
recorded on the laboratory report form. 

6.7 Documentation Procedures 
Field documentation for activities at MCB Camp Lejeune will consist of one or more site- 
specific field logbooks, field forms, sample logs/labels, and an equipment calibration log. 
Each logbook will be identified uniquely by project task and consecutively numbered. For 
extended field activities, logbooks will be maintained onsite until complete, then stored in 
the project files. 
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Photographs will be taken during key field activities. The photographs will be collected at 
the end of the field work and will be submitted to the MCB Camp Lejeune project manager 
within 2 weeks of the completion of field work. 

6.7.1 Sample Identification 
An electronic sample tracking program will be used to manage the flow of information from 
the field sampling team to the laboratory and to internal and external data users. The 
tracking program is used to produce sample labels and COC forms and to manage the entry 
of sampling-related data, such as station locations and field measurements. 

The method of sample identification used depends on the type of sample collected and the 
sample container. 

l The field analysis data are recorded in field logbooks or on data sheets, along with 
sample identity information, while in the custody of the sampling team. 

l Labels for samples sent to a laboratory for analysis will be produced electronically. If 
they cannot be produced electronically, they must be written in indelible ink. The 
following information typically is included on the sample label: 

- Site name or identifier 
- Sample identification number 
- Date and time of sample collection 
- Sample matrix or matrix identifier 
- Type of analyses to be conducted 

Each analytical sample will be assigned a unique number of the following format: 

Site # - Media/Station # or QA/QC -Round 

where 

Site # 

Media 

IR35, indicating Site 35 under the Installation Restoration 
Program 

MW = Monitoring well boring 

GW = Groundwater 

Station # 

QA/QC 

IS = In-situ sampled boring 

Unique identification number for each soil boring or 
monitoring well 

FB = Field blank 

D = Duplicate sample (following sample type/number) 

TB = Trip blank 

ER = Equipment r&ate 

MS/MSD = Matrix spike/matrix spike duplicate 
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Round Round indicators will be used for groundwater samples. Each 
round of sampling will h,ave a distinct identification number. 
For example: 

PSB = Pilot study baseline sampling 

PSF = Pilot study sampling after modified Fenton’s but before 
permanganate injection 

04A = Quarterly sampling during the 1st quarter of 2004 

04B = Quarterly sampling during the 2nd quarter of 2004 

04C = Quarterly sampling during the 3rd quarter of 2004 

04D A Quarterly sampling during the 4th quarter of 2004 

Using this format, the sample designation X35-GW5OD-PSB refers to a duplicate 
groundwater sample, collected from monitoring well 50 during pilot study baseline 
sampling at Site 35. The sample designation IR35-ERGW-04D refers to the first equipment 
blank collected from groundwater sampling equipment at Site 35 during 4th quarter 
sampling in 2004. 

This sample designation format will be followed throughout the pilot study at Site 35. 
Required deviations to this format will be documented in the field logbook. 

6.7.2 Field Logs 
Field logs will consist of all associated field logbooks and field forms. 

6.7.2.1 Site Logbook 

The site logbook chronicles field investigation activities, but does not have the same level of 
detail as the field logbook. The site logbook delineates conditions and activities that occur 
on a given day and references the appropriate field logbooks and forms for specific 
information. The site logbook also is used to record field changes, along with supporting 
rationale (Attachment 1). 

The responsible person for the field effort will complete the site logbook. Pages will not be 
removed from the document. Partially used pages will be lined out, dated, and initialed to 
prevent data entry at a later date. 

The front cover or first page of the site logbook must list the project name, the project 
number, and dates of use. The following items are to be included, as appropriate to the 
work scope, in the site logbook: 

0 Date 

l Weather conditions 

l List of CH2M HILL personnel, subcontractor personnel, and site visitors by name, title, 
organization, and purpose, who entered the project area during the day 

l Brief descriptions of activities conducted 
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0 Field changes or variances with references to the appropriate documentation of these 
changes 

l Specific comments related to peculiar problems that occurred during the day, if any, and 
their resolution 

6.7.2.2 Field Logbook 

Information required on the cover of the site logbook also must be provided on the cover of 
each field logbook. Entries in the field logbook must be continuous through the day. Field 
logbook pages, as well as the logbooks themselves, are numbered consecutively. The 
following information should be included in the field logbook: 

l Date, time of specific activities, and physical location; 

0 Weather conditions; 

l Names, titles, and organization of personnel onsite, names and titles of visitors, and 
times of visits; 

l Field observations, including specific details on sampling activities (including type of 
sampling, time of sampling, and sample numbers), a description of any field tests and 
their results, and references to any field forms used and type of document generated; 

l A detailed description of samples collected and any splits, duplicates, matrix spikes, or 
blanks that were prepared. A list of sample identification numbers, packaging numbers, 
and COC record numbers pertinent to each sample or referenced to the appropriate 
documentation should be noted; 

0 Specific problems, including equipment malfunctions and their resolutions; 

* List of times, equipment types, and decontamination procedures (if different from those 
in the project Work Plan) or a reference to the appropriate documentation; and 

0 Photograph records. 

Additional information may be recorded at the discretion of the logbook user. Information 
to be recorded may include the following: 

Identification of well 
Static water level, depth, and measurement technique 
Presence of immiscible layers and detection methods 
Collection method for immiscible layers and sample identification numbers 
Total depth of well 
Well yield 
Purge volume and pumping rate 
Well purging times and volumes 
Sample withdrawal procedure 
Date and time of collection 
Well sampling sequence 
Types of sample containers and sample identification numbers 
Preservatives used 
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* Laboratory analyses requested 
0 Field analysis data and methods 
0 Sample distribution and transporter 

6.7.3 Corrections to Documentation 
All original handwritten data recorded in field Iogbooks, sample identification tags, COC 
records, and receipts-for-sample forms will be written with black, waterproof ink. 
Corrections must be marked with a single line, #dated, and initialed. Documents such as site,. 
field, and calibration logbooks are not to be destroyed or discarded, even if illegible or 
inaccurate. None of these accountable control documents are to be destroyed or discarded, 
even if they are illegible or contain inaccuracies that require a replacement document. 

If an error is made on an accountable document assigned to one team member, the FTL may 
make corrections simply by drawing a single line through the error and entering the correct 
information. The erroneous information should not be obliterated. The person who made 
the entry should correct any subsequent error discovered on an accountable document. All 
subsequent corrections must be initialed and dalted. 

-6.7.4 Final Evidence File Documentation 
Documentation, including voided entries, must be maintained within project files. 
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7.0 Calibration Procedures and Frequency 

Field and laboratory equipment must operate satisfactorily within specified operating limits 
before it can be expected to produce reliable and usable data for a project. Documentation 
concerning the calibration laboratory equipment should include instrurnent type, calibration 
frequency, reference standards used, calibration acceptance criteria, and calibration 
documentation procedures. Calibration applies to field and laboratory instruments, 
including balances, refrigerators, and ovens. 

Instrument testing is primarily achieved by following the manufacturer’s instructions with 
regard to proper voltages, carrier gas flow rates, temperatures, mass or retention time 
windows, and certified calibration standards. Practically all instruments come with 
manufacturer’s instructions for initial setup, routine checks, CAs, and preventive 
maintenance. 

7.1 F.ield Inst.ruments 
Field instruments will be calibrated at the beginning of each day using the method 
described by the manufacturer’s instructions and then checked periodically during the day 
and at the end of the measurement period. Standards used to calibrate the field survey 
instruments will be traceable to National Institute of Standards and Testing (NET) 
standards. All instrument calibration activities are documented in the field logbooks. 

The water quality indicators will be decontaminated before each sample is measured. The 
probes will be rinsed three times with ASTM Type II water before storage each day. The 
meters will be checked for battery charge and physical damage each day. The meters and 
standard solutions will be stored in a cool, dry environment. Standard solutions will be 
discarded before they expire. 

All field instruments will be set up and operated in strict accordance with the 
manufacturer’s instructions. When the operation of these instruments needs modification 
because of specific site or sample conditions, such modification will be documented in the 
instrument logs and field logbooks. 

7.2 Laboratory Equipment 
Laboratory instruments will be calibrated in accordance with the manufacturer’s directions 
and applicable method specifications. Laboratory instrument calibration procedures will be 
summarized in the laboratory QAP, which will be reviewed and approved by the PC or 
designee before samples are submitted for analysis. 

P:\EBL\NAVY CLEAN\CLEAN 2\CTO 253\SITE 35\SITE 35 WORK PLAN\FINAL 0104\QAPP_01-04.DOC B-22 



8.0 Analytical Procedures 

8.1 Field Testing and Screening 
All field parameters will be analyzed in accordance with standard operating procedures 
(SOPS) for the individual equipment. Field parameters include temperature, dissolved 
oxygen, pH, conductivity, ORP, and turbidity. 

8.2 Laboratory Methods 
The parameters to be analyzed and the specific analytical methods to be used are listed in 
Section 4.2.3 of this QAPP. 
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9.0 Data Reduction, Validation, and Reporting 

The data quality evaluation process is used to assess the effect of the overall analytical 
process on the usability of the data. 

9.1 Level 1 - Field Survey Data 
Field instruments used to collect field survey data (or bulk measurements, such as pH or 
conductivity) are direct readings, thus making field calculations and subsequent data 
reduction unnecessary. Field data will be recorded in the site logbooks by appropriately 
trained field personnel. Field data will include the following: 

l Instrument identification 
l Calibration information (standards used and results) 
l Date and time of calibration and sample measurement 
l Sample results 
0 Supporting information if appropriate 

Data will be reviewed by the FTL, who is responsible for the collection and verification of all 
field data while in the field. Data initially will be accepted or rejected by the FTL before 
leaving the sampling site. Extreme readings (readings that appear significantly different 
from other readings at the same site) will be accepted only after the instrument has been 
checked for malfunction and the readings verified by re-testing. 

Field documentation, sample data, instrument calibrations, and QC data will be reviewed 
by the PM (or a designee) before being included in the project files. 

9.2 Level 2 - Screening .Analyses 
Level 2 data includes the samples submitted to the laboratories for physical parameter 
testing and IDW characterization. Samples submitted for Level 2 analysis will require the 
delivery of a limited data package, which includes: 

l Case narrative 

l Sample results 

l Selected QC information, such as surrogate recovery 

* Associated blank results 

l Completed COC forms and sample receipt information 

The PC will review the supporting information and will provide a summary report to the 
PM at the end of the field effort. 
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9.3 Laboratory Analyses 
The PC or designee will perform data quality evaluation. The data quality evaluation 
process is used to assess the effect of the overall, analytical process on the usability of the 
data. The two major categories of data evaluation are laboratory performance and matrix 
interferences. Evaluation of laboratory performance is a check for compliance with the 
method requirements and identifies whether the laboratory did, or did not, analyze the 
samples within the limits of the analytical method. Evaluation of the matrix interferences is 
more subtle and involves analysis of several: res8ults including surrogate spike recoveries, 
matrix spike recoveries, and duplicate sample riesults. 

Before the analytical results are released by the laboratory, both the sample and QC data 
will be reviewed carefully to verify sample identify, instrument calibration, detection limits, 
dilution factors, numerical computations, accuracy of transcriptions, and chemical 
interpretations. Additionally, the QC data will’be reduced and spike recoveries will be 
included in control charts, and the resulting data will be reviewed to ascertain whether they 
are within the laboratory-defined limits for accuracy and precision. Any non-conforming 
data will be discussed in the data package cover letter and case narrative. The laboratory 
will retain all of the analytical and QC documentation associated with each data package. 

The data package will be reviewed by the PC using the process outlined in the following 
guidance documents: 

@ Control Laboratory Program National Functional Guidelines for Inorganic Data Review 
(EPA, 1994) 

Q Contract Laboratory Program National Function Guidelines for Organic Data Review 
(EPA, 1994) 

For non-CLI? methods, the validation will be performed in a process analogous to the 
National Function Guidelines, but will use QC criteria established by the method. 

The data review and validation process is independent of the laboratory’s checks; it focuses 
on the usability of the data to support the project data interpretation and decision-making 
process. Areas of review include data package completeness, holding time compliance, 
initial and continuing calibration, spiked sample results, method blank results, and 
duplicate sample results. A data review worksheet will be completed for each data package. 
Acceptance criteria for each area of review are specified in the analytical method. 

Sample results that do not meet the acceptance limit criteria will be indicated with a 
qualifying flag, which is a one- or two-letter abbreviation that indicates a possible problem 
with the data. Flags used in the text may include the following: 

l U - Undetected. Samples were analyzed for this analyte, but it was not detected above 
the method detection limit (MDL) or instrument detection limit (IDL). 

0 UJ -Detection limit estimated. Samples were analyzed for this analyte, but the results 
were qualified as not detected. The results are estimated. 

l J - Estimated. The analyte was present, but the reported value may not be accurate or 
precise. 
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. R - Rejected. The data are unusable. (Note: Analyte/compound may or may not be 
present.) 

It is important to note that laboratory qualifying flags are included on the data summary 
forms that are submitted by the laboratory. However, during the data review and 
validation process, the laboratory qualifying flags are evaluated and replaced with the 
project-specific validation flags. 

Once each of the data packages has been reviewed, and the data review worksheets 
completed, then the entire data set will be evaluated for overall trends in data quality and 
usability. Information summarized as part of the data quality evaluation may include 
chemical compound frequencies of detection, dilution factors that might affect data 
usability, and patterns of target compound distribution. The data set will also be evaluated 
to identify potential data limitations or uncertainties in the laboratory. Additional areas of 
review are listed below. 

9.3.1 Field and Laboratory Blank Contamination 
The appearance and concentration of target compounds in field and laboratory blanks as 
well as environmental samples will be reviewed. Common field sampling and laboratory 
contaminants detected in blanks include acetone, methylene chloride, and phthalates. 
Acetone and methylene chloride are used to extract samples in the laboratory, and hence, 
are common laboratory contaminants. Phthalates (such as bis(Z-ethylhexyl)phthalate) are 
used as plasticizers and are often introduced during sample handling. 

If these compounds are encountered in a method blank at a concentration greater than the 
practical quantitation limit (PQL), CAs will be taken in an attempt to eliminate these 
compounds. These compounds may also be detected in field blanks above the PQL. In 
either case, all analytical data above the PQL associated with these compounds will be 
flagged to indicate possible cross-contamination. 

9.3.2 Surrogate Spike Recoveries 
Surrogate spike compounds are added to each sample for the organic analytical methods. 
Surrogate spike compounds are structurally similar (but not identical) to target compounds 
and should behave in a similar manner during analysis. Surrogate spike recoveries are used 
to monitor both laboratory performance and matrix interferences. Surrogate spike 
recoveries from field and laboratory blanks are used to evaluate laboratory performance 
because these blanks represent an ideal sample matrix. Surrogate spike recoveries for field 
samples are used to evaluate the potential for matrix interferences. 

When surrogate spike recoveries for field samples fall outside the method target acceptance 
windows, the samples are re-extracted if appropriate, then reanalyzed. If the surrogate 
spike recovery is still outside the acceptance window for the reanalyzed sample, then the 
sample results are qualified as affected by matrix interferences. 

9.3.3 Matrix Spike Recoveries 
For this QC measure, three aliquots of a single sample are analyzed - one normal and two 
spiked with the same concentration of matrix spike compounds. Unlike the surrogate spike 
compounds, matrix spike compounds are found on the method target compound list. Spike 
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,’ recovery is used to evaluate potential matrix interferences, as well as accuracy. The 
duplicate spike results are compared to evaluabe precision. 

Q-3.4 Laboratory Control Samples 
An aliquot of ASTM Type II water or “Ottawa sand” for organic analyses is spiked with 
target analytes or compounds at concentrations in the middle of the linear calibration range, 
and then prepared and analyzed with a batch of samples. The laboratory control sample is 
used to ensure quality control for each preparation batch. 

9.3.5 Duplicate Sample Results 
Duplicate samples will be collected and submitted for laboratory analysis. Both the native 
and duplicate samples will be analyzed for the same parameters. Target compounds that 
are detected in both the native and duplicate samples will be compared and the precision 
estimated for the sample results calculated. 

9.3.6 Laboratory Data Reporting 
Laboratory data will be reported in Level 3 QC (and validated for risk assessment. Level 3 
reporting includes all QC and calibration sununaries for a project-specific batch of samples 
as listed in Table 4-1. Matrix-specific QC is performed relative to project sample delivery 
groups (SDGs). 
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10.0 Field Measures 

Field sampling QC procedures will include collecting trip blanks, field blanks, equipment 
blanks, field duplicates, and MS/MSD samples, as discussed in Appendix A. These QC 
samples will be submitted blind to the laboratory. Field measurement QC procedures will 
include the calibration requirements discussed in Section 6 of this QAPP. 

Samples will be collected by personnel wearing Level D personal protective equipment 
(WE). 

10.1 Routine Analytical Services 
Laboratory QC procedures will include the following: 

0 Analytical methodology according to the specific methods listed in Section 42.3 of this 
QAPP; 

l 

l 

Instrument calibrations and standards as defined in the specific methods listed in 
Section 4.2.3 of this QAPP; 

Laboratory blank measurements at a minimum frequency of 5 percent or l-per-batch; 

Accuracy and precision measurements at a minimum frequency of 5 percent or l-per- 
set; 

Data reduction and reporting according to the specific methods listed in Table 4-l and 
the specifications outlined in Section 9 of this QAPP; and 

Laboratory documentation according to the specifications outlined in Section 9 of this 
QAPP. 
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11 .O Performance and System Audits 

Performance and systems will be audited to verify documentation and implementation of 
the project-specific QAPP, to identify nonconformance, and to verify correction of identified 
deficiencies. 

Assessment activities may include surveillance, inspections, peer review, managemenu 
system review, readiness review, technical systems audit, performance evaluation, and data 
quality assessment. The Quality Assurance Control Manager (QACM) will be responsible 
for initiating audits, selecting the audit team, and overseeing audit implementation. 

The QACM, or designee, in consultation with the PM, will evaluate the need for an 
independent audit. The client may also perform independent project audits. Performance 
audits are used to quantitatively assess the accuracy of analytical data through the useoof 
performance evaluation and blind check samples. The QACM or a designee will audit 
laboratory performance. 

11 .I Project Systems Audit 
A systems surveillance of operations may be required by the project-specific Work Plan and 
would be used to review the total data generation process. This will include onsite review 
of the field operational system, physical facilities for sampling, and equipment calibrations. 
Informal document control surveillance will consist of checking each document for 
completeness, including such items as signatures, dates, and project numbers. 

An audit report summarizing the results and corrections will be prepared and entered in the 
project files. 

11.2 Technical Performance Audits 
The FTL or a designated representative will conduct an informal surveillance of the field 
activities. Surveillance for completeness will include the following items: 

0 Sample labels 
l COC records 
* Field logbooks 
l Sampling operations 

The first three items above will be checked for sompleteness. Sampling operations wiRl be 
reviewed to determine if they are being performed as stated in the project-specific Work 
Plan or as directed by the FTL. A performance surveillance may be conducted by the PM 
and the FTL during the first week of sampling if it is deemed necessary by the PM, FTL, or 
client. The surveillance may focus on verifying that proper procedures are followed so that 
subsequent sample data will be valid. Before the surveillance, a checklist will be prepared 
by the PM and the FTL to serve as a guide for the performance surveillance. The 
surveillance may verify the.following: 
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l Collection of samples follows the available written procedures 

l COC procedures are followed for traceability of sample origin 

* Appropriate QC checks are being made in the field and documented in the field logbook 

0 Specified equipment is available, calibrated, and in proper working order 

l Sampling crews are adequately trained 

l Record-keeping procedures are being followed and appropriate documentation is 
maintained 

l CA procedures are followed 

An audit report surrunarizing the results and corrections will be prepared and entered in the 
project files. 

II.3 Field Audits 
Field audits are not currently anticipated during the pilot study at Site 35, but will be 
performed if necessary. 

11.4 Laboratory Audits 
The analytical laboratory will conduct both internal and external QC checks. External QC 
checks include participation in EPA’s certification and performance evaluation programs. 
The results of quarterly performance evaluation samples will be made available to the PM 
upon request. Internal QC checks (duplicates, blanks, and spiked samples) will be 
performed in accordance with the approved methods. 

Laboratory systems are audited annually and as required by specific projects. The 
laboratories are required to submit a laboratory QAP and relevant SOPS before the field 
effort begins. During data evaluation and data use, if any problems are noted, specific CAs 
will be implemented on a case-by-case basis. An additional systems audit may be requested 
if warranted. 

The laboratory will be required to perform the following: 

l Monthly project review of 10 percent of all projects done by the QA department 

0 Audits by the laboratory QA manager at a frequency greater than specified in the 
laboratory QAP 

l Special audits by the QACM or corporate management when a problem is suspected 

l Yearly audits by the corporate QACM 
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12.0 Preventative Maintenance 

12.1 Field Equipment 
The field personnel operating the field equipment and appropriate offsite laboratory 
chemists are responsible for the maintenance of their respective instruments. Preventive 
maintenance will be provided on a scheduled basis to minimize down tune and the 
potential interruption of analytical work. All instruments will be maintained in accordance 
with the manufacturer’s recommendations and :normal approved laboratory practice. 

Scheduled periodic calibration of testing equipment does not relieve field personnel of the 
responsibility of using properly functioning equipment. If a project team member suspects 
an equipment malfunction, the device will be removed from service, tagged so that it is not 
inadvertently used, and the appropriate personnel notified so that a recalibration can be 
performed or a substitute piece of equipment can be obtained. 

12.2 Laboratory Equipment 
Designated laboratory personnel will be trained in routine maintenance procedures for all 
major instrumentation. Repairs will be made by either trained staff or trained service 
engineers/technicians employed by the instrmrment manufacturer. The laboratory wilH have 
multiple instruments that will serve as backup to minimize the potential for downtime. 

Preventive maintenance will be performed according to the procedures delineated in the 
manufacturer’s instrument manuals, including lubrication, source cleaning, detector 
cleaning, and the frequency of such maintenance. Procedures should be listed in greater 
detail in the laboratory’s QAP. 

Chromatographic carrier gas purification traps, injector liners, and injector septa will be 
cleaned or replaced on a regular basis. Precision and accuracy data will be examined for 
trends and excursions beyond control limits to identify evidence of instrument malfunction. 
Maintenance will be performed when an instrument begins to degrade, as evidenced by the 
degradation of peak resolution, shift in calibration curves, decrease in sensitivity, or failure 
to meet one or more of the QC criteria. 

Instrument downtime will be minimized by kee:ping adequate supplies of all expendable 
items (i.e., an expected lifetime of less than 1 year). Selected items include gas tanks, gas- 
oline filters, syringes, septa, GC columns and packing, ferrules, printer paper and ribbons, 
pump oil, jet separators, open-split interfaces, and mass spectroscopy (MS) filaments. 

12.3 Instrument Maintenance Logbooks 
All maintenance will be documented in permanent logs that will be available for review by 
auditing personnel. Both scheduled and unschelduled maintenance required by operational 
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failures will be recorded. The designated laboratory operations coordinator will review 
maintenance records regularly to ensure that required maintenance is occurring. 

Instrument maintenance logbooks are maintained in laboratories at all times. The logbooks, 
in general, contain a schedule of maintenance, as well as a complete history of past routine 
and nonroutine maintenance. Prior to the start of analyses, the project chemist will audit the 
laboratories. 
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13.0 Data Measurement Assessment 
Procedures 

The final activity of the data quality evaluation iii an assessment of whether the data meet 
the DQOs. The goal of this assessment is to demonstrate that a sufficient number of 
representative samples were collected and that the resulting analytical data can be used to 
support the project decision making process. 

Data assessment will follow the data review and validation described in Section 9 of this 
QAPP. An assessment report will be prepared at the end of the project. The report will 
summarize the findings of the data review/validation as relevant to project usage. Data 
accuracy, precision, and completeness values will be s ummarized in the assessment report. 
The following sections describe the quantitative definition of accuracy, precision, and 
completeness. 

13.1 Precision 
Precision is a measure of the agreement or repeatability of a set of replicate results obtained 
from duplicate analyses made under identical conditions. Precision is estimated from 
analytical data and cannot be measured directly. The precision of a duplicate determination 
can be expressed as the relative percent difference (RPD) and is calculated as follows: 

Rl?D = {( 1 X1 - X2 1 )/(X1 + X2)/21 x NN = x 100 

XI = native sample 
Xz = duplicate sample 

13.2 Accuracy 
Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. Accuracy is estimated through the use of 
known reference materials or matrix spikes. It is calculated from analytical data and is not 
measured directly. Spiking of reference materials into a sample matrix is the preferred 
technique because it provides a measure of the matrix effects on analytical accuracy. 
Accuracy, defined as percent recovery (P), is calculated as follows: 

1 SSR=spiked sample result, SR=sample result (native), and SActhe spike concentration died to the spiked sample 
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13.3 Completeness 
Completeness is defined as the percentage of measurements judged to be valid compared to 
the total number of measurements made for a specific sample matrix and analysis. 
Completeness is calculated using the following formula: 

Completeness = Valid Measurements x 100 
Total Measurements 

Experience on similar projects has shown that laboratories typically achieve about 90 
percent completeness. All validated data will be used. During the data validation process, 
an assessment will be made of whether the valid data are sufficient to meet project 
objectives. If sufficient valid data are not obtained, CA will be initiated by the PM. 
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, 14.0 Corrective Action 

14.1 ,Field Activities 
The PM is responsible for initiating CAs, which include problem identification, investigation 
responsibility assignment, investigation, action to eliminate the problem, increased 
monitoring of the effectiveness of the CA, and verification that the problem has been 
eliminated. 

Documentation of the problem is important to the overall management of the study. A CA 
request form for problems associated with sample collection is completed by the person 
discovering the QA problem (Attachment 2). This form identifies the problem, establishes 
possible causes, and designates the person responsible for action. The responsible person 
will be either the PM or the FTL,. 

The CA request form includes a description of the CA planned and has space for follow-up. 
The PM verifies that the initial action has been t#aken and appears to be effective, and at an 
appropriate later date, checks to See if the problem has been resolved fully. The PM receives 
a copy of all CA request forms and enters them into the CA log. This permanent record aids 
the PM in follow-up and assists in resolving the QA problems. 

Examples of CA include, but are not limited to, correcting COC forms, analysis re-runs (if 
holding time criteria permit), re-calibration with fresh standards, replacement of sources of 
blank contamination, or additional training in sampling and analysis. Additional 
approaches may include the following: 

l Re-sampling and re-analyzing 
l Evaluating and amending sampling and ana~lytical procedures 
l Accepting the data and acknowledging the level of uncertainty or inaccuracy by 

flagging the validated data and providing an explanation for the qualification 

14.2 Laboratory Activities 
The laboratory department supervisor’s review the data generated to verify that all QC 
samples have been run as specified in the protocol. Laboratory personnel will be alerted 
that CAs may be necessary if the following should occur: 

0 QC data are outside the warning or acceptable windows for precision and accuracy 
established for laboratory samples. 

* Blanks contain contaminants at concentrations above the levels specified in the 
laboratory QAP for any target compound. 

l Undesirable trends are detected in matrix spike recoveries or RPD between matrix spike 
duplicates. 

0 There are unusual changes in detection limits. 
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l Deficiencies are detected by the laboratory QA Director during internal or external 
audits, or from the results of performance evaluation samples. 

If nonconformances including, but not limited to, analytical methodologies or QC sample 
results are identified by the bench analyst, CAs will be implemented immediately. CA 
procedures will be handled initially at the bench level by the analyst, who will review the 
preparation or extraction procedure for possible ‘errors and check the instrument calibration, 
spike and calibration mixes, instrument sensitivity, etc. The analyst will immediately notify 
his/her supervisor of the problem and the investigation being made. If the problem persists 
or cannot be identified, the matter will be referred to the laboratory supervisor and QA/QC 
Officer for further investigation. Once resolved, full documentation of the CA procedure 
will be filed with the laboratory supervisor, and the QA/QC Officer will be provided a CA 
memorandum for inclusion in the project file if data are affected. CAs may include, but are 
not limited to, the following: 

l Re-analyzing suspect samples 
l Re-sampling and analyzing new samples 
l Evaluating and amending sampling and/or analytical procedures 
l Accepting data with an acknowledged level of uncertainty 
l Recalibrating analytical instruments 
l Qualifying or rejecting the data 

Following the implementation of the required CA measures, data that are deemed 
unacceptable may not be accepted by the PM, and follow-up CAs may be explored. Details 
of laboratory CAs are provided in the laboratory QAP. CA requests will be documented 
with the form in Attachment 2. 
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15.0 Quality Assurance IReporting Procedures 

The purpose of QA reports is to document impliementation of the QAPP. These reports 
include periodic assessments of measurement data accuracy, precision, and completeness of 
the results of performance audits, the results of system audits, and the identification of 
significant QA problems and recommended solutions. 

The analytical laboratory will be responsible for submitting monthly progress reports to the 
PM. The PM is responsible for submitting these reports to the client, as required. 

The final QA report will be attached as an appendix to the project report and may include 
the following: 

0 Data quality assessment in terms of PARCC, and the method detection limits 

The degree to which DQOs were met 0 

0 

0 

Limitations of the measurement data and usability of the data 

Applicability of the data to site conditions 

Laboratory QC activities, including a summary of planned versus actual laboratory QC 
activities, explanations for deviations, and an evaluation of data quality for each analysis 
for each medium 

Field QC activities, including a summary of planned versus actual field QC activities, 
explanations for deviations, and evaluations of the data quality of field QC 
samples/activities and estimated effect on sample data 

Data presentation and evaluation, including an assessment of sampling and analysis 
techniques, data quality for each analysis and each medium, and data usability 

A final report will be submitted to the client after comments from the client and regulatory 
agencies have been incorporated. 
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Attachment 1 

Field Change Documentation 
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Field Change Documentation 

Date: 
Page - of 

Project: 
Project No.: 
Applicable Document: 

Change Description: 

Reason for change: 

Recommended disposition: 

Impact on present and completed work: 

Final disposition (MCB Camp Lejeune only) 

Request by: 
CH2M HILL Project Manager: 
Approvals: 

Date: 

MCB Camp Lejeune Project Manager: Date: 
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Attachment 2 

Corrective Action Request Form 

P:\EBL\NAVY CLEAN\CLEAN 2\CTO 253\SITE 35\SITE 35 WORK PLAN\FINA,L 0104\QAPP~01~04.D0C B-40 



Corrective Action Request Form 

Originator: 

Person responsible for replying: 

Description of problem and when identified: 

Date: 

Sequence of Corrective Action (CA): (Note, if no responsible person is identified, submit this 
form directly to the PM) 

State date, person, and action planned: 

CA initially approved by: 

Follow-up date: 

Final CA approval by: 

Information copies to: 

Responsible person: 

Field Team Leader: 

Date: - 

Date: 

~ Project Manager: 
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CH2M HILL HEALTH AND SAFETY PLAN 

This Health and Safety Plan (HSP) will be kept on the site during field activities and will be 
reviewed as necessary. The plan will be amended or revised as project activities or conditions 
change or when supplemental information becolmes available. The plan adopts, by reference, the 
Standards of Practice (SOPS) in the CH2M HILL Corporate Health and Safety Program, Pr~gam and 
Training Manual, as appropriate. In addition, this plan adopts procedures in the project Work 
Plan. The Site Safety Coordinator (SSC) is to be familiar with these SOPS and the contents of this 
plan. CH2M HILL’s personnel and subcontractors must sign Attachment 1. 

Project Information and Description 

PROJECT NO: 174057 

CLIENT: LANTDIV 

PRO JECDSITE NAME: Operable Unit 10, Site 35 

SITE ADDRESS: MCB Camp Lejeune, North Carolina 

CH2M HILL PROJECT MANAGER: Christopher Bozzini/CLT 

CH2M HILL OFFICE: Charlotte, North Carolina 

DATE HEALTH AND SAFETY PLAN PREPARED: August 8,2003 

DATE(S) OF SITE WORK: December 2003 - February 2004 

SITE ACCESS: Access to the site is currently restricted. Site 35 is situated within Camp Geiger 
just north of the intersection of Fourth and “G” Streets. 

SITE SIZE: -5 acres 

SITE TOPOGRAPHY: Construction of the Highway 17 Bypass (cut and fill operations) have 
changed the local topography and drainage. Construction activities have eliminated much of the 
vegetation, and additional drainage ditches have been dug to transport surface runoff to Brinson 
Creek. 

PREVAILING WEATHER: High 7Os-SOS, Lows 4Os-5Os, humid (SE coastal plain) 

SITE DESCRIPTION AND HISTORY: 

MCB Camp Lejeune is located in Onslow County, North Carolina and covers approximately 236 
square miles and includes 14 miles of coastline. The Base is bounded to the southeast by the 
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Atlantic Ocean and to the northeast by State Route 24. The town of Jacksonville, North Carolina 
is located north of the Base. 

Camp Geiger is located at the northwest corner of Marine Corps Base (MCB), Camp Lejeune 
(Work Plan, Figure 2-l). The main entrance to Camp Geiger is off U.S. Route 17, approximately 
3.5 miles southeast of the City of Jacksonville, North Carolina. Site 35 is situated within Camp 
Geiger just north of the intersection of Fourth and “G” Streets. Site 35 is the former Camp Geiger 
Area Fuel Farm (Fuel Farm), and was previously occupied by five 15,000-gallon above ground 
storage tanks (ASTs), a pump house, a fuel unloading pad, and several underground petroleum 
distribution lines. The former ASTs previously held No. 6 fuel oil, unleaded gasoline, diesel fuel, 
and kerosene. The Fuel Farm was decommissioned and removed in 1995 to accommodate a six- 
lane divided highway (Highway 17 Bypass) proposed by the North Carolina Department of 
Transportation (NCDOT). At the time of this report the Highway 17 Bypass was under 
construction. 

Results of previous investigations have expanded Site 35 beyond the confines of the former Fuel 
Farm. Site 35 is now bounded on the west by D Street, on the north by Second Street, on the east 
by Brinson Creek and on the south by Fifth Street and Building TC572. Roadways, buildings, 
former building foundations and several large parking areas are located within Site 35. The 
foundations of previously existing structures are scattered throughout the study area marking 
the former existence of a warehouse (TC460), a mess hall, a heating plant, a gas station, and an 
ice house. A pair of abandoned north/south railroad tracks is located near former warehouses 
TC462 and TC560. These tracks appear to have been used to supply three warehouses (two 
existing and one former), the ice house and the Fuel Farm. 

Construction of the Highway 17 Bypass complicates the remedial process by imposing access 
constraints to the area. Construction cut and fill operations have also changed the local 
topography and drainage. The portion of the Bypass that runs through the site is situated 
approximately 17 feet above mean sea level (MSL). Construction activities have eliminated 
much of the vegetation, and additional drainage ditches have been dug to transport surface 
runoff to Brinson Creek. Figure 2-2 (Work Plan) depicts a site plan for Site 35. 

DESCRIPTION OF SPECIFIC TASKS TO BE PERFORMED: 

The tasks to be performed for this field Investigation are: 

l Base engineering drawings will be used to identify underground utility easements. A 
subsurface utility surveyor will be subcontracted to mark the locations around the Site 35 
area where the drilling and boring activities will be taking place. 

l Five new monitoring wells (35-MW75B, 35MW76B, 35-MW77B, 35MW78B, and 35- 
MWW79b) will be installed within the proposed pilot study treatment zone upgradient of the 
injection wells to monitor effects and distribution of the injected chemical oxidants. The new 
monitoring wells will be screened from approximately -22.5 to -27.5 feet MSL. Prior to 
oxidant injection, groundwater samples will be collected from the monitoring wells in the 
target treatment area to establish the baseline groundwater quality and to delineate the TCE 
plume further. 

l Eighteen injection wells will be installed within the proposed pilot study area to deliver 
chemical oxidants to the treatment zone, as shown in Work Plan Figure 3-l. The injection 
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wells, designated IW-01 through IW-18, will. be designed and installed based on 
specifications provided by the chemical oxidation subcontractor. Injection wells will be 
screened from approximately -20 to -30 feet MSL. 

l The pilot study will begin with the injection of Modified Fenton’s reagent only into eighteen 
injection wells surrounding MW-72B, as sholwn in Work Plan Figure 3-1. Groundwater 
monitoring will be conducted approximately two weeks following the Modified Fenton’s 
injection. 

l The second phase of injections will consist of potassium permanganate being injected into all 
18 injection wells as shown in Figure 3-l. This will occur approximately four weeks after the 
Modified Fenton’s injection. Post-injection groundwater monitoring will be conducted 
approximately four weeks following the potassium permanganate injection. This 
groundwater monitoring event will serve as the first of four quarterly groundwater 
monitoring events. The pilot study will conclude with the fourth and final groundwater 
monitoring event. 

l Performance monitoring will consist of samlpling five new and seven existing monitoring 
wells. 

l Survey activities will include all newly insta.lled groundwater monitoring well locations and 
5% of existing well locations. The well locations will be located both horizontally and 
vertically to document their position at Site 35. 
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Site Map 

This page is reserved for a Site Map. 

Note locations of Support, Decontamination, and Exclusion Zones; site telephone; first aid 
station; evacuation routes; and assembly areas. 
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Cl ‘m Tasks to be Performed Under this Plan 
- 

Cl.1 Description of Tasks 
(Reference Field Project Start-up Form) 

Refer to project documents (i.e., Work Plan) for dletailed task information. A health and safety 

risk analysis (Section 1.2) has been performed for each task and is incorporated in this plan 
through task-specific hazard controls and requirements for monitoring and protection. Tasks 
other than those listed below require an approved amendment or revision to this plan before 
tasks begin. Refer to Section 8.2 for procedures related to “clean” tasks that do not involve 
hazardous waste operations and emergency response (Hazwoper). 

C.1 .I .I Hazwoper-Regulated Tasks 
l Drilling 

0 soil sampling 

a Monitoring well installation 

0 Injection well installation 

a Groundwater sampling 

l 

C.1 .I .2 Non-Hazwoper-Regulated Tbsks 
Under specific circumstances, the training and medical monitoring requirements of federal or 
state Hazwoper regulations-are not applicable. It must be demonstrated that the tasks can be 
performed without the possibility of exposure in order to use non-Hazwoper-trained 
personnel. Prior approval from the Health and Safety Manager (HSM) is required before 
these tasks are conducted on regulated hazardous waste sites. 

Surveying 

Investigation-derived waste (drum) 
sampling and disposal 

Observation of material loading for 
offsite disposal 

Injection of Modified Fenton’s and 
Permanganate 

TASKS CONTROLS 
. Brief on hazards, limits of access, and 

l Mechanical installations (treatment emergency procedures 

system, equipment, pumps, etc.) . Post contaminant areas as appropriate 
(refer to Section 8.2 for details) 

a Sample and monitor as appropriate 
(refer to Section 5.0) 
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Buried utilities, I \I I \I I I 
drums, tanks 
Slip, trip, fall 

Back injury 

A A 

X X X X 
X X X X 

Confined space 

Observation of 

X 
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C.2 Hazard Controls 
This section provides safe work practices and control measures used to reduce or eliminate 
potential hazards. These practices and controls are to be implemented by the party in control of 
either the site or the particular hazard. CH2M HILIL employees and subcontractors must 
remain aware of the hazards affecting them regardless of who is responsible for controlling the 
haza.rds. CH2M HILL employees and subcontractors who do not understand any of these 
provisions should contact the SSC for clarification. 

In addition to the controls specified in this section, Project-Activity Self-Assessment Checklists 
are contained in Attachment 6. These checklists are to be used to assess the adequacy of 
CH2M HILL and subcontractor site-specific safety requirements. The objective of the self- 
assessment process is to identify gaps in project safety performance, and prompt for corrective 
actions in addressing these gaps. Self-assessment checklists should be completed early in the 
Ijroject, when tasks or conditions change, or when otherwise specified by the HSM. The self- 
assessment checklists, including documented corrective actions, should be made part of the 
permanent project records, and be promptly submitted to the HSM. 

Project-specific frequency for completing self-assessments: Weekly or at the beginning of each 
new phase of work. 

C.2.1 Project-Specific Hazards 

C.2.1 .I Trichloroethylene (TCE) 
l Do not enter regulated areas unless training, medical monitoring, and WE requirements 

established by the competent person have been met. 

l Do not eat, drink, smoke, chew tobacco or gurn,, or apply cosmetics in regulated areas. 

l TCE is considered a “Potential occupational carcinogen”. 

l An exposure limit of 50 ppm and an IDLH of 1~000 ppm exist for this material. 

l Symptoms and effects of exposure include headache, vertigo, visual disturbance, eye and 
skin irritation, fatigue, giddiness, tremors, sleepiness, nausea, vomiting, dermatitis, cardiac 
arrhythmia, paresthesia, liver injury. 

l Respiratory protection and other exposure controls selection shall be based on the most 
recent exposure monitoring results obtained by the competent person. 

C.2.1.2 cis-1,2-Dichloroethene 
l cis-1,2-dichloroethene is flammable. 

0 c&1,2-dichloroethene is harmful by inhalation, in contact with skin and if swallowed. 

l cis-1,2-dichloroethene is irritating to eyes, respiratory system and skin. 

l Target organs include CNS and liver. 

i- 
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l Keep away from ignition source, and wear appropriate protective clothing. 

C.2.1.3 tram-1,2-dichloroethene 
l trans-1,2-dichloroethene is flammable, keep away from ignition source. 

l tram+1,2-dichloroethene is harmful by inhalation, in contact with skin and if swallowed. 

l trans-1,2-dichloroethene is irritating to eyes, respiratory system, and skin. 

l Target organs include CNS, liver and kidneys. 

l Wear appropriate protective clothing. 

6.2.1.4 Vinyl Chloride 

l Do not enter regulated work areas unless training, medical monitoring, and PPE 
requirements established by the competent person have been met. The term “competent 
person” means a person who is capable of recognizing and evaluating employee exposure 
to hazardous substances or to other unsafe conditions and is capable of specifying the 
necessary protection and precautions to be taken to ensure the safety of employees as 
required by the particular regulation under the condition to which it applies. 

l Do not eat, drink, smoke, chew tobacco or gun-t, or apply cosmetics in regulated areas. 

l Vinyl Chloride is considered a “Confirmed Human Carcinogen”. 

l A Short Term Exposure Limit (STEL: 15 minutes) exists for this material. 

l Vinyl Chloride has a mild, sweet, chloroform-like odor. 

l Respiratory protection and other exposure controls selection shall be based on the most 
recent exposure monitoring results obtained from the competent person. 

C.2.1.5 Drilling 

(Reference CH2M HILL SOP HS-35, IX&g) 

l Only authorized personnel are permitted to operate drill rigs. 

l Stay clear of areas surrounding drill rigs during every startup. 

l Stay clear of the rotating augers and other rotating components of drill rigs. 

l Stay as clear as possible of all hoisting operations. Loads shall not be hoisted overhead of 
personnel. / 

l Do not wear loose-fitting clothing or other items such as rings or watches that could get 
caught in moving parts. Long hair should have it restrained. 

l If equipment becomes electrically energized, personnel shall be instructed not to touch any 
part of the equipment or attempt to touch any person who may be in contact with the 
electrical current. The utility company or appropriate party shall be contacted to have line 
de-energized prior to approaching the equipment. 
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l Smoking around drilling operations is prohibited. 

‘~. 

c.2.1.7 IDW Drum Disposal 
Personnel are permitted to handle and/or sample drums containing investigation-derived 
waste (IDW) only; handling or sampling other drums requires a plan revision or amendment 
approved by the CH2M HILL HSM. The following control measures will be taken when 
sampling drums containing IDW 

l 

l 

l 

Minirnize transportation of drums. 

Sample only labeled drums or drums known to contain IDW. 

Use caution when sampling bulging or swollen drums. Relieve pressure slowly. 

If drums contain, or potentially contain, flammable materials, use non-sparking tools to 
open. 

Picks, chisels, and firearms may not be used to open drums. 

Reseal bung holes or plugs whenever possible. 

Avoid mixing incompatible drum contents. 

Sample drums without leaning over the drum opening. 

Transfer the content of drums using a method that minimizes contact with material. 

PPE and air monitoring requirements specified in Sections 4 and 5 must address IDW drum 
sampling. 

Spill-containment procedures specified in Section 7 must be appropriate for the material to 
be handled. 

C.2.1.8 Modified Fenton’s and Permanganate Injections 
l Do not enter regulated work areas unless training, medical monitoring, and PPE 

requirements established by the competent person have been met. The term “competent 
person” means a person who is capable of recognizing and evaluating employee exposure 
to hazardous substances or to other unsafe conditions and is capable of specifying the 
necessary protection and precautions to be taken to ensure the safety of employees as 
required by the particular regulation under the condition to which it applies. 

l Skin contact with oxidizing chemicals should be avoided, and special care should be taken 
to avoid breathing the chemicals in the form of a dust or mist. 

l Inexperienced personnel should not work directly with the chemicals since this presents the 
greatest potential for injury. The primary toxicity risk associated with oxidizing chemicals is 
through direct inhalation of the chemicals. Inhalation of hydrogen peroxide mist or 
potassium permanganate dust can irritate the respiratory tract. Inhalation of large quantities 
of permanganate dust can result in pulmonary edema, which could develop several hours to 
several days after the exposure. Severe inhalation exposure could potentially result in death 
from oxidation of the lung tissue. 
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0 Workers should handle the chemicals in a manner that minimizes the creation of mist or 
dust. Proper respiratory protection should always be worn when working directly with the 
chemical. 

0 As oxidizing chemicals, potassium permanganate and hydrogen peroxide are either 
potentially flammable or explosive when mixed with combustible chemicals. Oxidizing 
chemicals not only react violently with combustible materials, but they also release oxygen 
gas during decomposition, which could help fuel a fire or explosion. In addition, hydrogen 
peroxide can rapidly self-decompose when in contact with metals or combustible 
compounds at elevated temperatures. 

l Potassium permanganate and hydrogen peroxide will cause burns to the skin eyes, and 
mucous membranes upon contact. 

c.2.2 General Hazards 

General Practices and Housekeeping 

0 

l 

l 

0 

(Reference CH2M HILL SOP HS-20, GeneruZ Practices) 

Site work should be performed during daylight hours whenever possible. Work conducted 
during hours of darkness require enough illumination intensity to read a newspaper 
without difficulty. 

Good housekeeping must be maintained at all times in all project work areas. 

Common paths of travel should be established and kept free from the accumulation of 
materials. 

Keep access to aisles, exits, ladders, stairways, scaffolding, and emergency equipment free 
from obstructions. 

Provide slip-resistant surfaces, ropes, and/or other devices to be used. 

Specific areas should be designated for the proper storage of materials. 

Tools, equipment, materials, and supplies shall be stored in an orderly manner. 

As work progresses, scrap and unessential materials must be neatly stored or removed from 
the work area. 

Containers should be provided for collecting trash and other debris and shall be removed at 
regular intervals. 

All spills shall be quickly cleaned up. Oil and grease shall be cleaned from walking and 
working surfaces. 

c.2.2.2 Hazard Communication 
(Reference CH2M HILL SOP HS-05, Hazard Communication) 

The SSC is to perform the following: 

* Complete an inventory of chemicals brought on site by CH2M HILL using Attachment 2. 
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l 

0 

l I3efore or as the chemicals arrive on site, obtain an MSDS for each hazardous chemical. 

l Label chemical containers with the identity of the chemical and with hazard warnings, and 
store properly. 

l 

e 

Confirm that an inventory of chemicals brought on site by CH2M HILL subcontractors is 
available. 

IRequest or confirm locations of Material Safety Data Sheets (MSDSs) from the client, 
contractors, and subcontractors for chemicals to which CH2M HILL employees potentially 
are exposed. 

Give employees required chemical-specific HAZCOM training using Attachment 3. 

Store all materials properly, giving consideration to compatibility, quantity limits, 
secondary containment, fire prevention, and environmental conditions. 

C.2,2.3 Shipping and Transportation of Chemical Products 
(Reference CH2M HILL’s Procedures for Shipping and Transporting Dangerous Goods) 

Chemicals brought to the site might be defined as hazardous materials by the U.S. Department 
of Transportation (DOT). All staff who ship the materials or transport them by road musU 

receive CH2M HILL training in shipping dangerous goods. All hazardous materials that are ’ 
shipped (e.g., via Federal Express) or are transported by road must be properly identified, 
labeled, -packed, and documented by trained staff. Contact the HSM or the Equipment 
Coordinator for additional information. 

C.2.2.4 Lifting 
(Reference CH2M HILL SOP HS-29, Lifiifting) 

l Proper lifting techniques must be used when lifting any object. 

- Plan storage and staging to minimize lifting or carrying distances. 
- Split heavy loads into smaller loads. 
- Use mechanical lifting aids whenever possible. 
- Have someone assist with the lift -- especially for heavy or awkward loads 
- Make sure the path of travel is clear prior to the lift. 

C.2.2.5 Fire Prevention 
(Reference CH2M HILL SOP H!3-22, Fire Prevention) 

l Fire extinguishers shall be provided so that the travel distance from any work area to the 
nearest extinguisher is less than 100 feet. When 5 gallons or more of a flammable or 
combustible liquid is being used, an extinguisher must be within 50 feet. Extinguishers 
must: 

- be maintained in a fully charged and operable condition, 
- be visually inspected each month, and 
-- undergo a maintenance check each year. 
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l The area in front of extinguishers must be kept clear. 

l Post “Exit” signs over exiting doors, and post “Fire Extinguisher” signs over extinguisher 
locations. 

l Combustible materials stored outside should be at least 10 feet from any building. 

l Solvent waste and oily rags must be kept in a fire resistant, covered container until removed 
from the site. 

l Flammable/combustible liquids must be kept in approved containers, and must be stored in 
an approved storage cabinet. 

C.2.2.6 

l 

l 

l 

e 

e 

l 

Electrical 
(Reference CH2M HILL SOP HS23, Electrical) 

Only qualified personnel are permitted to work on unprotected energized electrical systems. 

Only authorized personnel are permitted to enter high-voltage areas. 

Do not tamper with electrical wiring and equipment unless qualified to do so. AlI electrical 
wiring and equipment must be considered energized until lockout/tagout procedures are 
implemented. 

Inspect electrical equipment, power tools, and extension cords for damage prior to use. Do 
not use defective electrical equipment, remove from service. 

AlI temporary wiring, including extension cords and electrical power tools, must have 
ground fault circuit interrupters (GFCIs) installed. 

Extension cords must be: 

- equipped with third-wire grounding. 
- covered, elevated, or protected from damage when passing through work areas. 
i protected from pinching if routed through doorways. 
- not fastened with staples, hung from nails, or suspended with wire. 

Electrical power tools and equipment must be effectively grounded or double-insulated UL 
approved. 

Operate and maintain electric power tools and equipment according to manufacturers’ 
instructions. 

Maintain safe clearance distances between overhead power lines and any electrical 
conducting material unless the power lines have been de-energized and grounded, or where 
insulating barriers have been installed to prevent physical contact. Maintain at least 10 feet 
from overhead power lines for voltages of 50 kV or less,‘and 10 feet plus M inch for every 1 
kV over 50 kV. 

Temporary lights shall not be suspended by their electric cord unless designed for 
suspension. Lights shall be protected from accidental contact or breakage. 

Protect all electrical equipment, tools, switches, and outlets from environmental elements. 
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, C.2.2.7 Stairways anel Ladders 
(Reference CH2M HILL SOP HS-25, Stairways and Laders) 

l Stairway or ladder is generally required when a break in elevation of 19 inches or greater 
eXiStS. 

l Personnel should avoid using both hands to carry objects while on stairways; if 
unavoidable, use extra precautions. 

l Personnel must not use pan and skeleton metal stairs until permanent or temporary treads 
and landings are provided the full width and depth of each step and landing. 

l Ladders must be inspected by a competent person for visible defects prior to each day’s use. 
Defective ladders must be tagged and removed from service. 

l Ladders must be used only for the purpose for which they were designed and shall not be 
loaded beyond their rated capacity. 

Only one person at a time shall climb on or work from an individual ladder. 

User must face the ladder when climbing; keep belt buckle between side rails 

Ladders shall not be moved, shifted, or extendeNd while in use. 

User must use both hands to climb; use rope to raise and lower equipment and materials 

Straight and extension ladders must be tied off to prevent displacement 

Ladders that may be displaced by work activities or traffic must be secured or barricaded 

Portable ladders must extend at least 3 feet above landing surface 

Straight and extension ladders must be positioned at such an angle that the ladder base to 
the wall is one-fourth of the working length of the ladder 

l 

l 

Stepladders are to be used in the fully opened and locked position 

Users are not to stand on the top two steps of a stepladder; nor are users to sit on top or 
straddle a stepladder 

l Fixed ladders 2 24 feet in height must be provided with fall protection devices. 

l Fall protection should be considered when working from extension, straight, or fixed 
ladders greater than six feet from lower levels and both hands are needed to perform the 
work, or when reaching or working outside of the plane of ladder side rails. 

C.2.2.8 Heat Stress 
(Reference CH2M HILL SOP HS-09, Heat and Cold Stress) 

l Drink 16 ounces of water before beginning work. Disposable cups and water maintained at 
50oF to 600F should be available. Under severe conditions, drink 1 to 2 cups every 20 
minutes, for a total of 1 to 2 gallons per day. Do not use alcohol in place of water or other 
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nonalcoholic fluids. Decrease your intake of coffee and caffeinated soft drinks during 
working hours. 

l Acclimate yourself by slowly increasing workloads (e.g., do not begin with extremely 
demanding activities). 

l Use cooling devices, such as cooling vests, to aid natural body ventilation. These devices 
add weight, so their use should be balanced against efficiency. 

l Use mobile showers or hose-down facilities to reduce body temperature and cool protective 
clothing. 

l Conduct field activities in the early morning or evening and rotate shifts of workers, if 
possible. 

l Avoid direct sun whenever possible, which can decrease physical efficiency and increase the 
probability of heat stress. Take regular breaks in a cool, shaded area. Use a wide-brim hat 
or an umbrella when working under direct sun for extended periods. 

l Provide adequate shelter/shade to protect personnel against radiant heat (sun, flames, hot 
metal). 

l Maintain good hygiene standards by frequently changing clothing and showering. 

l Observe one another for signs of heat stress. Persons who experience signs of heat syncope, 
heat rash, or heat cramps should consult the SSC/DSC to avoid progression of heat-related 
illness. 
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SY 

Trl 

SYMPTOMS AND TREATMENT- OF HEAT STRESS 

prickling sensations 
during heat exposure. 

giddiness; skin clammy and 
moist; complexion pale, 
muddy, or flushed, may faint 
on standing; rapid thready 

clown. Increase 
fluids by mouth. Seek 
medical attention. 

Monitoring Heat Stress 

These procedures should be considered when the ambient air temperature exceeds 700F, the 
relative humidity is high (>50 percent), or when workers exhibit symptoms of heat stress. 
The heart rate (HR) should be measured by the radial pulse for 30 seconds, as early as possible 
in the resting period. The HR at the beginning of the rest period should not exceed 100 
beats/minute, or 20 beats/minute above resting pulse. If the HR is higher, the next work 
period should be shortened by 33 percent, while the length of the rest period stays the same. If 
the pulse rate still exceeds 100 beats/minute at the beginning of the next rest period, the work 
cycle should be further shortened by 33 percent. The procedure is continued until the rate is 
maintained below 100 beats/minute, or 20 beats/mlinute above resting pulse. 

C.2.2.9 Cold Stress 

l 

(Reference CH2M HILL SOP HS-09, Heat and Cold Stwss) 

Be aware of the symptoms of cold-related disorders, and wear proper, layered clothing for 
the anticipated fieldwork. Appropriate rain gear is a must in cool weather. 

Consider monitoring the work conditions and a.djusting the work schedule using guidelines 
developed by the U.S. Army (wind-chill index) and the National Safety Council (NSC). 

Wind-Chill Index is used to estimate the combined effect of wind and low air temperatures 
on exposed skin. The wind-chill index does not take into account the body part that is 
exposed, the level of activity, or the amount or type of clothing worn. For those reasons, it 
should only be used as a guideline to warn workers when they are in a situation that can 
cause cold-related illnesses. 

NSC Guidelines for Work and Warm-Up Schedules can be used with the wind-chill index to 
estimate work and warm-up schedules for fieldwork. The guidelines are not absolute; 
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workers should be monitored for symptoms of cold-related illnesses. If symptoms are not 
observed, the work duration can be increased. 

l Persons who experience initial signs of immersion foot, frostbite, hypothermia should 
consult the SSC/DSC to avoid progression of cold-related illness. 

l Observe one another for initial signs of cold-related disorders. 

l Obtain and review weather forecast -be aware of predicted weather systems along with 
sudden drops in temperature, increase in winds, and precipitation. 

SYMPTOMS AND TREATMENT OF COLD STRESS 

Remove victim to a warm place. Rewarm 
area quickly in warm-but not hot-water. 
Have victim drink warm fluids, but not coffee 
or alcohol. Do not break blisters. Elevate the 

Remove victim to a warm place. 
Have victim drii warm fluids, 
but not coffee or alcohol. Get 
medical attention. 

injured area, and get medical attention. I 

C.2.2.10 Compressed Gas Cylinders 
l Valve caps must be in place when cylinders are transported, moved, or stored. 

l Cylinder valves must be closed when cylinders are not being used and when cylinders are 
being moved. 

l Cylinders must be secured in an upright position at all times. 

l Cylinders must be shielded from welding and cutting operations and positioned to avoid 
being struck or knocked over; contacting electrical circuits; or exposed to extreme heat 
sources. 

l Cylinders must be secured on a cradle, basket, or pallet when hoisted; they may not be 
hoisted by choker slings. 

c.2.2.11 Procedures for Locating Buried Utilities 
Local Utility Mark-Out Service 

Name: NC Call One 
Phone: l-800-632-4949 
l Where available, obtain utility diagrams for the facility. 

l Review locations of sanitary and storm sewers, electrical conduits, water supply lines, 
natural gas lines, and fuel tanks and lines. 

l Review proposed locations of intrusive work with facility personnel knowledgeable of 
locations of utilities. Check locations against information from utility mark-out service. 
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l Where necessary (e.g., uncertainty about utility locations), excavation or drilling of the 
upper depth interval should be performed manually 

l Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change n 
advancement of auger or split spoon). 

l When the client or other onsite party is responsible for determining the presence and 
locations of buried utilities, the SSC should confirm that arrangement. 

c.2.2.12 Confined Space Entry 
(Reference CH2M HILL SOP HS-17, Confined Space Entry) 

No confined space entry will be permitted. Confined space entry requires additional health and 
safety procedures, training, and a permit. If conditions change such that confined-space entry is 
necessary, contact the HSM to develop the required. entry permit. When planned activities will 
not include confined-space entry, pen&required confined spaces accessible to CH2M HILL 
personnel are to be identified before’the task begins. The SSC is to confirm that permit spaces 
are properly posted or that employees are informed of their locations and hazards. 

c.2.3 

c.2.3.1 

Biological Hazards and Controls 

Snakes 
Snakes typically are found in underbrush and tall grassy areas. 
calm and look around; there may be other snakes. 

If you encounter a snake, stay 
Turn around and walk away on the same 

path you used to approach the area. If a person is bitten by a snake, wash and immobilize the 
injured area, keeping it lower than the heart if possible. Seek medical attention immediately. 
DO NOT apply ice, cut the wound, or apply a tourniquet. 
note color, size, patterns, and markings. 

Try to identify the type of snake: 

c.2.3.2 Poison Ivy and Poison Sumac 
Poison ivy, poison oak, and poison sumac typically are found in brush or wooded areas. 
are more commonly found in moist areas or along the edges of wooded areas. 

They 
Become familiar 

with the identity of these plants. Wear protective clothing that covers exposed skin and clothes. 
Avoid contact with plants and the outside of protective clothing. If skin contacts a plant, wash 
the area with soap and water immediately. If the reaction is severe or worsens, seek medical 
attention. 

C.2.3.3 
Ticks typically are in wooded areas, bushes, tall grass, and brush. Ticks are black, black and 
red, or brown and can be up to one-quarter inch in size. Wear tightly woven light-colored 
clothing with long sleeves and pant legs tucked into boots; spray only outside of clothing with 
permethrin or permanone and spray skin with only DEET; and check yourself frequently for 
ticks. 

If bitten by a tick, grasp it at the point of attachment and carefully remove it. After removing 
the tick, wash your hands and disinfect and press the bite areas. Save the removed tick. Report 
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the bite to human resources. Look for symptoms of Lyme disease or Rocky Mountain spotted 
fever (RMSF). Lyme: a rash might appear that looks like a bullseye with a small welt in the 
center. RMSF: a rash of red spots under the skin 3 to 10 days after the tick bite. In both cases, 
chills, fever, headache, fatigue, stiff neck, and bone pain may develop. If symptoms appear, 
seek medical attention. 

C.2.3.4 Bees and Other Stinging Insects 
Bees and other stinging insects may be encountered almost anywhere and may present a serious 
hazard, particularly to people who are allergic. Watch for and avoid nests. Keep exposed skin 
to a minimum. Carry a kit if you have had allergic reactions in the past, and inform the SSC 
and/or buddy. If a stinger is present, remove it carefully with tweezers. Wash and disinfect 
the wound, cover it, and apply ice. Watch for allergic reaction; seek medical attention if a 
reaction develops. 

C.2.3.5 Bloodborne Pathogens 
(Reference CHZM HILL SOP HS-36, Bloodborne Pathogens) 

Exposure to bloodborne pathogens may occur when rendering first aid or CPR, or when coming 
into contact with landfill waste or waste streams containing potentially infectious material. 
Exposure controls and personal protective equipment (PPE) are required as specified in CH2M 
HILL SOP HS-36, Bloodborne Pathogens. Hepatitis B vaccination must be offered before the 
person participates in a task where exposure is a possibility. 

C.2.3.6 Other Anticipated Biological Hazards 
None are anticipated 

C.2.4 Radiological Hazdrds and Controls 
Refer to CH2M HILL’s Corporate Health and Safety Program, Program and Training Manual, and 
Corporate Health and Safety Program, Radiation Protection Program Manual, for standards of 
practice in contaminated areas. 

Hazards 
None Known 

Controls 
None Required 
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2.5 Contaminants of Concern 

Trichloroethylene (TCE) 

Cis-1,2Dichloroethene 

Trans-1,2-Dichloroethene 

Gw: 1.16 

SB: 
Ss: 

Gw: 0.12 
SB: 

1 Specify sample-designation and media: SB 
:Soil Boring), A (Air), D (Drums), GW 
IGroundwater), L (Lagoon), TK (Tank), S 
Surface Soil), SL (Sludge), SW (Surface Water). 

’ Appropriate value of PEL, EEL, or TLV listed. 

! IDLH = immediately dangerous to life and 
lea&h (units are the same as specified 
‘Exposure Limit” units for that contaminant); 
qL = No limit found in reference materials; CA 
= Potential occupational carcinogen. 

i PIP = photoionization potential; NA = Not 
applicable; UK = Unknown. 

ion) 
Exposure 

Limitb 

50 PPm 

NA 

NA 

1 PPm 

IDLHC 

1,000 
Ca 

NA 

NA 

NL 

Ca 
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Symptoms and Effects of Exposure 

Headache, vertigo, visual disturbance, eye and skin irritation, 
fatigue, giddiness, tremors, sleepiness, nausea, vomiting, 
dermatitis, cardiac arrhythmia, paresthesia, liver injury 

Irritating to eyes, respiratory system and skin. Target organs 
include CNS and liver. 

Irritating to eyes, respiratory system and skin. Target organs 
include CAN, liver, and kidneys. 

Weakness, abdominal pain, gastrointestinal bleeding, enlarged 
liver, pallor or cyanosis of extremities 

PIPd 
(eV) 

9.65 

9.65 

9.32 

9.32 



2.6 Potential Routes of 
Exposure 
Dermal: Contact with contaminated media. This Inhalation: Vapors and contaminated particulates. Other: Inadvertent ingestion of contaminated 
route of exposure is minimized through proper use of This route of exposure is minimized through media. This route should not present a concern if 
PPE, as specified in Section 4. proper respiratory protection and monitoring, as good hygiene practices are followed (e.g., wash 

specified in Sections 4 and 5, respectively. hands and face before drinking or smoking). 
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c3 . Project Organization and Personnel 

c.3.1 CH2M HILL Employee Medical Surveillance and Training 
(Reference CHZM HILL SOPS HS-01, Medical Sumeihce, and I-E-02, Health and Safety Training) 

The employees listed below are enrolled in the CH2M HILL Comprehensive Health and Safety 
Program and meet state and federal hazardous waste operations requirements for 40-hour initial 
training, 3-day on-the-job experience, and S-hour annual refresher training. Employees designated 
“SSC” have completed a 12-hour site safety coordinator course, and have documented requisite 
field experience. An SSC with a level designation (D, C, B) equal to or greater than the level of 
protection being used must be present during all tasks performed in exclusion or decontamination 
zones. Employees designated “FA-CPR” are currently certified by the American Red Cross, or 
equivalent, in first aid and CPR. At least one FA-CPIR designated employee must be present 
during all tasks performed in exclusion or decontam-mation zones. The employees listed below are 
currently active in a medical surveillance program that meets state and federal regulatory 
requirements for hazardous waste operations. Certain tasks (e.g., confined-space entry) and 
contaminants (e.g., lead) may require additional training and medical monitoring. 

Pregnant employees are to be informed of and are to follow the procedures in CH2M HILL’s SOP 
HS-04, Reproduction Protection, including obtaining a physician’s statement of the employee’s 
ability to perform hazardous activities before being assigned fieldwork. 

Employee Name Office Responsibility SSC/FA-CPR 

C.3.2 Field Team Chain of Command and Communication 
Procedures 

C.3.2.1 Client 
Client Contact 
Kirk Stevens, PE 
LANTDIV 
Code: EV23 
1510 Gilbert St., Building N26 
Norfolk, Virginia 23511-2699 
757-322-8422 
757-322-4805 fax 
stevenska@efdlant.navfac.navy.mil 

Base Co;- 
Rick Raines 
Camp Lejeune - EMD 
Building 58 
Marine Corps Base 
Camp Lejeune, NC 28542-0004 
(910) 451-9461 
(910) 4511-5997 
rainesrh@leieune.usmc.mil 
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C.3.2.2 CH2M HILL 
Project Manager: Chris Bozzini/CLT 
Activity Manager: Chris Bozzini/CLT 
Health and Safety Manager: Mike Goldman/ATL 
Field Team Leader: Mike Skeean/CLT 
Site Safety Coordinator: Mike Skeean/CLT 
The SSC is responsible for contacting the Field Team Leader and Project Manager. In general, the 
Project Manager will contact the client. The Health and Safety Manager should be contacted as 
appropriate. 

C.3.2.3 CH2M HILL Subcontractors 
(Reference CH2M HILL SOP HS55, Subcontractor, Contractor, and Owner) 

Subcontractor: ISOTEC 
Subcontractor Contact Name: Tim Elber 
Telephone: 303/843-9079 

The subcontractors listed above are covered by this HSP and must be provided a copy of this plan. 
However, this plan does not address hazards associated with the tasks and equipment that the 
subcontractor has expertise in (e.g., drilling, excavation work, electrical). Subcontractors are 
responsible for the health and safety procedures specific to their work, and are required to submit 
these procedures to CH2M HILL for review before the start of field work. Subcontractors must 
comply with the established health and safety plan(s). The CH2M HILL SSC should verify that 
subcontractor employee training, medical clearance, and fit test records are current and must 
monitor and enforce compliance with the established plan(s). CH2M HILL’s oversight does not 
relieve subcontractors of their responsibility for effective implementation and compliance with the 
established plan(s). 

CH2M HILL should continuously endeavor to observe subcontractors’ safety performance. This 
endeavor should be reasonable, and include observing for hazards or unsafe practices that are both 
readily observable and occur in common work areas. CH2M HILL is not responsible for 
exhaustive observation for hazards and unsafe practices. In addition to this level of observation, 
the SSC is responsible for confirming CHZM HILL subcontractor performance against both. the 
subcontractor’s safety plan and applicable self-assessment checklists. Self-assessment checklists 
contained in Attachment 6 are to be used by the SSC to review subcontractor performance. 

Health and safety related communications with CH2M HILL subcontractors should be conducted 
as follows: 

l Brief subcontractors on the provisions of this plan, and require them to sign the Employee 
Signoff Form included in Attachment 1. 

l Request subcontractor(s) to brief the project team on the hazards and precautions related to 
their work. 

l When apparent non-compliance/unsafe conditions or practices are observed, notify the 
subcontractor safety representative and require corrective action - the subcontractor is 
responsible for dete rmining and implementing necessary controls and corrective actions. 

l When repeat non-compliance/unsafe conditions are observed, notify the subcontractor safety 
representative and stop affected work until adequate corrective measures are implemented. 
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l When an apparent imminent danger exists, immediately remove all affected CH2M HILL 
employees and subcontractors, notify subcontractor safety representative, and stop affected 
work until adequate corrective measures are implemented. Notify the Project Manager and 
HSM as appropriate. 

l Document alI oral health and safety related communications in project field logbook, daily 
reports, or other records. 

C.3.2.4 Contractors 
(Reference CH2M HILL SOP HS-55, Subcontractor, Contractor, and Ozuner) 

Contractor: Shaw Group 
Contractor Contact Name: TBD 
Telephone: TE3D 

This plan does not cover contractors that are contracted directly to the client or the owner. 
CH2M HILL is not responsible for the health and sadety or means and methods of the contractor’s 
work, and we must never assume such responsibility through our actions (e.g., advising on H&S 
issues). In addition to this plan, CH2M HILL staff should review contractor safety plans so that 
we remain aware of appropriate precautions that apply to us. Except in unusual situations when 
conducted by the HSM, CH2M HILL must never comment on or approve contractor safety 
procedures. Self-assessment checklists contained in Attachment 6 are to be used by the SSC to 
review the contractor’s performance ONLY as it pertains to evaluating our exposure and safety. 

Health and safety related communications with contractors should be conducted as follows: 

,* Request the contractor to brief CH2M HILL employees and subcontractors on the precautions 
related to the contractor’s work. 

l When an apparent contractor non-compliance/unsafe condition or practice poses a risk to 
CH2M HILL employees or subcontractors: 

- Notify the contractor safety representative 
- Request that the contractor determine and implement corrective actions 
- If needed, stop affected CH2M HILL work until contractor corrects the condition or 

practice. Notify the client, Project Manager, and HSM as appropriate. 
l If apparent contractor non-compliance/unsafe conditions or practices are observed, inform the 

contractor safety representative. Our obligation is limited strictly to informing the contractor 
of our observation - the contractor is solely responsible for determining and implementing 
necessary controls and corrective actions. 

l If an apparent immin ent danger is observed, immediately warn the contractor employee(s) in 
danger and notify the contractor safety representative. Our obligation is limited strictly to 
immediately warning the affected individual(s) and informing the contractor of our 
observation - the contractor is solely responsible for determining and implementing necessary 
controls and corrective actions. 

l Document all oral health and safety related communications in project field logbook, daily 
reports, or other records. 
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CA Personal Prokctive Equipment (PPEj 
(Reference CH2M HILL SOP HS-07, Personal Protective Equipnzent, HS-08, Respiratory Protection) 

Task Level Body Head Respirator b 
General site entry Work clothes; steel-toe, leather work Hardhat c 
System installation boots; work glove., traffic vest with Safety glasses 
Surveying 
Observation of material loading 

D 
reflective strips Ear protection d 

None required 

for offsite disposal Oversight of 
remediation and construction 

Surface water sampling Work clothes or cotton coveralls, Hardhat c 
Aquifer testing traffic vest with reflective strips Safety glasses 
Surface soil sampling 
Hand augering 

Modified 
Boots: Steel-toe, chemical-resistant Ear protectiond 

D 
boots OR steel-toe, leather work boots None required 

Geoprobe boring with outer rubber boot covers 
Gloves: Inner surgical-style nitrile & 
outer chemical-resistant nitrile gloves. 

Monitoring well installation Coveralls: Uncoated TyvekB, traffic Hardhat c 
Injection well installation vest with reflective strips Splash shield c 
Modified Fenton‘s Reagent Boots: Steel-toe, chemical-resistant Safety glasses 
injection boots OR steel-toe, leather work boots Ear protectiond 

Potassium permanganate with outer rubber boot covers 

injection Modified Gloves: Inner surgical-style nitrile & 

Horizontal Directional Drilling D outer chemical-resistant nitrile gloves. None required. 

well installation 
Groundwater sampling 
Soil boring 
Investigation-derived waste 
(drum) sampling and disposal 

Tasks requiring upgrade Coveralls: Polycoated TyvekB Hardhat c APR, full face, 
Boots: Steel-toe, chemical-resistant Splash shieldc MSA Ultratwin or 

C 
boots OR steel-toe, leather work boots Ear protectiond equivalent; with 
with outer rubber boot covers Spectacle inserts GME-H cartridges 
Gloves: Inner surgical-style nitrile & or equivalente. 
outer chemical-resistant nitrile gloves. 

Reasons for Upgrading or Downgrading Level of Protection 

Upgradef Downgrade 

. Request from individual performing tasks. . New information indicating that situation is 

. Change in work tasks that will increase contact or potential contact less hazardous than originally thought. 

with hazardous materials. . Change in site conditions that decrease the 
. Occurrence or likely occurrence of gas or vapor emission. hazard. 

. Known or suspected presence of dermal hazards. . Change in work task that will reduce contact 

. Instrument action levels (Section 5) exceeded. with hazardous materials. 

a Modifications are as indicated. CH2M HILL will provide PPE only to CHZM HlLL employees. 
b No facial hair that would interfere with respirator fit is permitted. 
c Hardhat and splash-shield areas are to be determined by the SSC. 
d Ear protection should be worn when conversations cannot be held at distances of 3 feet or less without shouting. 

e Cartridge change-out schedule is at least every 8 hours (or one work day), except if relative humidity is > 85%, or if organic vapor 
measurements are > midpoint of Level C range (refer to Section 5)--&n at least every 4 hours. If encountered conditions are different than 
those anticipated in this HSP, contact the HSM. 
f Performing a task that requires an upgrade to a higher level of protection (e.g., Level D to Level C) is permitted only when the PPE 
requirements have been approved by the HSM, and an SSC qualified at that level is present. 
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C.5 Air Monitoring/Sampling 

(Reference CH2M HILL SOP HS-06, Air MonitorirzgJ 

C.5.1 Air Monitoring Specifications 

Instrument 

FID: TVA model 1000 or 
equivalent 

Tasks 

All intrusive 
work 

Action 
Levelsa 

‘1 PPm 
1 to 25 ppm 

25 PPm 

Frequency b Calibration 

Level D Initially and Daily 
Level C. Collect calorimetric periodically 
tube samples for Vinyl during task 
Chloride 

Evacuate Site and contact 
HSM 

PID: Mini-RAE with All intrusive ‘1 PPm Level D Initially and Daily 
11.7eV lamp or equivalent work 1 to25ppm Level C. Collect calorimetric periodically 

tube samples for Vinyl during task 
Chloride. 

25 PPm Evacuate Site and contact 
HSM 

CGk MSA model 260 or All intrusive O-10%: No explosion hazard Continuous Daily 
261 or equivalent work lo-25% LEL: Potential explosion hazard during 

>25% LEL: Explosion hazard; evacuate advancement of 
or vent boring or trench 

O&Ieter: MSA model 260 All intrusive >25%C ox Explosion hazard; evacuate Continuous 1 Daily 
or 261 or equivalent work or vent 

20.9%c 02: 
during 

Normal 02 advancement of 
<19.5%C OX 0~ deficient; vent or use boring or trench 

SCBA 

Colormetric Tube: Drager IfPlD/FID CO.5 ppm Level D Initially and Not 
vi.+1 chloride specific (0.5 iIKliC!akS 0.5 ppm Evacuate site and contact periodically applicable 
to 30 ppm range) with pre- readings above 1 I-EM when PlD/FID 
tube, or equivalent and PPm ‘1 mm 
PCE specific (2 to 300 ppm 
range). 

a Action levels apply to sustained breathing-zone measurements above bsackground. 
b The exact,frequency of monitoring depends on field conditions and is DID be determined by the SSC; generally, every 5 to 15 minutes if 
acceptable; more frequently may be appropriate. Monitoring results should be recorded. Documentation should include instrument 
and calibration information, time, measurement results, personnel monitored, and place/location where measurement is taken (e.g., 
“Breathing Zone/MW-3”, “at surface/SB-2”, etc.). 
CIf the measured percent of 0~ is less than 10, an accurate LEL reading will not be obtained. Percent LEL and percent 02. action levels 
apply only to ambient working atmospheres, and not to confined-space entry. More-stringent percent LEL and 02 action levels are 
required for confined-space entry (refer to Section 2). 
d Refer to SOP HSlO for instructions and documentation on radiation monitoring and screening. 
e Noise monitoring and audiometric testing also required. 
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C.5.2 Calibration Specifications 
(Refer to the respective manufacturer’s instructions for proper instrument-maintenance procedures) 

Instrument Gas Span Reading Method 

PID: OVM, 10.6 eV bulb 100 ppm 
isobutvlene 

100 ppm 
isobutylene 

100 ppm 
isobutylene 

100 ppm 
methane 
100 ppm 
methane 

0.75% 
pentane 

RF= 1.0 

PID: MiniRAE, 10.6 or 11.7 eV bulb 

PID: TVA 1000 

FID: OVA 

FID: TVA 1000 

CGI: MSA 260,261,360, or 361 

CF = 100 

CF=l.O 

3.0 + 1.5 

NA 

N/A 

100 ppm 

100 ppm 

100 ppm 

100 ppm 

100 ppm 

50% LEL 
+ 5% LEL 

1.5 Ipm reg T- 
tubing 

1.5 Ipm reg 
T-tubing 

1.5 Ipm reg 
T-tubing 

1.5 Ipm reg 
T-tubing 

2.5 lpm reg 
T-tubing 

1.5 Ipm reg 
direct tubing 

C.5.3 Air Sampling 
Sampling, in addition to real-time monitoring, may be required by other QSHA regulations where 
there may be exposure to certain contaminants. Air sampling typically is required when site 
contaminants include lead, cadmium, arsenic, asbestos, and certain volatile organic compounds. 
Contact the HSM immediately if these contaminants are encountered. 

Method Description 

Vinyl chloride - NIOSH Method #lo15 may be utilized if elevated levels of vinyl chloride are 
found. 

Personnel and Areas 

Results must be sent immediately to the HSM. Regulations may require reporting to monitored 
personnel. Results reported to: 

HSM: Michael Goldman/ATL 
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C.6 Decontamination 

(Reference CH2M HILL SOP HS-13, De~ont~rrzination) 

The SSC must establish and monitor the decontamination procedures and their effectiveness. 
Decontamination procedures found to be ineffective will be modified by the SSC. The SSC must 

ensure that procedures are established for disposing of materials generated on the site. 

C.6.1 Decontamination Specifications 

l 

l 

Personnel 

Boot wash/rinse 

Glove wash/rinse 

Outer-glove removal 

Body-suit removal 

Inner-glove removal 

Respirator removal 

Hand wash/rinse 

Face wash/rinse 

Shower ASAP 

Dispose of PPE in drums 
and contain for disposal 

Dispose of personnel rinse 
water in drums and contain 
for offsite disposal 

Sample Equipment Heavy Equipment 

l Wash/rinse equipment l Power wash 

l Solvent-rinse equipment 

l Contain solvent waste for 
offsite disposal 

l Steam clean 

l Dispose of equipment rinse 
water in drums and contain 
for offsite disposal 

’ C.6.2 Diagram of Personnel-Decontamination Line 
No eating, drinking, or smoking is permitted in contaminated areas and in exclusion or 
decontamination zones. The SSC should establish areas for eating, drinking, and smoking. 
Contact lenses are not permitted in exclusion or decontamination zones. 

Figure 6-1 illustrates a conceptual establishment of work zones, including the decontamination 
line. Work zones are to be modified by the SSC to accommodate task-specific requirements. 
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C.7 SDill-Containment Procedures 

Sorbent material will be maintained in the support zone. 
sorbent and disposed of properly. 

Incidental spills will be contained with 
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C.8 Site-Control Plan 

C.8.1 Site-Control Procedures 
(Reference CHZM HILL SOP HS-11, Site Control) 

l The SSC will conduct a site safety briefing (see below) before starting field activities or as tasks 
and site conditions change. 

l Topics for briefing on site safety: general discussion of Health and Safety Plan, site-specific 
hazards, locations of work zones, PPE requirements, equipment, special procedures, 
emergencies. 

l The SSC records attendance at safety briefings in a logbook and documents the topics discussed. 

l Post the OSHA job-site poster in a central and conspicuous location in accordance with CH2M 
HILL SOP HS-71, OSHA Postings. 

l Establish support, decontamination, and exclusion zones. Delineate with flags or cones as 
appropriate. Support zone should be upwind of the site. Use access control at entry and exit 
from each work zone. 

l Establish onsite communication consisting of the following: 

- Line-of-sight and hand signals 
- Airhorn 
- Two-way radio or cellular telephone if available 

l Establish offsite communication. 

l Establish and maintain the “buddy system.” 

l Initial air monitoring is conducted by the SSC in appropriate level of protection. 

l The SCC is to conduct periodic inspections of work practices to determine the effectiveness of 
this plan - refer to Sections 2 and 3. Deficiencies are to be noted, reported to the HSM, and 
corrected. 

C.8.2 Hazwoper Compliance Plan 
(Reference CHZM HILL SOP HS-19, Site-Specific Written Safety Plund 

Certain parts of the site work are covered by state or federal Hazwoper standards and therefore 
require training and medical monitoring. Anticipated Hazwoper tasks (Section 1.1.1) might occur 
consecutively or concurrently with respect to non-Hazwoper tasks. This section outlines 
procedures to be followed when approved activities specified in Section 1.1.2 do not require 24 or 
40-hour training. Non-Hazwoper-trained personnel also must be trained in accordance with all 
other state and federal OSHA requirements. 
l In many cases, air sampling, in addition to real-time monitoring, must confirm that there is no 

exposure to gases or vapors before non-Hazwoper-trained personnel are allowed on the site, or 
while non-Hazwoper-trained staff are working in proximity to Hazwoper activities. Other data 
(e.g., soil) also must document that there is no potential for exposure. The HSM must approve 
the interpretation of these data. Refer to subsections 2.5 and 5.3 for contaminant data and air 
sampling requirements, respectively. 
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l When non-Hazwoper-trained personnel are at riik of exposure, the SSC must post the exclusion 
zone and inform non-Hazwoper-trained personnel of the: 

-. nature of the existing contamination and its locations 
-- limitations of their access 
-. emergency action plan for the site 

l Periodic air monitoring with direct-reading instruments conducted during regulated tasks also 
should be used to ensure that non-Hazwoper-trained personnel (e.g., in an adjacent area) are 
not exposed to airborne contaminants. 

l When exposure is possible, non-Hazwoper-trained personnel must be removed from the site 
until it can be demonstrated that there is no longer a potential for exposure to health and safety 
hazards. 

l Remediation treatment system start-ups: Once a treatment system begins to pump and treat 
contaminated media, the site is, for the purposes of applying the Hazwoper standard, 
considered a treatment, storage, and disposal facility (TSDF). Therefore, once the system begins 
operation, only Hazwoper-trained personnel (minimum of 24 hour of training) will be 
permitted to enter the site. All non-Hazwoper-trained personnel must not enter the TSDF area 
of the site. 
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C.9 Emergency Response Plan 

(Reference CH2M HILL, SOP HS12, Emergency Response) 

C.9.1 Pre-Emergency Planning 
The SSC performs the applicable pre-emergency planning tasks before starting field activities and 
coordinates emergency response with CH2M HILL onsite parties, the facility, and local emergency- 
service providers as appropriate. 

0 

l 

l 

Review the facility emergency and contingency plans where applicable. 

Determine what onsite communication equipment is available (e.g., two-way radio, air horn). 

Determine what offsite communication equipment is needed (e.g., nearest telephone, cell 
phone). 

Confirm and post emergency telephone numbers, evacuation routes, assembly areas, and route 
to hospital; cornrnunicate the information to onsite personnel. 

Field Trailers: Post “Exit” signs above exit doors, and post “Fire Extinguisher” signs above 
locations of extinguishers. Keep areas near exits and extinguishers clear. 

Review changed site conditions, onsite operations, and personnel availability in relation to 
emergency response procedures. 

Where appropriate and acceptable to the client, inform emergency room and ambulance and 
emergency response teams of anticipated types of site emergencies. 

Designate one vehicle as the emergency vehicle; place hospital directions and map inside; keep 
keys in ignition during field activities. 

Inventory and check site emergency equipment, supplies, and potable water. 

Communicate emergency procedures for personnel injury, exposures, fires, explosions, and 
releases. 

Rehearse the emergency response plan before site activities begin, including driving route to 
hospital. 

Brief new workers on the emergency response plan. 

The SSC will evaluate emergency response actions and initiate appropriate follow-up actions. 

C.9.2 Emergency Equipment and Supplies 
The SSC should mark the locations of emergency equipment on the site map and post the map. 

Emergency Equipment and Supplies 
20 LB (or two lo-lb) fire extinguisher (A, B, and C 
classes) 

First aid kit 

Eye Wash 

Potable water 

Bloodborne-pathogen kit 

Additional equipment (specify): 

Location 
Support Zone/Heavy Equipment 

Support Zone/Field Vehicle 

Support & Decon Zone/Field Vehicle 

Support & Decon Zone/Field Vehicle 

Support Zone/Field Vehicle 
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C.9.3 Incident Response 
In fires, explosions, or chemical releases, actions to be taken include the following: 

* Shut down CH2M HILL operations and evacuate the immediate work area. 

l Notify appropriate response personnel. 

0 Account for personnel at the designated assembly area(s). 

* Assess the need for site evacuation, and evacuate the site as warranted. 

Instead of implementing a work-area evacuation, note that small fires or spills posing minimal 
safety or health hazards may be controlled. 

C.9,4 Emergency Medical Treatment 
The procedures listed below may also be applied to non-emergency incidents. Injuries and illnesses 
(including overexposure to contaminants) must be reported to Human Resources. If there is doubt 
about whether medical treatment is necessary, or if the injured person is reluctant to accept medical 
treatment, contact the CH2M HILL medical consultant. During non-emergencies, follow these 
procedures as appropriate. 

l 

l 

l Report incident as outlined in Section 9.7. 

Notify appropriate emergency response authorities listed in Section 9.8 (e.g., 911). 

The SCC will assume charge during a.medical emergency .until the ambulance arrives or until 
the injured person is admitted to the emergency room. 

Prevent further injury. 

Initiate first aid and Cl?R where feasible. 

Get medical attention immediately. 

Perform decontamination where feasible; lifesaving and first aid or medical treatment take 
priority. 

Make certain that the injured person is accompanied to the emergency room. 

When contacting the medical consultant, state that the situation is a CH2M HILL matter, and 
give your name and telephone number, the name of the injured person, the extent of the injury 
or exposure, and the name and location of the medical facility where the injured person was 
taken. 

C.9.5 Evacuation 
l Evacuation routes and assembly areas (and alternative routes and assembly areas) are specified 

on the site map. 

l Evacuation route(s) and assembly area(s) will be designated by the SSC before work begins. 

l Personnel will assemble at the assembly area(s) upon hearing the emergency signal for 
evacuation. 
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0 The SSC and a “buddy” will remain on the site after the site has been evacuated (if safe) to assist 
local responders and advise them of the nature and location of the incident. 

l The SSC will account for all personnel in the onsite assembly area. 

l A designated person will account for personnel at alternate assembly area(s). 

l The SSC will write up the incident as soon as possible after it occurs and submit a report to the 
Corporate Director of Health and Safety. 

C.9.6 Evacuation Signals 
Signal Meaning 

Grasping throat with hand Emergency-help me. 

Thumbs up OK; understood. 

Grasping buddy’s wrist Leave area now. 

Continuous sounding of horn Emergency; leave site now. 

C.9.7 Incident Notification .and Reporting 
l Upon any project incident (fire, spill, injury, near miss, death, etc.), immediately notify the PM 

and HSM. Call emergency beeper number if HSM is unavailable. 

l For CH2M HILL work-related injuries or illnesses, contact and help Human Resources 
administrator complete an Incident Report Form (IRF). IRF must be completed within 24 hours 
of incident. 

l For CH2M HILL subcontractor incidents, complete the Subcontractor Accident/Illness Report 
Form and submit to the HSM. 

* Notify and submit reports to client as required in contract. 
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C.110 Approval 
This site-specific Health and Safety Plan has been wtitten for use by CH2M HILL otiy. 
CH2M HILL claims no responsibility for its use by others unless that use has been specified and 
defined in project or contract documents. The plan js written for the specific site conditions, 
purposes, dates, and personnel specified and must be amended if those conditions change. 

Cl 0.1 Original Plan 
Writiten By: Jeremy Vaughan Date: August 8,2003 

Approved By: Michael Goldman Date: December 15,2003 

Cl 0.2 Revisions 
Revisions Made By: Date: 

Revisions to Plan: 

Revisions Approved By: Date: 

Cl1 Attachments 
Attachment 1: 

Attachment 2: 

Attachment 3: 

Attachment 4: 

Attachment 5: 

Attachment 6: 

Attachment 7: 

Attachment 8: 

Employee Signoff Form - Field Safety Instructions 

Project-Specific Chemical Product Hazard Communication Form 

Chemical-Specific Training Form 

Emergency Contacts 

Project H&S Forms/Permits 

Project Activity Self-Assessment Checklists 

Applicable Material Safety Data Sheets 

Incident Report Forms 
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CH2M HILL HEALTH AND SAFETY PLnAN 

Attachment 1 

Employee Signoff Form - Field Safety Instructions 
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EMPLOYEE SIGNQFF FORM 

Health and Safety Plan 
. The CH2M HILL project employees and subcontractors listed below have been provided with a copy of this HSP, have 

read and understood it, and agree to abide by its provisions. 
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, 

CH2M HILL HEALTH AND SAFETY PLAN 

Attachment 2 

Chemical-Specific Chemical Product 

Hazardous Communication Form 
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Project-Specific Chemical Product Hazard Communication Form 
This form must be completed prior to performing activities that expose personnel to hazardous chemicals products. Upon 
completion of this form, the SSC shall verify that training is provided on the hazards associated with these chemicals and the 
control measures to be used to prevent exposure to CH2M HILL and subcontractor personnel. Labeling and MSDS systems 
will also be explained. 

Project Name: Camp Lejeune, O.U. 10, Site 35 

MSDSs will be maintained at 
the ffollowing location(s): 

Hazardous Chemical Products Inventory 

Project Number: 174057 

Pentane 
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CH2M HILL HEALTH AND SAFETY PLAN 

Attachment 3 

Chemical-Specific Training Form 
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CHEMICAL-SPECIFIC TRAINING FORM 

r Location: l?r 

HCC: Trainer: 

TRAINING PARTICIPANTS: 

NAME SIGNATURE 

REGULATED PRODUCTS/TASKS COVERED BY THIS TRAINING: 
I 

The HCC shall use the product MSDS to provide thle following information concerning each of the 
products listed above. 

q Physical and health hazards 

0 Control measures that can be used to provide protection (including appropriate work practices, 
emergency procedures, and personal protective equipment to be used) 

0 Methods and observations used to detect the presence or release of the regulated product in the 
workplace (including periodic monitoring, continuous monitoring devices, visual appearance 
or odor of regulated product when being released, etc.) 

Training participants shall have the opportunity to ask questions concerning these products and, 
upon completion of this training, will understand the product hazards and appropriate control 
measures available for their protection. 

Copies of MSDSs, chemical inventories, and CH2M HILL’s written hazard communication program 
shall be made available for employee review in the facility/project hazard communication file. 
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CH2M HILL HEALTH AND SAFETY PLAN 

Attachment 4 

Emergency Contacts 
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Emergency Contacts 

Medical Emergency - 911 lCH2M HILL Medical Consultant 

Hospital ER (On-Base) #: (910) 451-4840 Dr. Peter Greaney 

(910) 451-4841 (GMG WorkCare, Orange, CA 

(910) 451-4842 800/455-6155 

Onslow County ER (Off-Base) #: (910) 577-2240 
l(After hours calls will be returned within 20 minutes) 

Ambulance (On-Base) #: (910) 451-3004 
(910) 4513005 

Ambulance (Public) #: (910) 451-9111 

Fire/Spill Emergency -- 911 Local Occupational Physician 

Base Fire Response #: (910) 451-9111 

Security & Police - 911 
Base Security #: (910) 451-2555 

Corporate Director Health and Safety 
Name: Mollie Netherland/SEA 
Phone: 206/453-5005 

Utilities Emergency 
Water: 
Gas: 
Electric: 

Designated Safety Coordinator (DSC) 
Name: 
Phone: 

Project Manager 
Name: Chris Bozzini/CLT 
Phone: (704) 329-0072 x251 
Name: Chris Bozzini/CLT 
Phone: (704) 329-0072 x291 
Cell: (704) 819-6827 
Federal Express Dangerous Goods Shipping 

Name: 
Phone: 

24-hour emergency beeper: 888-444-1226 

Regional Human Resources Department 

Health and Safety Manager (HSM) 

Name: 
Phone: 

Corporate Human Resources Department 
Name: John Monark/COR 
Phone: 303/771-0900 

Worker’s Compensation and Auto Claims 
Phone: 800/238-5355 Sterling Administration Services 
CH2M HILL Emergency Number for Shipping Phone: 800/420-8926 After hours: 800/497- 
Dangerous Goods 4566 
Phone: 800/255-3924 

Report fatalities AND report vehicular accidents 
involving pedestrians, motorcycles, or more 
than two cars. 

Contact the Project Manager. Generally, the Project Manager will contact relevant government 
agencies. 

Facility Alarms: Evacuation Assembly Area(s): 

Facility/Site Evacuation Route(s): 
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Hospital Name/Address: Onslow County Memorial Hospital, Hospital Phone #: (910) 577-2240 

317 Western Boulevard, Jacksonville, North Carolina 

From MCB Camp Lejeune 

Directions to the Base Naval Hospital (Building NHlOO) 

(nearest hospital; only to be used in an extreme emergency) 

1. Proceed north to Holcomb Boulevard (towards Highway 24). 

2. Turn left onto Brewster Boulevard (heading west) 

3. Continue on Brewster Boulevard until intersection with the driveway to the Naval Hospital. 

4. Turn onto Hospital driveway, and proceed to e:mergency room. 

Directions to Onslow County Memorial Hospital : 

1. Prom Holcomb Boulevard, exit Base through main gate. 

2. IFollow Highway 24 west until intersecting with Western Boulevard. 

3. Turn right onto Western Boulevard. 

4. The Onslow County Memorial Hospital is on the left, approximately 2 miles (fifth stop light) 
from Highway 24. 

5. Follow the signs to the emergency room. 

From Air Station and Camp Geiger 

Directions to Onslow County Memorial Hospital: 

1. Proceed through the main gate, turn right, and head north on Ocean Highway 17. 

2. Follow Ocean Highway 17 north to Highway 24 and head east. 

3. Travel east until Western Boulevard, turn left onto Western Boulevard. 

4. The Onslow County Memorial Hospital is on the left, approximately 2 miles (fifth stop light) 
from Highway 24. 

5. Follow the signs to the emergency room. 
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CH2M HILL HEALTH AND SAFETY PLAN 

Attachment 5 

Project H&S Forms and Permits 
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CHZM HILL HEALTH AND SAFETY PLAN 

8’ Attachment 6 

Project Activity Self-Assessment Checklists 
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H&S Self-Assessment Checklist - DRILLING Page 1 of 3 

This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency 
specified in the project’s HSP/FSI. 

This checklist is to be used at locations where: 1) CH2M: HILL employees are potentially exposed to 
hazards associated with drilling operations (complete Sections 1 and 3), and/or 2) CH2M HILL 
oversight of a drilling subcontractor is required (complete entire checklist). 

SSC/DSC may consult with drilling subcontractors when completing this checklist, but shall not direct 
the means and methods of drilling operations nor direct the details of corrective actions. Drilling 
subcontractors shall determine how to correct deficiencies and we must carefully rely on their expertise. 
Items considered to be imminently dangerous (possibility of serious injury or death) shall be corrected 
immediately or all exposed personnel shall be removed from the hazard until corrected. 

Completed checklists shall be sent to the health and safety manager for review. 

Project Name: Project No.: 

Location: PM: 

Auditor: Title: - Date: 

This specific checklist has been completed to: 

q Evaluate CH2M HILL employee exposures to drilling hazards 
q Evaluate a CH2M HILL subcontractor’s compliance with drilling H&S requirements 

Subcontractors Name: 

.a Check “Yes” if an assessment item is complete/correct. 

l Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate 
attention of the drilling subcontractor. Section 3 must be completed for all items checked “No.” 

l Check “N/A” if an item is not applicable. 

l Check “N/O” if an item is applicable but was not observed during the assessment. 

Numbers in parentheses indicate where a description of this assessment item can be found in Standard 
of Practice HS-35. 

SECTION 1 Yes No N/A N/O 

PERSONNEL SAFE WORK PRACTICES (3.1) 
1. Only authorized personnel operating drill rig q u cl0 
2. Personnel cleared during rig startup q u q u 
3. Personnel clear of rotating parts q u q cl 
4. Personnel not positioned under hoisted loads q u q u 
5. Loose clothing and jewelry removed q n q u 
6. Personnel instructed not to approach equipment thalt has become 
electricdlly energized q u q u 
7. Smoking is prohibited around drilling operation q n q u 

1 8. Personnel wearing appropriate PPE, per HSP/FSI q u cl0 
Rev.0 
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H&S Self-Assessment Checklist - DRILLING Page 2 of 3 

SECTION 2 Yes No N/A N/O 

t SENERAL (3.2.1) 

( 3. Daily safety briefing/meeting conducted with crew cl0 
10. Daily inspection of drill rig and equipment conducted before use q U 

I DRILL RIG PLACEMENT (3.2.2) 

11. Location of underground utilities identified q u 
12. Safe clearance distance maintained from overhead powerlines q u 
13. Drilling pad established, when necessary q u 
14. Drill rig leveled and stabilized q u 

DRILL RIG TRAVEL (3.2.3) 

15. Rig shut down and mast lowered and secured prior to rig movement q u 
16. Tools and equipment secured prior to rig movement q u 
17. Only personnel seated in cab are riding on rig during movement q u 
18. Safe clearance distance maintained while traveling under overhead powerlines q q 
19. Backup alarm or spotter used when backing rig q U 

DRILL RIG OPERATION (3.2.4) 

20. Kill switch clearly identified and operational q U 
21. All machine guards are in place q u 
22. Rig ropes not wrapped around body parts q u 
23. Pressurized lines and hoses secured from whipping hazards q U 
24. Drill operation stopped during inclement weather q U 
25. Air monitoring conducted per HSP/FSI for hazardous atmospheres q u 
26. Rig placed in neutral when operator not at controls q U 

DRILL RIG MAINTENANCE (3.2.5) 
27. Defective components repaired immediately q u 
28. Lockout/tagout procedures used prior to maintenance q u 
29. Cathead in clean, sound condition q u 
30. Drill rig ropes in clean, sound condition q U 
31. Fall protection used for fall exposures of 6 feet or greater q u 
32. Rig in neutral and augers stopped rotating before cleaning q u 
33. Good housekeeping maintained on and around rig q u 

q U 
q o 

q U 
q U 
q u 
q IU 

q o 
q n 
q ICI 
q U 
q ICI 

q CI 
q IU 
q U 
q IU 
q U 
q IU 
q U 

q u 
q u 
q u 
q n 
q IU 
q u 
q U 

DRILLING AT HAZARDOUS WASTE SITES (3.2.6) 
34. Waste disposed of according to HSP q u I-In -- 
35. Appropriate decontamination procedures being followed,.per HSP q cl EE 

Rev.0 
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H&S Self-Assessment Checklist - DRILLING Page 3 of 3 

SECTION3 

Complete this section for all items checked “No” in Sections 1 or 2. Deficient iterns must be corrected in 
a timely manner. 

Ite Date 
m# Corrective Action Planned/Taken Corrected 

I I 

I- 
I’ 

I I 
Rev.0 
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CH2M HILL HEALTH AND SAFETY PLAN 

Attachment 7 

Applicable Material Safety Data Sheets 
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CH2M HILL HEALTH AND SAFETY PLAN 

Attachment 8 

Incident Report Forms 
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C#MH/U 
Incident Report Form (Hardcopy) 

Fax completed form to: 
425462.5957 
CH2M HILL Seattle Office 
Attention: Corporate HS&E Department 

(Select at least one) 
0 Injury/Illness 
0 Environmental/Permit Issue 

i PNoper$ Damage 
ear iss 

i $:/Release 
er 

Preparer’s Name: Preparer’s Employee Number: 
Date of Report: Date of Incident: __ Time of Incident: am/pm 

Tvpe of Activitv (Provide activity being performed that resulted in the incident) 
0 Asbestos Work 0 Excavation Trench-Haz Waste 
0 Confined Space Entry 

0 Other (Specify) 

q Construction Mgmt- Haz Waste 
0 Excavation Trench-Non Haz 

i znsy Mgmt - Non-Haz Waste 
0 Facility Walk Through 
q General Office Work 

0 Process Safety Management 

em0 i ion 
0 Drilling-Haz Waste 
0 Drilling-Non Haz Waste 

i r;boarodrWork 
0 Tunneling 
c] Welding 

a ora 
q Lead Abatement 

[rl Wetlands Survey 

q Drum Handling 
0 Working from Heights 

q Electrical Work 
0 Motor Vehicle Operation 
c] Moving Heavy Object 

i zig$ Ro$ways 
era ‘on 

Location of Incident (Select one) 
0 Company Premises (CH2M HILL Office: 
0 Field (Project #: 

) 

c] In Transit (Traveling from: 
Project/Site Name: Client: ) 

0 At Home 
Traveling to: > 

Geographic Location of Incident (Select region where the incident occurred) Geographic Location of Incident (Select region where the incident occurred) 
0 Asia Pacific 0 Asia Pacific 

0 Northwest 0 Northwest 17 Canadian 17 Canadian 
1 FiopEiddle East 1 FiopEiddle East 

a’ a’ erica erica 

If a CH2M HILL subcontractor was involved in the incident, provide their company name and phone 
number: 

Describe the Incident (Provide a brief description of the incident): 

If CH2M HILL emplovee iniured 
Employee Name: Employee Number: 

If CH2M HILL Subcontractor employee iniured 
Employee Name: Company: 

INCIDNENT REPORT FORM (HARDCOPY) 1 REV. 2 



urv Type 
Allergic Reaction 
Amputation 
Asphyxia 
Bruise/Contusion/ 
Burn (Chemical) 
Burn/Scald (Heat) 
Cancer 
Carpal Tunnel 
Concussion 
Cut/Laceration 
Dermatitis 
Dislocation 

‘Abrasion 

Part of Body Iniured 
q Abdomen- . 

0 Afie(s) 

i y;;/Ribs 
ar s 

[7 Elbow(s) 

B ?+) ace 
0 Finger(s) 

0 Foot/Feet 

Nature of Iniury 
0 Absorption 
0 Bite/Sting/Scratch 
c] Cardio-Vascular/Respiratory 
System Failure 
0 Caught In or Between 
q Fall (From Elevation) 
[7 Fall (Same Level) 
0 Ingestion 

q Electric Shock 
B p;w Body in eye 

rat re 
0 Freezing/Frost Bite 
0 Headache 
0 Hearing Loss 
i y Exhaustion 

ernia 
0 Infection 
0 Irritation to eye 
0 Ligament Damage 

0 Kidney 

0 Lower (arms) 
[7 Lower (legs) 

0 Lul-42 
q Mind 

0 Multiple (Specify) 

q Motor Vehicle Accident q Motor Vehicle Accident 
0 Multiple (Specify) 0 Multiple (Specify) 

c] Other (Specify) 

q Multiple (Specify) 

q Muscle Spasms 
q Other (Specify) 

0 Poisoning (Systemic) 
0 Puncture 

0 Neck 
0 Nervous System 
q Nose 
0 Other (Specify) 

q Reproductive System 
/--j FJlgoulp(s) 

roa 

q Toe(s) 
q Upper Ard4 

0 Overexertion 
q Repeated Motion/Pressure 

Initial Diagnosis/Treatment Date: 

Type of Treatment 
q Admission to hospital/medical facility 
[7 Application of bandages 
[7 Cold/Heat Compression/Multiple Treatment 
q Cold/Heat Compression/One Treatment 
[7 First Degree Burn Treatment 
q Heat Therapy/Multiple treatment 
0 Multiple (Specify) 

q Prescription- Single dose 
0 Removal of foreign bodies 
q Skin Removal 
0 Soaking therapy- Multiple Treatment 
0 Soaking Therapy- One Treatment 
B ~/Sutures 

e anus _ 
II 

q Heat Therapy/One Treatment 
q Non-Prescriptive medicine 

E &Zivation 
q Other (Specify) 

q Prescription- Multiple dose 

Treatment fs infection 
Treatment of 2nd /3rd degree burns 
Use of Antiseptics -multiple treatment 
Use of Antiseptics - single treatment 
Whirlpool bath therapy/multiple treatment 
Whirlpool therapy/single treatment 
X-rays negative 

,’ 

Number of days doctor required employee to be off work: 
INCIDENT REPORT FORM (HARDCOPY) 2 

X-rays positive/treatment of fracture 

REV. 2 



Number of days doctor restricted employee’s work activity: 
Equipment Malfunction : Yes q No 0 Activity was a Routine Task: Yes q T\To q 
Describe how you may have prevented this injury: _ 

Phvsician Information Hospital Information 
Name: Name: 
Address: Address: 
City: City: 
Zip Code: Zip Code: 
Phone: Phone: 

Property Damaged: 
Damage Description: 
Estimated Amount: $ 

Property Owner: 

Substance (attach MSDS): 
Facility Name, Address, Phone No.: 

Estimated Quantity: 

Did the spill/release move off the property where work was performed?: 
Spill/Release From: Spill/Release To: 

lental/Permit Issue incidents onlvl 

Describe Environmental or Permit Issue: 
Permit Type: 
Permitted Level or Criteria (e.g., discharge limit): 
Permit Name and Number (e.g., NPDES No. ST1234): - 
Substance and Estimated Quantity: 
Duration of Permit Exceedence: 

Provide names, dates and times) 

CH2M HILL Personnel Notified: 
Client Notified: 

Witness Information (First Witness) 
Name: 
Employee Number (CH2M HILL): 
Address: 
City: 
Zip Code: 
Phone: 

Witness Information (Second Witness) 
Name: 
Employee Number (CH2M HILL: 
Address: 
City: 
Zip Code: 
Phone : 

Additional Comments: 

INCIDENT REPORT FORM (HARDCOPY) 3 REV. 2 
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Work Implementation Plan 
Operable Unit No. 10 (Site 35) 
Camp Lejuene, North Carolin@ 
ISOTEC Project # 9000 77 

November 14,20@3 

1.0 INTRODUCTION 

In-Situ Oxidative Technologies, Inc. (ISOTEC) has been retained by CH2M Hill to 
conduct an in-situ chemical oxidation pilot study on soil and groundwater contamination 
at Operable Unit 10, Site 35 (Site 35), located at the Marine Corps Base (MCB), Camp 
Lejeune, in Jacksonville, North Carolina (Figure 1). The contaminants of concern (COC) 
at Site 35 include chlorinated volatile organic compounds, primarily trichloroethene 
(TCE). This implementation plan contains details on ISOTEC’s approach for conducting 
the pilot study. Injection wells will be utilized to introduce chemical oxidation reagents, 
both modified Fenton’s reagents and potassium permanganate. 

Details about the site background, geology, hydrogeology and contaminant distribution 
can be found in the project Pilot Study Work Plan prepared by CH2M Hill dated August 
2003. 

1.1 PROJECT ORGANIZATION 

ISOTEC will implement the pilot study using personnel and equipment from the Colorado 
Office. The Colorado office contact information is 5600 South Quebec Street, Suite 320 
D, Greenwood Village, Colorado 80111, phone: (303) 843-9079, fax: (303) 843-9094. 
Key personnel on the project will include Mr. Chris Nelson, P.E., Mr. Stan Haskins, R.G., 
and Mr. Tim Eilber. Mr. Nelson will act as technical lead on the project with oversight 
responsibility for the project. Mr. Haskins will be the project manager responsible for day- 
to-day operations and communication with the Camp Lejuene project team. Mr. Eilber 
will be an on-site supervisor for the injection crew. Either Mr. Haskins or Mr. Eilber will 
be on-site at all time during injection. 

In-Situ Oxidative Technologies, Inc. 
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Work Implementation Plan 
OperabIe Unit No. IO [Site 35) 
Camp Lejuene, North Carolina 
ISUTECProiect # 900077 

~November l&2003 

2.0 TECHNOLOGY OVERVIEW 
Two chemical oxidants will be used during the pilot study; a modified Fenton’s reagent 
using a chelated iron catalyst at neutral pH (ISOTEC process) and permanganate. 

2.1 THE ISOTEC PROCESS 

The ISOTEC process is an in-situ chemical oxidation technology that destroys organic 
contamination using a modified Fenton’s reagent oxidation chemistry. Fenton’s chemistry 
was first documented by H.J.H. Fenton in 1894. It is characterized by the combination of 
soluble iron with low concentrations of hydrogen peroxide to produce hydroxyl radicals 
(OH?). These hydroxyl radicals are very powerful and short-lived oxidizers. Similar to 
the reaction of other oxidizers, the hydroxyl radicals attack the carbon double bonds of 
benzene and DCPD molecules. Under certain conditions reductive species can also be 
formed by Fenton’s chemistry. This gives Fenton’s reagent two separate pathways to 
attack a wide range of contaminants. The summary equation for Fenton’s chemistry is 
shown below. 

Fef2 + H202 3 Fef3 + OH- + OH’ 

Where Hz02 is hydrogen peroxide, Fe’2 is ferrous iron, Fe’3 is ferric iron, OH” is hydroxyl 
tiee radical and OH is hydroxide ion. 

Iron is used to catalyze the reaction. Maintaining iron in solution is important for the 
process to be successful in an in-situ application. To eliminate the necessity of performing 
the reaction under low pH conditions, as is the case with traditional Fenton’s chemistry, 
complexed iron is used in in-situ applications via the ISOTEC process. The hydrogen 
peroxide and dissolved iron solutions are injected through a site-specific delivery system 
providing sufficient distribution to selectively treat the area of concern. Reaction time is 
very fast, with oxidation capacity of the reagent being used up in a matter of a few days. 
Hydrogen peroxide breaks down into water and oxygen and the iron catalyst is oxidized 
and precipitates out of solution. It is important to note that the concentration of hydrogen 
peroxide will be relatively dilute, generally less than 15%, which eliminates the potential 
for significant exothermic reactions that are associated with higher concentrations of 
hydrogen peroxide. Experience with this process using low hydrogen peroxide 
concentrations and complexed iron has resulted in less than a 25’F temperature increase in 
field applications. Hydrogen peroxide not consumed in the above reaction will continue to 
oxidize the groundwater contaminants and will naturally degrade to oxygen and water. 

ISOTEC’s Fenton based oxidation process is effective on a wide range of contaminants 
including hard to treat recalcitrant compounds such as DCPD, gasoline additives including 
l$T,BE and BTEX, chlorinated solvents and pesticides. Hydroxyl radicals generated by 
the;ISOTEC process will oxidize nearly all contaminants with carbon / carbon double 
bonds (i.e., benzene and DCPD). 

The ISOTEC process consists of injecting stabihzed hydrogen peroxide and complexed 
iron catalysts into contaminated aquifers or vadose zones. As compared to conventional 

In-Situ Oxidative Technologies, Inc. 
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Fenton’s Reagent that requires acidic conditions (pH I 31, the ISOTEC process is 
effective at neutral (pH = 7) conditions. This is an important consideration in full-scale 
application since acidifying an aquifer is typically impractical. ISOTEC’s oxidation 
method utilizes a site-specific delivery system(s) designed to treat organic contaminants 
within an area of concern. ISOTEC oxidants and catalysts generate hydroxyl radicals, 
which react with the organic contaminants within the subsurface producing innocuous by- 
products such as carbon dioxide and water (and chloride ions if chlorinated compounds 
are being treated). 

Safety is a priority with the ISOTEX process. ISOTEC has not had a significant health 
and safety incident in over six years of field application. Most negative effects noted with 
in-situ oxidation occur with aggressive oxidation reactions utilizing high concentration 
reagents under pressurized conditions. These conditions can create a significant 
temperature rise and an enormous amount of carbon dioxide and/or oxygen off-gas, which 
can mobilize vapors and contaminants within the subsurface. ISOTEC does not utilize this 
approach. Reagents utilized by ISOTEC are stabilized and at low concentrations, with 
injection in a controlled manner to reduce the possibility of surface breakout or subsequent 
migration. 

2.2 Permanganate 

Permanganate is an oxidant historically shown to be effective against many chlorinated 
compounds. It varies from Modified Fenton’s reagent in several that are critical to the 
Site 3 5 project. Permanganate: 

l Is longer lived in the subsurface, 

e Does not actively desorb contaminant from the sorbed or DNAPL phases, 

0 Does not produce gas during injection. 

These differences from modified Fenton’s reagent define a specific role for permanganate 
in this remediation program. Since it does not actively desorb contaminant, it is better 
suited for targeting dissolved phase contamination rather than source removal. The 
stability of the fluid can allow for larger injection volumes than modified Fenton’s reagent 
since gas bubbles do not build up in the formation and lit permeability. These two 
characteristics along with the long-lived nature of the oxidant make it an excellent ‘polish’ 
mechanism for oxidation projects. 

In-Situ Oxidative Technologies, Inc. 
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3.0 PILOT STUDY 

During the pilot study ISOTEC personnel will introduce ISOTEC’s blend of modified 
Fenton’s reagents and permanganate into the subsurface using 15 injection wells. The 
modified Fenton’s treatment will desorb contamination adsorbed to soil and treat the 
majority of mass in groundwater. The permanganate will be injected following the 
ISOTEC reagents in order to treat remaining dissolved phase contamination. 

3.1 REMEDIATION PROGRAM OBJECTIVES 

The primary purpose of the remediation program is contaminant mass removal fi-om the 
saturated soil and groundwater at the site. Specific objectives of the pilot study are to: 

l Minimize the size and migration potential of the plume, 

l Cause little or no impact to the Highway 1’7 Bypass construction, 

l Protect potential migration pathways. 

3.2 REMEDIATION PROGRAM DESIGN 

The remediation program will include injection of ISOTEC reagents and permanganate 
into 15 injection wells across the pilot study area. The ISQTEC modified Fenton’s 
reagents will be injected during the first week of the study followed by permanganate 
injection approximately four weeks later. The first injection is intended to aggressively 
desorb and then oxidize sorbed contamination as well as treat the majority of the dissolved 
phase. The follow up permanganate injection will address the remaining dissolved phase 
mass for several weeks or months after injection. 

3.3 PERMITS AND APPROVAL 

ISOTEC has assumed that CH2M Hill will obtain permission from property owners and 
complete public notification as necessary, prior to injection activities. CH2M Hill will also 
obtain the necessary injection permits Tom the applicable regulatory agencies as 
necessary. 

3.4 UTILITY SURVEY 

During the remediation program, steps will be taken to ensure that the integrity of the 
utilities located at or near the treatment area are not disturbed by field activities. Utility 
verification and marking will be performed in accordance with the standard industry utility 
verification procedures. ISOTEC has assumed that CH2M Hill will be responsible for 
utility identification and marking prior to the initiation of injection wells. 

In-Situ Oxidative Technologies, Inc. 

PAGE 3 



Work Implementation Plan 
Operable Unit No. 10 (Site 35) 
Camp Lejuene, North Carolina 
ISOTEC Project # 900077 

November 14,2003 

3.5 WATER SUPPLY 

ISOTEC will use significant quantities of water during the remediation program. ISOTEC 
has assumed that CHZM Hill will obtain the necessary permits and/or permission corn the 
applicable entities to use a water supply. 

3.6 INJECTIONWELLINSTALLATIONANDCOMPLETION 

To effectively treat the saturated soil and groundwater contamination at Site 35, 15 
injection wells will be installed at 30-foot centers, based on an estimated 15foot radius of 
influence (ROI), across the site. The location of the injection wells is shown in Figure 1, 

The 15 injection wells will have an approximate completion depth of 47 feet bgs, with 10 
feet of screen. Boreholes will be drilled using a $-inch inside diameter hollow-stem auger 
to 47 feet bgs. The injection wells will be constructed of 2-inch diameter schedule 40 
polyvinyl-chloride (PVC) flush thread blank casing and 10 feet of slotted well screen 
(0.020~inch machine slotted casing). Blank casing will be left 6 inches below the ground 
surface. The top of the casing will be completed with a 2-&h schedule 40 PVC slip-by- 
male pipe thread adapter and 2-inch threaded cap. The annulus of each well will be filled 
with lo-20 grade silica sand which will extend from the bottom of the borehole to 
approximately two feet above the top of the screen followed by hydrated bentonite chips 
to 5 feet bgs. The remainder of the annulus will be filled with concrete. The exposed 
casing and a 1Zinch traffic box are necessary for the installation of ISOTEC’s injection 
equipment. An injection well design is shown in Figure 2. 

3.6.1 WELLDEVELOPMENT 

The injection wells will be developed by surging (using a surge block), bailing and/or 
pumping until five well volumes have been removed or purged water appears clear. 

Produced water will be placed in designated storage containers and stored on-site for 
disposal at a later date. CH2M Hill will be responsible for well development and disposal 
of the purged water. 

3.7 MOBILIZATION,DEMOBILIZATION ANDSTAGING AREA 

Mobilization activities include transportation and staging of equipment, materials, 
instruments, personnel, and services required for implementing the remediation program at 
the site. The equipment to be transported to the site will include a box truck housing 
hoses, tanks, drums, gas powered air compressor and generator, electric mixers and 
pumps, and pneumatic pumps. The materials to be transported to the site will include 
hydrogen peroxide and dry catalyst required for reagent preparation. As discussed in 
Section 3.5, an on-site water supply Gill be required for reagent preparation- 
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Demobilization activities will include removal of all staged equipment, materials, 
instruments, personnel, and services from the site. In addition, the activities will include 
decontamination of all equipment, drums, tanks and instruments. Demobilization activities 
will take place at the conclusion of the remediation program when the staged equipment, 
materials, instruments, personnel, and services are no longer needed to perform or monitor 
the remediation. All waste and debris generated during demobilization activities will be 
removed. Any unused chemicals will be transported from the site within 30 days. 

3.8 REAGENT PREPARATION 

ISOTEC reagents consist of a site-specific chelated iron catalyst and stabilized hydrogen 
peroxide (H202) oxidizer. The oxidizer consists of a predetermined concentration of 
Hz02 and water. ISOTEC typically utilizes stabilized Hz02 at varying concentrations 
ranging from 5% to 17%. For this pilot study, ISOTEC will utilize a Hz02 concentration 
of 12% and ISOTEC catalyst 4260. The H,O, will be shipped directly to the site 
irnmediately prior to field injection activities and stored in DOT approved 55-gallon drums 
with an initial concentration of 35%. The Hz02 will be diluted on-site to a 12% 
concentration. The Hz02 will be diluted in 300-gallon bulk tanks with water obtained on- 
site. The ISOTEC series catalysts consist of a chelated iron complex. The iron complex 
is similar and at post-reaction concentrations comparable to that of naturally occurring 
metals within a typical soil matrix (i.e., ppm range). 

A 3% solution of potassium permanganate will be prepared with on-site water and dry 
potassium permanganate. The final perrnanganate concentration in groundwater is 
expected to be in the low 100’s ppm range. The range will vary depending upon the total 
gallons injected and the volume of water into which the permanganate is diluted. 

The catalyst and permanganate will be shipped to the site in dry form, stored in an 
ISOTEC box truck, and mixed on-site in 300-gallon bulk tanks with water obtained on- 
site. Safe management and handling procedures are described in the health and safety 
plan. 

All reagents will be either injected during the remediation program or removed Tom the 
site at the completion of the project. 

3.9 INJECTION METHOD 

The ISOTEC modified Fenton’s reagent injection is a four-step process. Water is first 
through the well into the subsurface, followed by catalyst or stabilized H202. Water is 
then injected into the well to flush the reagent away Tom the borehole. Following the 
water flush, either catalyst or stabilized HZOZ, whichever was not injected first, is injected 
into the subsurface. A final water injection is completed to flush the reagent from the 
injection equipment. Depending upon injection flow rate and pressure variations during 
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the injection process, the total proposed reagent volume might be injected in one four-step 
cycle or several cycles spanning one or more days. 

The permanganate injection is a three-step process. ISOTEC begins by injecting water 
into the subsurface, followed by the permanganate solution. Following the permanganate 
injection, a final water injection is completed to flush the permanganate from the injection 
equipment. An injection method schematic is shown in Figure 3. 

3.9.1 Injection Equipment 

Chemical application equipment consists of varying size storage containers, pneumatic 
double-diaphragm pumps, 3/4-inch diameter (3/4’“) reinforced tubing, valves and cam-lock 
connectors. Transfer of the reagents from the storage and/or mixing containers to the 
point of injection will be performed via a double-diaphragm pump. Reagents are 
conveyed through 3/4” reinforced tubing and connected to the probe rod with a PVC 
wellhead containing ball valves, fittings and a pressure gauge. 

3.10 INJECTION RATES AND PRESSURES 

The ISOTEC pilot study has been designed by estimating subsurface conditions and past 
experience at similar sites. The injection rate and pressure are dependent upon soil 
permeability and cannot be determined before the pilot study. Based upon ISOTEC 
experience at sites with similar lithology, injection flow rates of between 3 and 8 gallons 
per minute and injection pressures of between 10 and 40 psi are expected. 

3.11 REAGENT QUANTITIES 

The injection goal for total ISOTEC modified Fenton’s reagent volume ranges from 
24,000 to 36,000 gallons. The goal for each injection screen is between 1,600 and 2,400 
gallons of total reagent. These volumes are equivalent to approximately 5% to 8% of the 
pore space within the anticipated 15-foot ROI and the lo-foot injection screen length. 

The injection goal for total permanganate and per screen volumes are equivalent to the 
Modified Fenton’s volume; between 24,000 and 36,000 gallons total and between 1,600 
and 2,400 gallons per well. 

These volumes are based on review of applicable data and ISOTEC’s past field 
experience. The actual volume of reagents and permanganate used will depend upon the 
injection flow rate, pressure and radial effects noted during injection 
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4.0 PILOT STUDY FIELD MONITORING 

Specific site monitoring will be performed during the pilot test to obtain information 
related to the treatment process and subsurface characteristics. Monitoring wells to be 
used for these purposes will be MW-72B, MW73B and MW-74B. Field monitoring for 
groundwater concentrations of Hz02 and total iron will be measured by ISOTEC in the 
non-injection wells prior to the start of each injection event and daily during each injection 
event to evaluate subsurface reagent distribution. 
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5.0 PROJECT SCHEDULE 
A proposed project schedule has been developed for the implementation of the tasks 
described in this report and to meet the project requirements as discussed with CH2M 
Hill. 

EVENT DATE 

Modified Fenton’s Reagent Injection January 19,2003 

Permanganate Injection February 23,2003 

Based on review of the subsurface characteristics, field activities for the site are estimated 
at eight (8) working days. Standard daily working hours on-site during the field activities 
will be during daylight hours, plus weekends as needed. 
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6.0 HEALTH AND SAFETY PLAN 

A site-specific health and safety plan for this project has been prepared by ISOTEC and 
enclosed as Appendix 1. The ISOTEC HASP will be followed during the implementation 
of activities described herein. A typical ISOTEC injection team consists of a field 
supervisor, along with l-2 field technicians. All members of the injection team will have 
completed health and safety training consistent with the Occupational Safety and Health 
Act (Title 29 of the Code of Federal Regulations 1910.120), with current certifications. 
The site supervisor will have completed an additional eight hours of OSHA training. The 
HASP shall be revised and/or updated to reflect site conditions and activities, as 
necessary. In addition to the ISOTEC HASP, personnel will also comply with any site- 
specific safety protocols. 

ISOTEC personnel will create an exclusion zone around the injection pathway system and 
monitoring wells as part of their standard field operating procedures, with minimal site 
disturbance required. All injection and mixing activities will take place within this area, if 
possible. Reagents will be prepared on-site. Additional chemical storage precautions 
during non-working hours, such as an on-site lockable container (box truck) will be 
supplied to minimize any possible contact. Personnel protective equipment (PPE) will 
consist mostly of chemical splash attire, and items noted in the HASP. The site-specific 
HASP will be available on-site during all field operations. 

The ISOTEC process was created based on numerous years of both academic and private 
research in the chemical oxidation field. ISOTEC personnel understand the potential 
dangers associated with the oxidizers such as hydrogen peroxide, and have completed 
extensive safety training. 
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7.0 LESSONS LEARNED ON PREVIOUS ISOTEC PROJECTS 

Past experience at similar sites suggests several lessons learned that should be considered 
during this pilot study. 

0 Surfacing - Subsurface reactions produce gases that migrate vertically. Any 
vertical permeability pathways or conduits can allow the gas to migrate to ground 
level and “surface”. The gas can transport groundwater and reagent through the 
conduit as well; therefore liquid can bubble to surface. Conduits can be naturally 
occurring, i.e. fractures, or man made. Natural fractures are normally observed in 
clays and dry silts. Man made conduits include abandoned bore holes or probe 
holes, annular spaces of monitoring wells, monitoring well casings, and injection 
well annular spaces. All future bore and probe holes should be abandoned with 
hydrated bentonite to 6 inches below grade and a concrete plug to surface. 
Monitoring wells within 15 feet of an injection well should have a PVC threaded 
adapter glued on and a threaded cap with pressure gauge attached during injection. 
Annular spaces of monitoring wells should be observed during injection for liquid 
accumulation in the street box or surfacing around the street box. 

l Increasing Groundwater Concentrations - The ISOTEC process causes 
contaminant desorption as well as dissolved phase oxidation. If sticient 
contaminant mass is present in the adsorbed phase or as non-aqueous phase liquid 
(NAPL), more mass may be transferred to the dissolved phase than can be treated 
during one injection event. This can result in higher contaminant groundwater 
concentrations after injection than before injection. Total contaminant mass will 
still be reduced. 

0 Variations in Permeability - Permeability variations laterally can cause 
significantly different injection conditions. Pressures, flow rates and injection 
volumes can vary from well to well. Vertical permeability variations can cause 
poor distribution of reagent even in a relatively uniform lithology. 

l Estimated Volumes - The estimated volumes for this remediation program are 
based on review of applicable data and ISOTEC’s past field experience. The 
actual volume of reagents used will depend upon the injection flow rate, pressure 
and radial effects noted during injection. 

l Observed Reagent Distribution - Field tests for reagent in nearby monitoring 
wells may or may not reflect the ROI of an injection well. Contaminant mass 
reduction is the primary method for evaluating an effective ROI. 
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Section 2 INTRODUCTION 

The purpose of this Health and Safety Plan (HASP) is to identify, evahrate and control health and safety hazards, and 

to provide for emergency response during field activities. All employees of ISOTEC, as well as its contractors and 

subcontractors who have agreed to abide by this HASP and who are involved in field activities on this project, will be 

bound by these provisions. This HASP is intended to supplement the HASP in Appendix A of the “Work 

Implementation Plan - Pilot Study at Operable Unit 10, Site 35” (Work Plan) prepared by the IT Corporation. 

This site-specific HASP is based on a review and evaluation of the potential hazards and risks associated with this 

project. It outlines the health and safety procedures, and the equipment required, needed to minimize the potential 

for harm to field personnel and site visitors. Since work activities, site conditions and exposures to various 

combinations of comaminants which may be present are variable, the potential for adverse health effects associated 

with field activities on this site cannot be predicted with confidence. 

2.1 Site Description & History 

The pilot test at Marine Corp Base (MCB), Camp Lejeune will take place in Operable Unit 10, Site 35. Site 35 is the 

former Camp Geiger Area Fuel Farm (Fuel Farm), which was decommissioned and removed in 1995. A six-lane 

divided highway was proposed by the North Carolina Department of Transportation (NCDCYJJ to intersect this site. 

Trichloroethene (TCE) and its associated dissolved chlorinated solvents are the contaminants of concern at Site 35. 

The contaminant mass dimensions are estimated to be approximately 400 feet long 100 feet wide, and 10 feet thick 

(15 to 25 A below nisi). There will be one injection event in this pilot test, during which reagents will be injected into 

15 injection wells. 

2.2 Key Personnel 

2.2.1 ISOTEC Project Manager: Stan Haskins 
The ISOTEC Project Manager has the following responsibilities: 

. To provide the ISOTEC Director of Health and Safety with project-related health and safety information. 

. To have a site-specific Health & Safety Plan (HASP) prepared. 
l To implement the HASP. 
. To see that the project is perhormed in a manner consistent with applicable local, state and f&r-al regulations. 
. To monitor compliance with the HASP. 

The ISOTEC Project Manager has the authority to take the following actions: 

. To suspend field activities, if the health and safety of field personnel are endangered. 

. To suspend an individual from field activities for infractions of the HASP, pending further consideration by the 
ISOTEC DHS. 

2-l 



2.2.2 ISOTEC Director of Health and Safe@ Tom Andrew 

The ISOTEC DHS has the following responsibilities, although he will not be on-site daring the work: 

. To consult with the IscurlEC Project Manager in project-related matters of health and safety. 

. To monitor compliance with the HASP. 
* To assist the ISOTEC Project Manager in complying with the terms of this HASP, and applicable regulations. 
e To verify that on-site personnel are properly trained and medically qualified to carry out their duties. 

The ISOTEC DHS has the authority to take the following actions: 

. To suspend work or otherwise limit personnel exposure if a HASP appears to be unsuitable or madequate. 

l To direct personnel to modify any work practices that are deemed to be hazardous to health and safety. 

’ . To remove field personnel from the project if their physical actions or mental condition endangers their own 

health and safety, or that of their coworkers. 

2.2.3 ISOTEC Site Safety Offer: Stan Hmkins 

The ISOTEC Site Safety Officer (ISOTEC SSO) will be present on-site during work The SSO and ISOTEC 

Alternate Site Safety OIficer(s) (AltemateISOTEC SSO) have the following responsibilities: 

. To direct on-site health and safety activities. 

. To report safety-elated incidents to the ISOTEC Project Manager and ISOTEC DHS. 
l To assist the ISOTEC Project Manager in all aspects off implementing the HASP. 
. To maintain an adequate supply of health and safety equipment on-site, as specified in the HASP. 

l To observe on-site health and safe@ activities, as specified in the HASP, and report results to the ISmC 

Project Manager and the ISOTEC DHS. 

The ISOTlX SSO has the authority to take the following actions: 

. To suspend field activities, if the health and safety of field personnel are endangered 

. To suspend an individual Tom field activities for infractions of the HASP, pending further consideration by the 

ISOTEC DHS. 
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2.2.4 ISOTEC Injection Technicians: 
Rachel Krabucher 

Tim Eilber, Mike Tanner, Nathun Torres & 

The ISOTEC Injection Technicians have the following responsibilities: 

l To repott safety-related incidents to the ISOTEC SSO. 
. To comply with the HASP while working. 
* To communicate safey concerns an&or ideas for safety improvements. 

The ISOTEC Injection Technicians have the authority to take the following actions: 

. To suspend field activities, if the health and safety of field personnel are endangered. 



Seetim 3 GENERAL HEALTH AND SAFETY REQUIREMENTS 

3.1 Personnel Medical Clearance 

Prior to working at this site, ISOTEC assigned employees must: 1) have been certi&xi by a licensed, ISOTEC- 

approved physician as being physically able to perlbrm their assigned field work and to use the Personal Protective 

Equipment (PPE) which will be required for this project, in accordance with the provisions of OSHA Regulation 29 

CFR 1910.120(f); 2) have successfully completed an ISOTEC 40-hour basic health and safety training course (Level 

C) for field personnel or its equivalent. Site managers and supervisors must have successhrlly completed an S-hour 

managers’ health and safety course, in addition to the other clearance requirements. 

ISOTEC subcontractor employees must also have similar medical, training, and respirator fit clearances and they will 
be required to provide proof of clearance before beginning work 

3.2 Hazard Training 

All personnel working on-site who have potential exposures to health or safety hazards shall be thoroughly trained as 

specified in OSHA Regulations 29 CFR 1910.120(e). This tmining will include: (1) Attendance at an initial 40-hour 

basic health and safety training course o&the Site; (2) At least three days of actual field experience under the direct 

supervision of a trained experienced supervisor; (3) On-site, site-specific training; and (4) an S-hour annual update in 

the basic health and safety training course. ISOTEC personnel may also receive specific topic training throughout 

the year, This training may include blood-borne pathogen training, low-level radioactivity safety, ergonomics 

updates, and newslettersbulletins with pertinent or applicable information. 

In addition to the above, on-site Managers and supervisors who are directly reslxmsible for, or who supervise 

employees engaged in hazardous waste operations must also receive: (1) 8-hours of site supervisor train& and (2) 

additional training at the time of job assignment on such topics as, but not limited to, the company’s safety and health 

program and the associated employee training program; personal protective equipment program; spill containment 

prograin; air quality monitoring emergency response; monitoring equipment usage and calibration, an& health 

hazard monitoring procedures and techniques. 

At the time of job assignment, special training will he provided to on-site personnel who may be exposed to unique or 

special hazards not covered by the initial 40-hour basic health and safety course. If ticlue or special hazards are 

UnexpectedIy encountered, specialized training will he provided before work proceeds. 

3.3 Incident Reporting 

&i ISOTEC Health & Safety Incident Report will be filed for any incident involving personnel working at this Site. 

Situations covered by this policy include, but are not limited to, fires, explosions, illnesses, injuries and motor vehicle 
collisions. These reports must be sent to the ISOTEC DHS within 24 hours of the incident. Worker’s Compensation 
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and Insumnce reports for ISOTEC employees must be f&d within 48 hours of each incident or illness that results 

from work-related activities and requires medical attention. See Attachment C for a copy of the ISOIEC IIealth & 

Safety Incident Report. The ISOTEC SSO or Project Manager will complete this form if-needed 

3.4 Illumination, Sanitation and Confined Space Entry 

3.4.1 Illumination 

All major work tasks will oxur outside during daylight hours The illumination requirements set forth by OSHA 

Regulations 29 CFR 1910.120 (m) will be met. 

3.4.2 Sanitation 

The sanitation requirements regarding potable and non-potable waters, toilet facilities and washing facilities will be 

followed as set forth in OSHARegulations 29 CFR 1910.120(n). 

3.4.3 Confined Space Entry 

confined Space Entries will not be conducted under this HASI? 

3.5 Respirator Maintenance, Fitting and Decontamination 

Respirators will only be used when deemed necessary by the ISO’IEC SSO. In the event that respirators are used, the 

respirators will be cleaned daily according to procedures described below. Cartridges will be replaced when 

breakthrough is detected at any time while in use. An increased resistance to breathing will determine breakthrough 

for HEPA cartridges. The following checks will be performed daily, in addition to the above: 

. Exhalation valve - pull off plastic cover and check valve for debris or for tears in the neoprene valve, which 

could cause leakage. 
. Inhalation valves - screw off both cartridges and visually inspect neoprene valves for tears. Make sure that the 

inhalation valves and cartridge receptacle gaskets are in place. 

0 Make sure a protective lens cover is in place. 

l Make sure you have the proper HEPA cartridges. 

. Make sure that the face piece harness is not damaged The serrated portion of the harness can fragment which 

will prevent proper face seal adjustment. 

= Make sure the speaking diaphragm retainer ring is hand tight. 

NOTE: The remirator MUST be Leak-Tested before each nse 
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Test the respirator for leakage by using both the positive- and the negative-pressure method. Lightly place your palm 

over the exhalation valve cover. Exhale gently. The body of the respirator should bulge slight& outward from your 

face. If any leakage is detected around the face seal, read* the head harness straps and repeat the test uutil there is 

no leakage. If leakage is detected other than in the face seal, the condition must be investigated and corrected before 

another test is made. The negative pressure test must also be made. Lightly place your palms or some impervious 

material, like Saran Wrap@ over the cartridges or Iilter holders. Inhale gently. The face-piece should collapse 

against the face. The respirator must pass these two tightness tests before the respirator is used The respirator will 

not furnish protection unless all inhaled air is drawn through suitable cartridges or filters. 

NOTEz Respirators provide no protection in oxygen-deficient atmospheres! 

After use, follow these steps to clean your respirator 

* Wash with Alconox@ solution and brush gently. (This step will remove any soil/solid particulate matter that 

may have been collected on the respirator during field activities.) 

l Rinse with distilled/de-ionized water, making sure that the inhalation and exhalation valves are clean and 

lmobstructed 
. Rinse with distilled/de-ionized water. 

* Wipe with sanitizing solution. (This step will assure the sterility of the respirator.) 
. Allow your respirator to air dry. 
q Place the respirator inside a sealed bag or a clean area away from extreme heat or extreme cold 

3.6 ISOTEC Project Manager Notification 

All field personnel must sign-in on a sheet maintained by the ISOTEC! SSO or the Alternate ISOTEC SSO before 

entering the Site. 

IF ANY PREVIOUSLY UNIDENTIFIED POTENTIAL HAZARDS ARE DISCOVERED DURING ANY 

FIELD WORK, LEAVE TJ3AT AREA OF THEl SITE ElfMEDIATELY AND CONTACT THE ISOTEC 

SSO FOR FURTHER INSTRUCTIONS. 

3.7 OSHA Information Poster 

In accordance with the Occupational Safety and Health Act of 1970, a copy of the OSHA information poster must be 

present at the Site. It will be posted at lbll size (11” x 17”) in a permanent structure or temporary field office, or will 

be commtmkated to on-site personnel via Attachment E. 
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3.8 Prohibitions 

Smoking eating, drinking, chewing ttibacco or toothpicks, applying cosmetics, storing food or food containers, and 

having open fires will be permitted only in designated areas that will be established by the ISOTEC SSO. Under no 

circumstances will any of the above activities be permitted within the Exclusion or Contamination Reduction Zones. 

Good personal hygiene should be practiced by field personnel to avoid ingesting contaminants. 

3.9 Initial Site Safety Meeting and Signing of Health and Safety Plan Compliance 
Agreement 

The ISOTEC SSO will hold an initial site safety meeting with ISOTEC, subcontmctor and contractor field personnel 

before work activities begin at the Site. At this meeting, it will be verified that all personnel have been provided with 

or have reviewed a HASP for the work activities to be performed at this Site. For ISOTEC personnel, its 

subcontractor’s personnel, and contractor personnel whose employer(s) have adopted this HASP, the HASP shall be 

reviewed, discussed and questions will be answered Signed Health and Safety Plan Compliance Agreement Forms 

of personnel who will be following this HASP will be collected by the ISOTEX SSO and filed Individuals refusing 

to sign the Form will not be allowed to work oh the Site. 

3.10 Daily Site Safety Briefings 

During field operations, site safety briefings will be held at the start of each day by the ISOTEC SSO to review and 

plan specific health and safety aspects of scheduled work All field personnel who are following this HASP are 

required to attend these briefings. These meetings and their content shall be documented by the ISCYIXC SSQ or 

Project Manager. Each company will have a SSO. SSO’s will meet each day to discuss accidents and relative risk 

and safety issues. Each SSO is responsible for their personnel. SSO’s will agree on communication methods when 

health and safety actions occur. Potential subjects that may be discussed are presented below: 

Preliminary 
. Medical clearances. 
. Training requirements. 
. Written HASP availability. 
. Designation of respon&iIities for on-site persoruael. 
* Identification of on-site personnel trained and certified to administer First Aid 

Training topics 

Review of HASP including: types of hazards; pathways of exposure; levels of protection; 
contamination avoidance; prohibitions; work procedmes; work zones; emergency response procedures; 

and, specific on-site area/work tasks of concern. 

Decontamination. 

Personnel Protective Equipment. 

Air Quality Monitoring Program. 
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3.11 ISOTEC Material Handling and Storage 

ISOTBC employees will handle and store potassium permanganate, hydrogen peroxide and catalyst to complete this 

project. Material Safetv Data Sheets (MSDS) are included as Attachment H These employees, the injection 

technicians and the SSO, have received training in the pmper handling and storage of the chemicals. They have also 

received specific training in the PPE required to handle the chemicals safely. A fire extinguisher will be on-site in the 

truck at all times. 

To mix potassium permanganate solution, potassium permangauate powder is added to the mixing tank followed by 

water and an electric mixer is turned on to mix the solution. The technician completing the mixing will wear a 

full-face air-purifying respirator to avoid inhalation of potassium permanganate dust. 

Once the potassium pennanganate is mixed, safety hazards associated with the reagents are minimal. Technicians 

will avoid contact with the liquids during injection and wear Modified Level D PPE. If contact occurs flush the 

afI&ted area with water and follow the procedures outlined in the MSDS sheet. 

In brief the 35% hydrogen peroxide and the catalyst should be stored in such a way that if a spill were to occur the 

two would not come into contact with each other. To avoid this, the 35% peroxide is stored in a location separate 

from the catalyst. Specifically the peroxide is stored in 5.5 gallon polyethylene drums on the ground outside of the 

ISOTEC box trucks while dry and liquid catalyst are stored inside of the box truck Diluting the peroxide is 

performed in a dilution tank Water is added to the dilution tank along with dry stabilizer in a predetermined volume 

to create a 12% concentration after the addition of a predetermined volume of 35% hydrogen peroxide. An electric 

drum pump or an air operated double diaphragm pump is used to transfer the 35% hydrogen peroxide into the 

dilution tank Two technicians are required to complete this process. One operates the pump and one holds the 

transfer wand in the dilution tank Both technicians wear splash shields and gloves while completing the transfer. 

To mix catalyst, Catalyst 4260 Component A is added to the mixing tank followed by a predetermined quantity of 

water and an electric mixer is turned on to mix the solution. Catalyst 4260 Component B is then added to the 

solution and mixing continues. Catalyst component C is then added to the solution and mixing continues. Although 

the mixing process is generally dust free, the technician completing the mixing will wear a dust mask as a 

precautionary measure. 

Once the catalyst is mixed and the peroxide is diluted safety hazards associated with the reagents are minimal. 

Technicians should avoid contact with the liquids during injection. If contact occurs flush the affected area with 

water and follow the procedures outlined in the MSDS sheet. 

Combustion issues associated with the presence of hydrogen peroxide, a strong oxidizer, are minimized since a 

maximum solution of 35% will be delivered to the site. The 35% peroxide is stored in DOT approved drums. 
FGmmable materials, i.e., gasoline, will not be stored near the peroxide or in locations where a spill of peroxide could 

occur. If 35% peroxide does come in contact with organic materials, i.e., wood, asphalt or clothing, the areas should 

be rinsed with water, contained and cleaned up following the procedures in section 9.2.4 Spill Prevention Plan. 
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Hydrogen peroxide at a concentration of 35% is insufTicient to came instantaneous combustion of non-flammable 

organic materials. The ISOTEC reagents are not mixed at the surface. The peroxide and catalyst only come into 

contact with one another in the subsurface. Precautions are taken, by flushing all equipment with water, between 

separate injections of each reagent. The maximum temperature rise documented in the subsurface due to the 

ISOTEC process is 25’F. 

_ End of Section - 
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St&ion 4 HAZARD ASSESSMENT 

An assessment of the known or suspected chemical, physical and biological hazards have been made for each 
of the activities specified below. 

4.1 Approved Work Activities 

Work activities, which may be perfbrmed under this HASP, are limited to the following: 

l Mixing and iniectinp; potassium permarmanate, hydrogen peroxide and catalvst through iniection wells. 

This HASP does not cover any site activities beyond those specifically listed above. Work activities not described 

above may be conducted only a&r an appropriate Addendum to this HASP has been issued by the ISOTEC DHS. . 

4.2 Hazards 

Potential hazards associated with the project are discussed below. Speciftc hazards associated with ISOTEC reagent 

handling and storage are discussed in Section 3.11. 

4.2.1 Environmental Contaminants 

The following chemical information presents the significant contaminants that have been previously identified 

or routinely encountered during groundwater sampling activities within the site boundaries. 

4.2.1.1 Chemical Hazards 

The following chemical hazards have been identified, based on documented prior site uses and/or initial site 

investigations: 

1 = Trichloroethcne (TCE) 

2. Potassium Permanganate 2-6% 

3. Hydrogen Peroxide (35%) 

4. Catalyst (inorganic salts) 

If inhaled, symptoms include eye irritation, headache, nausea, vomiting, dizziness, and drowsiness. Hydrogen 

peroxide has a PEL of 1 ppm and a vapor pressure of lSmm-Hg. Inhalation of hydrogen peroxide vapors causes 

irritation of the mucous membranes. Contact with skin causes bleaching and blistering. The catalyst contains iron. 

Inhalation of iron dust may cause irritation of mucous membranes 

4.2.1.2 Chemical Exposure Controls 

4 
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Contaminants usually enter the body through the mouth (ingestion), the lung (inhalation) or by absorption through 

the skin and mucous membranes. Chemical exposure through these routes will be controlled by limiting eating, 

drinking, and smoking to uncontaminated areas; through the use of hygiene practices and decontamination 

procedures; and by the use of appropriate engineering controls and personal protective equipment (PPE). There are 

four levels of personal protection (Levels A, B, C, and D), according to the degree of protection they afford, with 

Level A providing the greatest degree of protection. PPE is discussed in detail in Section 6. The initial level of 

personal protective equipment to be used while performing activities at the Site will be Modified Level D, based on 

the current site conditions without any known surface contamination. 

The contaminants known to be present in the soils and groundwater at the site do not have the capacity to become 

airborne during the subsurface injection of reagents, due to their confined nature in the subsurface. Therefore, the 

monitoring program outlined in Section 5, if deemed necessary, is considered to be protective of the surrounding 

areas, outside of the work zone. 

4.2.2 Physical Agents 

Physical agents include noise, electro-magnetic fields, ionizing and non-ionizing radiation, thermal stress, street work 

and concrete trucks. There is also a risk of physical injury from slips, trips, falls, cuts, sprains, etc., when working in 

the field with sampling tools, and when near heavy equipment, operating machinery and vehicular traffic including 

railroad equipment and trains. Field personnel should be able to recognize these hazards and take steps to avoid 

injurious contact with them. The Following precautions must be observed whenever heavy equipment is in use: 

l Personal protective equipment (PPE) such as steel-toed shoes, safety glasses or goggles, traffic safety vests, and 

hard hats must be worn at all times. 

l Personnel must at all times be aware of the location and operation of heavy equipment, and take precautions to 

avoid getting in the way of>ts operation. Never assume that the ,equipment operator sees you; make eye contact 

and use hand signals to inform the operator of your intent, particularly if you intend to work near or approach 

the equipment. 

o Never walk directly in back of or to the side of, heavy equipment without the operator’s acknowledgment. 

o When an equipment operator must operate in tight quarters, the equipment subcontractor should provide a 

person to assist in guiding the operator’s movements. 

o Keep all non-essential personnel out of the work area. 

i Any heavy equipment that is used in the exclusion zone should remain in that zone until its task is completed. 

The equipment subcontractor should completely decontaminate such equipment in the designated equipment 
decontamination area as required prior to moving the equipment outside of the Exclusion Zone. 

o Be aware of and yield to all railroad traffic. 

Noise Expwure 
Work at the site may be conducted with high noise levels tiom equipment such as excavators, pumps and drill rigs. 

ISOTEC standards require that hearing protection be used when noise levels exceed 85 dBA, averaged over an g- 
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hour day. Hearing protection will be required at this site for noise exposures greater than $5 dBA for any length of 

time. Hearing protection will bc worn anytime a normal conversation cannot be heard. ISOTEC and subcontractor 

personnel shall have hearing protection on-site and available for use at all times. 

Thermal Stress 

Depending on the altitude, geographic location and the season, the use of required PPE may cause heat or cold 

related stress on the wearer. The Heat Stress Casualty Prevention Plan as specified in Attachment F will be 

referred to for dealing with this health hazard during warm weather. The Plan outlines heat stress 

identification, treatment, prevention and monitoring. Fluids will be provided at all times during work periods, 

in order to maintain adequate body fluid levels for field personnel. 

Radiation Exposures 

Radiation is used to mean ionizing and non-ionizing, laser and microwave emissions. No sources of these 

forms of radiation are known to exist on-site. 

. 

4.2.2.1 Controls for Physical Agents 

No physical hazards, as defined, are known or believed to be present. 

4.2.3 Biological Agents 

Biological agents may be viral, fungal bacterial, or of higher orders: insects (including ticks and stinging insects), 

wild animals (especially snakes) and domesticated animals. Any mammal encountered on-site should be considered 

potentially rabid Field personnel are encouraged to use insect repellents before donning PPE. To avoid snake bites 

check for snakes before walking through grassy or debris strewn areas. The presence of medical waste suggests the 

possibility that pathogenic micro-organisms may be present. A fully-stocked first aid kit must be available for use in 

the field. 

4.2.3.1 Biological Agent Controls 

No biological agents, as defined, are known or believed to be present. 

4.2.4 Safety Hazards 

Use of steel-toed work boots, safety glasses or goggles will bc required when in an Exclusion Zone. Personnel should 

be aware that when PPE such as respirators, gloves, and protective clothing are worn, visibility, hearing, and manual 
dexterity are impaired. 
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Section 5 AIR QUALITY MONITORING AND MEASURES FOR THE 
CONTROL OF EMISSIONS 

5.1 Air Quality Monitoring Instrument 

Air quality will not be monitored by ISOTEC personnel during the pilot test. However, in the event that it is deemed 

necessary by the SW, air quality may be measured to determine exposure potentials prior to the start of work and at 

various times during the course of the project. Instruments which may be used to monitor air quality, are discussed 

below: 

. Photoionization Detector 

The HNu Systems Model PI-101 Photoionization Detector (PID) with a 10.7eV lamp or equivalent will be used 

to detect trace concentrations of certain organic gases and a few inorganic gases in the air. Methane, ethane, and 

the major components of air are not detected by the HNu PID. PID readings reflect total (readable) vapors in the 

air. PID readings must be given as “PID units”, rather than c‘ppm”. The PID detects mixtures of compounds 

simultaneously. PID readings do not meqsure concentrations of any individual comlxxmd when a *e of 

compounds is present. 

The PID will be calibrated twice each day (before start of work and after the conclusion of work) using an 

isobutylene standard (mol~ar weight = 56.2) for calibration. Calibrations will be logged PID readings should 

be measured in the breathing zone of the most highly exposed worker (i.e., the person who is closest to the 

source of known or suspected contamination). 

. Combustible Gas Indicator/Oxygen 

An approved Combustible Gas Indicator/Oxygen Meter and/or a four gas meter will be used to measure the 

concentration of flammable vapors and gases and oxygen in the air during field activities. Flammable gas 

concentrations are measured as percentages of the Lower Explosive Limit (LEL). Oxygen content is measured as 

a percentage of air. 

5.2 Air Quality Response Levels 

In the event that air monitoring is required the Site Safety Officer will decide when to change protection levels in 

response to air monitoring results. The ISOTEC DHS will be notified of any upgrades from initial protection levels, 

as soon as is practicaL ISOTEC Action Levels for this project are descrii in detail in Table 5-1, at the end of this 

Section. These Action (Response) Levels apply to the work activities covered by this HASP. 
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5.3 Monitoring Guidelines 

5.3.1 Background Organic Vapor Monitoring 

In the event that air monitoring is required, background organic vapor and combustible gas readings may be taken at 

least twice daily: before the start and atter the conclusion of work activities. Background levels will be taken at 

locations surrounding the site that are unaffected by on-site work Once work at the site begins, reselection of the 

original background location may be required 

5.3.2 Air Monitoring Protocol 

In the event that air monitoring is required at least one series (series=PID and CGI) of readings will be taken every 

15 minutes during intrusive work activities (i.e. drilling excavation). If no increases in readings above action levels 
are observed after one hour of monitoring the frequency will be reduced to once every 30 minutes. If no increases in 

readings above action levels are observed after two hours of monitoring the frequency will be reduced to once each 

hour. During non-intrusive work activities, one series will be performed at the start of work, one series at some point 

during the work and one near the conch&on of the work This will be in addition to the background monitoring 

described in the previous section 

5.3.3 Documenting Monitoring Results 

A calibration log will be kept for each of the monitoring instruments used, which describes the calibration method(s) 

nsed, and the readouts obtained Should work at the site require respiratory protection, the need for a personal 

exposure-monitoring program will be eval~ted by the ISOTEC DHS. Details of this program and any monitoring 

equipment required for its implementation will be specified in an Addendum to this HASP prepared by the ISOTEC 

DHS. Records of exposnre measnrements will be maintained in the Health and Safety file for this project. 
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TAWLE 5-l 
i ISOTEC RESPONSE ACTIONS 

ISOTEC! Air Oualitv Measurements and Response Actions 

Air Oualitv Measurement (I) Freauencv Response Action 

PID reading less than 1 unit above Every 15 minutes during injection Modified Level D Protection (at the 
background (averaged over 1 for first 1 hour. If action levels not discretion of the ISOTEC SSO) 
minute) exceeded during first hour, then 

CGI reading less than 10% LEL every 30 minutes for one hour. If 

(averaged over 1 minute) 
action levels not exceeded during 
second hour, then every hour for the 

Oxygen Meter reading between duration of the injection events. 
19.5% and 25% (averaged over 1 
minute) 

PID reading greater than 1 unit Every 15 minutes during injection Level C Protection (at the 
and less the 3 units above for firstl hour, If action levels not discretion of the ISOTEC SSO) 
background (averaged over 1 exceeded during first hour, then 
minute) every 30 minutes for the duration 
CGI rmdng less Ehan 1oo/o LEL Of the kiecuon events’ 

(averaged over 1 minute) 
\ Oxygen Meter reading between 

19.5% and 25% (averaged over 1 
minute) 
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Section 6 PERSONAL PROTECTIVE EQUIPMENT 

6.1 Description of Levels of Protection 

The personal protection equipment specified in this HASP will be available to all ISOTEC field personnel. The 

following requirements will also be met, in accordance with OSHA regulations: 

1. Facial hair may not interfere with the proper fit of respirators; 

2. Contact lenses will not be worn on-site, without exception. 

3. Eyeglasses that interfere with the proper fit of full-face respirators will not be worn. 

4. No eating drinking or smoking will be allowed in any area where respiratory protection is required 

Level D Personal Protective Equipment 

l Safety glasses or goggles 

l Steel-toed leather or rubber work boots 

l Hearing protection (if warranted) 

e Traffic vest with reflective strips. 

Modified Level D Personal Protective Euuipment 

. Hardhat(‘) 

l Safety glasses or goggles 

a Steel-toed leather work boots 

0 Rubber overboots, steel-toed rubber boots, or disposable ‘booties” ‘I) 

l Nitrile-butadiene rubber outer gloves 

e Nitrile surgical gloves (to be worn underneath outer gloves) 

l Dust mask for catalyst mixing 

l Face Shield for peroxide dilution 

l Polyethylene coated or Saranex impregnated Tyvek coveralls (I) (taped at cuffs) 

o Hearing protection (if warranted) 

e Trafhc vest with reflective strips. 

. o)Optional, at the discretion of ISOTEC SSO. 

Level C Personal Protective Equipment (not called for under this plan) 

0 Hardhat 

e Half-face Air-Purifying Respirator with applicable chemical cartridge combined with a HEPA tilter 

e Steel-toed leather work boots 

0 Rubber overboots, steel-toed rubber boots, or disposable ‘booties”’ 

l Nitrile-butadiene rubber outer gloves 

e Nitrile surgical gloves (to be worn underneath outer gloves) 

o Polyethylene coated or Saranex impregnated Tyvek coveralls (taped at cuffs) 



e Hearing protection if warranted. 

A first aid kit, multi-purpose dry chemical UL Class IOA-IOR-C fire extinguisher, eye wash station, and appropriate 

barricades will be present and maintained at the Site. 

Selection of the PPE specified for this project is based on a review of known or suspect& hazards, routes of potential 

exposure (inhalation, skin absorption, ingestion, and skin or eye contact) and the effectiveness of personal protective 

equipment in providing a barrier to these hazards. In addition, PPE has been selected to match the work requirements 

and task-specific conditions of the job, and to provide adequate protection without causing unnecessary discomfort or 

physical impairment to the worker. 

6.2 Initial PPE Levels for Specific Work Tasks 

The selection of Initial Levels-of-Protection takes into consideration the physical, biological and chemical hazards 

posed by the site as well as those posed by the various pieces of personnel protective clothing, Initial Levels-of- 

Protection are established so as to obtain acceptable levels of protection while not imposing an unacceptable level of 

physical stress on the wearer. 

The following initial PPE levels have been established for the tasks descrii in Section 4.1, Approved Work 

Activities: 

Work Activitv LeveI of Protection 

Potassium permanganate preparation Modified Level D with full- 
face air-purifying respirator 

Potassium permanganate injection Modified Level D 

ISOTEC catalyst preparation and injection Modified Level D 

ISOTEC oxidizer preparation and injection Modified Level D 

Reagent injection Modified Level D 

Monitoring well sampling Modified Level D 

- End of Section - 
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Section 7 DESIGNATION OF WORKZONES 

This section of the Health & Safety Plan applies to excavation projects where contaminated soils are exposed and may 

release their contaminants to the air, or come in contact with field personnel. To minimize the migration of 

contaminant from the Site to uncontaminated areas, three work zones will be set up: 

Zone 1: Exclusion Zone 

Zone 2: ,@&mination Reduction Zone 

Zone 3 : Support Zone 

The Exclusion Zone is the area where contamination occurs or could occur. Initially, the Exclusion Zone should 

extend a distance of 25 fi from the edge of intrusive activity unless conditions at the Site warrant either a larger or 

smaller distance as determined by the ISOTEC SSO. All persons entering the Exclusion Zone must wear the 
applicable level of protection as set forth in Section 6.1, Personal Protective Equipment and Section 6.2, Initial PPE 

Levels for Specific Work Tasks. It is anticipated that work zones will be established at each individual area of 

intrusive work rather than encompass the entire Site. 

The Support Zone is the area of the Site where significant exposure to contamination is not expected to cccur during 

non-intrusive activities. The Support Zone is considered to be the “clean area” of the Site. 

Between the Exclusion Zone and Support Zone is the Contamination Reduction Zone, which provides a transition 

zone between the contaminated and clean areas of the Site. The Contamination Reduction Zone will be located 

directly outside of the Exclusion Zone. All personnel must decontaminate when leaving the Exclusion Zone. A 

Contamination Reduction Zone (decontamination area) will be established adjacent to each individual area of 

intrusive work 

- End of Section - 
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Section 8 DECONTAiWNAT1oN PROCEDURES 

Contamination reduction procedures appropriate for the existing work area will be developed and specified by 

the SSO. Such procedures must be in place before site operations begin, and they must remain in place 

(modified as necessary) throughout the period of activity. Wherever possible, the need for decontamination 

should be reduced through work practices that minimize contact with contaminants. Personnel should avoid 

walking through heavily contaminated areas, should n.ot kneel or directly touch contaminated materials, and 

should use remote handling and sampling techniques when feasible. 

Decontamination will be performed only in designated areas. Separate areas may be set up for equipment and 

personnel. 

8.1 Personnel Decontamination 

Personnel who have been in contact with contaminated materials will decontammate themselves in the following 

manner: 

. 

. 

. 

Deposit contaminated equipment on plastic drop cloths. 

Stand in wash tub containing AlconoxB and water, wash boots and outer gloves with long handled brash. 

Rinse boots and outer gloves with long handled brush in a wash tub containing clear water or use a sprayer to 

rinse off boots and gloves. 

Remove ankle and wrist tapes; place in disposal drum. 

Remove outer gloves and place in disposal drum. 

Remove Tyvek@ suit and place in disposal drum. 

Remove respirator and place on table to be decontaminated. 

Remove inner gloves and place in disposal drum. 

Wash hands and face. 

8.2 Equipment Decontamination 

Equipment which might require decontamination includes heavy equipment, tools, monitoring equipment, 

sampling equipment, and sample containers; trucks and trailers; and the decontamination equipment itself 

when the decontamination is closed down. Before entering the site, all equipment will be cleaned to remove 

grease, oil, encrusted dirt, or other potential contaminants. 

All tools or equipment which have been in contact with contaminated materials, must be decontaminated after 

leaving the Exclusion Zone. This decontamination is to be performed using a high pressure/hot water “steam type” 

cleaner or a spray/rinse decontamination sequence as descrii in Section 3.5, Respirator Maintenance, Fitting and 

Decontamination, as appropriate. 

8-1 



Contaminated liquids from the decontamination area and contaminated clothing will be disposed of in accordance 

with site protocols. 

8.3 Disposal of Decontamination Wastes 

Solid and liquid decontamination waste will be containerized. Solids may be double bagged, or placed in a 

sealed drum or similar container. Liquids will be collected during decontamination and placed in sealed 

containers or pumped into holding tanks for future testing and disposal. Containers must be clearly labeled for 

content, the operation from which they were filled, and the dates. 

- End of Section - 
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Section 9 EMERGENCY RESPONSE PLAN 

9.1 Emergency Response 

Emergencies addressed by this plan include: 
. Fire; 
. Chemical over+xposures; 
. Physical injuries to site personnel; and 
. Chemical spills. 

The ISOTEC Health & Safety officer and Project Manager must be notified as soon as possible of any on-site 

emergency or potential emergency including fire, explosive conditions or OSHA-recordable physical injury. 

9.2 Emergency Recognition and Prevention 

9.2.1 Fires 

Fires are possible whenever oxygen and flammable gases or vapors are mixed together in proper proportions and an 

ignition source is present. Construction equipment provides an ignition source. To prevent Iires and explosions, a 

CGI as specified in Section 5.0 will be used to detect flammable or explosive atmospheres. Ignition and other sources 

which produce electrical sparks will be turned off and the area evacuated if vapors or gases reach 25% of the Lower 

Expiosion Limit (LEL) as measured by the CGI. Work will not resnme until the ISOTEC SSO observes CGI 

readings below 25% of the LEL for at least 5 consecutive minutes. 

9.2.2 Chemical Exposures 

Work should always be performed in a manner that minimizes exposure to contaminants through skin or eye co&q 

inhalation or ingestion. Work practices to reduce the risk of chemical exposure include: 

. PPE, as specified in Section 6.0, will be used by all field personnel covered by this HASP. A formal revision to 

the HASP must be made by the ISOTEC DHS to modify the PPE specilications. 

l Keep hands away Tom face during work activities. 

l Minimize all skin and eye contact with contaminants. 

Early recognition of the signs and symptoms of chemical exposure is essential for the prevention of serious chemical 

exposure incidents. Symptoms of exposure to the compounds present at the Site include the following 

Irritation of eves and mucous membranes, headache, nausea incoordination @&n~ “tit&‘). 
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If a person experiences any of these acute symptoms, or recognizes any of them in a fellow worker, the person 

experiencing the symptoms will stop work immediately and report to the ISOTEC SSO. If the symptoms persist or 

afkct perhormance in any way, the ISOTFX SSO will arrange for medical treatment. If the symptoms are serious, or 

afRct several people, work activities in the exposure area will be discontinued until more is known about the cause(s). 

Incident reporting procedures as specified in Section 3.3 will be initiated. 

9.2.3 Physical Injuries 

Site personnel should be on the lookout for potential safety hazards such as holes or ditches; improperly positioned 

objects, such as dmms or equipment that may fall; sharp objects, such as nails, metal shards, and broken glass; 

protruding objects at eye or head level; slippery s&aces; steep grades; unshored steep entrenchments, uneven terrain 

or unstable surfaces, such as walls that may cave in or flooring that may give way. Site personnel should inform the 

ISOTEC SSO of any potential hazards observed so that corrective action can be taken. 
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9.2.4 Spill Prevention 

Site personnel should be aware of potential conditions that could cause a spill and take preventative measures 

before a spill occurs. Safe storage and handling procedures are discussed further in Section 3.11. 

The tanks used to mix the potassium permanganate are oversized to prevent spillage from the tanks. If a small 

spill, less than 5 gallons, of potassium permanganate occurs it should be contained and soaked up with sorbent 

pads then placed in a poly drum. If a large spill of potassium permanganate occurs it will be contained and 

pumped into the storage tank with an air diaphragm pump. If a spill of potassium permanganate powder 

occurs it will be swept up and placed in a poly bag. A full-face air-purifying respirator will be used to prevent 

inhalation of potassium permanganate dust. 

Hydrogen peroxide and catalyst will be stored in such a way that if a spill of either were to occur the two 

would not come into contact with each other. The tanks used to dilute the peroxide and to mix and store the 

catalyst are oversized to prevent spillage from the tanks. If a small spill, less than five gallons of peroxide 

occurs to the ground surface water will be used to dilute it further and actions taken to prevent the fluid from 

entering the any storm drains or drainage ditchs, while the fluid is soaked up with clay sorbent. If a larger 

spill of peroxide occurs the same procedure will be followed and any excess liquid will be pumped into a clean 

empty storage tank. If a small spill, less than 5 gallons, of catalyst occurs it should be contained and soaked 

up with sorbent pads then placed in a poly drum. If a large spill of catalyst occurs it will be contained and 

pumped into the storage tank with an air diaphragm pump. If a spill of dry catalyst occurs it will be swept up 

and placed in a poly bag. 

If any spill occurs work will stop immediately until the spill is cleaned up and the cause of the spill is 

determined and corrected. All spilled materials will be disposed of properly. Refer to the appropriate 

MSDS sheet for proper disposal instructions. 

9.3 Emergency Alerting Procedures 

The ISOTEC SSO will alert the appropriate work grou.ps when an emergency occurs. The appropriate phone 

numbers for key project personnel are listed below in Section 9.5. The ISOTEC SSO and any isolated work group 

will carry radios if direct contact camlot be maintained 

9.4 Evacuation Procedures and Routes 

Normally, personnel should evacuate through the Contamination Reduction Zone, and from there, to the Support 
Zone. Evacuation from the Contamination Reduction Zone v4l proceed in an upwind direction iiom the emergency. 

If evacuation to the Support Zone does not provide sufficient protection from the emergency, personnel will be 

advised to evacuate the Site. 

9-3 



9.5 Telephone Numbers for Emergency Services and Contacts 

The telephone numbers of local emergency services are given below 

Emewency Service Telephone Number 

Ambulance 

Fire Department 

Police Department 

Hospital Onslow Memorial Hospital 

Poison Control Center 

USEPA National Response Center 

CH2M Hill - Charlotte 

CH2M Hill PM Christopher Bozzini 

ISOTEC co office 

ISOTEC PM Stan Haskins - Cellular Phone 

911 

911 

911 

(910) 577-2345 

(8001962-1253 

(800) 438-2427 

(704) 329-0073 

(704) 329-0073 

(303) 843-9079 

(303) 93 l-4257 

These telephone numbers must be verified.by the ISOTEC SSO before the start of field work. 

9.6 Emergency Response Personnel 

The ISOTEC SSO will have the primary role in responding to all emergencies at the Site. The ISOTEC SSO, or the 

Alternate ISOTEC SSO, will be present at the Site during all work activities. If any emergency such as a fire, 

chemical exposure, or physical injury occurs, the ISOTEC SSO shall IX notified immediately. The IS0I’EC SSO will 

direct all site personnel in cases of emergency. 

After an emergency has occurred at the Site, the causes and responses to that emergency shall be thoroughly 

investigated, reviewed and documented by the ISOTEC Project Manager and ISOTEC SSO; this documentation is to 

be submitted to the ISOTEC DHS within 48 hours ofthe incident. 

9.7 Decontamination Procedures During an Emergency 

Decontamination of an injured or exposed worker or during a site emergency shall he performed only if 

decontamination does not interfere with essential treatment or evacuation. 

If a worker has been injured or exposed and decontamination can be done: Wash, rinse, and/or cut off protective 
clothing and equipment. 

9-4 



If a worker has been injured or exposed and cannot be decontaminated: 

l Wrap the victim in blankets, plastic or rubber to reduce contamination of other personnel; 
. Alert emergency and off-site medical personnel to potential contamination and 

l Have the ISOTEC SSO or other personnel familiar with the incident and contaminants at the Site accompany 

the victim to the hospital. If possible, send a copy of the appropriate MSDS(s) with the victim. 

9.8 Emergency Medical Treatment and First Aid Procedures 

Emergency medical treatment or First Aid may be administered at the Site by the ISOTEC SSO or other personnel 

who have been certified in First Aid 

General emergency medical and First Aid procedures are as follows: 

l Remove the injured or exposed person(s) from immediate danger. 

l Render First Aid as nee&@ decontaminate aflected personnel, if necessary. 

. Call an ambulance for transport to local hospital immediately. This procedure shall be followed even if there is 

no annarent serious iniurv. 

. Evacuate other personnel at the Site to safe places until the ISOTEC SSO determines that it is safe for work to 

resume. 

. Report the accident to the ISOTEC DHS immediately. 

Emergency Medical Treatment and First Aid Procedures are presented in Attachment-G. 

9.9 Directions to the Hospital from Site 

The route and/or directions to the hospital from the Site are in Attachment B (Map to be completed for Final Draft). 

The dimtions to the hospital from the site must be verified by the ISOTEC SSO prior to the start of field work 
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Section 10 PERSONNEL ASSIGNMENTS 

10.1 Project Personnel 

ISOTEC personnel authorized to enter the Site and work on this project, subject to compliance with provisions of 

the HASP, are: 

ISOTEC Project Manager 

ISOTEC Site Manager 

ISOTEC Site Safety Officer 

ISOTEC Director of Health and Safety 

ISOTEC Injection Personnel 

Stan Haskins 

Stan Haskins 

Stan Haskins 

Tom Andrews 

Tim Eilber, Mike Tanner, Nathan Tones, and 

Rachel Krabacher 

Other personnel who meet HASP requirements, including training and participation in a medical surveillance 

program, may enter and work on the Site subject to compliance with provisions of the HASP. 

IO.2 Project Safety Responsibilities 

Personnel responsible for implementing this Health and Safety Plan are the ISOTEC Project Manager and the 

ISOTEC Site Safety Officer. Their specific responsibilities and authority are described in the ISOTEC Health 

and Safety Manual. 



Section 11 HEALTHAND SAFETYPLANAPPROVALS 

The authorized signatures below verify that this Health and S&ty Plan has been read and approved for the work 

to be performed at the subject site: 

ISOTEX Case Name: MCB, Camp Lejeume 

ISOTJX Case Number: 900085 

Stan Haskins 

ISOTEC Project Manager 

Date 

Tom Andrews 

ISOTEC Director of Health and Safety 

Date 
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section 12 HEALTHAND SAFETY PLAN COMPLIANCE AGREEMENT 

I have reviewed a copy of the Health and Safety Plan for , dated .I 

have read the HASP, understand it, and agree to comply with all of its provisions. I understand that I could be 

prohibited from working on the project for violating any of the safety requirements specified in the Health and 

Safety Plan. 

Name company 

Signature Date 

Name 

Signature 

Name 

Signature 

Comlpany 

Date 

Date 

Name 

Signature Date 

Name 

Signature 
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ATTACHMENT A 

SITE LOCATION MAP 



ATTACHMENT I3 

EMERGENCY ROUTE MAP 



EMERGENCY ROUTE MAP TO BE COORIDINATED WITH CH2M HILL 



ATTACHMENT C 

HEALTH & SAFETY INCIDENT REPORT 



IN-SITU OXIDATIVE TECHNOLOGIES, INC 
HEALTH & SAFETY INCIDENT REPORT 

Form IAS- 102 

Project Number: Date/Time of Incident: 

Project Name: Project Location: 

DESCRIPTION OF INCIDENT (Describe what happened and possible cause, identify individuals 
involved, witnesses, and their affiliations, and describe emergency or corrective action taken.) 

Reporter: 
Print Name Signature Date 

Reporter must deliver this report to the ISOTEC Director of Health and Safety within one day of the date of 
incident for medical treatment cases or vehicle accidents and within five days for other incidents. 

Reviewed by: 
Name Sig,nature Date 



ISQTEC SSO: 
Weather: 
Personnel Present *-.---.- 
Work Activities: 

Date: 

AfTiliation: 
Level of Protection: 

t---t--t-l 

L,EL 02% 
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ATTACHMENT E 

OSHA POSTER 
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ATTACHMENT F 

HEAT AND COi& STRESS GUIDELINES 



HEAT STRESS CASUALTY PREXENTION PLAN 

Due to the increase in ambient air temperatures and the effects of protective outer wear decreasing body 
ventilation, there exists an increase in the potential for injury, specifically, heat casualties. Site personnel will 
be instructed in the identibcation of a heat stress victim, the first-aid treatment procedures for the victim and 
the prevention of heat stress casualties. 

IDENTIFICATION AND TREATMENT 

. Heat Exhaustion 

Svmptoms: Usually begins with muscular weakness, dizziness, nausea, and a staggering gait. Vomiting is 
frequent. The bowels may move involuntarily. The victim is very pale, skin is clammy, and may perspire 
profusely. The pulse is weak and fast, breathing is shallow. The victim may faint unless victim lies down. This 
may pass, but sometimes it remains and death could occur 

First Aid: Immediately remove the victim to the Contamination Reduction Zone in a shady or cool area with 
good air circulation. Remove all protective outerwear. Call a physician. Treat the victim for shock. (Make 
victim lie down, raise feet 6 to 12 inches and keep victim warm but loosen all clothing). If the victim is 
conscious, it may be helpful to ingest sips of a salt-water solution (1 teaspoon of salt to 1 glass of water). 
Transport victim to a medical facility as soon as possible. 

l Heat Stroke 

Svmptoms: This is the most serious of heat casualties due to the fact that the body excessively overheats. Body 
temperatures often are between 107 degrees Fahrenheit to 110 degrees Fahrenheit. First there is often pain in 
the head, dizziness, nausea, oppression, and the skin is dry, red and hot. Unconsciousness follows quickly and 
death is imminent if exposure continues. The attack will usually occur suddenly. 

First Aid: Immediately evacuate the victim to a cool and shady area in the Contamination Reduction 
Zone, Remove all protective outerwear and all personal clothing. Lay victim on back with the head and 
shoulders slightly elevated It is imperative that the body temperature be lowered immediately. This can be 
accomplished by applying cold wet towels, ice bags, etc., to the head. Sponge off the bare skin with cool water 
or rubbing alcohol, if available, or even place victim in a tub of cool water. The main objective is to cool 
victim without chilling. Give no stimulants. Transport the victim to a medical facility as soon as possible. 

PREVENTION OF HEAT STRESS 

. One of the major causes of heat casualties is the depletion of body fluids. Qn the site there will be 
plenty of fluids available. Personnel should replace water and salts loss from sweating. Salts can be replaced by 
either a 0.1% salt solution, more heavily salted foods, or commercial mixes such as Gatorade. The commercial 
mixes are advised for personnel on low sodium diets. 

. A work schedule should be established so that the majority of the work day will be during the 
morning hours of the day before ambient air temperature levels reach their highs. 

. A work/rest guideline will be implemented for personnel at all anticipated PPE levels. This guideline 
is as follows: 



Level D: 
Ambient Temperatures Maximum Work Period 

Above 9OoF 1 hours 
80° to 9OoF 2 hour 
700 to 8OOF 4 hours 

Level B and C: 
Ambient Temneratures Maximum Work Period 

Above 9OoF l/2 hour 
SO0 to 9OoF 1 hour 
700 to SOOF 2 hours 
60° to 700F 3 hours 
<60°F 4 hours 

A sufficient period will be allowed for personnel to “cool down.” This may require shifts of workers during 
operations. 

HEAT STRESS MONITORING 

For monitoring the body’s recuperative ability to excess heat, one or more of the following techniques should 
be used as a screening mechanism. Monitoring of personnel wearing protective clothing should commence 
when the ambient temperature is 70 degrees Fahrenheit or above. Frequency of monitoring should increase as 
the ambient temperature increases or if slow recovery rates are indicated. When temperatures exceed 80 
degrees Fahrenheit, workers must be monitored for heat stress after every work period. 

. Heart rate EIR) should be measured by the radial pulse for 30 seconds as early as possible in the 
resting period. The HR at the beginning of the rest period should not exceed 110 beats per minute. If the HR is 
higher, the next work period should be shortened by 10 minutes (or 33%) while the length of the rest period 
stays the same. If the pulse rate is 100 beats per minute at the beginning of the next rest period, the following 
work cycle should be shortened by 33%. 

. Bodv temperature should be measured orally with a clinical thermometer as early as possible in the 
resting period. Oral temperature (OT) at the begimring of the rest period should not exceed 99 degrees 
Fahrenheit. If it does, the next work period should be shortened by 10 minutes (or 33%), while the length of 
the rest period stays the same. However, if the OT exceeds 99.7 degrees Fahrenheit at the beginning of the 
next period the following work cycle should be further shortened by 33%. OT should be measured again at the 
end of the rest period to make sure that it has dropped below 99 degrees Fahrenheit. 

* Bodv water loss (BWL) due to sweating should be measured by weighing the worker in the morning 
and in the evening. The clothing worn should be similar at both weighings; preferably the worker should be 
nude. The scale should be accurate to plus or minus l/4 pound. BWL should not exceed 1.5% of the total body 
weight. If it does, workers should be instructed to increase their daily intake of fluids by the weight lost. 

Ideally, body fluids should be maintained at a constant level during the work day. This requires replacement of 
salt lost in sweat as well. 

Good hygienic standards must be maintained by frequent change of clothing and daily showering. Clothing 
should be permitted to dry during rest periods. Persons who notice skin problems should immediately consult 
medical personnel. 



COLD EXPOSURE CASUALTY PREVENTION PLAN 

Persons working outdoors in temperatures at or below freezing may be frostbitten. Extreme cold for a short 
time may cause severe injury to the surface of the body, or result in profound generalized cooling, causing 
death. Areas of the body which have high surface area-to-volume ratio such as fingers, toes, and ear, are the 
most susceptible. 

EFFECTS OF COLD EXPOSURE 

Two factors influence the development of ‘a cold injury: ambient temperature and the velocity of the wind. 
Wind chill is used to describe the chilling effect of moving air in combination with low temperature. For 
instance, 10 degrees Fahrenheit with a wind of 15 mile per hour (mph) is equivalent in chilling effect to still 
air at -18 degrees Fahrenheit. 

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph increases to 10 
mph. Additionally, water conducts heat 240 times faster than air. Thus, the body cools suddenly when 
chemical-protective equipment is removed if the clothing underneath is perspiration soaked. 

Local injury resulting from cold is included in the generic term frostbite. There are severe degrees of damage. 
Frostbite of the extremities can be categorized into: 

e 

of skin. 
Frost nip or incipient frostbite: characterized by suddenly blanching or whitening 

. Superficial frostbite: skin has a waxy or white appearance and is firm to the touch, 
but tissue beneath is resilient. 

s Deep Frostbite: tissues are cold, pale, and solid; extremely serious injury. 

To administer first aid for frostbite, bring the victim indoors and rewarm the areas guicklv in water between 
102 degrees Fahrenheit and 105 degrees Fahrenheit. Give a warm drink not coffee, tea or alcohol. The victim 
should not smoke. Keep the frozen parts in warm water or covered with warm clothes for 30 minutes, even 
though the tissue will be very painful as it thaws. Then elevate the injured area and protect it from injury. Do 
not allow blisters to be broken. Use sterile, soft, ~IY material to cover the injured areas. Keep victim warm and 
get immediate medical care. 

After thawing, the victim should try to move the injured areas a little, but no more than can be done alorie, 
without help. 

. Do not rub the frostbitten part (this may cause gangrene). 

. Do not use ice, snow, gasoline or anything cold on frostbite. 

Do not use heat lamps or hot water bottles to rewarm the part. 

Do not place the part near a hot stove. 

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature, it symptoms are 
usually exhibited in five stages; 1) shivering; 2) apathy, listlessness, sleepiness, and (sometimes) rapid cooling 
of the body to less than 95 degrees Fahrenheit; 3) unconsciousness, glassy stare, slow pulse, and slow 
respiratory rate; 4) freezing of the extremities; and, finally, 5) death. 
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ATTACHMENT G 

EMERGENCY PROCEDURES 



EMERGENCY MEDICAL TREATMENT AND FIRST AID PROCEDURES 

If an employee working at the Site is physically injured, emergency medical treatment and/or First Aid 
procedures will be followed. Depending on the severity of the injury, emergency medical response may be 
sought. If the employee can be moved they will be taken to the edge of the work area (on a stretcher, if 
needed) where contaminated clothing will be removed (if possible), emergency first aid administered and 
transportation to local emergency medical facility awaited. 

If the injury to the worker is chemical in nature (e.g., overexposure), the following procedures are to be 
instituted as soon as possible: 

. Eye Exposure - If contaminated solid or liquid gets into the eyes, wash eyes immediately at the 
emergency eyewash stations using large amounts of water and lifting the lower and upper lids occasionally. 
Obtain medical attention immediately. (Contact lenses are not permitted in the Exclusion Areas.) 

. Skin Exposure - If contaminated solid or liquid gets on the skin, promptly wash contaminated skin 
using soap or mild detergent and water. If solids or liquid penetrate through the clothing, remove the clothing 
immediately and wash the skin using soap or mild detergent and water. Obtain medial attention immediately if 
symptoms warrant. 

a Breathing - If a person breathes in large amounts of organic vapor, move the exposed person to fresh 
air at once. If breathing has stopped perform artificial respiration. Keep the affected person warm and at rest. 
Obtain medical attention as soon as possible. 

. Swallowing - If contaminated solid or liquid has been swallowed and the person is conscious, feed the 
person large quantities of salt water immediately and induce vomiting (unless the person is unconscious). 
Obtain medical attention immediately. 

First Aid Procedures 
. Remove the injured or exposed person(s) from immediate danger. 

* Render first aid if necessary, decontaminate affected personnel, if necessary. 

. Call an ambulance for transport to local hospital immediately. This procedure should be followed 
even if there is no apparent serious iniurv. 

* Evacuate other personnel on-site to a safe place until the ISOTEC Site Safety Officer determines that 
it is safe for work to resume. 

e Report the accident to the ISOTEC Director of Health .and Safety immediately. 
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MSDS SHEETS 



Hyarogen Peroxide. (4u to W%) :, ..,.,,; I.. Pagelof9 

MATERIAL SAFETY DAT 
Hydrogen Peroxide (40 to 60%) 

CMC 
MSDS Ref. No: 7722-84-1-4 

Version: US/Canada 
Date Approved: 06/10/2002 

Revision No: 6 

1. PRODUCT AND COMPANY IDENTIFICATION 

PRODUCT NAME: Hydrogen Peroxide (40 to 60%) 
ALTERNATE TRADE NAME(S): Durox@ Reg. & LR 50% Hybrite@ 50% Oxypure@ 50%, 
Semiconductor Reg & Seg 50%, Standard 50%, Technical 50%, Chlorate Grade 50%, Super D@ 50% 
GENERAL USE: Durox@ 50% Reg. and LR - meets the Food Chemical Codex requirements for aseptic 
packaging and other food related applications. 

Oxypure@ 50% - certified by NSF to meet ANSI/NSF Std 60 requirements for drinking water treatment. 

Standard 50% - most suitable for industrial bleaching, processing, pollution abatement and general oxidation 
reactions. 

Semiconductor Reg. & Seg. 50% - conforms to ACS and Semi Specs., for water etching and cleaning, and 
applications requiring low residues. 

Super D@ 50% - meets US Pharmacopoeia specifications for 3% topical solutions when diluted with proper 
quality water. While manufactured to th eUSP standards or purity and to FMC’s demanding IS0 9002 quality 
standards, FMC does not claim that its Hydrogen Peroxide is manufactured in accordance with all 
pharmaceutical cGMP conditions. 

Technical 50% - essentially free of inorganic metals, suitable for chemical synthesis. 

Chlorate Grade 50% - specially formulated for use in chlorate manufacture or processing. 

MANUFACTURER Emergency Telephone Numbers: 

FMC of Canada Ltd. 
Hydrogen Peroxide Division 
PG Pulp Mill Road 
Prince George, BC V2N2S6 
General Information: 604-561-4200 

CHEMTREC (U.S.): (800) 424-9300 
Emergency Phone 613-996-6666 (Canutec) 

FMC Corporation 
Hydrogen Peroxide Division 
1735 Market Street 
Philadelphia, PA 19 103 
General Information: (215) 299-6000 

Emergency Phone (303) 595-9048 (Medical) 
Call Collect 
Emergency Phone (609) 924-6677 (Plant) Call 
Collect I 
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i COMPOSITION / INFORMATION ON INGREDIENTS 

Chemical Name CAS# wt.% 

Hydrogen Peroxide 7722-84-1 40 - 60 

Water 7732-18-5 40 - 60 

3. MAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 

IMMEDIATE CONCERNS: Oxidizer. Contact with combustibles may cause fire. Decomposes 
yielding oxygen that supports combustion of organic matters and can cause overpressure if confined. 

POTENTIAL HEALTH EFFECTS: Corrosive to eyes, skin, nose, throat and lungs. May cause 
irreversible tissue damage to the eyes including blindness. 

ii. FIRST AID MEASURES 

EYES: Immediately flush with water for at least 15 minutes, lifting the upper and lower eyelids 
intermittently. See a medical doctor or ophthalmologist immediately. 

SKIN: Immediately flush with plenty of water while removing contaminated clothing and/or shoes, and 
thoroughly wash with soap and water. See a medical doctor immediately. 

INGESTION: I& nse mouth with water. Dilute by giving 1 or 2 glasses of water. Do not induce 
vomiting. Never give anything by mouth to an urmonscious person. See a medical doctor immediately. 

INHALATION: Remove to fresh air. If breathing difficulty or discomfort occurs and persists, contact 
a medical doctor. 

NOTES TO MEDICAL DOCTOR: Hydrogen peroxide at these concentrations is a strong oxidant. 
Direct contact with the eye is likely to cause corneal damage especially if not washed immediately. 
Careful ophthalmologic evaluation is recommended and the possibility of local corticosteroid therapy 
should be considered. Because of the likelihood of corrosive effects on the gastrointestinal tract after 
ingestion, and the unlikelihood of systemic effects, attempts at evacuating the stomach via emesis 
induction or gastric lavage should be avoided. Thlere is a remote possibility, however, that a nasogastric 
or orogastric tube may be required for the reduction of severe distension due to gas formation. 
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Hydrogen Peroxide (40 to 60%) ‘, ‘ Pixie3 of9 

5. FIRE FIGHTING MEASURES 

FLASH POINT AND METHOD: Non-combustible 

FLAMMABLE LIMITS: Non-combustible 

AUTOIGNITION TEMPERATURE: Non-combustible 

EXTINGUISHING MEDIA: Flood with water. 

FIRE / EXPLOSION HAZARDS: Product is non-combustible. On decomposition releases oxygen 
which may intensify fire. 

FIRE FIGHTING PROCEDURES: Any tank or container surrounded by fire should be flooded 
with water for’cooling. Wear full protective clothing and self-contained breathing apparatus. 

SENSITIVITY TO STATIC DISCHARGE: No data available 

SENSITIVITY TO IMPACT: No data available 

HAZARDOUS DECOMPOsITION PRODUCTS: Oxygen which supports combustion. 

/ 

6. ACCIDENTAL RELEASE MEASURES 

RELEASE NOTES: Dilute with a large volume of water and hold in a pond or diked area until 
hydrogen peroxide decomposes. Hydrogen peroxide may be decomposed by adding sodium metabisulfite 
or sodium sulfite after diluting to about 5%. Dispose according to methods outlined for waste disposal. 

Combustible materials exposed to hydrogen peroxide should be immediately submerged in or rinsed with 
large amounts of water to ensure that all hydrogen peroxide is removed. Residual hydrogen peroxide that 
is allowed to dry (upon evaporation hydrogen peroxide can concentrate) on organic materials such as 
paper, fabrics, cotton, leather, wood or other combustibles can cause the material to ignite and result in a 
fire. 

7, HANDLING AND STORAGE 

HANDLING: Wear cup type chemical safety goggles and full-face shield, impervious @lothing, such 
as rubber, PVC, etc., and rubber or neoprene gloves and shoes. Avoid cotton, wool and leather. Avoid 
excessive heat and contamination. Contamination may cause decomposition and generation of oxygen 
gas which could result in high pressures and possible container rupture. Hydrogen peroxide should be 
stored only in vented containers and transferred only in a prescribed manner (see FMC Technical 
Bulletins). Never return unused hydrogen peroxide to original container, empty drums should be triple 
rinsed with water before discarding. Utensils used for handling hydrogen peroxide should only be made 
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of glass, stainless steel, aluminum or plastic. 

STORAGE: Store drums in cool areas out of direct sunlight and away from combustibles. For bulk 
storage refer to FMC Technical Bulletins. 

COMMENTS: VENTILATION: 
Provide mechanical general and/or local exhaust ventilartion to prevent release of vapor or mist into the work 
environment. 

8. EXPOSURE CONTROLS / PERSO:NAL PROTECTION 

EXPOSURE LJMITS 

Chemical Name 

Hydrogen Peroxide 1 PPm 

STELlCeiling PEL STEL/Ce$ing 
w ($.-&%@I (OSEIA) 

1 PPm 

ENGINEERING CONTROLS: Ventilation should be provided to minimize the release of hydrogen 
peroxide vapors and mists into the work environment. S1pills should be minimized or confined immediately to 
prevent release into the work area. Remove contaminated clothing immediately and wash before reuse. 

PERSONAL PROTECTIVE EQUIPMENT 

EYES AND FACE: Use cup type chemical goggles. Full face shield may be used. 

REXPIRATORY: If concentrations in excess of 10 ppm are expected use approved self-contained 
breathing apparatus. Do not use oxidizable sorbants such as activated carbon. 

PROTECTIVE CLOTHING: Liquid proof rubber or neoprene gloves. Rubber or neoprene 
-footwear (avoid leather). Impervious clothing materials such as rubber, neoprene, nitrile or polyvinyl 
chloride (avoid cotton, wool and leather). Comple:tely submerge hydrogen peroxide contaminated 
clothing or other materials in water prior to drying. Residual hydrogen peroxide, if allowed to dry on 
materials such as paper, fabrics, cotton, leather, wood or other combustibles can cause the material to 
ignite and result in a fire. 

9. PHYSICAL AND CHEMICAL PROPERTIES 

ODOR: Odorless 

APPEARANCE: Clear, colorless liquid 

pH: (as is) 1.0 to 3.0 
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PERCENT VOLATILE: 100% 

VAPOR PRESSURE: 22 mmHg @ 30°C (40%); 18.3 mmHg @ 30°C (50%) 

VAPOR DENSITY: (Air = 1): Not available 

BOILING POINT: 110°C (229OF) (40%); 114°C (237°F) (50%) 

FREEZING POINT: -41.4”C (-42.5”F) (40%); -52°C (-62’F) (50%) 

SOLUBILITY IN WATER: (in H20 % by wt) 100% 

EVAPORATION RATE: (Ektyl Acetate = 1) Above 1 

DENSITY: Not available 

SPECIFIC GRAVITY: (I320 = 1) 1.15 @ 2OYY4”C (40%); 1.19 @ 20°C/4”C (50%) 

COEFF. OIL/WATER: Not available 

ODOR THRESHOLD: Not available 

OXIDIZING PROPERTIES: Strong oxidizer 

COMMENTS: pH (1% solution) : 5.0 - 6.0 

1Oo STABILITY AND REACTIVITY 

CONDITIONS TO AVOID: Excessive heat or contamination could cause product to become 
unstable. 

STABILITY: Stable (heat and contamination could cause decomposition) 

POLYMERIZATION: Will not occur 

HAZARDOUS DECOMPOSITION PRODUCTS: Oxygen which supports combustion 

INCOMPATIBLE MATERIALS: Reducing agents, wood, paper and other combustibles, iron and 
other heavy metals, copper alloys and caustic. 

COMMENTS: Materials to Avoid : Dirt, organics, cyanides and combustibles such as wood, paper, oils, etc. 

http:i/msds.fmc.com/msds/38728dpf.htm 1 l/l 2/03 



Il. TOXICOLOGICAL INFORMATION 

EYE EFFECTS: Severe irritant (corrosive), (rabbit), (70% hydrogen peroxide) [FMC Study Number: 
ICG/T-79.0271 

SKIN EFFECTS: Severe irritant (corrosive), (rabbit), (50% hydrogen peroxide) [FMC Study 
Number: I89-10’791 

DERMAL LDs: >6.5 g/kg (rabbit) (70% hydrogen peroxide) jFMC Study Number: ICG/T-79.0271 

ORAL LDso: >225 mg/kg (rat) (50% hydrogen peroxide) WC Study Number: 186-9141 

INHALATION LCw: >O. 17 mg/L (rat) (50% hydrogen peroxide) MC Study Number: I89-10801 

TARGET ORGANS: Eye, skin, nose, throat, lungs 

ACUTE EFFECTS FROM OVEREXPOSURE: Severe irritant/corrosive to eyes, skin and 
gastrointestinal tract. May cause irreversible tissue damage to the eyes including blindness. Inhalation of 
mist or vapors may be severely irritating to nose, throat and lungs. 

CHRONIC EFFECTS FRO&l OVEREXPOSURE: There are reports of limited evidence of 
carcinogenicity of hydrogen peroxide to mice administered high concentrations in their drinking water 
(IARC Monograph 36,1985). However, the International Agency For Research on Cancer concluded that 
hydrogen peroxide could not be classified as to its carcinogenicity to humans (Group III carcinogen). 

CARCINOGENICITY 

Chemical Name 

Hydrogen Peroxide 

NTP IARC OSEIA 
Status Status Status 

Other 

Not listed Not listed Not listed (ACGIH) Listed (A3 9 Animal 
Carcinogen) 

12. ECOLOGICAL INFORMATION 

ECOTOXICOLOGICAL INFORMATION: Channel catfish 96 hour LC50 = 37.4 mg/L 
Fathead minnow 96 hour LC50 = 16.4 mg/L 
Daphnia magna 24 hour EC50 = 7.7 mg/L 
Daphnia pulex 48 hour LC50 = 2.4 mg,& 
Freshwater snail 96 hour LC50 = 17.7 mg/L 

For more information refer to ECETOC “Joint Assessment of Commodity Chemicals No. 22, Hydrogen 
Peroxide.” ISSN-0773-6339, January-1993 

http://msds.fmc.com/msds/38728‘dpf.htm 1 I/12/03 
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CHEMICAL FATE INFORMATION: Hydrogen peroxide in the aquatic environment is subject 
to various reduction or oxidation processes and decomposes into water and oxygen Hydrogen peroxide, 
half-life in freshwater ranged from 8 hours to 20 days, in air from IO-20 hrs. and in soils from minutes 
hours depending upon microbiological activity and metal contaminants. 

13. DISPOSAL CONSIDERATIONS 

DISPOSAL METHOD: An acceptable method of disposal is to dilute with a large amount of water 
and allow the hydrogen peroxide to decompose followed by discharge into a suitable treatment system in 
accordance with all regulatory agencies. The appropriate regulatory agencies should be contacted prior to 
disposal. 

14, TRANSPORT INFORMATION 

U.S. DEPARTMENT OF TRANSPORTATION (DOT) 

PROPER SHIPPING NAME: Hydrogen peroxide, aqueous solutions with more than 40% but not 
more than 60% hydrogen peroxide. 

PRIMARY HAZARD CLASS/DIVISION; 5.1 (Oxidizer) 

UN/NA NUMBER: UN 2014 

PACKING GROUP: 33 

PLACARDS: 5.1 (Oxidizer) 

LABEL: Oxidizer Corrosive 

OTHER SHIPPING INFORMATION: 
DOT Marking: Hydrogen Peroxide, aqueous solution with more than 40%, but not more than 60% 
Hydrogen Peroxide, UN 2014 
Hazardous Substance/RQ: Not applicable 
49 STCC Number : 4918776 

Aluminum tanks, drum/DOT 42D 

SPECIAL SHIPPING NOTES: IMDG: Hydrogen Peroxide, aqueous solutions with more than 40%, but 
not more than 60% hydrogen peroxide. 

IATA: Hydrogen Peroxide (40 - 60%) is forbidden on Passenger and Cargo Aircraft, as well as Cargo Only 
Aircraft. 

Protect from physical damage. Keep drums in upright position. Drums should not be stacked in transit. 

http://msds.fmc.com/msds/38728dpf.htr-n 1 l/12/03 



store drum on wooden pallets. 

15. REGULATORY INFORMATION 

UNITED STATES 

SARA TITLE III (SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT) 

SARA TITLE III SECTION 302 EXTRE:MELY HAZARDOUS SUBSTANCES (40 
CFR 355): 
Hydrogen Peroxide > 52% 
RQ: 1000 lbs. 
Planning Threshold: 1000 lbs. 

SECTION 311 HAZARD CATEGORY (140 CFR 370): 
Fire Hazard 
Immediate (Acute) Health Hazard 

SECTION 312 THRESHOLD PLANNING QUANTITY (40 CFR 370): 1000 lbs. (cont. 
>52%); 10000 lbs. (cont. <52%) 

SECTION 313 REPORTABLE INGREDbIENTS (40 CFR 372): Not listed 

CERCLA (COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND 
LIABILITY ACT) 

CERCLA REGULATORY (40 CFR 302.4): Unlisted (Hydrogen Peroxide); RQ = 100 lbs.; 
Ignitability, Corrosivity 

TSCA (TOXIC SUBSTANCE CONTROL ACT) 

TSCA STATUS (40 CFR 710): Listed 

RCRA STATUS: Waste No. DO01 Waste No. DO02 

CANADA 

WHMIS (WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM): 
Hazard Classification: Class C (Oxidizer), Class D, Div. 2 Subdiv. B, Class E (Corrosive) 
Product Identification No. : 20 14 
Ingredient Disclosure List: Listed 

16. OTHER INFORMATION 

http://msds.fmc.com/msds/3872Sdpf.htm 1 I/12/03 



REVISION SUMMARY 
This MSDS replaces Revision #5, dated September 29,200O. Changes in information are as follows: 

Section 16 (Other Information): HMIS Headings 

EIMIS RATING NFPA RATING 

Key 
4 = Severe 
3 = Serious 
2 = Moderate 
1= Slight 
0 = Minimal 

HMIS RATINGS NOTES: Protection = H (Safety goggles, gloves, apron, the use of a supplied air 
or SCBA respirator is required in lieu of a vapor cartridge respirator) 

GENERAL STATEMENTS: Note: NFPA - Reactivity is 3, when greater than 52% 

The contents and format of this MSDS are in accordance with OSHA Hazard Communication Standard and Canada’s 
Workplace Hazardous Information System QVHMIS). 

National Fire Protection Association (NFPA) 

SPECIAL = OX (Oxidizer) 

Hazardous Materials Identification System @MIS) 

http://msds.fmc.comlmsds/38728dpf.h~ 1 l/li2/03 
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ccI31[~MxaA~s. 
lKNCORE=ORATtiD 
P. 0. BOX 5430 
PARflpPAANp, NJ 07054 

PI?ONE:973-560-1400 
FIX- 973-560-0400 

MATE= SAFETY DATA SHEET 

SECTION 1 - MIATERIAI., IDENTIFICATION 

PRODUCT NAME ISOTECSM stabilizer 0875 

ISOTECis a registered servicemark of In-Situ Oxidative Technologies, Inc. 

~MAMIFACTURER 

EMERGENCY TELEPHONE NzIMBER(S) 

DATE PREPARED: 
C.A.S, CHEMICAL NAME 

i sYNoNYMs 
CHEMICALFAMILY 
EMPIRICAL FORMULA 
INTENDED USE 

‘I’MC Ch&nicaI, Inc. 
P.O. Box 5430 
Parsippany, NJ 07054 

(973) 560- 1400 (Nor&hem NJ) 
(609) 275-8500 (Southern m) 

JANUARY 1996 (Revised, 8/00) 
Not Applicable (Mixture) 
None 
Not Applicable 

StMizing Agent 

SECTION 2 - INGXEDIENTS 
-.-.--U---I--~----- -.-- -1-s --Y-9 
CAS Number and Chemical Name % OSHA ACGIH ACGES 

PEUTLV-TWA STEL-TWA 
ppm - mg&f ppm-mgm/13 

Stabilizer is a trade secret 100 Not 
estabiished 

Not 
established 

This product is not listed as a known or suspect carcinogen by NTP or IARC 



MATERLAL SAFETY DATA SREE 

SECTION 3 - EIEAL'IX HAZARDS 

EMERGENCY OVEZRVIEW 

ROUTES OF EXPOSURE 
inhalation, Skin Contact, Ingestion 

EXPOSURE STANDARDS 
No exposure standards have been established 

HEALTHHAZARDS 
Amount of respirable dust is low in the product; however, it may cause skin or e’ye irritation 
upon prolonged exposure. May be harm&l if swallowed. 

TARGET ORGANS 
Skin and mucous membranes 

SIGNS AND SYMPTOMS OF’ EXPOSURE (Acute and Chronic effects> 
No published data on skin absorption, contact, inhalation or ingestion. Human industrial 
experience has shown no significant inhalation hazard nor skin irritation for low level long 
tern exposure. May be a moderate initzmt to unirrigated eyes and mildly k&&kg after 
irrigating eyes following overexposure. 

MEDICAL COMXTIONS GEPJERALL Y AGGRAVATED BY EXPOSURE 
None reported 

IRRITATION EFFECTS DATA 
No Data 

ACUTE TOXICITY EFFECTS DATA 
Oral LD50 - No Data 
De& LD50 - No Data 

OTI3ER ACUTE EFFECTS 
No Data 

CHRONIC/SUBCWRONIC DATA 
No Data 



SECTXON 4 - EIRST AID 
----I_ 

EYE CONTACT 
Hold eyelids apart and immediat.eIy flush eyes with plenty of water for at least 15 minutes. If 
initation occurs and persists, call a physician. 

SKIN CONTACT 
Wash acted area immediately with soap and water. 

INHALATION 
In case of it&ala&xi or suspected inhalation, move patient at once to fksh air. 

IIVGESTION 
Rinse mouth and dilute stomach contents with water or, prefirably, with milk. Large doses 
may cause nksea, vomiting and diarrhea. Systematic oral toxicity is extremely rare and has 
consisted of acidosis and hypocalcemic t&any. 

SECTXON 5 - BIKE AND EXPLOSION DATA 
----- --m--------e I_- 

CHARACTERISTICS: 1 

??lash Point None 
Upper Explosive Limit @EL) None 
Lower Explosive Limit (LEL) None 
Autoignition Temperature No Data 
Flash Point Method(s) Not Applicable 
Fire Hazard Classification None 
{QSHA/NFPA) 

EXTINGIJISHINGi%Bl%A 
product is noncombustible. 

SPECIAL FIRE FIGIiTING PROCEDURES 
Not Applicable 

UNUSUAL FIRE AND EXPLOSION HAZARDS 
NOllf-3 

.- 

‘- 



MATEUL SAFETY DATA SHEE 

SECTION 6 - REACTJYITY DATA 

C23EMCA.L STABILITY 
Stable 

INCOMPATIBILITIES 
None 

CONDITIONS TO AVOID 
None 

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS 
None 

HAZARDOUS POLYMERIZATON 
Will not occur 

NFPA Reactivity Rating 
None 

SECTION 7 - SPILL, LEAK AND WASTk DISPOSAL INFORMATION 

CLEAN-UP PROCEDURES 
Material should be swept up fbr salvage or disposal. 

OTHER EMERGFBCY ADVISE 
Avoid eye and skin con&&. Wear appropriate protective clothing. 

WASTE DISPOSAL 
This product does not present a danger or hazard for disposal. May be disposed of in a 
properly designated landfill ifneeded. 

E3WlROl’JMENTAL EFFECTS 
._ I- 

Aquatic Toxicity unknown 
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MATERIAL SAFE’W DATA SHEET 

SECTION 8 - PERSONAL PROTECTION/EXPOSU-RE CONTROLS 

EYE! PROTECTION 
Wear chemical goggles when airborne dust is anticipated. 

HAND PROTECTION 
Impermeable gloves. 

RESPIRATORY PROTECTION 
Wear appropriate NIOSWMSHA-approved respirator for dust protection if release of the 
product into the work area is expected. 

PROTECTIVE CLOTHING 
Long steeved clod&g to redtice exposed skjn area. 

ENGINEERJNG CONTROLS 
Avoid dra& that may disperse matqial beyond the work area. 

WORK AND HYGIENIC PRACTICES 
Provide readily accessible eye wash stations. Wash at tbe end of each work shift and before 
eating, smoking or using the toilet. , 

-I-” ---l---l-- ,--- ----a 

SECTION 9 - STORAGE AND HANDLING 

STORAGE 
Keep container tightly ciosed and dry. Keep in a cool place. 

HANDLING 
Do not inhale. Avoid co&aot with skiu and ‘eyes. 

OTHER PRECAUTIONS: 
Caref’ully read instxuctions before handling thiu material. Be sure that ail engineering and 
personal protective equipment is in working order. 

I-. 
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MATEIXIAL SAFETY DATA SmET 

--1 --I___ -- 

SECTION 10 - PHYSICAL AND CHEMICAL PROPERTIES 

PHYSICAL FORM Solid 
COLOR White 
ODOR None 

TYPICAL PHYSICAL DATA 

pH (1% solution) 4.6 
VAPOR PRESSURE (mm Hg) Non-Volatile 
VAPOR DENSITY (Air = 1) Non-Volatile 
BOILING POINT Not Applicable 
FREEJ?XNG/MELTINGPOINT 253” C 
SOLUBILM’Y IN WATER 20% by weight @ 25°C 
SPECIFIC GRAVITY (Water = 1) 1.2 
EVAPORATION RATE (Butylacetate = 1) Non-Volatile 
VISCOSITY (CPS) No Data 

-- 

SECTION IX - TRANSPORTATION BYFORMATION 

UNNo. 1481 
DOT SHIPPINGNAME No Data 

ZMO SHIPPINGNAME No Data 

LATA SHIPPINGNAME No Data 

The information set forth above is based upon information which TMC Chemical, I&. believes to be ammte. 
No warranty, express or impkd, is intended The information is provided solely for your i&km&ion and 
consideration and TMC Chemical, Inc. assumes no leg& responsibilityfor use or reliance thereon 



TMC CEEMICSfirS. 
IN6OR.PORATED 
P.O.BOXj430 
PARS~PPM, Nl 070.5-J 

j 

Pf?ONE: 973-SW-I400 
Ffl:973-560-0900 

IMATERIAL SAFETY DATA SHEET 

SECTION I - MATEFUAL IDENTIFICATION 

PRODUCT NAME lSOTECSM Catalyst Series 4260 
Component-A Powder Mix 

fSOTECSM is a registered servicemark of Jn-Situ Oxidative Technologies, fnc. 

MANUFACTURER TMC Chemicals, Inc. I 
P.O. Box 5430 
Parsippany, NJ 07054 

EMERGENCY TELEPHONE NUMBER(S), (973) 560-d4OO (Northern NJ) 
I (609) 275-8500 (Southern NJ) 

DATE PREPARED: 
C.A.S. CHEMICAL NAME 
SYNONYMS 

__ CHEMICAL FA~vIILY . 
EMPIRJCAL FORMULA 
JNTENDED USE 

May 2000 (Rev&d) 
MixtUB 
NOiT3 
Not Appficabie 
MfXT 
Catalyst 

SECTfON 2 - INGiREDlENTS 

CAS Number and Chemical Name 

Catalyst is a trade secret 

% 

100 

OSHA ACGtH ACGIH 
PEUTLV-TWA S-EL-I-WA. 
ppm - mg/M3 ppm - mg/M3 

Not estabffsfied Not established .- I- 



SECTlON 3 - HEALTH HAZAf4DS 

EMERGENCY OVERVIEW 

Applicable properties are relevant to the mixture when certain proprietary 
iflgredients present at their highest concentrations. Please note that the effects are 
normally lower for a typical mixture with smaller concentrafions of these ingredients 
present. 

ROUTES OF EXPOSURE 
Inhalation, Skin Contact, ingestion 

EXPOSURE STANDARDS 
See Section 2 for exposure standards on ingredients 

HEALTH HAZARDS 
Eye and skin irritant, harmful if inhafed or swallowed 

TARGET ORGANS 
Eyes, respiratory tract 

, 

SIGNS AND SYMPTOMS OF EXPOSURE (Acute and Chronic effects) 
irritant to mucous membranes and upper respiratory tract; stinging of eyes, causes 
eye and skin irritation, stoma& ache, breathing dif%cuIty 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
Not Evafuated 

1RRITATI6N EFFECTS DATA 
Not Evaluated 

ACUTE TOXICITY EFFECTS DATA 
Oral LD50 - Not Evaluated 
Denai LD50 - Not Evaluated 

OTkER ACUTE EFFECTS 
Not Evaluated m 

CWRONI~/SUEICHRONIC DATA 
: ‘hot Evaluated 



SECTION 4 - FiRSf AID 

EYE CONTACT 
Hold eyelids apart and immediately flush eyes with plenty of water for at least 15 
minutes. Cal/ a physician. 

SFIN CONTACT 
Wash affected area immediately with so’ap and water. 

INHALATION 
In case of inhalation or suspected jnhalation, move patient at once to fresh air and 
cati a physician. Keep patient abSoiuteiy quiet. If breathing has stopped or is 
labored; give assisted respiration (e.g., mouth-to-mouth). Supplemental owgen 
may be indicated. 

INGESTiON 
If swaliowed, call a physician immediately. Induce vomiting or remove stomach 
contents by gastric suction orily as directed by medical personnel. Wash mouth, 
with plenty of water. Never give anything by mouth to an unconscious person. 

SECTION 5 - fiRE.AND EXPLQSION DATA 
.~ ~.. ~~~ ~... --~- ~~~_- .--_ 

CMARACTERISTICS: 
Flash Point None 
Upper Explosive Limit (UEL) Not Applicable 
Lower Explosive Limit (LEL) Not Applicable 
Autoignition Temperature Not Applicable 
Flash. Point Method(s) None 
Unusual Fire & Explosion Hazards None 
Fire Hazard Ctassifrcation None 
(OSHA/NFPA) 

EXTlNGUISHfNG MEDIA - . - 
In case of fire, flood with water. .- .- 

SPEClAC FIRE FIGHTING PROCEDURES 
Firefighters should wear butyl rubber boats, gloves, body suit and self-containing I 
breathing apparatus. Use water spray to cool all affected containers. Avoid sfcin 
co$act. Contain. runoff water in dikes. Prevent stream contamination. Expended 

: liquids from fire fighting should be diverted to an active sanitary shwer line. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 
May emit toxic fumes of suifur oxides under burning conditions. See Section- 6 for 
hazardous combustion products. 



SECTION 6 - REACTIVITY DATA 

CHEMICAL STABlLf7-Y 
Stable 

f NCOMP ATlBttlTlES 
Avoid mixing powder with strong oxidizing agents and alkalies 

CONDI-ilONS~TO AVOID 
Contact with combustible maten’als, heat 

HAZARDOUS COMf3USTION OR DECOMPOSITION PRODUCTS 
Toxic fumes of Sulfur oxides i.e, SO2 and SO3 

HAZARDOUS POLYMERZ4TON 
Will not occur 

NFPA Reactivity Rating 
None 

SECTION 7 - SPILL, LEAK AND WASTE DliPOSAb INFORMATlOtj 

CLEAN-UP PROCEDURES 
Sweep up and repackage or @ace in receptacle for future disposal. 

OTHER EMERGENCYADVISE 
Avoid eye and skin contact. Wear protective cMhing including gloves, safety 
goggies, breathing mask end coveralls when handling. Stored materials should be 
placed in a dry and reasonably temperature area, preferably below 75°F. 

WASTE DfSPOSAL 
Remove to propedy designated landfill. Obkerve all federaf, state and local 
environmental r&gulaiions. 

.- .- 

ENVlRONMENTAL EFFECTS 
e Data not yet available 



-u---p- -- --u a-- 

%3X-ION 8 - PERSONAL PROTECX’IOWEXPOSURE CONTROLS 
mm-1 

EYE PROTECTION 
Spiash proof goggles. 

f-IAN5 PROTECTlON 
Impermeable gfoves made of Nitrife or rubber. 

RESPlRATORY PROTECTlON 
Wear appropriate NlOSH/MSHA-approved full-face respirator with HEPA cartridges 
for particulate matter/ dust. 

Pd0Tk-M CiOTHlNG 
Long sleeved clothing (e.g. cotton coveralls or T’yvek). 

ENGlNEERJNG CONTROLS 
Avoid drafts that may disperse materiai beyond the work area. Use light water 
spray for dust suppression. 

WORK AND HYGiENtC PRAblCES _ .- 

Provide readify accessibfe eye wash stations. Wash at the end of each work shift 
and before eating, smoking or using the toifet 

SECTION 9 - STORAGE AND HANDLItiG 

STOOGE 
Keep container tightly ciosed and dry. Keep in a cool place. Do not store next to 

strong oxidizers (e.g. hydrogen peroxide). Store approxfmatefy 10 feet away from oxidizers. 

HANBUNG 
Do not inhaJe. Avoid contact witi skin and eyes. 

OTHER PRECAUTIONS: . 
Carefuffy read instructions before hanclling this matetiaf. Be sure that all 
engineering and personal protective equipment is ‘in working order. 
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MATERlt4L SAFETY DATA SHEET 

SECTION’IO - PWSlCAL AND CHEMICAL PROPERTIES 

PHYSfCAL FORM 
COLOR 
ODOR 

TYPICAL PHYSICAL DATA 

Powder 
Light Green 
None 

pH (10% aqueous) 
VAPOR PRESSURE (mm Hg) 
VAPOR DENSITY (Air = 1) 
BOlLlNG POINT 
FREEZING/MELTING POfNT 
SOLU8fLITY IN WATER 
SPECIFIC GRAVITY (Water = 1) 
EVAPORATION RATE 
(Butyfacetate .= ? ) 
VISCOSfTY (CPS) 

353.9 . 
0 
Not Appficabfe 
Decomposition at 300°C I 
Not Applicable 
57% by weight @ 158” 
1.899 @ 14”/ 8°C 

Non Volatile 
Not Evaluated 

I --- -1-m- y___---- __I--- 

SECTION ? I- TRANSPCjRTATlON” 1NFORMATlON 

UN No. 1481 
DOT SHfPPlNG NAME No Data 

IMO SHfPPfNG NAME No Data 

LATA SHIPPiNG NAME No Data 

The infarmatioion set forth above is based upon information tvhich T%K Chemicafs, Inc. believes tie 
be accurate. No warranty, express or implied, is intended.’ Xfie. Snfonation is provided solely for 
your information and consideration and 7%X Chemical; Inc. assumes no legaf‘responsibiiity for use 
or reliance thereon. 



TMC CHEMXGA1-rS, 
X3WCORX?‘ORATED 
P.O.BOXS.430 
PARSIl=TTAM,NJ 571X-4 

i 

PliON.E:973-25~I400 
FH:973-360~0.m 

MATENAL SAFETY DATA SHEET 

SECTION I - MATERIAL IDENTIFICATION 
---II 

PRODUCT NAME lSOTECSM Catalyst-4260 
Chelopoiychempremox-8 

ISOTEC is a registered servicemark of In-Situ Oxidative Technologies, Inc. 

MANUFACTURER. TMC Chemicals, Inc. 
P.O. 80x 5430 
Parsippany, NJ 07054 

EMERGENCY TELEPHONE NUMBER(S) 

DATE PREPARED: 
C.A.S. CHEMICAL NAME 
SYNONYMS 
CHEMICAL FAMILY 
EMPlRfCAL FORMULA 
INTENDED USE 

(9?3) 560-1400 (Northern NJ) 
(609) 2758500 (Southern NJ) 

May 2000 (revised) 
k@ture 
None 
Not Applicable 
MIX-I- 
Catalyst 

_ .; 

SECTION 2 - INGREDIENTS 

CAS Number and Chemical Name % OSHA ACGIH 
PEIJTLV-TWA 
ppm - tig/M’ 

ACGlH 
S-EL-TWA 

ppm - mg/d 

Catalyst is a trade secret 100 Nat .es+b$shed Not established 



MATERIAL SAFETY DATA SHEET 

--I--- v- “- -- 

SECTION 3 - HEALTH HAZARDS 
I-- I__-- 

EMERGENCY OVERVIEW 

Applicable properties are relevant to the mixture when certain proprietary 
ingredients present at their highest cfincentrations. Please note that the effects are 
normally lower for a typical mixture with smaller concentrations of these ingredients 
present. 

ROUTES OF EXPOSURE 
inhalation, Skin Contact, Ingestion 

.EXPOSURE STANDARDS 
See Section 2 for exposure standards on ingredients 

HEALTH HAZARDS 
Eye and skin irritant, may be harmful if inhaled or swattowed 

TARGET ORGANS 
Kidney, Ureter, Bladder 

SIGNS AND SYMPTOMS OF EXPOSURE (Acute and Chronic effects) 
Irritant to mucous membranes and upper respiratory tract; causes eye and skin 
irritation 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
Not Evaluated 

IF?RlTATION EF’FECTS’DATA 
Nat Evaluated 

ACUTE TOXICITY EFFECTS DATA 
Oral LDSQ - Not Evaiuated 
Dermal lD50 _ Not Evaiuated 

OTHER ACUTE EFFECTS 
Not Evaluated e 

CHRONI(?SUBCHRUNIC DATA 
:. Mot Evahated 

,‘Z : 



SEC-KIN 4 - FIRST AID 

EYE CONTACT. 
t-fold eyelids apart and immediately ffush eyes with plenty of water for at least 15 
minutes. Call a physician. 

SKIN CONTACT 
Wash affected area immediately with soap and water. 

PNHALATiON 
In case of inhalation or suspected inhalation, move patient at once to fresh air and 
call a physician. Keep patient absofutrsiy quiet. tf breathing has stopped or is 
labored, give assisted respiration (e.g., mouth-to-mouth). Supplemental oxygen 
may be indicated. 

if swaflowed, call a physician. immediately. Induce vomiting or remove. stomach 
contents by gastric suction only as directed by medical personnel. Wash mouth 
with plenty of water. Never give anything iby mouth to an unconscious person. 

SECTION 5 - FiRE AND &PLO.SlON DATA 
a-- --w--- 

CHARACTE~~TKX: 

w-u--------- -- 

Flash Point 
Upper Expfosive Limit (UEL) 
Lower Explosive Limit (LEL) 
Autoignition Temperature 
,Fiash Point Method(s) 
Fire Haiard Classification 
(OSHAINFPA) 

Not Evaluated 
Not Applicable 
Not Applicable 
Not Evaluated 
Not Specified 

None 

EXTINGUISHING MEDIA 

. In case of fire, ffood with water. 

SPECIAL FIRE FIGHTING PROCEDURES “- 
Firefighters should wear butyl rubber boo&, gloves, body suit and self containitig 

m breathing apparatus. Use water spray to cool all affected containers. Avoid skin 
contact. Contain runoff water in dikes. Prevent beam contamination. Expended 
!q@ds from fire fighting should be diverted to an active sanitary sewer fine. 

: 

UNUSUAL FIRE AN5 EXPLOSlON HAZARDS - 
May emit oxides of carbon, nitrogen, and sulfur under burning conditions. 



u- -I_-- ------- 

SECTiOti 6 - REACTIVI-IY DATA 

CHEMfCAL STABILlTy 
Stable 

lNCOMPATl8lLITIES 
Strong Oxidizing Agents. Do not mix with pure oxidizing agents 

CONDITiONS TO AVOID 
Contact with combustible materials, heat 

HAZARDOUS COMBUSTION OR DECOMPOSlflON PRODUCTS 
Oxides of carbon, nitrogen and sulfur. 

HAZARDOUS POLYMERtZATON 
Will not occur 

NFPA Reactivity Rating 
Nane 

sEcTl0~ 7 - spu, LEAK AND WASTE rxspos~~ INFORMATION 
--II_- -wL- -II__ ---“u---l- -I___ 

CLEAN-UP PROCEDURES 
Do not mix combustible substances (e.g.Y sawdust) with spilled materiai. Do not 
raise dust while sweeping. 

OTHER EMER&NCY ADVISE 
Avoid eye and skin contact. Wear protective clothing. 

WASTE DfSPOSAL 
Sweep up, place in a bag and hold for waste disposal. Dissolve or mix the material 
with a combustible solvent and bum in a chemial incinerator equipped with an 
afterburner and scrubber. Observe all federal, state and kcaf environmental 
regulations. 

ENVIRO.NMENTAL EFFECTS 
: .Da& nat yet available 



M.ATERULSAFE?:YDATA SHEET 

I--- ---..- me- --.-w- 

SEC-I-ION 8 - PERSONAL PROTECTION/EXPOSURE COiTROLS 
-M--11----1- 

EYE PROTECTION 
Splash-proof goggles. 

-1 __I_-C___U..-m 

HAND PROTECTION 
Impermeable gloves made of Nitrile or rubber. 

RESPIRATORY PROTECTION ’ 
Wear appropriate NIOSH/lvSl-iA-approved full-face respirator’ with HEPA cartridges 
for particulate matter/ dust. 

PROTECTIVE CLOTHING -. 
Long sleeved clothing such as cotton coveralls or Tyvek. 

ENGINEERING CONTROLS 
Avoid drafts that may disperse material beyond the work area. Use light water 
spray for dust suppression. I. 

WORK AND HYGIENIC PRACTICES 
Provide readily accessible eye wash stations. Wash at the end-of each work shift 
and before eating, smoking or using the toilet. 

SECTION 9 - STORAGE AND HANDLING 

Keep container tightly dosed and dry. Keep in a cool place. Do not store near strong 
oxidizers (e.g. hydrogen peroxide). Store at least 10 feet away. 

. 

HANDLfNG 
Da not inhale. Avoid contact with skin and eyes. 

OTHER PRECAUTIONS: w 
Carefully read instructions before handling this- material, 3e sure that aH 
engineering and personal protective equipment ‘is in working order. 



MATERLAL SAFETY l+T.A SKEET 
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SECTION IO - PHYSICAL. AND CHEMICAL PROPERTlES 

PHYSICAL FORM Powder 
COLOR White 
ODOR None 

TYPlCAt PHYSICAL DATA 

pH (10% aqueous solution) 
VAPOR PRESSURE (mm Hg) 
VAPOR DENSITY (Air = 1) 
BOILING POINT 
FREEZING/MELTING POINT 
SOLUBfLJ7Y IN WATER 
SPECIFiC GRAVlTY (Water = 1) 
EVAPORATION RATE 
(Butylacetate = 7 ) 
VISC0SIlY (CPS) 

7.9-8.5 
Non Volatile 
Non Volatile 
Not Applicable 
> 30,O”C 
Soluble 

I Not Evaluated 

Non Volatile 
Not Evaluated 

--I__-- ----- --- -_I-- em- 

SECTION 7 I - TRANSPORTAYfON’INFORMATiON 

UN No. 1481 
DOT SHfPPtNG NAME No Data 

IMO SHIPPING NAME No Data 

LATA SHIPPING NAME No Data 

The information set foFtb above is based upon information Which TMC Chemicals, Inc. believes to 
he accurate. No warranty, express or implied, is intended. The information is provided solely for 
your information and consideration and TMC Chemical, Itic. assumes no legal responsibility for use 
or reliance thereon. 



PRODUCT NAME: CAIROX* potassium parmanganate. KMnO, TRADE NAME: CAIROX* potassium parmanganate 
SYNONYM* Permanganic acid potasskrm salt 

Chamelecn mineral TELEPHONE NUMBER FOR INFORMATION: 81512231500 
Oondyb crystals 
Permanganate of potash EMERGENCY TELEPHONE NO: 66Ol435-6656 

. 

MANUFACTURERS NAME: CARUS CHEMICAL COMPANY AFTER HOURS NO. 815/223-l 565 
: 5:OO PM-&O0 AM Central Standard Time 

MANUFACTURER’S ADDRESS: Monday-Friday, Waeksnds and Holidays 
Carus Chemical Company,., .’ ‘: 
1566 EighthStreet ” ‘- CHEMTREC TELEPHONE NO.: 800/424-9300 
P. 0. Box 1500 .’ 
LaSalle, IL 61361 ” ‘. .‘::.“.; ‘. 

; ,~ _..,’ 
>_‘, 

~m~ositihh&nation on lnaredients 

Material or comwnent CASNo,.:~ ; ;: +“.,‘!‘- 
Potassium permanganate 7722-f+7 ..,. ‘-- ..%7%,min. KMnO, 5 mg Mn per cubic meter of air 

‘.. . . . :~ 
;_ .‘. ‘., TLV-TWA 0.2 mg Mn per cubic meter of air 

,,,’ 1: 
‘( 

:.’ ;; 1 :/ -5 

,. Fve co*$@ ” 5 : 1 .: .:, ..,’ : I .;.,; ‘_ 

Potassium parman@nate~~i~d@r+@gtd eye tl&us on contact. It may cause severe bums that result in darn&? to the eye 

‘2. Skin Contact ., ., ,,..’ ,‘... ,.,’ ‘1 ‘. 

Chbd of solutiokat m&rr Mrnp&t&:&y:b;i .k&&ing to the skin, leaving bmwr stains. Con&&~ &h&ions at 
elevatecl temperatuFe anUMyS&~~~ti~ng ~tc+b&sldn. 

,2. ,’ : ,.. :. ,_ ...’ 

:. 



1. w 
immediately flush eyes with large amounts of water for at least 15 minutes holding lkls apart to ensure flushing of the entire surface. Do rot 
attempt to neutralize chemically. Seek medical attention immediately. Note to physician: Soluble decomposition products are alkaline. 
Insoluble decomposition product is brown manganese dioxide. 

2. Skin 
Immediately wash contaminated a&as with large amounts of water. Remove contaminated clothing and footwear. Wash clothing and 
decontaminate footwear before reuse. Seek medical attention immediately if irritation is severe or persistent. 

3. lflhalation 
Remove person from contaminated area to fresh air. If breathing has stopped, resuscitate and administer oxygen if readily available. Seek 
medical attention immediately. 

4. Jnaestion 
Never give anything by mouth to an unconscious or convu,l!&g’~n. If person is conscious, give latge quantitii of water. Seek medical 
attention immediately. 

i 

,: ” 

:_ :. 
Health Hazard 1 = Material&vhich und& fire conditions would give off Irritating combustion products. 
(tesa than 1 hour ewpdsum) Materialswhi@ Onthe skin could cause irritation. 
Flammabilii Hazard 0 = Materials that v&not-bum. 
Reactivity Hazard 0 = Mate&@ whi&‘in.@mselves are normally stable, even under fire exposure 

his; an&vhidh are not reactive with water. 
Special Hazard OX = Gxidiier ’ 

:. 

l Nafional Fire Protection Associa@xt?04 

,. 

_, 

.: : 

‘IRST RESPONDERS:: 

Wear prote+ive gloves, b&S,. gcgg&& .&cl re@rator. In case of fire, wear positive pressure 
breathing apparatus;, &pn%oh bii,of in&%&~ caution. Use Emergency Response 
Guide NAERG Q&‘(KSP+ P!580&7& G@.teNo. 140. 

,;-. ‘. .“. : 
.. 

FLASHPOINT 1 , Nbne 

FLAklMABLE QR.~P.LOSl~E:LlMlT~: ’ ,. .. L&,Nonflammable Upper: Nor@m&bie ,. ., .; :’ 

EXTlNGUISHING MEDIA :” -’ Use @ge quantities of water. Water will m pink’to &tple if in contact with potassium 
:,. ” .‘. pennang~ate: Dike.to FtaCn. Do n& use:* $i&nicals, CO,, Halon* or foams. .,- .‘: . . ::;. -:: ,:: ; y. .., ,. :: 

SPECIAL F~REFlotcfiN’G.PR~~wREs I’ lf:r&te&i,& ,#&l& ih &, dood &&water., .Cool all affected containers with large 
-*A_ 

‘. .,.. _./ 
_i’ ‘. quaritities.of,.w~~:‘Appty~t~, tiom.~ far a distance as possjble. Wear self-contained 

‘:_ @eathing a@p@usand fUI:prot+tive;@othing. ‘: .,. ,_’ .., 
.- ,. .“.>.. ” ._ ,, -.. ..’ , k..’ ;.’ -. 

. . ,, .‘.,~ 
,. .._ ‘J / ‘,., .. I;. J’. ,, 

-. 

e 



STE S 0 SE TAKEN IF MATERfAL IS RF,LEASED OR SPILLED P T 
Clean up spills immediately by sweeping or shoveling up the material. Do not return spilled materfal to the original container. Transfer to a clean metal 
drum. EPA banned the land disposal of DO01 ignitable waste oxfdiiem. These wastes must be deactivated by reduction. To clean floors, gush wfih 
abundant quantities of water into sewer, if permitted by Federal, State, and Local re@ations. 
(section 13). 

If not penrritted, Collect water and tmat chemiCally 

PERSONAL PRECAUTIONS 
PerSOnn~ should wear proteCtive clothing suitable for the task. Remove all fgni&m sources and incompatible ~teri~ before af&nptfng &an-up. 

Wash hands thoraugMy with ~aap and water after ,handl$g pok&nn permanganate. and before eating or smoking. Wear pmper proktfve 
equipment. Remove Contaminated clothing. : 

\IENTILAUON ‘.,>; :‘;-; 

t%hkk? Sufficient area or kx2i exhaust to ma&in exp&u&elow the TLV-TWA. 

CONDITIONS FOR SAFE STORAGF . . .i ‘. ‘_ 
Store in aCCordan@? with NFPA 430 requirements for Gf&s II oxidffers. 
Closed contatners. 

Pmtec$ Containers from physical damage. Store in a cool, dry area in 

and hydraulic fluid. 
Segregate from acids: pa&des~ fomteldehyde. and all Combustible, organic cr easily oxidizable materials including anti-freeze 

. 
,..‘. 

_ ; 
., : ^ ‘. 

.: .’ 
.,I: : 

;-.. 
_,;. I,“.. -. 

.. : :, .z .-. 

., 

PEspl~T~~y PROTECTS&- ‘. .-.: ,.. .,‘,: ; : 1 

ln the case where over~ure@$&Kist~ th&useof an approved NIOSH-MSHA dust respirator or an air supplied respirator is advised. 
EnMeering or admini~~.cont~shwld,tle:implemsnted to control dust. 

‘/ 
a!E 

,: ., 
:,.,, .’ ‘,s ., 

FaCeshield, goggles pr sa%ty~~asses&hsi& shields should be worn. Provide eye wash in working ama. .:. 
:. i 



I Section 9 Phvsicat and Chemical Prooerties 

APPEARANCE AND ODOR 

BOILING POINT, 760 mm Hg 

VAPOR PRESSURE (mm Hg) 

SOLUBILITY IN WATER % BY SOLUTION 

PERCENT VOLATlLE BY VOLUME 

EVAPORATION RATE (EUML ACETATE=l) 

MELTfNG POINT 

OXIDIZING PROPERTIES 

SPECIFIC GRAVlM 

VAPOR DENSlTY (AlR=l) 

Dark purple solid with a metallic luster, odorless 

Not applicable 

Not applicable 

6% at 2oOC (6fPF), and 20% at 65°C (149DF) 

Not volatile 

Not applicable 

Starts to decompose with evolution of oxygen (OJ at temperatures above 15(PC 
(302oF). Once initiated. the decomposition is exothemric and self-sustaining. 

Strong oxidizer 

2.7 Q 20°C (68°F) 

Not applicable 

Section 10 Stability and Reactivity 

STABILITY Under normal condiions, the material is stable. 

CONDITIONS TO AVOID Contact with incompatible materials or heat (>15006/3020F). 

INCOMPATlBLE MATERIALS Acids, peroxides, rixmaldehyde, anti-freeze, hydraulic fluids, and all combustible organic or readily 
oxidizable inorganic materials including metal powders. Wtih hydrochloric acid, toxic chlorine gas is liberated. 

HAZARDOUS DECOMPOSfTlON PRODUCTS When involved in a fire, potassium permanganate may liberate corrosive fumes. 

CONDITfONS CONTRIBUTING TO HAZARDOUS POLYMERIZA’IION Material is not known to polymerize. 

I Section II Toxicolonical Information 

Potassium psrmanganate: Acute oral LD,(rat) = 780 mg!kg Male (14 days); 525 n@kg Female (14 days) 
The fatal adult human dose by ingestion is estimated to be 10 grams. (Ref. Handbook of Poisoning: 
Prevention, Diagnosis 8 Treatment, Twelfth Ediion) 

EFFECTS GF OVEREXPOSURE 
I, Acute Overexoosure 

Irritating to body tissue with which it comes into contact. 

2. Chronic Overexposure 
No known cases of chronic poisoning due to potassium pennanganate have been reported. Prolonged exposure, usually over many 
years, to heavy concentrations of manganese oxides in the form of dust and fumes, may lead to chronic manganese poisoning, chiefly 
involving the central nervous system. 

3. Carcinooenr tv ‘ci 
Potassium perrnanganate has not been classified as a carcinogen by OSHA, NTP, IARC. 

4. Medical Conditions Generallv Aoaravated bv EZXDOSLW 

Potassium permanganate will cause further irritatiin of tissue, open wounds, bums or mucous membranes. 

Registry of Toxic Effects of Chemical Substances 
RTECS #SD6476000 



Entrv to the Fnvironmenf 

Potassium Pennanganate has a low estimated lifetime in the environment, being reediiy converted by oxidizable materials to insoluble 
manganese dioxide (MnOJ. 

J3ioconcentration Potential 

In non-reducing and non-acidic environments manganese dioxide (MnOJ is insoluble and has a very low bioawumulatiie potential. 

Aauatic Toxicity 

Rainbow trout, 96 hour LC,: I .8 mgfL 
Bluegill sunfish, 96 hour LC,: 2.3 mgk 

.; .d.. 
DEACllVATiON OF DO01 IGNITABLE WASTE 0-S BY CHEMICAL REDUCTION 

! .., _ ,_ I . . ;.- ; ._ : 
Reduce potassium pennanganate in aqueou+o@or&;s‘-with sodium thiosulfate (Hype), of sodium bisulfite or fenous salt solution. The 
thiosulfiteor~~ssaltmayrequi~somedil~e~sulfuriC~dtop~m~erapidredudion. Ifacidwasused, neutraliiewithsodium bicarbonate 
to neutral pH. Decant or filter, and mix the.sliidgX+wit+odiu~ carbonate and deposit in an approvsd landfill. Where permitted, the sludge 
can be drained into sewer with large quantft& ofLuat+: Use caution when reacting chemicals. Contact Carus Chemical Company for 
addiional recommendations. 

: ‘. 

:.. 

S DEPARTMENT OF TR&iSPORTA-#ON INFORMATION; . . 

I . . . . ._..: ;. .: 
Proper Shipping Name: 49--&&.&1r~101 ‘1’. -.. . . . . . -.. . . . . . . . . . . . 

4&C@ 
Potassium Permanganate 

ID Number: 92.101”: . . . . . :1..,...: . . . . . . UN 1490 
Hazard Class: jK&FR-172.1o.i: i..? . . . . . . . . . . . . . . . oxidiier 
Diision: 
Packing Group: 

:4~CFR!~2~1ai.-:-..i. ..a.. -.., . . . . . . 5.1 
,49-$FR~17~~~~~L........., :‘I...... II 

,..‘,.. 
:. 

.. -. 

TSCA 

CERCLA 

RCRA 

SARA TITLE 



STATE LISTS Michigan Criticat Materials Register: Not listed 
California Propcettlon 65: Not listed 
Massachusetts Substance List: 5 F8 
Pennsylvania Hazard Substance List: E 

FOREIGN LfSTS Canadian Domestic Substances Lit (DSL) 
Canadian Ingredient Okclosure List 
European Inventory of Existing Chemical Substances (EINECS) 

Llled 
Listed 
2317603 

Section 46 Other Information; 

NIOSH 
MSHA 
OSHA 
NTP 
IARC 
TSCA 
CERCLA 
RCRA 
SARA 
PEL-C 
TLV-TWA 

National institute for OccupationaMafety and .H&alth 
MineSafety and Health AdmfnistmWr 
OccupaEkmal Safety and Health &imWtra$un 
National Toxicology Program ‘. 
International Agency for Rese&h on Cancer 
Toxic Substances Control Act.: .:. : I( ;‘. 
Comprehensive EnvironmerWRespse; Compensation and Liability Act of 1986 
Resource Conservatii ar$ Rscovejr.j9ot 
Superfund Amendme& and~.R~auth&ation Act of IQ86 
OSHA PermissiMe.Expo&re Limlt~OSHA Ceiling Exposure Limit 
Threshold Limit Value,- X~~~4&$&d Average (American Conference of Governmental Industrtal Hygienists) 

: ._ ‘, ._ 
: 

May 2000 

.’ .: .’ .: * * ,;. ‘,. ,, ., :. ,;. ‘,. ,, ., :. _’ . . _’ . . _. ., _. ., ,..,’ ,..,’ .z .z :’ :’ ,_: ,’ ,_: ,’ , .: .;. , .: .;. . . . . 
The information CORt&d is a&r&e totheb@ of our k&&edge. The information CORt&d is a&r&e totheb@ of our k&&edge. HOW& HOW& &&; -&fety standards and government regulati~ are subject to change; &&; -&fety standards and government regulati~ are subject to change; 
and the conditions Of tKi&iii. use or r&u&of the~$j&.icta~ bey~n@ ‘W cq&ol. Carus Chemical Company makes no warranty, either express Or and the conditions Of tKi&iii. use or r&u&of the~$j&.icta~ bey~n@ ‘W cq&ol. Carus Chemical Company makes no warranty, either express Or 
imptied including any warrantiiof’merchantabiliiy and f&f?& fcrr? padicuf;ir purpose. Cams also disclaims all ifabitii for reliance on the ccmpleteness imptied including any warrantiiof’merchantabiliiy and f&f?& fcrr? padicuf;ir purpose. Cams also disclaims all ifabitii for reliance on the ccmpleteness 
Or Confirming accuracy of tiy.i&%n%tii in&&d here& ,U$ers $hould satisfy themselves that they are aware of all cuwznt data relevant to their Or Confirming accuracy of tiy.i&%n%tii in&&d here& ,U$ers $hould satisfy themselves that they are aware of all cuwznt data relevant to their 
partWar uses. partWar uses. 

., ., 
CAIROF is registered track&rk of Canis CO&O@& CAIROF is registered track&rk of Canis CO&O@& 
Responsible Cared is a service mar% ofthe Chemicaf Manufacturers Ass.o&tiOn. Responsible Cared is a service mar% ofthe Chemicaf Manufacturers Ass.o&tion Rev. 53 00 Rev. 53 00 Form # M 1028 Form # M 1028 
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Quality Assurance Project Plan 
Operable Unit No. IO (Site 35) 
Camp Lejuene, North Carolina 
ISOTEC Proiect # 900085 

January 14,2003 

1.0 INTRODUCTION 
In-Situ Oxidative Technologies, Inc. (ISOTEC) has been retained by CH2M Hill to 
conduct an in-situ chemical oxidation pilot study on soil and groundwater contamination 
at Operable Unit 10, Site 35 (Site 35), located at the Marine Corps Base (MCB), Camp 
Lejeune, in Jacksonville, North Carolina (Figure 1). The contaminants of concern (COC) 
at Site 35 include chlorinated volatile organic compounds, primarily trichloroethene 
(TCE). This Quality Assurance Project Plan contains details on ISOTEC’s approach for 
ensuring the quality of the pilot study program. 

Details about the injection program specifics can be found in the ISOTEC Work 
Implementation Plan dated November 14, 2003. Information on the site background, 
geology, hydrogeology and contaminant distribution can be found in the project Pilot 
Study Work Plan prepared by CH2M Hill dated August 2003. 

In-Situ Oxidative Technologies, Inc. 

l-l 



Quality Assurance Project Plan 
Operable Unit No. 10 (Site 35) 
Camp Lejuene, North Carolina 
ISOTEC Project # 900085 

January 14,2003 

3.0 PILOT STUDY SCOPE 
During the pilot study ISOTEC personnel will introduce ISOTEC’s blend of modified 
Fenton’s reagents and permanganate into the subsurface using 15 injection wells. The 
modified Fenton’s treatment will desorb contamination adsorbed to soil and treat the 
majority of mass in groundwater. The permanganate will be injected following the 
ISOTEC reagents in order to treat remaining dissolved phase contamination. 

3.1 OBJECTIVES 

The primary purpose of the remediation program is contaminant mass removal from the 
saturated soil and groundwater at the site. Specific objectives of the pilot study are to: 

l Test the effectiveness of the combination of Modified Fenton’s reagent and 
permanganate on contaminants at the site. 

l Minimize the size and migration potential of the plume. 

l Cause little or no impact to the Highway 17 Bypass construction 

o Protect potential migration pathways. 

3.2 DESIGN 

The remediation program will include injection of ISOTEC reagents and permanganate 
into 15 injection wells across the pilot study area. The ISOTEC modified Fenton’s 
reagents will be injected during the first week of the study followed by permanganate 
injection approximately four weeks later. The first injection is intended to aggressively 
desorb and then oxidize sorbed contamination as well as treat the majority of the 
dissolved phase. The follow up permanganate injection will address the remaining 
dissolved phase mass for several weeks or months after injection. 

3.3 DATA COLLECTION 

ISOTEC will collect field data to document the injection program. Chronological field 
logs will be kept that record the injection location, time, reagent type, injection pressures 
and flow rates. In addition, field parameter data sheets will be completed that document 
results of calorimetric field-test kit analysis for iron and peroxide measurements from 
groundwater samples collected from monitoring wells. 

In-Situ Oxidative Technologies, Inc. 
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