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This Electric Resistance Heating (ERH) Treatability Study Work Plan has been prepared for Site 22, 

former Building 105. Old Dry Cleaning Facility, at the Naval Station (NS) Great Lakes located in Lake 

County, Illinois. The plan has been prepared under the Comprehensive Long-Tenn Environmental Action 

Navy IV, Contract Number N6246l-04-D-0055, Contract Task Order 0009. The purpose of this Work 

Plan is to provide details on the ERH treatability study and the associated sampling and waste 

management activities. 

The groundwater and soil sampling associated with this work plan will be conducted in accordance with 

the Quality Assurance Project Plan (QAPP) for NS Great Lakes (revised June- 2003) and specifically 

Appendix IX, which was prepared for the Remedial Investigation and Risk Assessment (RI/RA) at Site 22. 

The QAPP presents the organization, objectives, planned activities, and specific quality assurance/quality 

control (QA/QC) procedures associated with the Site 22 - Building 105 Old Dry Cleaning Facility at NS 

Great Lakes. Specific protocols for sampling, sample handling and storage, chain of custody, and 

laboratory and field analyses are also described. The June 2003 QAPP also incorporates the Health and 

Safety Plan (HASP) for the site; the HASP has been updated to include additional requirements for these 

activities and is presented in Appendix A. 

. . 

The Navy is implementing this treatability study with a team including representatives from the Illinois 

Environmental Protection Agency (Illinois EPA), Naval Facilities Engineering Field Division Southern 

(NAVFAC EFD SOUTH), the Navy's consultant Tetra Tech NUS, Inc. (TtNUS), and the NS Great Lakes 

Environmental Department. 

1.1 FACILITY AND SITE BACKGROUND 

NS Great Lakes (see Figure 1-1) covers 1,632 acres of Lake County, Illinois. Lake County is located in 

northeastern Illinois, north of the City of Chicago, and comprises 24 miles of Lake Michigan shoreline. 

Lake County extends from the Wisconsin border south to Cook County and from Lake Michigan west to 

McHenry County. Lake County is divided into 18 townships, 52 incorporated cities and villages •. and 18 

unincorporated cities and villages. 

/ 

NS Great Lakes administers base operations and provides facilities- and related support to training 

activities (including the Navy's only boot camp) as well as a variety of other military commands located on 

base. There are a variety of land uses that currently surround NS Great Lakes. Along the northern 
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boundary of the base are the most highly urbanized and industrial areas. Much of the land beyond the 

northwestern site boundary comprises unincorporated lands of Lake County and lies vacant except for 

scattered retail ·and residential properties. Adjacent to the western boundary are primarily industrial 

properties; while along the southern boundary is a mixture of public open space and residential land 

. (TtNUS, June 2003). 

Site 22 is bounded on the south by Porter Street, on the west by a vacant asphalt.'.paved lot, on the north 

by Bronson Avenue, and on the east by Sampson Street (see Figure 1-2). The former building was a 

slab-on-grade structure measuring approximately 150 feet by 70 feet. The former 10,500-square foot 

building occupied a lot measuring approximately 2501 feet by 115 feet. NS Great Lakes (U.S. EPA 

# IL7170024577) ·has operated with Resource Conservation and Recovery Act (RCRA) interim status 

authorization since November 19, 1980. Building 105 was originally included in a: RCRA Part A permit 

that has been modified over the past 25 years. 

Building 105 was constructed in 1939 and was utilized as a dry cleaning facility until 1993 or 1994 when it 

was converted to a vending machine supply and repair station. From 1993 or 1994 until February 2001, 

the building was used to warehouse and repair vending equipment and products. The vending machine 

supply and repair operations ceased in February 2001, and the . building was vacant until it was 

demolished in March 2003. 

The RCRA unit in Building 105 (S01) ·consisted of a drum storage area located inside along the eastern 

wall. Hazardous waste consisting of spent tetrachloroethene (PCE) from the laundry facilities was stored 

· in this area from 1980 until 1987. The maximum quantity of waste stored at this unit is unknown; however 

according to the revised RCRA permit, 165 gallons (three 55-gallon drums) was the maximum amount of 

waste stored at one time in this area. The storage area consisted of the concrete floor (no berms or 

curbs were present) of the building adjoining the concrete block exterior wall. Near the storage area, two 

cracks and construction joints were observed in the concrete.floor, as well as a garage-type entry door 

and several floor drains. Historic building foundation plans show the floor drains were connected to the 

storm sewer system located outside of the building. No visual evidence of spillage (staining) was 

observed or reported in this area, and the floor was in good condition in February. 2003 as indicated in the 

Remedial Investigation and Risk Assessment (RI/RA) report (TtNUS, 2004). 

T~e building foundation plans also show two 6-inch drains from the gutter under the washing machines 

associated with previous laundry operations. These drains were connected to a grease. catch basin 

located outside the southeastern corner of the building by a 6-inch cast iron pipe (see Figure 1-2). The 

grease catch basin was approximately 5 feet by 7.5 feet by 5.5 feet deep with two chambers and had a 

040611/P 1-2 CT00009 
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6-inch tile effluent pipe. It is speculated that the effluent line from the grease catch basin was connected 

to the waste water (sanitary) lines for NS Great Lakes. It is postulated that the soil and groundwater 

contamination is from this part of the dry cleaner operations. 

1.2 TREAT ABILITY STUDY DESIGN BASIS AND OBJECTIVES 

ERH will be utilized for the treatabilty study. In this technology, the vadose zone and saturated soil are 

heated via an electric current passed between subsurface electrodes. As the current warms the soil, a 

portion of the soil moisture boils and becomes steam. The target contaminants also evaporate and are 

carried with the steam to be recovered via a vapor recovery (VA) system. More information on the ERH 

system is presented in .Section 2.0. 

In general, the treatability study is designed based on information presented in the site RI Report (TtNUS, 

July 2004) and Feasibility Study (FS) (TtNUS, 2006), and subsequent groundwater and soil sampling 

data (Baseline Sampling Work Plan, TtNUS, presented in Appendix B). The purpose of this treatability 

study is to significantly reduce the mass of chlorinated volatile organic compounds (cVOCs) in the source 

area and to determine the design parameters for a full-scale implementation of ERH, if necessary. The 

following sections will provide more details on the design data and study objectives. 

1.2.1 Treatability Study Location and Depths 

The locations and depths of the study area were determined based on the data obtained as part of the 

· site RI and during baseline sampling conducted in Noverl)ber 2005. The area was selected because it 

encompasses the suspected contaminant source area and addresses areas known to contain PCE · 

· concentrations greater than 20 milligrams per kilogram (mg/kg); 20 mg/kg represents the goal for the final 

average cVOC concentration following treatability study activities (Section 1.2.2r Figure 1-3 is included 

to graphically present the locations and approximate results of the samples utilized to determine the ERH 

area. 

The treatability study will be conducted in a 2,400 square foot area near the southeast corner of former 

Building 105, extending east to Sampson Street. Inside this area, three distinct depth intervals will be 

treated: the northeast corner will be treated to a depth of 25 feet; the remainder of the eastern portion will 
. . 

be treated to a depth of 18 feet; and the western portion of the area will be treated to a depth of 8 feet 

(Figure 1-4). 
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Based on calculations performed as part of the FS and recent data showing low concentrations in surface 

soil outside of the ERH study area, the area included in the treatability study will address the vast majority 

of cVOC mass on site. 

. 1.2.2 Treatability Study Treatment Objectives 

As stated above, the goal of the treatability study is to reduce the average cVOC concentration of 

samples collected from the treatment area to below 20 mg/kg. For the purposes of this study, cVOCs are 

considered to be the sum of the concentrations of PCE, trichloroethene (TCE), cis-1,2-dicliloroethene 

(cis-1,2-DCE), and vinyl chloride (VC). The 20 mg/kg represents a reduction of 95.5 percent from the pre­

remediation sample data; the pre-remediation sample data include samples from th~ baseline sampling 

event (Section 2.1) and historical sample results. The samples collected to confirm this reduction will be 

collected from the same approximate location and depths (15 samples) as the pre~remediation samples. 

The pre~remediation sample data are summarized in Table 1-1; the locations of the samples are shown in 

Figure 1-5. 

The percent reduction obtained via ERH will be calculated as follows. As shown on Table 1-1, the cVOC 

concentrations for the 15 samples were averaged to provide the PRE-REMEDIATION average cVOC 

concentration (445,315 mg/kg). In order to calculate the percentage reduction obtained by ERH, samples 

will be collected from these same locations and depths (15 samples) following remediation and the 

POST-REMEDIATION average . cVOC concentration will be calculated in the· same· manner as the 

baseline. The following calculation will be used to determine the percent reduction: 

% reduction= (445,335 mg/kg - POST-REMEDIATION average CVOC cone.) I (445,335 mg/kg) 

Other objectives for the treatability study include determining the potential effectiveness and overall costs 

of implementing a full-scale system, if necessary, and potentially, reducing concentrations at the site 

sufficiently to allow implementation of a closure plan that incorporates Land Use Controls (LUCs) for the 

soil and groundwater at the site. 

1.2.3 · Project Team Organization 

TtNUS has been contracted by the Navy to perform the ERH Treatability Study that is described in more 

detail in Section 2.0. TtNUS has subcontracted Thermal Remediation Services, Inc. (TRS) to provide, 

install, and operate the equipment for this study. The table below provides a summary of the roles and 

responsibilities of TtNUS and TRS during this project. 

040611/P 1-4 CT00009 



Task 

Determine treatability study 
location and depths 

Design of ERH wells and 
equipment layout 

Coordination with Navy for utility 
location and work approvals 

Drilling for electrode a_nd TMP 
installation 

ERH system design, permitting. 
installation 

Vapor recovery and treatment 
system 

ERH system shakedown and 
start-up 

ERH system O&M, vapor 
sampling, and weekly reports 

Interim and confirmatory soil 
sampling 

Demobilization and site · 
restoration 

Waste disposal - coordinated 
with NS Great Lakes personnel 

Final ERH treatabiiity study 
report 

040611/P 

TtNUS 

Lead 

Review 

Lead 

Lead, Subcontract TTL for drilling 

Review and oversight 

Review and oversight 

Oversight 

Oversight 

Lead 

Oversight 

Lead, Subcontract PCI 

Lead 
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-TRS 

NA 

Lead 

Assistance as required 
-

Oversight 

Lead 

Lead 

Lead 

Lead 

NA 

Lead 

Assist with spent carbon 
reactivation 

Provide data as required 
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Depth 

Sample No. (feet bgs) 

NTC22SB20 

NTC22SB21 · 

NTC22SB21 

NTC22SB22 

NTC22SB22 

GL95-105S-13. 

NTC22MW05S -
GL95-1058-12. 

G L95-105S-12 

NTC22SB19 

TOL01-GP04 

NTC22MW10D 

NTC22SB15 

NTC22SB15 

NTC22MW06.D 

AYlaRAGE 

Notes: 

(a) PCE - Tetrachloroethene 

(b) TCE - Trichloroethane 

(c) cis-1,2-dichloroethene 

6-7 

9-10 

13 - 14 

7-8 

18 - 19 

2.5-3 

0 - 1. 

0-0.5 

2.5-3 

19 - 20 

8 -12 

9 - 11 

0 - 1 

11 - 12 

7-8 

TABLE 1·1 

PRE-REMEDIATION SAMPLE DATA 
SITE 22 ·BUILDING 105 DRY CLEANING FACILITY 

NAVAL STATION GREAT LAi<ES, ILLINOIS 

PCE (a) TCE (b) cis-1,2-DCE (c) 

(mg/kg) (mg/kg) (mg/kg) 

26,000 ND (f) ND 

9,300 1,800 5,800 

160,009 10,000 13,000 

19,000 ND ND 

200,000 ND ND 

1,500,000 ND ND 

190,000 ND ND 

370;000 ND ND 

600,000 ND ND 

570,000 5,600 9,300 

550,000 ND - 820 

130,000 1,300 . 1,700 

770,000 . 7,700 52,000 

590,000 ND ND 

870,000 7,300 9,100 

436,953 2,247 6,115 

(d) VC - Vinyl chloride 

vc (d) Total CVOCs (e) 

(mg/kg) (mg/kg) 

ND 26,000 

ND 16,900 

ND 183,000 
/ 

ND 19,000 

. ND 200,000 

ND 1,500,000 

ND 190,000 

ND 370,000 

ND 600,000 

ND 584,900 

ND 550,820 

ND 133,000 

ND 829,700 

ND 590,000 

ND 886,400 

ND 445;315 

(e) CVOCs - Chlorinated volatile organic compounds (PCE, TCE, cis-1,2-DCE and VC) 

(f) ND - Non-detect 
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As stated above, TtNUS . has subcontracted TRS to provide and operate the equipment for this ERH 

treatability study. A description of the work approach for the project is presented in this section. 

Additional details regarding.the portions of the project subcontracted to TRS are presented in their Design 

and Work Plan, which is included as Appendix C. 

The execution of the project includes various tasks, including: 

• Baseline Sampling (completed) 

• ERH system installation 

• ERH system start-up and operation 

• ·Interim soil sampling . 

• System shut down and confirmatory sampling 

• Waste management 

• Reporting 

2.1 BASELINE SAMPLING 

In November 2005, TtNUS conducted baseline soil and groundwater sampling to determine the optimal 

extent of the ERH pilot study and provide data for evaluation of the effectiveness of the study in reducing 

cVOC concentrations at the site. The work was conducted in accordance with the Baseline Sampling 

Work Plan attached in Appendix B of this document and Appendix IX of the QAPP, Field Sampling Plan, 

and Health. and Safety Plan (TtNUS, 2003). The baseline sampling event included collection of eight 

samples to either delineate or provide further data in the projected ERH area and six surface and .near 

surface samples to determine the presence of contamination in areas outside the ERH area; The sample 

resuits from the baseline sampling event are summarized in Table 2-1. 

The six samples from outside the ERH area showe~ that little contamination remained in surface areas 

outside the suspected source area that had previously exhibited high cVOC concentrations. This was 

believed to be due to construction activities associated with the demolition of Building 105 and installation 

of the parking lot in the area. 

Five of the eight samples collected inside the projected ERH area contained d.etectable concentrations of 

cVOCs; these samples were combined with ten historical soil samples to provide the pre-remediation data 
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set to which post-treatment confinnatory samples will be compared. This data set is presented in Table 

1-1 and the sample locations are shown in Figure 1-4. 

Additionally, groundwater samples were collected from four of the site monitoring wells in the treatability 

study area to provide infonnation on pre-treatment conditions. These sample results are summarized in 

Table 2-2. 

Complete information regarding the baseline sampling event (including laboratory analytical data, boring 

logs, and sample log sheets) will be presented in the ERH Treatability Study Report that will be submitted 

following completion of the study. 

2.2 ERH SYSTEM INSTALLATION 

Following mobilization to the site, the subsurface components of the system will be installed. Prior to 

installation of the subsurface components, TtNUS will work with the appropriate NS personnel and the 

Illinois One-Call system JULIE to locate underground utilities and confirm that these utilities will not be 

affected by the ERH activities. Additionally, a fence will be erected around . the entire study area to 

prevent unauthorized access during installation and operation. The fence. will have "DANGER - HIGH 

VOLT AGE" signs prominently displayed throughout its perimeter. Additional security will be provided for 

the ERH PCU via key-lock doors on the PCU enclosure. 

Subsurface installation will include: 

• 16 ERH electrodes 

• Three temperature monitoring points (TMPs) 

• Electrical service from the nearby electrical switch to the ERH Power Control Unit (PCU). 

The design and locations of the electrodes and TMPs are included Appendix C. TtNUS, along with TRS, 

will oversee th.e installation of these components. TRS will utilize a subcontractor who has exp1:1rience at 

the NS for installation of the required electrical components. 

Concurrent with the subsurface installation procedures, the groundwater monitoring wells in the ERH 

treatment area (NTC22MW05S, NTC22MW06S, NTC22MW1 OS, and NTC22MW1 OD) will be abandoned 

per Illinois EPA protocol. This is necessary because the high temperatures generated in the area would 

be expected to destroy these polyvinyl chloride (PVC) wells. Three abandc:>ned wells (NTC22MW06S, 

NTC22MW10S, and NTC22MW10D) will be re-installed in their present locations and to their present . 
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depths following the treatability study. Contamination has not been detected in NTC22MW05S in the two 

sampling events for this site; therefore, this well will not be replaced following the study. 

Management of the soil cuttings generated during the subsurface installation is described in Section 2.6. 

Following installation of the subsurface components, the surface· piping and wiring will be connected to 

the ERH equipment as described in Appendix C. 

Prior to start-up of the system, applicable permits requirements will be met· Based on initial discussions 
. '· 

with the Illinois EPA, permit requirements include completing the substantive portions of the permits 

below for review and approval by the Illinois EPA: 

• An underground injection contrql (UIC) permit to allow a portion of the recovered pore water to be 

recirculated to the electrodes to make sure that the backfill of the electrodes borehole remains moist; 

and 

• An air permit from the Illinois EPA Bureau of Air to allow discharge of vapors from the VR system and 

the ERH cooling tower. 

2.3 ERH SYSTEM START-UP AND OPERATION 

Following installation of the ·equipment and piping, system start-up will be performed. A detailed 

~escription of the start-up procedures is included in Appendix C. An important aspect of the start-up will 
) . 

:be making sure that the noise requirements of NS Great lakes are met at the nearby receptors (the 

barracks located across Porter Avenue and the fire station across Sampson Street). In addition to a 

soundproof enclosure and silencers placed on the blower inlet and outlet, additional measures will be 

taken if the nighttime sound requirement of 60 decibels (dB) is not met immediately upon start-up. These 

measures could include construction of additional; insulated wooden enclosures around the loudest 

equipment. 

Following start-up, system operation visits will be made weekly during initial operation and bi-weekly after 

that period. System monitoring data such as electrical input, subsurface temperatures, and vapor flow 

rates wiH be monitored remotely on a daily basis. Remedial progress will be tracked via cVOC removal 

calculations based on samples collected from the recovered vapor ~tream during system operation. 

Sampling frequencies and parameters are included in the Sampling and Analysis Plan that is an 

attachment to TRS' Design and Work Plan (Appendix C). The results of the vapor stream analyses will 
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. · also be utilized to determine the need for change-out of the activated carbon to meet permit 

requirements. 

TRS will be responsible for the day-to-day operation of the ERH system; TtNUS will provide oversight and 

periodic on-si.te inspections. Specific performance metrics to be analyzed during operation are detailed in 

Section 6.2 of Appendix C. Weekly reports of system data will be prepared and submitted to the Navy 

and the Illinois EPA. 

2.4 INTERIM SOIL SAMPLING 

When it is determined that the ERH system is approximately 70 percent complete in reaching the 

treatability study objectives, an interim soil sampling event will be conducted. During this event, soil 
. . 

samples will be collected from the pre-remediation sample locations (Figure 1-5) and depths (15 samples) 

and analyzed for PCE, TCE, cis-1,2-DCE, and VC. The soil samples will be collected using the TRS hot .. 

soil sampling procedure. Excess soil from the sampling activities will be returned to the soil boring. 

The laboratory analytical results for this sampling event will be obtained from the · 1aboratory ·on a one 

week turnaround. The results will be analyzed to determine the progress made to date in reaching the 

study objectives in various portions of the study area. The study will be terminated if the objectives have 

been met throughout the study area (with VA continued for a period of approximately one week to recover 

residual vapors in the subsurface), If not, the remediation will be focused in areas requiring additional 

remediation, and the current applied to areas that have reached the goal will be· ceased. This will allow 

more efficient and focused remediation during the final stages of the study. 

Because the soil will be heated, care must be taken in the collection of these soil samples. TRS has 
... 

developed a hot soil sampling procedure that will be followed. The procedure is included in Appendix C. 

In · addition to these . procedures, soil and groundwater samples that are part of the interim · and 

confirmatory sampling activities will be collected in accordance with the QAPP for NS Great Lakes 

(revised June 2003) and specifically Appendix IX, which was prepared for the RI at Site 22. 

2.5 SYSTEM SHUT DOWN AND CONFIRMATORY SAMPLING 

When the cVOC concentrations in the recovered vapor from the VA system indicate that remediation is 

complete, the soil heating will cease. The VR system will operate for approximately one week after 

completion of soil heating to recover residual vapors. Following system shut down, the following activities 

will be completed: 
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• Above grade equipment and materials will be removed from the site. . 

• The electrodes and TMPs will be removed from the subsurface and the boreholes abandoned in 

accordance with Illinois EPA protocol. 

• The surface of the parking lof and other areas aft ected by the treatability study will be restored to 

. match the pre-existing conditions. 

• Signs will be placed around the study area for a period of several months warning that the subsurface 

soil is hot and the NS Great Lakes Environmental Department should be consulted prior to 

conducting intrusive work in the area. 

Within one month of shut down, the confirmatory sampling event will be conducted. During this event, 

soil samples will be collected, from the same approximate ·locations and depths as during the interim 

sampling event; however, samples will not be collected from locations that exhibited non-detect 

concentrations of cVOCs during the interim sampling. At these locations, the non-detect concentrations 

will be used in calculating the percent reduction in cVOC concentrations. 

The soil samples will be collected using the TRS hot soil sampling procedure. Excess soil from the 

sampling activities will be returned to the soil boring. 

The soil cVOC concentrations from the confirmatory sampling (and, as appropriate, the Interim sampling) 

will then be averaged, and the percent reduction in soil cVOC concentrations will be calculated using the 

equation presented in Section 1.2.2. The results of the calculation will be used to determine if the primary 

objective of the treatability study (95.5 percent reduction of average cVOC concentrations) has been 

achieved. 

Following a period of at least one month to allow the soil to cool, thre!3 of the monitoring wells 

(NTC22MW06S, NTC22MW10S, and NTC22MW10D) abandoned prior to ERH systen:!. operation will be 

re-installed in their present locations and to their present depths following the treatability study. These 

wells will then be sampled via low-flow sampling methods to determine reductions in groundwater cVOC 
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concentrations achieved during ERH system operation. Soil cuttings from the monitoring well installation 

will be placed in SS-gallon drums for sampling and analysis and off "site disposal. 

2.6 WASTE MANAGEMENT 

Several waste streams will be generated throughout the installation and operation of the ERH system and 

associated sampling. The objective of this section is to facilitate proper storage, transportation, and· 

disposal of these waste streams. The waste disposal operations will be coordinated through the 

appropriate NS Great Lakes personnel and will be completed !n accordance with the Hazardous Waste 

Management Plan for NS Great Lakes (ACOS, 2002). 

TtNUS will utilize NS Great Lakes-approved vendors and disposal locations. for the disposal of the 

appropriate waste streams and the spent activated carbon will be regenerated off-site by the supplier of 

the activated carbon. TtNUS will prepare the waste profile/approval forms and ·manifests/shipping 

papers. These documents will be forwarded to NS Great Lakes personnel for approval and signature. 

Waste streams containing F002 waste will be removed from the site within 90 days of generation. The 

area in which the wastes will be temporarily stored will be inside the fenced remediation area; this area 

will be inspected regularly to confirm proper waste storage and labeling. 

The management of each of the waste streams is detailed below: · 

• Soil cuttings from installation of the electrodes and TMPs. As the soilcuttings are generated, they will 

be temporarily stored in a roll-off box staged on site. -The waste will be transported to Pollution 

Control Industries, Inc. (PCI) and disposed of as listed F002 waste. It is expected that up to 1 O tons 

of soil will be generated. 

• Decontamination water from electrode and TMP installation. This water will be placed in a SS-gallon 

drum awaiting off-site disposal as F002 waste or if it is not contaminated based on laboratory 

analysis, it will be added to the recovered pore water for disposal at the end of the project. 

Approximately SO gallons of decontamination water are expected. 

• Recovered pore water. cVOCs will be removed from this water as it is circulated through the 

condenser and cooling tower as part of the ERH process (Appendix C). This water will either be re­

injected into the electrode borings (with approval from the Illinois EPA) as needed. At the completion 

of the ERH activities, up to 3,000 gallons of water will be disposed of off-site by PCI. Advanced 

Waste Services, Inc. will be the transporter of this waste. 
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• Recovered vapor. Vapor will be recovered from the subsurface at a rate of approximately 

130 standard cubic feet per minute (scfm). This vapor will be treated, as necessary, via activated 

. carbon prior to discharge to the atmosphere. Treatment and discharge of this vapor will be agreed to 

by the Illinois EPA as part of the permit process described in Section 2.2. · 

• Spent activated carbon from the ERH process. Spent activated carbon from the vapor treatment 

process will be transported as an F002 waste off-site by the carbon vendor (USFilter) to the USFilter 

Westates Carbon Arizona, Inc. facility for reactivation. Approximately 8,000 pounds of spent carbon 

will be generated. 

• Soil from interim and confirm{ltory soil sampling. The small volume of soil produced from these 

sampling events will be placed back in the boreholes. 

• Soil cuttings from monitoring well re-installation. The soil from the monitoring well installation will be 

placed in 55-gallon drums for temporary on-site storage awaiting off-site disposal. Because these 

cuttings will be generated following treatment, it may be advantageous at that time to sample the 

cuttings to determine if they are "clean" and would not be considered F002 waste. A sample will be 

collected from these cuttings for laboratory analysis. At the time of generation of this waste aild 

based on the laboratory analysis, TtNUS, in conjunction with the Navy and the Illinois EPA, will 

determine the appropriate course of action for management of this waste. 

• ·.Purge, decontamination, and development . water generated from the interim and confirmatory 

sampling. This water will be placed in 55-gallon drums for temporary on-site storage awaiting off-site 

disposal. In a manner similar to the soil cuttings above, the appropriate course of action rega.rding 

this water will be determined at the time that it is generated. 

2.7 REPORTING 

During operation of the ERH system, TRS will generate weekly status reports. These reports will include 

data from the ERH operation such as: vapor flowrate and concentration, estimated cVOC mass removal, 

electrical input, soil temperature profiles, volume of water generated, etc. The report will also detail any · 

issues arising during the week and recommendations for actions to be taken during the upcoming weeks. 

These reports (in conjunction with interim soil sampling data, when received) will provide the basis for 

. decision making during system operation. 
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Following completion of system operation, confirmatory sampling activities, and final waste disposal, 

TtNUS will submit an ERH Treatability Study Report The report will include: 

• A complete description of the baseline, interim, and confirmatory soil and groundwater sampling 

events. This will include a description of sampling methodology, tabular summary of· soil and 

groundwater analytical data, tag maps, laboratory analytical data, boring logs, and sample log sheets. 

• A description of the ERH system as installed and operated. 

. . 
• A summary of data from the TRS weekly reports including estimates of total energy applied to the 

subsurface and total cVOC mass removal. 

• A calculation of cVOC percent reduction and mass removal based on the baseline, interim, and 

confirmatory soil sampling. 

• A comparison of the calculated percent reduction to the treatability study objective. 

• A description of the waste m~nagement process including volumes of soil, spent· carbon, and water 

disposed off-site. Appropriate manifests will be included as an appendix to the report. 

• Recommendations for future activities at the site. 

2.8 SCHEDULE 

A detailed schedule of the ERH installation and operation activities is presented in the TRS Design and 

Work Plan (Appendix C). The anticipated schedule for major activities required for this treatability study is 

provided below: 

• Baseline Sampling - completed in late November 2005 

• Mobilize to site and begin ERH installation - 17 April to 5 May 2006 

• ERH Start-up- 8 May to 12 May 2006 

• ERH Operation - 13 May to 6 July 2006 

• Interim Soil Sampling - Mid- to late-June 2006 

• ERH Demobilization/Site Restoration - 10 July to 21 July 2006 
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• Monitoring Well Re.-installation and Confirmatory Sampling - Late August 2006 

• Final Report - November 2006 
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Sample No. 

NTC22SB200203 

NTC22SB200506 

NTC225B2102 

NTC225B210405 

NTC225B211112 

NTC225B220203 

NTC22SB220708 

NTC22SB221112 

NTC22SB230102 

NCT22SB230203 

NTC225B240102 

NTC225B240203 
- - . . 

NTC225B250102 

NTC22SB250203 

Notes: 

TABLE.2·1 

·BASELINE SAMl::>LING EVENT RESULTS· SOIL 
SITE 22 • BUILDING 105 OLD DRY CLEANING FACILITY 

NAVAL STATION GREAT LAKES, ILLINOIS 

Depth from Depth from 
Surface Top of Native PCE (a) TCE (b) 

Rationale for Sample Location (feet) (feet) (mg/kg) (mg/kg) 

Confirm historical concentrations 
6-7 2-3 26,000 ND (f) 

at GL95-105S-13 . 

Delineate depth at historical 
9 -10 5-6 ND ND 

borina GL95-1055-13 
Provide additional baseline data 

8-9 1 - 2 9,300 1,800 
in remediation area 
Provide additional baseline data 

11 -12 4-5 160,000 10,000 
in remediation area 
Provide additional baseline data 

18 - 19 11 - 12 ND ND 
in remediation area . 
Provide additional baseline data 

9 -10 2-3 19,000 ND 
in remediation area . 
Provide additional baseline data 

14 -15 7-8 ND ND 
in remediation area . 
Provide additional baseline data 

18 -19 11 - 12 200,000 ND 
in remediation area 
Confirm historical surface sample 

4-5 0 - 1 400 ND 
at GL95-1055-8 
Confirm historical surface sample 

6-7 2-3 1200 ND 
at GL95-1055-8 
Confirm historical surface sample 

5-6 1 - 2 720 ND 
at GL95-1055-2 . 
Confirm historical surface sample 

6-7 2-3 1,200 ND 
at GL95-1055-2 
Confirm historical surface sample 
at GL95-1055-10 

5-6 1 - 2 2,800 ND 

Confirm historical surface sample 
6-7 2-3 ND ND 

at GL95-105S-10 ' 

(d) VC - Vinyl chloride 

cis-1,2-DCE (c vc (d) 

(mg/kg) (mg/kg) 

ND ND 

ND ND 

5,800 ND 

13,000 ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

(a) PCE - Tetrachloroethene 

(b) TCE - Trichloroethene 

(c) (' ">-dichloroethene 

(e) CVOCs - Chlorinated volatile organic compounds (PCE, TCE, cis-1,2-DCE and VC) 

(f) ND - Non-detect 

Total 
CVOCs (e) 

(mg/kg) 

26,000 

ND 

16,900 

183,000 

ND 

19,000 

ND 

200,000 

400 

1,200 

720 

1,200 

2,800 

ND 



Location. 

Sample/Duplicate 

Sam le Date 

TABLE 2·2 

BASELINE SAMPLING EVENT RESULTS· GROUDWATER 
SITE 22·BUILDING105 OLD DRY CLEANING FACILITY 

NAVAL STATION GREAT LAKES, ILLINOIS 
PAGE 1 OF2 

Illinois TACO NTC22MW05S NTC22MW05S NTC22MW05S NTC22MW065 
Groundwater . 

SAMPLE 

8/11/2003 

DUPLICATE SAMPLE SAMPLE Ingestion 
Criteria 

1 u 

1 u 

8/11/2003 

1 u 

0.55 J 
1 u 
1 u 

11/22/2005 10/21/2003 

1 

1 u 
1 u 
1 u. 

NTC22MW06S 

SAMPLE 

11/20/2005 

NTC22MW06S 

DUPLICATE 

11/20/2005 



Location 

Sample/Duplicate 

Sam le Date· 
Chlorinated Volatiles 
CHLOROMETHANE 

I - ' 

TABLE2-2 

BASELINE SAMPLING EVENT RESULTS - GROUDWATER 
SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY 

NAVAL STATION GREAT LAKES, ILLINOIS 
PAGE2 OF2 

Illinois TACO NTC22MW10S NTC22MW10S NTC22MW10D 
Groundwater 

Ingestion SAMPLE SAMPLE SAMPLE 

Criteria 10/25/2003 11/20/2005 10/24/2003 

2 u 
0 

5 
5 2 u 
2 2 u 

NTC22MW10D 

SAMPLE 

11/20/2005 

1 u 
4 

1 u 
1.3 

J =Positive result is estimated as a result of a value below the reporting 1.imit or a technical noncompliance. 
U = Value is a nondetected result as reported by the. laboratory and should not be considered present. 
Shaded cells exceed the Illinois TACO Groundwater Ingestion Tier 1 criteria and Federal MC Ls 



TABLE 2-3 

SAMPLE LOCATIONS, DEPTH, AND INTENDED DATA USE 
INTERIM AND CONFIRMATORY SAMPLING EVENTS 

SITE 22 - BUILDING 105 OLD DRY CLEANING FACILITY 
NAVAL STATION GREAT.LAKES, ILLINOIS· 

Sample .Locati<m Sample Depth lnterval(s) Analytical Number of 
Samples· 

Intended Data Use 
Parameters 

Interim and Confirmatory Soil Sample Locations · 

NTC22SB20 6'-7' . cVOcs<1
> 1 per eveht<2

> 

NTC22SB21 9' -10', 13' -14' cVOCs. 2 per event 

NTC22SB22 7' - 8', 18' -19' cVOCs 2 per event 

GL-95-1055-13 .2' - 3' cVOCs 1 per event Interim soil sample data compared to pre-remediation data to 

NTCMW05S . 0'-1' cVOCs · 1 per event determine if study objectives have been met or to determine 

GL-95-1055-12 O' -·1•, 2' - 3' cVOCs ·· 2 per event appropriate additional ERH activities. 

NTC22SB19 19' -20' cVOCs 1 per event Confirmatory soil sample data compared to pre-remediation data to 
TOL01-GP04 8'-12' cVOCs 1 per event determine if the study objectives have been met. 

NTC22MW10D 9' -11' cVOCs 1 per evenr 

NTC22SB15 0' -1', 11' -12' cVOCs 2 per event 

NTC22MW06D 7' - 8' cVOCs 1 per event 

Groundwater Samples - Confirmatory Sample Event 

NTC22MW06S NA cVOCs 1 

NTC22MW10S NA cVOCs 1 
Compare data to pre-remediation data to determine reductions in 
groundwater cVOC concentrations. 

NTC22MW10D NA cVOCs 1 

QA/QC. Samples 

Soil Duplicates -- cVOC 2 per event 

Groundwater NA cVOC 1 per event . 
Duplicates 

QA/QC samples. 
Field Blank NA cVOCs 1 per event 

- . 
Trip Blank NA cVOCs 1 per event 

Rinsate Blank NA cVOCs 1 per event 

(1) cVOCs - Chlorinated volatile organic compounds that will be analyzed for as part of this scope include PCE, TCE, cis-1,2-DCE, and VC. The 
analytical method is SW-846 82608. 

(2) If samples are non-detect in the interim sampling event, samples from these locations will not be collected during the confirmatory sampling event. 
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1.0 INTRODUCTION 
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March 2006 

Authorization: This Health and Safety Plan (HASP) and the work described within are completed under 

the authorization of: 

Contract: 

Contract Number: 

Comprehensive Long-Term Environmental Action Navy (CLEAN IV) 

N62467-04-D-0055 

Contract Task Order: 0009 

Application: This Health and Safety Plan (HASP) has been written to encompass site activities that are to 

be· conducted at the Naval Station Great Lakes, Illinois. Activities to be conducted as per this HASP are 

defined in detail in Section 4.0. 

Compliance: The elements of this HASP are intended to be in compliance with the requirements 

established by: 

• OSHA 29 CFR 1910.120, "Hazardous Waste Operations and Emergency Response" (HAZWOPER) 

• Applicable sections of 29 CFR 1926 "Safety and Health Regulations For Construction.• · 

• Tetra Tech NUS Health and Saf~ty Program 

··This HASP must be accompanied by the Tetra Tech NUS, Inc. Heal~h and Safety Guidance Manual· 

(TtNUS HSGM). The Guidance Manual provides additional information on program support, standard 

operating procedures, and safe work practices. 

Modifications/Changes: Th~ following conditions are considered sufficient basis review and possible 

changes to this document 

• ·The addition or modification of activities outside of those specified in Section 4.0, Scope of Work. 

• New information becomes available through the course of the investigation or from outside sources.· 

Changes to this HASP will be requested through the Task Order Manager (TOM) to the Tetra Tech NUS 

Health and Safety Manager (HSM). It is the responsibility of the TOM to notify affected personnel of 

changes to this HASP. Changes to the HASP will be documented using a Document Review Record. 
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1.1 KEY PROJECT PERSONNEL AND ORGANIZATION 
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This section def in es responsibility for site sat ety and health for TtNUS and subcontractor employees 

engaged in on-site activities. Personnel assigned to these positions will exercise the primaiy responsibility 

for on-site health and safety. These· persons will be the primary points of contact for any questions 

regarding the safety and health procedures and the selected control measures that are to be implemented 

for on-site activities. 

• The TtNUS TOM is responsible for the overall direction of health and safety for this project. 

• The Project Health and Safety Officer (PHSO) is responsible for developing this HASP in accordance 

with applicable OSHA regulations. Specific responsibilities include: 

i. Providing information regarding site contaminants· and physical hazards associated with the site 

and tasks to be conducted. 

ii. Establishing air monitoring and decontamination procedures. 

· iii. Assigning personal protective equipment based on task and potential hazards. 

iv. · Determining emergency action/response procedures and emergency contacts. 

v. Stipulating training and medical surveillance requirements. 

vi. Providing standard work practices to minimize potential injuries and exposures associated with 

hazardous waste work. 

vii.· Modifying this HASP, as it becomes necessary. 

• The TtNUS Field Operations Leader (FOL) is responsible for implementation of the HASP with the 

assistance of an appointed Site Safety Officer (SSO). The FOL manages field activities, executes the 

work plan, and enforces safety procedures as applicable to the work plan. 

• The SSO supports site activities by advising the FOL on the aspects of health and safety on-site. In 

this capacity the SSO: 

i. Coordinates health and sat ety activities with the FOL. 

ii. Selects, applies, inspects, and maintains personal protective equipment. 

iii. . Establishes work zones and control points in areas of operation. 

iv. Implements air monitoring program for on-site activities. 

v. Verifies training and medical clearance of on-site personnel status in relation to site activities, 

vi. lmpl_ements Hazard Communication, Respiratory Protection Programs, and other associated 

health and safety programs as they may apply to site activities. 

vii. Coordinates TtNUS emergency actions with the facilities emergency services. 

viii. Provides site-specific training for on-site personnel. 

ix. Investigates accidents and injuries (see Attachment I - Illness/Injury Procedure and Report Form) 
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x. Provides input to the PHSO regarding the need to modify, this HASP, or applicable health and 

safety associated documents as per site-specific requirements. · 

• Compliance with the requfrements stipulated in this HASP is monitored by the SSO and coordinated 

through the TtNUS CLEAN HSM. 

Note: In some cases one person may be designated responsibilities for more than one position. For 

example, the FOL may also be responsible for the SSO duties. This action will be performed only 

as credentials, experience, and availability permits. 

/ 
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS· 
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Site Name: Naval Station Great Lakes Address: NAVFAC Midwest 
Building 1 A. Code N457 . 
201 Decatur Avenue 
Great Lakes. IL 60088 

Naval Station Great Lakes Point-of-Contact 
Name Phone Number Cell Phone e-mail 

Howard Hickev (847) 688-5999 ext. 148 (847) 815-6719 Howard.Hickev@naw.mil 
Blayne Kirsh (847) 688-5999 ext. 145 (847) 77 4-8585 John.Kirsh@navy.mil 
Mark Schultz (847) 688-5999 ext. 140 · (847) 744-8579 Mark.R.Schultz@naw.mil 

Fax Number: (847) 688-2319 

·U.S. Navy Remedial Project Manager/Engineer-In-Charge: Anthony Robinson (Code ES 31) 

Address: 2155 Eagle Drive Phone Number: ...,(8._.4=3'-') 8=2=0'--'-7"""33=9 ____ _ 
North Charleston. South Carolina 29406 Fax Number: (843) 820-7465 

E-mail Address: anthony.b.robinson@naw.mil 

Base Pass and Security: Building 130 (near Main Gate); Hours of Operation 0600 - 1800 
Phone Number: (847) 688-5648 
Note:. See Section 9.5.1 for Base Access Information. 

Purpose of Site Visit: This activity is divided into a multi-task· operation (see Section 4.0) including 

direct-push technology (DPT) soil borings. groundwater sampling and treatability study (in-situ thermal) 

svstem installation. operation. and demobilization. 

Proposed Dates of Work: =M=a""'rc..,_h'-'t=o .... S._.e ... p=te..,_m=b=e=r-=2=0=0=6 _________________ _ 

Project Team: 

Tetra Tech NUS Personnel: 

Robert Davis. P.E. 

Chris Pike. P.E. 

Matthew M. Soltis, CIH. CSP 

Clyde J. Snyder 

To Be Determined 

Discipline/Tasks Assigned: 

Task Order Manager 

Assistant Task Order Manager 

CLEAN Health and Safety Manager 

Project Health and Safety Officer 

Phone No. 

(412) 921-7251 
davisb@ttnus.com 

(412) 921~8861 
chris.pike@ttnus.com 

(412) 921~8912 
soltism@ttnus.com 

(412) 921-8904 
snyderc@ttnus.com 

Project GeologisVField Operations Leader (FOL) ( 412) 921-7090 

Hazard Assessments (for purposes of 29 CFR 1910.132) and HASP preparation conducted by: 

Clyde J. Snyder 
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2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 
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This section has been developed as part of a planning effort to direct and guide field personnel in the 

event of an emergency. In the event of an emergency that cannot be handled by onsite personnel, site 

personnel will be evacuated to a safe plaqe of refuge and the appropriate emergency response agencies . 

will be notified. It has been determined that the majority of potential emergency situations would be better 

supported by outside emergency responders. Therefore, TtNUS will only provide emergency response 

support for minor emergency events within the capabilities of onsite response. Workers who are ill or who 

have suffered a non-serious injury may be transported by site personnel to nearby medical facilities, 

provided such transport does not aggravate or further endanger the welfare of the injured/ill person. The 

emergency response agencies listed in this plan are capable of providing the most effective response, and 

as such, will be designated as the primary responders. These agencies are located within a reasonable 

distance from the area of operations, a factor which ensures adequate emergency response time. This 

emergency action plan conforms to the requirements of OSHA Standard 29 CFR 1910.38(a), as allowed 

in OSHA 29 CFR 1910.120(1)(1)(ii). 

In the event of an emergency, TtNUS personnel will, provide necessary initial response measures for 

incidents such as: 

• Incipient fire-fighting support and prevention 

• · Incipient spill control and containment measures and prevention 

• Removal of personnel from emergency situations 

• Provision of initial medical support for injury/illness requiring only first-aid level support 

• Provision of site control and security measures as necessary 

2.2 EMERGENCY PLANNING 

Injuries/illnesses resulting from exposure to chemical or physical contact with hazards and fire are the 

most probable emergencies that could occur during site activities. To minimize or eliminate these 

potential emergency situations,.emergency planning activities will include the following: 

• Coordinating response actions with Naval Station Great Lakes Emergency Services personnel to 

ensure that TtNUS emergency action activities are compatible with existing facility emergency 

response procedures. 
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• Establishing and maintaining information at the project staging area {support zone) for easy access in 

the event of an emergency. This information will include the following: 

Chemical Inventory {for substances used onsite), with Material Safety Data Sheets. 

Onsite personnel medical records {Medical Data Sheets). 

A logbook identifying personnel onsite each day. 

Emergency notification phone numbers in site vehicles 

• Identifying a chain or command for emergency action. 

• Educating site workers to the hazards and control measures associated with planned activities at the 

site, and providing early recognition and prevention, where possible . 

. It is the responsibility of the TtNUS FOL to ensure that this information is available and present at the site. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

2.3.1 Recognition 

It is anticipated that foreseeable emergency situations that may be encountered during site activities will 

be recognizable by worker observation or. through air monitoring equipment readings: Through site­

specific training, site personnel will have knowledge r~garding the signs and symptoms of overexposure to 

contaminants of concern. This knowledge will assist site personnel in identifying potential emergency 

situations and to alert personnel of potential hazards. Many of the potential hazards and recommended 

control measures are discussed in Sections 5.0 and 6.0 of this document. Additionally, early recognition 

. will be supported by periodic site surveys to eliminate conditions that may predispose site personnel or 
'-' ' . . 
property to an emergency. Site surveys will be conducted at least once a week during the initiation of this 

effort. 

The above actions will provide early recognition for potential emergency situations. Should an incident 

take place, TtNUS will take defensive and offensive measures to control the situation. However,. if the 

. FOL and/or the SSO ·determine that an incident has progressed to a serious situation, TtNUS will 
. . . . . 

withdraw, and notify appropriate response agencies. 

2.3.2 Prevention 

TtNUS will minimize the potential for emergencies by following the Health and Safety Guidance Manual 

an~ ensuring compliance with the HASP and applicable OSHA regulations. In the event that an activity or 

. operation is covered by more than one of these documents, the most stringent requirement shall apply. 
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2.4 SAFE DISTANCES AND PLACES OF REFUGE 

Revision 0 
March 2006 

In the event that the site must be evacuated, personnel will immediately stop activities and report to the 

TtNUS FOL at the safe refuge area. Safe places of refuge will be determined prior to commencement of 

site activities and will be conveyed to personnel as part of the daily safety· meeting conducted each 

. morning. Upon reporting to the refuge location, personnel will remain there until directed otherwise by the 

FOL or the on-site Incident Commander of the Emergency Response Team. The FOL or the SSO will 

take a head count at this location to confirm the location of site personnel. The site logbook will be used 

to take and record the head count. Ideally, the places of_ refuge should offer a point for communication. 

2.5 EVACUATION ROUTES AND PROCEDURES 

An evacuation will be initiated whenever recommended hazard controls are insufficient to protect the · 

health, safety, or welfare of site workers. Once an evacuation is initiated, personnel will proceed 

immediately to the designated place of refuge, unless doing so would further jeopardize the welfare of 

workers. In such event, personnel will proceed to a designated alternate location (to be identified) and 

remain there until further notification from the FOL. The use of these locations as assembly points 

provides communication and a direction point for emergency services. 

Evacuation procedures will be discussed prior to the initiation of work at the site. This shall include 

identifying primary and secondary evacuation routes· and assembly points. Evacuation routes from the 

site are dependent upon the location at which work is being performed and the circumstances under 

which an evacuation is required~ Additionally, site location and meteorological conditions (i.e., wind speed 

and direction) will influence the designation of evacuation routes. As a result, multiple assembly points will 

be selected at Naval Station Great Lakes, and in the event of an emergency, field personnel will proceed 

to these points by the most direct route possible without furthelj endangering themselves. 

2~6 
l . . . 

EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

TtNUS personnel will be working in close proximity to each. other at Naval Station Great Lakes. ·As a 

result, hand signals, voice commands, and line of site communication will be sufficient to alert site 
. I . . . 

personnel of an emergency. When project ta~ks are performed simultaneously on different sites, vehicle 

horns will be used to communicate emergency situations. 
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If an emergency warranting evacuation occurs, the following procedures are to be initiated: 
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March 2006 

• Initiate the evacuation via hand signals, voice commands, line of site communication, or vehicle horns. 

The following signals shall be utilized when communication via vehicle horn is necessary: 

HELP three short blasts • • • 

EVACUATION three long blasts ---
• Report to the designated refuge point. 

• Once lion-essential personnel are evacuated, appropriate response procedures will be enacted to 

control the situation. 

• . Describe to.the FOL (FOL will serve as the Incident Coordinator) pertinent incident details. 

In the event that site personnel cannot mitigate the hazardous situation, the FOL and SSO will enact 

emergency notification procedures to secure additional assistance in the following manner: 

Dial 911 and call other pertinent emergency contacts listed in Table 2-1 and report the incident. Give the 

emergency operator the location of the emergency, the type of emergency, the number of injured, and a 

brief description of the incident. Stay on the phone and follow the instructions given by the operator. The 

operator will then notify and dispatch the.proper emergency response.agencies. 
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2.7 EMERGENCY CONTACTS 
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Prior to performing work at the site, personnel will be briefed on the emergency procedures to be followed. 

in the event of an incident. A mobile phone shall be available on site. Table 2-1 provides a list of 

emergency contacts and their corresponding telephone numbers. This table must be posted on site 

where it is readily available to site personnel. . 

TABLE 2-1 
EMERGENCY REFERENCE 

NAVAL STATION GREAT LAKES 

i .. , .. >··,,··.·:··)%~·.~·.:· c~ 
~-~~ ~ 

EMERGENCY 9-1-1 
Police 

. Fire/Hazardous Materials Release 
Ambulance Services (847) 688-3333 

Base Contact, Mr. Howard Hickey (847) 688-5999 x 148 
(847) 815-6719 

Great Lakes Naval Hospital (till May 31, 2006) (847) 688-3300 Duty Officer 
(847) 688-3333 Ambulance 
(84 7) 688-6855 Emergency 

North Chicaao VA Medical Center (after June 1, 2006) (847) 473-7830 

Poison Control Center (800) 222-1222 

' 
Task Order Manager Robert Davis (412) 921-7251 

CLE!'N Health and Safety Manager Matthew Soltis, CIH, CSP (412) 921-8912 

Project Health and Safety Officer Clyde J. Snyder ( 412) 921-8904 

Utility Location (5 Working Days Advance Notification Required) 

Ms. Judy Jarosz (Primary) (847) 688-2121. Ext. 18 

Mr. Chuck Kelly (Back-up) · (847) 688-2121 Ext. 10 

IL JULIE Program (800) 892-0123 

Utility Emergency - Public Works Dept. - Naval Station Great . (847) 688-3849 

Lakes (Monday...;.. Friday 0700 - 1630) 

Trouble Desk (Holidays and Saturday/Sundays) . (847) 688-4820 

Che mt rec (BOO) 424-9300 

National Response Center (800) 424-8802 

Tetra Tech NUS, Pittsburgh Office · (412) 921-7090 
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2.8 EMERGENCY ROUTE TO HOSP IT AL 

Great Lakes Naval Hospital (through May 31 , 2006) 

Rev1s1on 0 
March 2006 

For emergency care only non-Navy personnel are permitted lo go lo the Navy Hospital through May 31 , 
2006 

Great Lakes Naval Hospital 
3001A Sixth Street 
Great Lakes, llltno1s 60088-2833 
(Shendan Road and South Gate Entrance) 

From Site 22 - Butlding 105 - Former Dry Cleaning Faciltty 

1. Exit Sate 22 Tum Right onto Sampson Street (South). 

2. The hospital as on the left 

3 Follow signs to the appropnate entrance to the hospital (3001A Sixth Street). 
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2.8 EMERGENCY ROUTE TO HOSPITAL 

North Chicago Va Medical Center (starting June 1, 2006) 
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Great Lakes Naval Training Center, II to Veterans Affairs Medical Center ( ORTH CHICAGO), II 
D .ita 1 ... "" s 2... Tr " u o T Map , 7 ··P.s 2 7 ,.., 

1. Start out heading WEST on BUCKLEY ROAD towards IL-137. Drive for 0.1 miles. 

2. Turn LEFT to get on N SKOKIE HIGHWAY heading SOUTH. Drive for 0.1 miles. 

3. Make a U-tum at BEACON STREET. Drive for 0.1 miles. 

4. Turn RIGHT onto IL-137. Drive for 1 mile. 

5. Turn RIGHT onto FORREST AL VILLAGE QTRS STREET. Drive for a short d istance. 

6. Tum RIGHT onto FORREST AL VILLAGE NAVAL HOUSING. Drive for 0.1 miles. 

7. Keep LEFT to stay on FORREST AL VILLAGE NAVAL HOUSING. Drive for a short d istance. 

8. Keep RIGHT to stay on FORRESTAL VILLAGE NAVAL HOUSING. Drive for 0.1 miles. 

9. You have reached the destination. 
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2.9 DECONTAMINATION PROCEDURES/EMERGENCY MEDICAL TREATMENT 
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During a site evacuation, decontamination procedures will be performed only if doing so does not further 

jeopardize the welfare of site workers. Decontamination will be postponed if the action that initiates an 

evacuation would further endanger the lives of workers. However, a situation that would require workers 

to evacuate .without first performing decontamination procedures is unlikely to occur at this site. If the 

emergency involves personnel to exposures to chemicals, follow the steps provided in Figure 2-2. 

2.10 INJURY/ILLNESS REPORTING 

If TtNUS personnel are injured or develop an illness as a result of working on site, the TtNUS 

"Injury/Illness Procedure" (Attachment I) must be followed. Following this procedure .is necessary for 

documenting the information obtained at the time of the incident. Also, as soon as possible the Navy 
• 

Contact must be informed of incidents or accidents that require medical attention. 

Pertinent information regarding allergies to medications or other special conditions will be provided to 

medical services personnel. This information is listed on Medical Data Sheets (Attachment 11) filed onsite. 

If an exposure to hazardous materials has occurred, provide information on the chemical, physical, and 

toxicological properties of the subject chemical(s) to medical service personnel. 
. . I 

2.11 PPE AND EMERGENCY EQUIPMENT 

A first-aid kit, eye wash units (or bottles of disposable eyewash solution) and fire extinguishers 

(strategically placed) will be maintained onsite and shall be immediately available for use in the event of 

an emergency. This equipment will be located in each site vehicle. At least one first aid kit supplied with 

equipment to protect against blood borne pathogens will also be available on site. Personnel identified 

within the field crew with blood borne pathogen and first-aid training will be the only personnel permitted 

to offer first-aid assistance. 
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FIGURE2-2 
POTENTIAL EXPOSURE PROTOCOL 

Revision 0 
March 2006 

The purpose of this protocol is to provide guidance'for the m_edical management of injury situations. 

In the event of a personnel injury or accident: 

• Rescue, when necessary, employing proper equipment and methods. 

• . Give attention to emergency health problems -- breathing, cardiac function, bleeding, and shock. 

• Transfer the victim to the medical facility designated in this HASP by suitable and appropriate 

conveyance (i.e. ambulance for serious events) 

• Obtain as much exposure history as possible (a Potential Exposure report is attached). 

• If the injured person is a Tetra Tech NUS employee, call the medical facility and advise them that the 

patient{s) is/~re being sent and that they can. anticipate a call _from the WorkCare physician. 

WorkCare will contact the medical facility and request specific testing which may be appropriate. 

WorkCare physicians will monitor the care of the!_ victim. Site officers and per8onne1· should not 

. attempt to get this information, as this activity leads to confusion and misunderstanding. 

• Call WorkCare at 1-800-455-6155 and enter Extension 109, or follow the voice prompt for after hours 

and weekend notification and be prepared to provide: 

Any known information about the nature of the injury. 

As much of the exposure history as was feasible fo determine in the time allowed. 

Name and phone number of the medical facility_ to which the victim{s) has/have been taken. 

Name{s) of the involved Tetra Tech NUS, Inc. employee{s). 
/ 

Name and phone number of an informed site officer who will be responsible for further 

investigations. 

Fax appropriate information to WorkCare at {714) 456-2154. 

• Contact Corporate Health and Safety Department {Matt Soltis) and Human Resources Manager · 

Marilyn Duffy at 1-~00-245-2730. 

• As data is gathered and the scenario becomes more clearly defined, this information should be 

forwarded to WorkCare. 

WorkCare will compile the results of the data and provide a summary report of the incident. A copy of this 

report wm be placed in each victim's medical file in addition to being distributed to appropriately designated 

company officials. 

Each involved worker will receive a letter describing the incident but deleting any personal or individual 

·comments. A personalized letter describing the individual findings/results will accompany this generalized 

summary. A copy of the personal letter will be filed in the continuing medical file maintained by WorkCare. 
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Name: 

Social Security No.: 

Client Contact: 

Company Name: 

I. Exposing Agent 

FIGURE 2-2 (continued} 
WORKCARE 

POTENTIAL EXPOSURE REPORT 

Phone No.: 

Sex: 

Revision 0 
March 2006 

Name of Product or Chemicals (if known):. ___________________ _ 

Characteristics (if the name is not known) 
Solid Liquid Gas Fume Mist Vapor 

II. Dose Determinants 
What was individual doing? ___ ....,.........,......-..,..-____,-----=---=--...,.,,,...-------.,..--
How long did individual work in area before signs/symptoms developed? --------­
Was protective gear being used? If yes, what was the PPE? 
Was their skin contact? ....,.......,......,.--:-::~-.,........_ _____________ .....;.... _____ _ 
Was the exposing agent inhaled?--.,.,....,.......,......---'---------=----------­
Were other· persons exposed? If yes, did they experience symptoms? 

Ill. Signs and Symptoms (check off appropriate symptoms) 

Immediately With Exposure: 
Burning of eyes, nose, or throat 
Tearing 
Headache 
Cough 
Shortness of Breath 

Weakness 
Nausea I Vomiting 
Shortness of Breath 
Cough 

Delayed Symptoms: 

· IV. Present Status of Symptoms {check off appropriate symptoms) 
Burning of eyes, nose, or throat , . 
Tearing 

. Headache 
. Cough 

Shortness of Breath 
Chest Tightness I Pressure 
Cyanosis 

Chest Tightness I Pressure 
Nausea I Vomiting 

Dizziness 
Weakness 

Loss of Appetite 
Abdominal Pain 

Headache 
Numbness I Tingling 

Nausea I Vomiting 
Dizziness 

Weakness 
Loss of Appetite 
Abdominal Pain 

Numbness I Tingling 

Have symptoms: (please check off appropriate. response and give duration of symptoms) 
Improved: Worsened: Remained Unchanged: __ _ 

V. Treatment of Symptoms (check off appropriate response) 
None: Self-Medicated: Physician Treated: 
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3.0 SITE BACKGROUND 

3.1 SITE DESCRIPTION 

Revision O 
March2006 

The Naval Station Great Lakes is located in Lake County, Illinois, on the shore of Lake Michigan about 50 

miles north of downtown Chicago. Dedicated in 1911, Naval Station Great Lakes is the largest naval 

. training center in the United States. Naval Station Great Lakes consists of approximately 1,650 acres with 

over 1,000 buildings. 

3.2 SITE 22 - BUILDING 105 OLD DRY CLEANING. FACILITY 

· Building 105 is located at the Naval Station Great Lakes in Lake County, Illinois. 

Building 105 was constructed in 1939 and was utilized as a dry cleaning facility until 1993 or 1994 when it 

was converted to a vending machine supply and repair station until February 2001. The dry cleaning · 

facility consisted of a slab-on-grade building that included a RCRA storage unit. The 10,500-square foot 

. building (150 feet by 70 feet) occupied a lot approximately 250 feet by 115 feet. The building was 

demolished in March 2003. 

Soil and groundwater sampling has taken place at Building 105 (groundwater), the "hot spot" is located on 

the southern and eastern sides of the former building along Sampson Street. 
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4.0 SCOPE OF WORK 
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This section discusses the specific tasks that are to be conducted as part of this scope of work as 

identified in the workplan for CTO 0009. These tasks are the only ones addressed by this HASP. Any 
' 

tasks to be conducted outside of the elements listed here will be considered a change in scope requiring 

modification of this document. The TOM or a designated representative will submit the requested 

modifications to this document to the HSM. 

Specific tasks to be conducted include, but are not necessarily limited to, the following: 

• Mobilization/demobilization 

• Subcontractor oversight of in-situ thermal Treatability study system [Electrical Resistive Heating 

(ERH)] installation, operation, and demobilization. 

• Monitoring Well Installation/Construction/Abandonment, using direct push technology (DPT) and 

. hollow stem auger. 

• Multi-media Sampling including: 

Surface soil sampling 

Subsurface soil sampling (during ERH Treatability Study) 

Ground water sampling 

Investigative and Remediation Derived Waste sampling 

• Decontamination 

• Ground water level measurements 

• Investigation and Remediation-derived waste handling and disposal 

• Site Restoration 

• · Land Surveying 

For more detailed description of the associated tasks, refer to the Work Plan (WP). 

4.1 ELECTRICAL RESISTANCE HEATING (ERH) TREATABILITY STUDY 

The installation of the infrastructure for an ERH treatability study at Site 22 will be performed by Thermal 

Remediation Services (ERH subcontractor) and TTL Associates (drilling ·subcontractor) under the 

supervision of Jerry Wolf and Rick Mielcarek respectively. The treatability study will consist of utilizing 

· ERH to treat an area of approximately 2,400 square feet located in the vicinity of the maximum 

contamination observed on site. The area will be treated to a depth ranging from 8 to 25 feet. Thermal 
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Remediation Services will prepare a Health and Safety Plan for this phase of the operation and is attached 

to this HASP as Attachment VII. TtNUS will review the HASP prior to site mobilization. TtNUS personnel 

will provide oversight for the ERH Treatability Study (system installation, operation, and demobilization). 
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES 

Revision 0 
March 2006 

Table 5-1 of this section serves as the primary portion of the site specific HASP for TtNUS and TIL 

Associates and supplements Thermal Remediation Services HASP in Attachment VII. This table is 

intended to assist project personnel in the recognition of hazards and recommended· procedures 

necessary to minimize potential exposure or injuries related to those hazards. The table also assists field 

team members in determining which personal protective equipment (PPE) and decontamination 

procedures to be used as well as appropriate air monitoring techniques and site-specific conditions. The 

evaluation of each task provides detailed information including anticipated hazards, recommended control 

measures, air monitoring recommendations, required PPE, and decontamination measures. This table 

must be updated if the scope of work, contaminants of concern or pertinent conditions change. 

Table 5-1 and the HASP are not meant to be stand alone documents.and must be accompanied by the 

TtNUS Health and Safety Guidance Manual. This manual is designed to further· explain. supporting 

elements for any site specific operations as required by 29 CFR 1910.120. The Guidance Manual should 

be referenced for additional information regarding air monitoring instrumentation, decontamination 

· activities, emergency response, hazard assessments, h.azard communication and hearing conservation 

programs, medical surveillance, PPE, respiratory protection, site control measures, standard work 

practices, and training requirements. Many of TtNUS's SOPs are also provided in the Guidance Manual. . 

· Safe Work Permits. will be issued for the exclusion zone activities (See Section 10.2) .. The FOL and/or the 

SSO will use the elements defined in Table 5-1 as the primary reference. The FOL and/or the SSO 

completing the Safe Work Permit will add additional site-specific information as warranted. In situations . . . . . 

where the Safe Work Permit is more conservative than the direction provided in Table 5-1 due to the 

incorporation of site-specific elements, the Safe Work Permit will b~ followed~ 

5.1 GENERAL SAFE WORK.PRACTICES 

In addition to the task-specific work practices identified on Table 5-1, the following general safe work 

practices are to be followed when conducting work on-site. These safe work practices address a pattern 

of general precautions and measures for reducing risks associated with site operations. This list may be 

amended as necessary. 

• Eating, drinking, chewing gum or tobacco, taking medication, or smoking is prohibited in contaminated 

or potentially contaminated areas or where the possibility for the transfer of c~ntamination exists. 
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• Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area. A 

thorough shower and washing must be conducted as soon as possible if excessive skin contamination 

occurs. 

• Avoid contact with potentially contaminated substances. Avoid puddles, pools, mud, or other such 

areas. Avoid, whenever possible, kneeling on the ground or leaning or sitting on equipment. Keep 

monitoring equipment away from potentially contaminated surf aces .. 

• Take note. of the location of the nearest telephone and emergency telephone numbers. See 

Section 2.0, Table 2-1. 

• Attend briefings on anticipated hazards, equipment requirements, safe work permits, emergency 

procedures, and communication methods before going on site. 

• Plan and mark entrance, exit, and emergency escape routes. See Section 2.0. 

• Rerearse unfamiliar operations prior to implementation. 

• Buddies should maintain visual contact with each other and with other on-site team members by 

remaining in close proximity to assist each other in case of emergency. 

• · Establish appropriate Safety Zones including Support, Contamination Reduction, and Exclusion 

Zones. 

• Minimize the number of personnel and equipment in contaminated areas (such as the Exclusion 

Zone). Non-essential vehicles .and equipment should remain within the Support Zone. 

• Establish appropriate decontamination procedures for leaving the site. 

• Immediately report injuries, illnesses, and unsafe conditions, practices, and equipment to the Site 

Safety Officer (SSO). 

• Matches and lighters are restricted from entering in the Exclusion Zone or Contamination Reduction 

Zone. 

• Observe coworkers for signs of toxic exposure and heat or cold stress. 

• Inform co-workers of potential symptoms of illness, such as headaches, dizziness, nausea, or blurred 

vision. 
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5.2 SOIL BORING - SAFE WORK PRACTICES 

Revision O 
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The following Safe Work Practices are to be followed when working in or around drilling operations. 

• Identify underground utilities and buried structures before drilling. Use the Utility Locating and 

Excavation Clearance SOPs provided in Appendix Ill. 

• Drilling rigs (DPT and HSA) will be inspected by a competent person (the SSO or designee) prior .to 

the acceptance of the equipment at the site and prior to the use of the equipment. Repairs or 

deficiencies identified will be corrected prior to use. ·The inspection will be accomplished using the 

Equipment Inspection Checklist provided in Appendix IV. Inspection frequencies will be once every 

10 day shift or following repairs. 

• The work area around the point of operation will be.graded to the extent possible to remove any trip 

hazards near or surrounding 9perating equipment. 

• The driller's helper will establish an equipment staging and lay-down plan. The purpose of this is to 

keep the work area clear of clutter and slips, trips, and fall hazards. Mechanisms to secure heavy 

objects, such as drill flights, will be provided to avoid the collapse of stacked equipment. 

• Potentially contaminated tooling will be wrapped in polyethylene sheeting for storage and transport to 

the centrally located decontamination unit. 

• Prior to drilling, one member of the crew will be identified as the person with primary responsibility for 

engaging the emergency shut-off· device in the event of an erriergency. This person will be 

responsible for visually verifying that. the area is clear and for verbally alerting site personnel prior to 

engaging the equipment. 

• Minimize contact to the extent possible with contaminated tooling and environmental media. 

• Support functions (sampling and screening stations) will be maintained a minimum distance from the 

drilling rig <>f the height of the mast plus 5 ft. to remove these activities from within physical hazard 

boundaries. 

• Only qualified operators and knowledgeable ground crew personnel will participate in the operation of 

the drill rig. 

• In order to minimize contact with potentially contaminated tooling and media and to minimize lifting 

hazards, multiple personnel should move heavy tooling, where necessary. 

Naval Station Great Lakes 5-3 CT00009 



Revision O 
March 2006 

• Only personnel absolutely essential to the work activity will be allowed in the exclusion zone. Site 

visitors will be escorted. 

• Equipment used within the exclusion zone will undergo a complete decontamination and evaluation by 

the SSO to determined cleanliness prior to moving to the next location, exiting the site, or down time 

for maintenance. 

• Motorized equipment will be fueled prior to the commencement of the day's activities. During fueling 

operations equipment will be shutdown and bonded to the fuel provider. 

• . When not in use, drill rigs will be shutdown, emergency brakes set, and wheels chocked. Areas 

subjected to subsurface investigative methods will be restored to equal or better condition than 

original to remove any contamination brought to the surface and to remove any physical hazards. In 

situations where these hazards cannot be removed, these areas will be barricaded to minimize the 

. impact on field crews working in the area. 

Naval Station Great Lakes 5-4 CT00009 



TABLE 5-1 
TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS 

Revision 0 

March 2006 
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Multi-media sampling, including 

Surface water - direct pour or 
pump 
Ground water - Peristaltic 
Surface soils and - Trowel 
Subsurface soils - DPT/HSA 
with split spoon during ERH 
Treatment, 
Hand auger, soil corers, and 
mechanizedsupport (See 
Soil boring Table 5-1). 

- IDW - Trowel, soil corer, or 
pump. 

Naval Station Great Lakes 

Chemical hazards: 

1) Previous analytical data 
available for the wor1c 
areas identified the 
following contaminants: 

1, 1 Dichloroethane 
1,2 Dichloroethene 
T etrachloroethylene 
Trichloroethane 

Elevated airt>ome readings 
are. unlikely to be 
encountered during site 
activities. Further information 
.on these contaminants are 
provided in Table 6.1 . 

· 2) Transfer of contamination 
into clean areas. 

Physical hazards: 

3) Slip, trip, and fall hazards 

4) Strain/muscle pulls from 
manual lifting 

5) Cuts and Lacerations 

6) ERH Sampling 

7) Ambient temperature 
extremes (heaVcold stress) 

8) Site Characterization 

Natural hazards: 

9) Animal and insect bites and 
encounters 

10) ·Inclement weather 

Chemical hazards: 
1) Safe wor1c practices will be employed as the first line of defense. As a general rule, avoiding contact w~h contaminated media (air, water, soils, etc.) will be employed as a universal control 
measure. Soils.with a Elevated Temperature due to the treatment procedure will be of concern to site wor1cers, minimize potential exposure with sampling materials by using heavy duty 
cotton gloves along with good wor1c and personal hygiene practices. These control measures including avoiding hand-to-mouth contact to the extent pOssible, washing hands and face or 
using hygienic wipes to remove potential contaminants from hands and face prior to breaks or lunch or other hand to mouth activities will restrict the most predominant route of exposure. 
Dust suppression methods including area wetting will be employed to control mechanically generated dust emissions. · 
Liquids/gases- In situations where contaminants exist in soils or liquid media and present a vapor or gas hazard threat, real time monitoring instruments and PPE will be employed to 
support protective measures. As part of the evaluation method of these subsurface media, all samples will be scanned ~ha PID to determined potential source concentration. 

2) Transfer of Contamination into Clean Areas - Decontaminate all equipment and supplies between sampling locations and prior to leaving the site. See decontamination of heavy 
and sampling equipment for direction in this task. 

3) Slip, Trip, and Fall Hazards - These hazards shall f)e minimized by adherence to the practices listed below. This includes 
Maintain proper housekeeping in all wor1c areas. 
Preview and inspect wor1c areas to identify and eliminate slip, trip, or fall hazards. 

- Cover, guard, barricade, and or place warning postings over/at holes or openings that personnel may fall or step into. 
For traversing steep, slippery, or sloped terrain establish rope ladders to control ascent and descent to sampling areas or use alternative pathways. 
Regular Ladders should be placed to allow access and egress from steep embankment and levy walls when collecting samples along Pettibone Creek and the Boat Basin. 
Use multiple persons and pack small loads to re.~ote locations. 

4) Strain/Muscle Pulls from Manual Lifting - Use machinery or multiple personnel for heavy lifts. Use proper lifting techniques (See Lifting Mobilization/Demobilization, Page 1 of 6, Table 5-
1). . ~ . 

5) Cuts and Lacerations - Employ the following measures to reduce and/or eliminate the potential for cuts and lacerations 
- Select and secure the most favorable route to monitoring wells and sampling locations. 
- Previewing pathways - Where possible, remove or demarcate the physical hazards. 
- Inspect all cutting equipment to be used to clear access routes for defects. 
·- When cutting items ·always use a sharp knife and always cut away from your body. Do not place items to be cut in your opposite hand or on your knee. 
- Carry all glassware and items that present a.potential for cuts, lacerations, or impalement such as machetes or brush hooks in protective packaging or sheathed to avoid breakage 

or exposure in the event of a slip, trip, and/or fall. 

6) The temperature of the sampling liners could be in excess of 140 degrees F and could be a bum hazard. Sampling will be accomplished using split spoons, stainless steel or brass 
liners when handling the samplers site personnel will wear heavy duty cotton gloves. (See health and Safey Plan Addendum Attachment VI) 

· 7) Ambient Temperature Extremes (HeaVCold Stress) - Wear appropriate clothing for weather conditions. Provide acceptable shelter and liquids for field crews. Additional information 
regarding heaVcold stress is provided in Section 4.0 of the Health and Safety Guidance Manual. · 

8) Si!e Characterization - Wor1c areas will be surveyed prior to committing personnel or resources. The survey will be conducted by the FOL and/or the. SSO. The purpose is to identify 
physical .and natural hazards that may impact the proposed wor1c area. These hazards are to be identified, barricaded, or eliminated to the extent possible to minimize potential effect · 
to field crew. . 

9) Animal and Insect Bites and Encounters - To combat the j:>otential impact of natural hazards, the following actions are recommended: 
Avoid nesting - Preview routes, avoid nests, if at all possible. . . 
Wear light color clothes. This will allow easier detection of ticks and insects crawling on your body. It will also assist in heat stress control. 

- Tape pant legs to wor1c boots to block direct access. 
Use repellents - Permanone should be applied liberally to the clothing, but not the skin as it may cause irritation. Concentrate on areas where ticks and other insects may access 
your body such as pant cuffs, shirt to pants; and collars. · 
Upon exiting the high brush and wooded areas perform a close body inspection to remove any ticks or other insects that have attached to your clothing or skin. 
If wor1cing in snake infested areas personnel are directed to adhere to the following provisions: 
a. Leave snakes and animals alone, do not harass or try to capture. Contact the SSO for direction in the removal of animals and snakes ~hin the confines of the wor1c site. 
b. Snake chaps or high leather boots should be worn in unimproved or unmaintained areas on an initial sweep of the area, if you are unknowledgeable· regarding nesting and 

habitat considerations for indigenous animals and reptiles. · 
c. Keep hands and feet out of areas you cannot see. Exercise extreme care when lifting materials or debris providing ground cover as snakes and other animals prefer these 

areas to nest. · 
d. Be cautious when moving debris or other structures, that may serve as a nest. Do not use your hands to separate debris piles. Use equipment (hand tools or heavy equipment, 

as available). 
As this activity may take personnel into areas of heavier vegetation, samplers should be cognizant of poison ivy, poison oak, and poison sumac in the area. See SBction 6.3.3 for 
descriptions of these plants. Protective measures to be used to minimize hazards of this nature 
a. ·Avoid direct contact through the use of Tyvek coveralls, clothing, or barrier creams 
b. Wash after contact with cool water and mild soap. 
c. Wash equipment contaminated with the oils of these plants to avoid cross contamination. 

10) Suspend or terminate operations during electrical storms. Return to wor1c when directed by the FOL and/or the SSO. 

1) Monitoring shall be conducted to 
as a general screening effort to 
qualify and quantify estimated source 
concentrations of site contaminants 
in support of the prescribed worker 
protection levels. 

Monitoring shall be conducted using 
a Photoionization Detector (PID) with 
11. 7eV lamp strength. 

Action level - Any sustained reading 
greater than 10 ppm in the workers 
breathing zone for no greater than 10 
minutes duration, no more than 4 
occurrences in a single day. Action 
levels of this level will protect 
personnel from achieving the most 
conservative TL VfTW A. 

Concentration in excess of this 
action level require personnel to stop 
work, notify PHSO. 

5-7 

Level D protection will be utilized 
for the following sampling 
activities 

Surface water, groundwater and 
soils 

Sampler/Oversight Personnel 

- Standard field dress (long 
pants, Sleeved shirts) 
Steel toe safety shoes or wor1c 
boots 
Safety Glasses 
N~rile surgeon style inner 
gloves for sampling 
Impermeable boot covers 

- Reflective vest for traffic areas 
- Identified flotation devices 

Protective Measures as specified 
for drilling and soil boring will be 
employed for all subsurface soil 
sampling. 

Upgrades to Level C protection 
are not anticipated. 

Note: The Safe Wor1c Permit(s) 
for this task (See Attachment VI) 
will be issued at the beginning of 
each day to address the tasks 
planned for that day. As part of 
this task, additional PPE may be 
assigned to reflect site-specific 
conditions or special 
considerations or conditions 
associated ~ any identified 
task. 

/ 

Personnel Decontamination 

Sampling surface water, 
groundwater, and soils, the 
following provisions will'apply 

\Jpon completion of the 
sampling dedicated trowels, 
tubing, etc. will be bagged for 
transport back to the central 
decontamination area. 

PPE (gloves) will be 
removed and also bagged 
for disposal. 

Handi-Wipes or similar 
product wiU be used to 
clean hands, prior to 
moving to the next location. 

Equipment Decontamination 

All equipment used in remote 
sampling locations will be 
brought back to the central 
decontamination area for 
decontamination and re-use or 
disposal. 

. 
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Decontamination of Sampling 
and Heavy Equipment 

It is anticipated that this activity 
will take place at a centralized 
location. Gross contamination 
will be removed to ttie extent 
possible at the site. 
Contaminated tooling then will 
be wrapped in polyethylene 
sheeting for transport to the 
centralized location for a full 
decontamination and 
evaluation. 

Naval Station Great Lakes 

Chemical haZards: 

Soils - Surface/Subsurface soils, 
groundwater, and surface water -
concentrations are anticipated to be 
negligible. See Section 6. 1 for information 
concerning the general contaminant 
groups anticipated. 

2) Decontamination fluids - Liquinox 
(detergent); isopropanol • 
(decontamination solvent) 

Physical hazards: 

3) Lifting (strain/muscle pulls) 
4) Noise in excess of 85 dBA 
5) Flying projectiles 
6) Falling hazards 
7) Slips, trips, and falls 

Natural hazards: 

8) Inclement weather 

TABLE 5-1 
TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS 

1) and 2) Employ protective equipment to minimize contact with site contaminants and hazardous 
decontamination fluids. Control potential non-occupational exposures through good work hygiene 
practices (i.e., avoid hand to mouth contact; wash hands and face before breaks and lunch; minimize 
contact with contaminated media). Obtain manufacturer's MSDS for any decontamination fluids used on­
site. Solvents may only be used in well-ventilated areas, such as outdbors. Use appropriate PPE as 
identified on MSDS or within this HASP. All chemicals used must be listed on the Chemical Inventory for 
the site, and site activities must be consistent with the Hazard Communication Program provided in 
Section 5.0 of the TtNUS Health and Safety Guidance Manual. 

3) Use multiple persons where necessary for lifting and handling heavy equipment for decontamination 
purposes. 

Employ proper lifting techniques as described in Table 5, 1, Mobilization/Demobilization. 

4) Wear hearing protection when operating the pressure washer and/or steam cleaner. Sound pressure 
levels measured during the operation of similar pieces of equipment indicate a range of 87 to 93 dBA. 

5) Use eye and face protective equipment when operating the pressure washer and/or steam cleaner, 
due to flying projectiles. All other personnel must be restricted from the area. In addition to minimize 
hazards (flying projectiles, water lacerations and bums) associated with this operation, the following 
controls will be implemented 

A Fan Tip 25° or greater will be used on pressurized systems over 3,000 psi. This will reduce the 
possibility of water lacerations or punctures. · 
Thermostat control will be in place and operational to control the temperature levels of the water 
where applicable . . 
Visual evaluations of hoses and fittings for structural defects 
Construct deflection screens as necessary to control overspray and to guard against dispersion of 
contaminants driven off by the spray. · 

6) Insure wash and drying racks are of suitable construction to prevent heavier items such as push rod 
flights from falling during the decontamination process. 

7) The d11contamination pad should be constructed to contain wash waters generated during 
decontamination procedures. Temporary decontamination pads are usually 10-30 mil polyethylene or 
polyvinyl chloride tarp construction. Although these items when used as a liner offer containment, they . 
also present a slipping hazard. When these temporar)' liners are employed, it is recommended that a 
light coating of sand be spread over the walking surface to provide traction. 

In addition, adequate slope should be provided to the pad to permit drainage away from the object 
being cleaned. The collection point for wash waters should be of adequate distance that the 
decontamination workers do not have to walk through the wash waters while completing their 
tasks. 

Hoses should be gathered when not in use to eliminate potential tripping hazards. 

rations until directed otherwise b SSO. 

Use visual observation and 
real-time monitoring 
instrumentation to ensure all 
equipment has been properly 
cleaned of contamination and 
dried. · 

Monitoring instrumentation will 
be employed to determine if all 
of the decontamination solvent 
(isopropanol) has been 
removed through the rinse 
process. Any positive · 
indication/results greater than 
background require the article 
that has been decontaminated 
to be re-rinsed and scanned 
again. If necessary this process 
should be repeated until no 
measurable indication of the 
decontamination solvent exists. 

For Heavv Equipment 

This applies to pressure washing and/or steam cleaning 
operations and soap/water wash and rinse procedures. 

Level D Minimum requirements: 
Standard field attire (Long sleeve shirt; long pants) 
Safety shoes (Steel toe/shank) 
Chemical resistant boot covers 
Nitrile outer gloves over nitrile inner gloves 
Safety glasses underneath a splash shield 
Hearing protection (plugs or muffs) 
Hooded PVC Rainsuits or PE or PVC coated Tyvek. 
Impermeable aprons may be used instead of coveralls 
if they offer adequate protection against overspray and 
back splash. 

For sampling equipment (trowels, bailers, etc.), the following 
PPE is required 

Note: Consult MSDS for PPE guidance for decontamination 
fluids/solvents. Otherwise, observe the following. 

Level D Minimum requirements -
Standard field attire (Long sleeve shirt; long pants) 
Safety shoes (Steel toe/shank) 
Nitrile outer gloves over.nitrile inner gloves 
Safety glasses 
Impermeable apron 

In the event of overspray of chemical decontamination 
fluids, employ PVC Rainsuits or PE or PVC coated Tyvek as 
necessary. 

Note: The Safe Work Permit(s). for this task (See Attachment 
VI) will be issued at the beginning of each day to address the 
tasks planned for that day. As part of this task, additional PPE 
may be assigned to reflect site-specific conditions qr special 
considerations or conditions associated with any identified 
task. 
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Personnel Decontamination will consist of a soap/water wash and rinse for 
reusable and non-reusable outer protective equipment (boots, gloves, PVC 
splash suits, as applicable). 

The sequential procedure is as follows: 

Stage 1: Equipment drop, remove outer protective wrapping; personnel will wipe 
down the outer shell and pass hand equipment through as necessary. 
Stage 2: Soap/water wash and rinse of outer boots and gloves 
Stage 3: Soap/water wash and rinse of the outer splash suit, as applicable 
Stage 4: Disposable PPE and equipment will be removed and bagged. 
Stage 5: Wash face and hands 

Equipment Decontamination - All heavy equipment decontamination will take 
place at a centralized decontamination pad utilizing a steam cleaner or 
pressure washer. Heavy equipment will have the wheels and tires cleaned 
along with any loose debris removed, prior to transporting to the central 
decontamination area. All site vehicles will have restricted access to exclusion 
zones, and have their wheels/tires cleaned/sprayed off as not to track mud 
onto the roadways servicing this installation. Roadways shall be cleared of 
any debris resulting from the on-site activity. 

~mpling Equipment Decontamination 

Sampling equipment will be decontaminated as per the requirements indicated 
within the Work Plan. 

All equipment used ih the exclusion zone will require a complete decontamination 
between locations and prior to removal from the site. 

The FOL or the SSO will be responsible for evaluating equipment arriving on-site, 
leaving the site, and between locations. No equipment will. be authorized access, 
exit, or movement to another location without this evaluatiOn. 
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IDW Management and 
Handling 

This activity includes the 
following tasks: 

- Containerization 
- Labelling 
- Staging 
- Monitoring 
of IDW generated in support 
of site activities. 

Naval Station Great Lakes 

Chemical hazards: 
The only anticipated hazard 
associated with IDW 
management is the potential 
for a spill. In situations such 
as that the spill containment 
program identified in Section 
10.0 of this HASP will be 
employed. 

Physical hazards: 

1) Strains and sprains 
2) Back injuries 
3) Compressions 
4) Loading bulk transport 

containers 

TABLE 5-1 
TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS 

Chemical hazards: 

It is not anticipated that chemical hazards will be significant during this ·operation, as the IDW will be in sealed containers. However, control measures such as the 
use of PPE and good work hygiene practices will be used to control potential exposures during the implementation of the Spill Containment Program (See Sectkin 
9.0 of this HASP). . 

Physical hazards: 

1 & 2) Strains and sprains (lilting hazards)/Back Injuries - The predominant hazard associated with this activity is the movement of lull or partially lull 55-gallon 
drums of soils ancVor water. To minimize hazards of this nature the following provisions shall be incorporated as applicable: · 

Use machinery (preferred method) or multiple personnel for heavy lilts. 
Use proper lilting techniques 
a. Lift with your legs, not your back, bend your knees move as close to the load as possible, and ensure good hand holds are available. 
b. Minimize the horizontal distance to the center of the lift to your center of gravity. · 
c. Minimize turning and twisting when lifting as the lower back is especially vulnerable at this time. 
d. Break lilts into steps if the vertical distance (from the start point to the placement of the lift) is excessive. 
e. Plan your lifts - Place heavy items on shelves between the waist and chest; lighter items on higher shelves. 
f. Periods of high frequency lifts or extended duration lifts should provide sufficient breaks to guard against fatigue and injury. 

In determining whether you can lift or move an item several factors must be considered, these are as follows: 
Area available to maneuver the lift 
Area of the lift- Work place clutter, slippery surfaces, rough terrain 
Overall physical condition 

3) Compressions - Another hazard frequently associated with this task is the compression of hands and fingers when placing the containers on pallets. This 
typically occurs v.tien rolling and lowering the container in its place. To combat this hazard, the following provision shall be employed: 

Material handling devices shall be used for moving drums within the satellit~ storage area. This includes drum dollies with pneumatic tires, drum grapplers, etc. to 
handle drums of IDW. These pieces of equipment are engineered to allow placement of these containers while removing hands from the point of operation. 

Reminder: The drums you are attempting to move, lift ancVor relocate weigh on the average of 

Full 55-gallon container of purge or decontamination waters = 485 lbs. (including the container) 
Full 55-gallon container of soils (moist) = 687 lbs. (including the container) 

Satellite Storage Area - Emphasis has been placed on the physical surroundings and how they can influence the potential hazards associated with material 
handling aspects of this task. To further reduce material handling hazards, support spill containment and control, and sampling v.tien necessary, the IDW storage 
area should be structured as follows: 

4-drums to a pallet with retaining ring bolt and label on the outside for easy access/reference. 
Maintain a minimum of 4-feet between each row of pallets. This is the minimum distance necessary to wheel drums on a drum dolley 
If the site is ·not secured, the satellite storage area shall be fenced and signs placed indicating~ following: 
a. Primary Point of Contact (Preferably someone at the Base, and make sure they know they been identified as the Primary Point of Contact). 
b. Phone Number 

. c. Emergency Contact (H different from the Primary) 

Provide a Drum'Container Inventory to the Primary Point of Contact and to Emergency Seivices, if they deem it necessary. The inventory should contain: 
a. Each drum shall be assigned a unique identification number. This number shall be placed on the label and drum shell using a paint marker (Note: Do 

not paint th0 number on the lid as these have a tendency to get exchanged from time to time.) 
b. Types of waste materials (Subsurface soils, drill cuttings; purge/development waters, etc.) 
c. Volumes (Full or level associated with the container after completion of the project location) 
d. Where it was derived from (IDW should be separated by Site and media) 
e. Dates (For all filled containers and at the completion of work for that area or Site) 
f. Contact - For more inforrnatioii 

Note: All drums should be labeled with the same information. 

' 

None iequired, unless 
spill containment 
provisions are initiated. 
Then monitoring will 
proceed as described in 
the activity associated 
with the task v.tien the 
materials were generated 
such as soil boring or 
well installation. 

Level D- (Minimum Requirements) 
Standard field attire (Sleeved shirt; long pants) 

- Safety shoes (Steel toe/shank) 
Leather or canvas work gloves 
Safety glasses (When utilizing cables or slings to 
move the containers) 
Hardhat (when overhead hazards exists, or 
identified as a operation requirement) 

PPE changes may be made with the implementation of 
the Spill Containment Program. This represents the 
only anticipated modification to this level of protection. 
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Not required, unless the 
implementation of the Spill 
Containment Program is 
required due to a spill ancVor 
release. At that point the 
decontamination procedures 
for those activities such as soil 
borings ancVor well installation 
will be followed. The reference 
reflects the tasks conducted 
when the materials were 
generated. 
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Land. Surveying - Geographical 
and Geophysical 

The locations identified to be 
surveyed are predominantly 
located within light industrial 
improved areas. 

Naval Station Great Lakes 

Chemical hazards: 

Significant exposure to site contaminants is 
anticipated to be unlikely given the nature of 
this task. 

Physical hazards: 

1) Slips, trips, and falls 

2) Struck by 

3) Ambient temperature extremes (heat/cold 
stress) 

Natural hazards: 

4) Inclement weather 

5) Insect/animal bites or stings, poisonous 
plants, etc. 

TABLE 5-1 
TASKS/HAZARDS/CONTROL MEASURES NTC GREAT LAKES, GREAT LAKES, ILLINOIS 

Physical hazards: 

1) Preview work locations and site lines for uneven and unstable terrain. Clear necessary vegetation, establish temporary means for traversing 
hazardous terrain (i.e., rope ladders, etc.) 

2) If hand tools (brush hooks, machetes, etc.) are necessary to clear and carry lines and bench marks to the area of operation the following 
precautions are recommended: 

Insure handles are of good construction (no cracks, splinters, loose heads/cutting apparatus. 
Insure all cutting tools are maintained. Blades shall be sharp wi1hout knicks a.nd gouges in the blade. 
All hand tools (brush hooks, machetes, etc.) with cutting blades shall be provided with a sheath to protect individuals, when not in use. 
All personnel will maintain a 10-foot perimeter around persons clearing brush. 

Note: It is not anticipated that trees >2-inch girth will be required to be dropped as part of this operation or that significant amount of clearing will be 
required. Therefore the use of chainsaws and chippers as well as other motorized equipment will not be addressed. 

3) Ambient Temperature Extremes (Inclement Weather)- To minimize hazards of this nature, the following provisions shall be employed 
Wear appropriate clothing for weather conditions. 
Provide acceptable shelter and replacement liquids for field crews as relief from excessive ambient temperatures. 
Under conditions of elevated temperatures allow for periods of acclimatization. 

Natural hazards: 

4) Suspend or terminate operations until directed otherwise by SSO 

5) To combat the potential impact of natural hazards, the following actions are recommended 
-Avoid nesting - Preview routes, avoid nests if at all possible. 
Wear light color clothes. This will allow easier detection of ticks and insects crawling on your body. It will also assist in heat stress control. 
Tape pant legs to work boots to block direct access. 
Use repellents - Permanone should be applied liberally to the clothing, but not the skin as it may cause irritation. Concentrate on areas where 
ticks and other insects may access your body such as pant cuffs, shirt to pants, and collars. · 
Upon exiting the high brush and wooded areas perform a close b6dy inspection to remove any ticks or other insects that have attached to your 
clothing or skin. 
If clearing lines in snake infested areas, surveyors are recommended to wear.snake chaps, as a precaution. 
As this activity may take personnel into areas of heavier vegetation, samplers should be cognizant of poison ivy, poison oak, and poison sumac in 
the area. See Section 6.3 of this HASP for descriptions of these plants. Protective measures to be used to minimize hazards of this nature 
a) Avoid direct contact through the use of Tyvek coveralls, clothing, or barrier creams · 
b) Wash after contact with cool water and mild soap. 
c) Wash equipment contaminated with the oils of these plants to avoid cross contamination. 

See Section 4.0 of the TtNUS Health and Safety Guidance Manual for additional information concerning natural hazards. 

Air monitoring is not required given 
the unlikelihood that airborne 
contaminants will be present. The 
potential for exposure to site 
contaminants during this activity is 
considered minimal. 

Surveying activities shall be performed in Level D 
protection 

Level D Protection consists of the following: 

Standard field dress including sleeved shirt and 
long pants 
Shoes rugged lug sole for traction 
Work gloves shall be worn when clearing brush. 
Safety glasses, hard hats (if working near 
machinery, overhead hazards, or clearing brush) 
Snake chaps for heavily wooded area where 
encounters are likely. 
Tyvek coveralls may be wom to provide additional 
protection against poisonous plants and insects, 
particularly ticks. 
Reflective or blaze orange vests should be' wom 
when working along traffic thoroughfares. 
Identified flotation devices for work on or near 
waters edge. 

Note: The Safe Work Permtt(s) for this task (See 
Attachment VI) will be issued at the beginning of each 
day to address the tasks planned for that day. As part 
of this task, addttional PPE may be assigned to reflect 
stte-specific condttions or special considerations or 
conditions associated with any identified task. 

', 
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Personnel Decontamination - A 
structured decontamination is not 
required as the likelihood of 
encountering contaminated media 
is considered remote. However, 
survey parties should inspect 
themselves and one another for the 
presence of ticks when exiting 
wooded areas, grassy fields, etc. 
This action will be employed to 
stop the transfer of these insects 
into vehicles, homes, and offices. 
In addition, early detection shall 
provide for early removal. 

CT00009 



6.0 HAZARD ASSESSMENT 
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This section provides information regarding the chemical, physical, and natural hazards associated with 

the sites to be investigated and the activities that are to be conducted as part of the scope of work. Table 

6-1 provides information on potential chemical contaminants, including exposure limits, symptoms of 

exposure, physical properties, and air monitoring and sampling data. 

6.1 CHEMICAL HAZARDS 

The potential health hazards associated with Naval Station Great Lakes include inhalation, ·ingestion, and 

dermal contact of various contaminants that may be present in shallow and d~ep soils, and groundwater. 

The following have been identified as the primary contaminants, including: 

• 1, 1 Dichloroethane 

• 1,2 Dichloroethene 

• Tetrachloroethylene 

• Trichloroethene 

It is anticipated that the greatest potential for exposure to site contaminants is during intrusive activities 

{soil borings, sampling, etc.). Exposure to site contaminants is most likely to occur through inhalation or 

dermal contact of contaminated soil or water, or through ingestion via hand-to-mouth contact during soil 

disturbance activities. For this reason, PPE and basic hygiene practices {e.g., washing face and hands 

before leaving site) will be extremely important. Airborne concentrations of detectable site contaminants 

will be monitored and evaluated using a PID and visual observation. Given the nature of planned activities 

and that· work will be conducted outside in the open air, .it us unlikely that any appreciable airborne. 

concentrations will be present. Any elevated readings in worker breathing zones will require site activities 

to be suspended. 

Other sources of potential chemical exposure are decontamination fluids (e.g., Liquinox, isopropanol), and 

· · analytical preservatives. For any substances brought onto the site, the SHSO is responsible for instituting 

a site-specific Hazard Communication Program {see. Section 5.0 of the TtNUS Health and SaJety 

Guidance Manual) and for collecting the appropriate Material Safety Data Sheets {MSDS) from the 

chemical manufacturers/suppliers. The SHSO is also responsible for completing the Safe Work Permit 

for the decontamination task using the appropriate MSDS and for reviewing the contents of the MSDSs 

and Safe Work Permit with anyone who will use these substances. 
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l}j;''!~%\sub9tilnce~:~!i ~fCASNo?.j!,\li 
1, 1-Dichloroathana 75-34-3 

1,2-Dichioroethylana 540-59·0 
1,2-Dichioroethana 

C1> 

"' 
Tatrachloroathyfana 127-18-4 
Saa also 
Perchloroathylena 
PERK 
PCE 

TABLE 6·1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

NAVAL STATION, GREAT LAKES ILLINOIS 

;J#Afr~Monltoifniitsimi>11naHritormatlon"J: !iilElioosure1Ltm1ts'"'' ~rr,:1warnliia •ProiiertYJRailrilttliilf'I. ;~a>i:PhviicaliP.roaertiea ·;· ~~'¥";..,..:~ 
PID: 1.P. 11.06 Air sample using OSHA; NIOSH; Questionable warning properties • Bolling Pt: 135°F; 57°C 
av, relative charcoal tuba; carbon ACGIH: 100 ppm Odor threshold 49 • 1359 ppm. Melting Pt: ·143°F;-97°C 
response ratio disulfide desorption; AP Rs may be employed for escape Solubility: 0.6% 
unknown. GC/FID detection. IDLH: 4000 ppm only. Excaadances over the Flash Pt: 2°F; ·17°C 

Sampling and exposure limits are recommended LEULFL: 5.6% 
FID: 80% analytical protocol to use airline or airline/APR UEUUFL: 11.4% 
relative shall proceed In combination type respirator. Vapor Density: 3.42 
response ratio accordance with Vapor Pressure: 182 mmHg 
with FID. OSHA Method #07-B Recommended glove: Butyl; Specific Gravity: 1.18 

or NIOSH Method Polyvinyl alcohol; Viton lncompatlbllltles: Strong oxidizers, 
#1003 strong caustics 

Appearance and odor: Colorless, oily 
liauid with a chloroform-like odor. 

PIO: l.P. 9.65 Air sample using OSHA; NIOSH; Adequate· odor threshold 0.085-17 Boiling Pt: 117°F; 47°C 
av, high charcoal tuba; and ACGIH: 200 ppm ppm. Melting Pt: 7°F; -13.8°C 
response with carbon disulfide Use organic vapor/acid gas Solublllty: 0.4% 
PIO and 10.2 eV desorption; Sampling IOLH: 1000 ppm cartridges for axcaadancas above Flash Pt: 36°F; 2.2°C 
lamp. and analytical protocol the TWA up to 1,000 ppm. >1,000 LEULFL: 5.6% 

in accordance with . ppm should use pressure-demand UEUUFL: 12.8% 
FIO: 50% OSHA Method #07; supplied air respirator above Vapor Density: 2.0 
raspon·sa with and N IOSH Method exposure limits. Vapor Pressure: 180-260 mmHg 
FIO. #1003. Specific Gravity: 1.27@ 90°F; 32°C 

Recommended glove: nitrila • Incompatibilities: Strong oxidizers, 
0.12 hrs; alkalis, potassium hydroxide, and 
viton • 0.95 hrs copper. Whan heated to decomposition 

temperatures will emit toxic fumes· of 
phosgana. 
Appearance ancl Odor: Colorless liquid 
with an acrid odor. 

PIO: l.P. 9.32 Air sample using ACGIH: 25 ppm Odor threshold for this substance Boiling Pt: 250°F; 121°C 
eV, relative charcoal tube; carbon 100ppm STEL has been determined to be at Melting Pt: ·2°F; 19°C 
response ratio disulfide desorption; airborne concentrations of Solubility: 0.02% 
200% with 10.6 GC/FID detection. OSHA: 100 ppm approximately 47 ppm, which is Rash Pt: Not available 
av lamp. Sampling and 200 ppm Ceiling; conside.rad adequate. APR with LEULFL: Not available 

analytical protocol 300 ppm 5-minuta organic vapor/acid gas cartridges UEUUFL: Not available 
FID: 70% shall proceed in max peak in any 3· should be used for escape Vapor Density: 5.83 
relative accordance with hr period. purposes only. Excaadancas over Vapor PreB&ure: 14 mmHg @ 77°F; 
ra.sponsa ratio OSHA Method #07, or the recommended exposure limits 25°C 
with a FIO. NIOSH Method #1003. IOLH: 150 ppm requires Iha use of airline or Specific Gravity: 1.62 @ 77°F; 25°C 

airline/APR combination units. Incompatibilities: Strong oxidizers, 
alkalis, fuming sulfuric acid, and 

Racommande.d glove: Viton, PV chemically active metals. Whan heated 
alcohol 5-16 hrs; silver shield >6.00 to decomposition temperatures will emit 
hrs; talion 10·24 hrs; and Nitrila in toxic fumes of chlorine. 
that order. The breakthrough time Appearance and Odor: Colorless 
for the nitrila glove ranges between liquid with a mild chloroform like odor. 
1.5 • 5.5 hrs. during complete 
immersion. 

·\l~Health.Hazrir'Cl.lntormatlon:., 
Overexposure may result in 
CNS depression, skin and aye 
Irritation, and damage to the 
liver, kidneys, and lungs. 

Overexposure may result in 
CNS depression with potential 
to cause sleepiness, 
hallucinations, distorted 
perceptions, and stupor 
(narcosis). Systemically, 
symptoms may result in nausea, 
vomiting, weakness, tremors, 
and cramps. May also irritate 
the ayes, skin, and mucous 
membranes. Chronic 
exposures may result in 
dermatitis, liver, kidney, and 
lung damage. 

Overexposure may result in 
irritation to ayes, nose, throat, 
and skin. Potential CNS affects 
including sleepiness, 
incoordination, headaches, 
hallucinations, distorted 
perceptions, and stupor 
(narcosis). Systemically, 
symptoms may result in nausea, 
vomiting, weakness, tremors, 
and cramps. Chronic 
exposures may result in 
dermatitis, enlarged tender liver, 
kidney, and lung damage. This 
material is considered a animal 
carcinogen (liver tumors), 
however, inadequate evidence 
exists concerning carcinogenic 
ootantial in humans. 



.;>W.tZi';USi'.ibilt8rlci~'.l?~ ;$ t'.'A\CAS!No:Mi;, ;~Ali".P.foiilionnai 
T richloroethylene 79-01-6 PIO: l.P. 9.45 

eV, High 
response with 
PIO and 10.2 eV 
lamp. 

FID: 70"/o 
Response with 
FID. 

~ 
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TA.6·1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

NAVAL STATION, GREAT LAKES ILLINOIS 

.amonna:1ntormat1on'lITT ~z.1exriaa!lr8'J~m1ts~ ''.~%*.Wariilna~Proii'eitY'Ratin!iitrrP'.' :: ?.;~,a;:1t:"P11Wi1ca1~Pfcinerileasfi'.tg'*'~ 
Air sample using OSHA: 50 ppm; Inadequate - Odor threshold 82 Bolling Pt: 188°F; 86.7°C 
charcoal tube; carbon 200 ppm (Ceiling) ppm. AP Rs with organic Melting Pt: -99°F; -73°C 
disulfide desorption; vapor/acid gas cartridges may be Solubility: 0.1%@ 77°F; 25°C 
Sampling and ACGIH: 50 ppm; used for escape purposes. Flash Pt: 90°F; 32°C 
analytical protocol 100 ppm STEL Exceedances over the exposure LEULFL: 8% @ 77°F; 25°C 
shall proceed In limits require the use of positive UEUUFL: 10.5@ 77°F; 25°C 
accordance with NIOSH: 25 ppm pressure-demand supplied. air Vapor Density: 4.53 
OSHA Method #07, or respirator. Vapor Pressure: 100 mmHg @ 90°F; 
NIOSH Method #1022 IDLH: 1000ppm 

32°C or#1003. Recommended gloves: PV Alcohol Specific Gravity: 1.46 
unsupported >16.00 hrs; Silver Incompatibilities: Strong caustics and 
shield >6.00 hrs; Teflon >24.00 hrs; 

alkalis, chemically active metals 
or Vlton >24.00 hrs; Nitrile (barium, lithium, sodium, magnesium, 
(Useable time limit 0.5 hr, complete 
submersion for the nitrile selection) 

titanium, and beryllium) 
Appearance and Odor: Colorless 
liquid with a chloroform type odor. 
Combustible liquid, however, bums with 
dlfficultv. 

!:~~Health Hmrdlriformatlo'n· '0 

Central nervous system effects 
Including euphoria, analgesia, 
anesthesia, paresthesia, 
headaches, tremors, vertigo, 
and ·somnolence. Damage to 
the liver, kidneYs, heart, lungs, 
and skin have also been 
reported. Contact may result in 
irritation to the eyes, skin, and 
mucous membranes. Ingestion 
may result in GI disturbances 
including nausea, and vomiting 
NIOSH lists this substance a 
potential human carcinogen. 



6.2 PHYSICAL HAZARDS 
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In addition to the chemical hazards discussed above, the following physical hazards may be present 
I . ' 

during the performance of the site activities. 

• Slips, trips, and falls 

• Cuts (or other injuries associated with hand tool use) 

• Lifting (strairilmuscle pulls) 

• Burns [ERH Treatability Study (See Attachment VII)] 

• Pinches and compressions 

• Heavy equipment hazards (rotating equipment, hydraulic lines, etc.) 

• Energized systems (contact with underground or overhead utilities) 

• Vehicular and foot traffic (See Table 5-1) 

• Noise in excess of 85 dBA 

• Flying projectiles 

Each of these physical hazards is discussed in greater detail in Section 4.0 of the TtNUS health and 

Safety Guidance Manual. Additionally, information on the associated control measures for these hazards 

are discussed in Table 5-1 of this HASP. Some ofthese hazards and the assqciated control measures 

. are discussed below due to the emphasis on incident and injury history. 

6.2.1 Slips. Trips. and Falls 

Conditions such as steep terrain and/or heavy vegetation may create an inc~eased potential tor slip, trip, 

and fall hazards. 

• The safest approach to sample points will be identified and cleared to permit field crew access to 

· sample locations. 

• Establish anchor points and rope handrails for traversing/ascending/descending angles and slopes 

greater than 45% grade. 

• . Footwear with an adequate traction. 

• Prepare work areas by removing tripping hazards (ruts, roots, debris). This is especially critical 

around rotating equipment, where a fall into the rotating apparatus could be life thre~tening. 
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6.2.2 Cuts .or Other Injuries Associated with Hand Tool Use 
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The clearing of brush and vegetation will be. performed using hand tools that may include machetes, and · 

brush axes. The control measures presented below will help minimize the potential for physical and 

cutting hazards. 

• Wear leather or heavy cotton work gloves when using tools to protect against blisters, cuts, or other 

hand injuries. 

• Wear eye protection (safety glasses with side shields) to protect the eyes from twigs, sticks, or flying 

debris. 

• Clear the immediate cutting area of personnel (radius of the tool swing area); 

· • Wear long pants and long-sleeved shirts to protect against abrasions .. 

• Wear hard hats if work will involve areas with overhead hazards (e.g., overhanging branches). 

• Wear sturdy work boots. 

• Inspect hand tools. 

• Ensu.re that hand tools are sharp to facilitate cutting action. This will avoid persons forcing the tool to 

cut and increasing potential hazards. 

• Use the proper tool for the intended purpose: The proper tool is the acetate tube retention tub 

recommended by.Geoprobe. This will avoid potential injury possibly created through improper cutting 

procedures. 

. 6.2.3 Energized Systems (Contact with Underground or Overhead Utilities) 

Underground utilities such as pressurized lines, water, telephone, buried utility, and high voltage power 

lines may be present throughout the facility .. Therefore, subsurface activities must be conducted Jollowing 

the requirements of the Tetra Tech NUS SOP for "Utility Locating and Excavation Clearance (HS-1.0)". A 

copy of this SOP is provided as Attachment IV. Clearance of underground and overhead utilities for each 

location will be coordinated with the Naval Station Great Lakes giving them a 15-Day advance 

notification. 

Additionally, DPT operations will be conducted• at a safe distance from overhead power lines as 

discussed in Attachment Ill (Minimum 20-feet). In certain cases, there may be a n~ed to de-energize 

electrical cables using facility lockout/tagout procedures to insure electrical hazards are eliminated. 

6.2.4 Strain/Muscle Pulls from Heavv Lifting 

During execution of planned activities there is some potential for strains, sprains, and/or muscle pulls due 

to the physical de~ands and nature of this.site work. To avoid injury during lifting tasks personnel are to 

Naval Station Great Lakes 6-5 CT00009 



Revision O 
March 2006 

material or equipment use an appropriate number of personnel. Keep the work area free from clutter to 

avoid unnecessary twisting or sudden movements while handling loads. 

The following steps will help prevent back injury: 

• Clear the path you will follow. 

• Lift with your legs, not your back. 

• "Hug" the load. Minimize the horizontal distance between the load and your center of gravity~ · 

• Avoid twisting. 

• Break large loads into smaller, rriore manageable ones .. 

• Take frequent rest and stretch breaks. 

6.2.5 Burns from ERH Sampling 

During the sampling process employees may be exposed to split spoons with a temperature above 140 

degrees F. To prevent possible thermal burns while handling split spoons field personnel will wear heavy 

duty cotton gloves and.avoid any steam escaping from the borehole. Steam will not be under pressure 

and once steam escapes the borehole temperature will decrease rapidly above the surface of the boring. 

6.2.6 Heavv Equipment Hazards (Pinch/Compression Points. Rotating Equipment. etc.) 

. . 

Often the hazards associated with drilling operations are the most dangerous to be encountered during 

site activities. The SSO will discuss safe drilling procedures as part of site-specific training and/or during 

. daily safety meetings using Safe Work Permits (Figure 10-1) presented in this HASP. The following rules . 

will apply to drilling. operations: 

• Site personnel will be aware of the location and operation of this. equipment. 

• Each drill rig must be equipped with emergency stop devices, which will be tested daily to ensure that 

they are operational. 

• Long handled shovels or equivalent shall be used to clear cuttings from the borehole and rotating 

equipment. 

Additional requirements during drilling activities are discussed in Section 5.2 and in Table 5-1. The SSO 

will thoroughly discuss safe drilling procedures during the pre-activities training session. Site personnel 

will sign the form in Figure a~1 documenting that they received the training and understand the 

procedures. 
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6.3 NATURAL HAZARD 
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lnsecVanimal bites and stings, poisonous plants, and inclement weather are natural hazards that may be· 

present given the location of activities to be conducted .. 

6.3.1 Inclement Weather 

Project tasks under this Scope of Work will be performed outdoors. As a result, inclement weather may 

be encountered. In the event that adverse weather conditions arise (electrical storms, hurricanes, etc.), 

the FOL and/or the SSO will be responsible for temporarily suspending or terminating activities until 

hazardous conditions no longer exist. 

A NOAA Weather Radio is the best means to receive watches and warnings from the National Weather 

Service. The National Weather Service continuously broadcasts updated hurricane advisories that.can be 

received by widely available NOAA Weather Radios . 
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7.0 HAZARD MONITORING - TYPES AND ACTION LEVELS 
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Direct reading instruments . will be used at the sites to evaluate the presence of detectable site 

contaminants and other potentially hazardous conditions. As a result, specific air monitoring measures 

and requirements are established in Table 5~1 pertaining to the specific hazards and tasks of an identified 

operation. Additionally, the Health and Safety Guidance Manual, Section 1.0, contains · detailed 

information regarding direct reading instrumentation, as well as general calibration procedures of various 

instruments. 

7.1 INSTRUMENTS AND USE 

Instruments will be used primarily to monitor source points and worker breathing zone areas, while 

observing instrument action levels. Action levels are discussed in Table 5-1 as they may apply to a 

specific task or location. 

7.1.1 Photoionization Detector (PIO) 

In order to accurately. monitor for any substances which may present an exposure potential to' site 

· . personnel, a Photoionization Detector (PIO) using a lamp energy of 11.7 eV or higher will be used. This 

instrument will be used to monitor potential source areas (boreholes, monitoring wells) and to screen the. 

~reathing zones of employees during site activities. 

Prior to the commencement of any field activities, the background levels of the site must be determined 

and noted: Daily background readings will be taken away from any areas of potential contamination. 

These readings, any influencing conditions (i.e., weather, temperature, humidity) and site location must be 

documented in the field operations logbook or other site documentation (e.g., sample log sheet). 

7 .1.2 Hazard Monitoring Frequency 

Table 5-1 presents the frequencies that hazard monitOring will be performed as weil as the action levels 

which will initiate the use of elevated levels of protection. The SHSO may decide to increases these 

frequencies based on instrument responses and site observations. The frequency at which monitoring is 

performed will not be reduced without the prior consent of .the PHSO or HSM. 

7.2 INSTRUMENT, MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the Tetra Tech NUS 

Equipment Manager and/or . rental service employed. Operational checks and field calibration will be 
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performed on the instruments each day prior to their use. Field calibration will be performed on 

instruments according to manufacturer's recommendations (for example, the PID must be field calibrated 

daily and an additional field calibration must be performed at the end of each day to determine any 

significant instrument drift). These operational checks and calibration efforts will be performed in a 

manner that complies with the employees health and safety training, the manufacturer's 

recommendations, and with the applicable manufacturer standard operating procedure. Calibration efforts 

must be documented. Figure 7-1 is provided for documenting these calibration activities. This information 

may instead be recorded in a field operations logbook, provided that the information specified in Figure 7-

1 is recorded. This required information includes the following: 

• Date calibration was performed \ 

• Individual calibrating the instrument . 

• lnstrumel"!t name, model, and serial number 

• Any relevant instrument settings and resultant readings (before and after) calibration 

• Identification of the calibration standard (lot no., source concentration, supplier) 

• Any relevant comments or remarks 

7.3 DOCUMENTING INSTRUMENT READINGS 

The SHSO is responsible for. ensuring that monitoring instruments are used in accordance with the 

specifications of this HASP and with manufacturer's specifications/recommendatiol"!s. · In addition, the SHSO 

is also responsible for ensuring that the instrument use is docume~ed. This requirement can be satisfied 

either by recording instrument readings on pre-printed sampling log sheets or in a field log book. This 

includes the requirement for documenting instrument readings that indicate no elevated readings above 

noted daily background levels (i.e., no-exposure readings). At a minimum, the SHSO must document the 

following information for each use of an air monitoring device: 

• Date, time, and duration of the reading 

• Site location where the reading was obtained 

• Instrument used 

• Personnel present at the area where the reading was noted · 

• Other conditions that are considered relevant. to the SHSO (such as possible instrument 

interferences, etc.) 
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FIGURE 7·1 

DOCUMENTATION OF FIELD CALIBRATION 

SITE.NAME: PROJECT NO.:. ____ _ 

Instrument ·Person Instrument Settings lnstr.ument Readings Calibration 
Date of 

Name and Instrument 
Performing Standard Remarks/ 

Calibration l.D.Number Pre- Post· Pre- Post· (Lot Comments Model Calibration Calibration Calibration Calibration Calibration Number) 



8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS 

8.1 . INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING 
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This section specifies health and sat ety training and medical surveillance requirements for both Tetra 

Tech NUS and subcontractor personnel participating in on site activities . 

. 8.1.1 Requirements For Tetra Tech NUS. Inc. and Subcontractor Personnel 

Tetra Tech NUS and subcontractor personnel who will engage in field associated activities as described in 

this HASP must have: 

• Completed 40 hours of introductory hazardous waste site training or equivalent work experience as 

defined in OSHA Standard 29 CFR 1910.120(e). 

• Completed 8-Hour Refresher Training, if the identified persons had introductory training more than 12 

months prior to site work. 

• Completed 8-hour Supervisory training in accordance with 29 CFR 1910.120(e)(4), if their assigned· 

function will involve the supervision of subordinate personnel. 

Documentation, of introductory training or equivalent work experience, supervisory, and refresher training 

as well as site-specific training will be maintained at the site. Copies of certificates or other official· 

·documentation will be used to fulfill this requirement. 

8.2 SITE-SPECIFIC TRAINING 

Tetra Tech· NUS will provide site-specific training to Tetra Tech NUS employees and subcontractor 

personnel who will perform work on .this project. 

Figure 8-1 will be used to document the provision and content of the project-specific and associated 

training. Site personnel will be required to sign this form prior to commencement of site activities. 

TtNUS will conduct a pre-activities training session prior to initiating site work. Additionally, a brief meeting 

will be held daily to discuss operations planned for that day. At the end of the workday, a short meeting 

. rriay be held to discuss the operations completed and any problems encountered, This activity will be 

supported through the use of a Safe Work Permit System (See Section 10.2). 
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8.3 MEDICAL SURVEILLANCE 
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8.3.1 Medical Surveillance Requirements for Tetra Tech NUS and Subcontractor Personnel 

Tetra Tech NUS and subcontractor personnel participating in project field activities will have had a 

physical examination. Physical examinations shall meet the minimum requirements of paragraph (f) of 

OSHA 29 CFR 1910.120. The physical examinations will be performed to ensure that personnel are 

medically qualified to perform hazardous waste site work using respiratory protection. . 

Documentation for medical clearances will be maintained at the job site and made available, as 

necessary. . Subcontractor personnel may use an alternative documentation for this purpose. The 

"Subcontractor Medical Approval Form" can be used to satisfy this requirement, or a letter from an officer· 

of the company. The letter should state that the persons listed in the letter participate in a medical 

surveillance program meeting the requirements contained in paragraph (f) of Title 29 of the Code of 

·Federal Regulations (CFR), Part 1910.120, entitled "Hazardous Waste Operations and Emergency 

Response." The letter should further state the following: 

• The persons listed have had physical examinations under this program within the frequency as 

determined sufficient by their occupational health care provider 

• Date of the exam 

• The persons identified have been cleared, by a licensed physician, to perform hazardous waste site 

work and to wear positive- and negative- pressure respiratory protection. 

A sample Subcontractor Medical Approval Form and form letter have been provided to eligible 

subcontractors in the Bid Specification package. 

8.3.2 Medical Data Sheets 

Each field team member, including s.ubcontractors and visitors, entering the exclusion zone(s) shall be 

required to complete and submit a copy of the Medical Data Sheet that is available in Attachment II of this 

HASP. This shall be provided to the SHSO, prior to participating in site activities. The pu~ose of this 

document is to provide site personnel and emergency responders with additional information that may be . 

necessary in order to administer medical attention. 

8.4 ·SUBCONTRACTOR EXCEPTION 

If through the execution of their contract elements the subcontractor will not enter the exclusion zone and 

there is no potential for exposure to site contaminants, subcontractor personnel may be exempt from the 

training and medical surveillance requirements with the exception of Section 8.2. Examples of 
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subcontractors who may qualify. as exempt from training and medical surveillance requirements may 

include surveyors· who perform surveying activities in site perimeter areas or areas were there is no 

potential for exposure to site contaminants and support or restoration services. .Use of this 

Subcontractor Exception is strictly limited to the authority of the CLEAN Health and Safety 

Manager. 
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FIGURE 8-1 

SITE-SPECIFIC TRAINING DOCUMENTATION 
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My signature below indicates that I am aware of the potential hazardous nature of performing field 
investigation activities at Naval Station Great Lakes, Illinois and that I have received site-specific training 
that included the elements presented below: 

• Names of designated personnel and alternates responsible for site safety and health 
• Safety, health, and other hazards present on site 
• Use of personal protective equipment 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• Contents of the Health and Safety Plan 
• Emergency response procedures (evacuation and assembly points) 
• Incipient response procedures 
• Review of the contents of relevant Mat~rial Safety Data Sheets 
• Review of the use of Safe Work Permits 

I have been . given the opportunity to ask questions and that my questions have been answered to my 
satisfaction and that the date of my training and my medical surveillance requirements indicated below are 
accurate. 

Site-
40-Hour 

8-Hour 8-Hour 
·Name Specific 

Training 
Refresher Supervisory Medical 

(.,rinted and Signature) Training 
(Date) 

Training Training Exam 
Date (Date) (Date) 
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9.0 SPILL PREVENTION AND CONTAINMENT PROGRAM 

9.1 SCOPE AND APPLICATION 
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This program applies to the single or aggregate accumulation of bulk storage materials (over 55-gallons). 

As the classification of certain materials such as IDW is unknown, these materials wiil be treated as 

hazardous, pending laboratory certification to the contrary. The types of materials for which this program 

will apply are as follows: 

• Investigative Derived Wastes (IDW) such as decontamination fluids, soil cuttings, and purge and well 

development waters 

• Resource Storage - Limited fuel and lubricant storage 

The spill containment and control will be engaged any time there is a release of the above-identified 

materials from a containment system-or vessel. This spill containment program will be engaged in order 

to minimize associated hazards. 

9.2- ·POTENTIAL SPILL AREAS 

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further 
) 

potential contaminatio.n of the environment. Currently, limited areas are vulnerable to this hazard 

including: 

• Resource deployment 

• Waste transfer 

• Central staging 

It is anticipated that the IDW generated as a result of this scope of work will be containerized, labeled, and 

staged to await furthe~ analyses. The results of these analyses will determine the method of disp9sal. 

9.3 CONTAINMENT AREAS 

In order to facilitate leak and spill inspection and response, and to minimize potential hazards which r;nay 

impact the integrity of th~ storage containers, the staging area for these substances will be structured as 

follows: 
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9.3.1 l[)Ylf 
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• 55 Gallon Drums (United Nations 1A2 configurations) - 4 Drums to a Pallet; labels and the retaining 

ring bolt and nut on the outside of each drum to facilitate easy access; minimum 4-feet between each 

row of pallets. If necessary, a bermed and lined area will be constructed. 

• Storage Tank - Polyethylene Construction - Tank shall be placed into a _bermed enclosure of 

sufficient size to accommodate 110% of anticipated volume (largest container plus 10% for rainwater 

and container displacement). 

• Roll-off Container - A roll-off container will be used for soil. The roll-off will be covered during off 

hours. 

Regardless of container types selected, the staging area will be identified as a Satellite Storage Area with 

proper signage, points of contact in the event of. an emergency, alternate contacts, and identification of · 

stored material (i.e., purge or decontamination waters, soil cuttings, etc.).· 

Ari Inventory Log ·will be maintained by the FOL regarding types of IDW and volumes generated. An 

updated Inventory List will be provided by the FOL to the designated Emergency Response Agency or 

Base Contact during days off and between shifts or phases of operations. 

9.3.2 Flammable/POL Storage 

Flammable Storage [i.e., fuels, decontamination solvents (lsopropanol)] and Petroleum/oil/lubricants 

(POL) will require proper dispensing containers and necessary storage for cumulative volumes in excess 

of 25 gallons. Storage and dispensing will comply with the following requirements: 

• The fuels, which will be stored and dispensed from portable containers, will utilize safety cans. 

• Portable hand held storage containers will be labeled per Hazard Communication requirements. 

• Larger volumes stored for fueling equipment will be stored in approved mobile above ground storage 

tanks with secondary containment capable of holding the tank volume plus 10%. 

• Porta.ble flammable liquid storage tanks will be properly grounded and will have bonding capabilities 

for the transfer of loading and off-loading of its contents. 

• Dispensing locations will be supported by a fire extinguisher positioned no closer than 50 feet from the 

storage tank, properly mounted and identified. 

• The storage location will be well marked with proper signage, protective bumper poles and will have 

straight through access/egress for vehicles. 
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9.4 MATERIALS HANDLING 
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To minimize the hazards associated with moving drums and containers (i.e, lifting, pinch and compression 

points) material handling will be supported in the following manner: 

• A drum cart with pneumatic tires will be used, if drums are used for IDW storage. This cart will be 

used to relocate drums within the staging and satellite storage location. 

• In addition, a mechanized means such as a suitably equipped skid loader or back-hoe will be provided 

to move IDW containers from the field location to the staging and satellite storage location. This piece 

of equipment will also be used iri site clearance and restoration as deemed appropriate and 

necessary. 

Other means of material handling will be evaluated by the SHSO based. on their ability to minimize or 

eliminate material handling hazards. 

9;5 LEAK AND SPILL DETECTION 

To establish an early detection of potential spills or leaks, a penodic walk-around by the.personnel staging 

or disposing of drums or in the Resource Deployment area will be conducted during working hours to 
\ 

visually determine that storage vessels are not leaking. If a leak is detected, the FOL will be notified and 

the Spill Containment/Control Response Plan as specified in Section 9.8 will be engaged. lnspecti?ns will · 

be documented in the project logbook. 

9.6 PERSONNEL TRAINING AND SPILL PREVENTION 

Personnel will be instructed in the procedures for incipient spill prevention, containment, and collection of 
. . 

hazard<?US materials in the site-specific training. . The FOL and/or the SHSO will serv& as the Spill 

Response Coordinators for this operation, should the need arise. Personnel through the course of this 

project will be drilled as part of testing the EAP. 
\., 

9.7 SPILL PREVENTION AND CONTAINMENT EQUIPMENT . 

The following represents the minimum equipment that will always be maintained at the staging areas the 

purpose of supporting this Spill Containment/Control Plan .. 

• Sand, clean fill, vermiculite, or other non combustible absorbent (Oii-dry) 

• Extra Drums (55"gallon U.N. 1A2) should the need to transfer material from leaking containers arise. 
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• Pumps (gas or electric necessary for transferring liquids from leaking containers}/tubing 

• Shovels, rakes, and brooms 

• · Container labels 

• Personal Protective Equipment 

Nitrile outer gloves 

Splash Shield 

Impermeable over-boots 

Rain suit 

9.8 SPILL CONTAINMENT/CONTROL RESPONSE PLAN 
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This section describes the procedures the Tetra Tech NUS field personnel will employ upon the detection 

of a spill or leak. 

• Notify the SHSO or FOL immediately upon detection of ~ leak or spill. Activate emergency alerting 

procedures for that area to remove non-essential personnel. 

• Employ the personal protective equipment stored at the staging area. Take immediate actions to stop 

the leak or spill by plugging or patching the container or raising the leak to the highest point in the 

. vessel. Spread the absorbent material in the area of the spill, covering it completely. 

• Transfer the ma~erial to a new vessel; collect and containerize the absorbent material. Label the new 

container appropriately. Await analyses for treatment and disposal options. 

• Re-containerize spills, including 2-inch of top cover (if over soils} impacted by the spill. Await test 

results for treatment or disposal options. 

It is not anticipated that a spill will occur that the field crew cannot handle. Should this occur, notification 

· of the appropriate Emergency Response agencies will be carried out by the FOL or SSO in accordance 

with the procecjures specified in Section 2.0 of this HASP. 
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10.0 SITE OPERATIONS AND CONTROL 
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Site operations and control win be facilitated through the use of established work zones and security and 

control of those zones. These activities will minimize the impact and spread of contaminants brought to 

the surface through subsurface investigative methods as well as protect personnel and visitors within 

these zones during ongoing operations. 

10.1 WORK ZONES 

' Tetra Tech NUS will delineate and use work zones in conjunction with decontamination procedures to 

prevent the spread of contaminants to other areas of the site. A three-zone approach will be used for 

work at this site; an Exclusion Zone, a Contamination Reduction Zone, and a Support Zone. These will be · 

used to control access to the work areas, restricting the general public, avoiding potentials to spread any 

contaminants, and to p.rotect individuals who are not cleared to enter. by way of training and/or medical 

surveillance qualifications. 

10.1.1 Exclusion Zone 

An Exclusion Zone will be established at each sampling point/location. The purpose of the exclusion zone 

is to define a area where a more rigorous protocol for workers within what is determined to be an impact 

area. The impact area is that area which could be adversely impacted by either chemical or physical 

hazards. Exclusion zone size and dimensions will vary based on activities. Impact areas dimensions will 

be influenced by the following considerations: 

• Physical and topographical features of the site 

• Weather conditions· 

• Field and analytical measurements of air and environmental contaminants 

• Air dispersion calculations 

• Potential for explosion and dispersion 

• Physical, chemical and toxicological properties of the contaminants being investigated 

• Tasks to be conducted 

• Decontamination procedures 

• Potential for exposure 
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As conditions change the dimensions of the exclusion zone will change. However, the following 

dimensions represent a starting point from which the exclusion zones will be expanded: 

• · DPT /HSA - Soil Boring. The exclusion zone for this activity will be set at the height of the mast, plus 

five feet surrounding the point of operation, with a minimum of 25-feet. This distance will also apply 

when subsurface soil sampling from behind these type rigs. 

• Monitoring well development, sampling, groundwater level measurements. The exclusion zone for this 

activity will be set at 10-feet surrounding the well head and discharge collection container. 

• Surface soils, groundwater and IDW sampling: The exclusion zone for this activity will be set at 5-feet 

. surrounding the point of operation. 

• Decontamination operation. The exclusion zone for this activity will be set at 25 feet surrounding the 

gross contamination wash and · rinse as well as 25-feet surrounding the heavy equipment 

decontamination area. 

• Investigative Derived Waste (IDW) area will be constructed and barricaded. Only authorized 

personnel will be allowed access. 

Exclusion zones shall remain marked until the SHSO has evaluated. the restoration effort and has 

authorized changing the zone status. 

Exclusion zones will be marked using barrier tape, traffic cones and/or drive poles. · Signs will be posted to 

inform and direct site personnel and site visitors. 

10~1.2 Contamination Reduction Zone 

The contamination reduction zone will be split to represent two separate functions. The first function will 

be a control/supply point for supporting exclusion zone activities. The second function, which may take 

place a sufficient distance from the exclusion zone is the decontamination of personnel and heavy 

equipment. 
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In order to move from the exclusion zone to a separate location the following activities will be used: · · 

• As samplers move from location to locatio.n during sampling activities, dedicated sampling devices 

and. PPE will be washed of gross contamination, removed, separated, and bagged. Personnel will use 

hygienic wipes, such as Handy Wipes, as necessary for personnel decontamination until they can 

access the centralized decontamination unit. At the first available opportunity personnel will wash 

their face and hands. This is critical prior to breaks and lunch when contamination can be transferred 

to the mouth through hand to mouth contact. 

• Upon completion of the assigned tasks the personnel will move through the central decontamination 
. . 

area to clean reusat>le PPE and field equipment. Based on ambient conditions medical evaluations 

may take place at the termination point of the decontamination line. These evaluations will include 

pulse rate, oral temperature, breathing rate to evaluate physiological demands on site personnel. As 

stated earlier, these evaluations will be based on ambient .conditions and acclimation periods. 

10.1.3 Support Zone 

· The Support Zone will consist of a field trailer, storage, lay-down areas, or some other uncontaminated, 

controlled point. The Support Zone for this project will include a staging area where site vehicles can be 

parked, equipment will be unloaded, and where food and drink containers will be maintained. The support 

zones Will be established in clean areas of the site. 

10.2 SAFE WORK PERMITS 

·Exclusion Zone work conducted in support of this pr~ject will be performed using Safe Work Permits to 

guide and direct field crews on a task by task basis. An example of the Safe Work Permit is included in 

· Figure 10-1. The daily meetings conducted by the FOUSHSO will further support these work permits. 

The use of these permits will ensure that site-specific considerations and changing conditions are 

incorporated into the planning ·effort. Safe Work Permits will require the signatures of either the FOL or 

the SHSO. Personnel engaged in on-site activities must be made aware of the elements indicating levels 

of protection and precautiona!'Y measures to be used. 

The use of these permits will estab.lish and provide for reviewing protective measures and hazards 

. associated with .each operation. This HASP ·will be used as the primary reference for selecting levels of 

. protection and control measures. The Safe Work Permit will take precedence over the HASP when more 

conservative measures are required based on specific site conditions. 
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FIGURE 10-1 
SAFE WORK PERMIT 

Permit No. ______ Date:-------- Time: From_. ____ to ____ _ 

I. Work limited to the following (description, area, equipment used): ---------------

II. Primary Hazards: Potential hazards associated with this task include 

Ill. Field-Crew: ----------=----=,----------------------
IV. On~site Inspection conducted 0 Yes 0 No Initials of Inspector ______ TtNUS 

Equipment Inspection required 0 Yes 0 No Initials of Inspector TtNUS 

V. Protective equipment required Respiratory equipment required 
Level D ~ Level B 0 
Level C 0 Level A 0 

· Modifications/Exceptions: 

VI. Chemicals of Concern Hazard Monitoring 

Yes 0 Specify on the reverse 
No ~ 

Action Level(s) Response Measures 

Primary Route(s) of Exposure/Hazard: _________ ~------------------

(Note to FOL and/or SHSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA) 

VII. Additional Safety Equipment/Procedures · 
Hard-hat... .................................. D Yes D No 
Safety Glasses .......................... D Yes D No · 
Chemical/splash goggles ........... D Yes 0 No 

Hearing Protection (Plugs/Muffs) ........ D Yes D No 
Safety belt/harness ............................. D Yes D No· 
Radio/Cellular Phone .......................... 0 Yes 0 No 

Splash Shield ............................. O Yes D No Barricades ............................... ; .......... 0 Yes 0 No 
Splash suits/coveralls ................ D Yes D No 
Impermeable apron .................... 0 Yes 0 No 
Steel toe Work shoes or boots .. 0Yes 0 No 

Gloves(Type ,- ) .............. 0 Yes D No 
Work/rest regimen ............................. ;O Yes D No 
Chemical Resistant Boot Covers ........ 0 Yes 0 No 

High Visibility vest.. ................... 0Yes 0 No 
First Aid Kit ................................ OYes 0 No 
Safety Shower/Eyewash .... :.; ..... 0Yes 0 No · 

Tape up/use insect repellent ............ : D Yes D No 
Fire Extinguisher ................................. 0 Yes 0 No 
Other ................................................... O Yes D No 

Modifications/Exceptions_:------------------------------------

VIII. Site Preparation Yes No NA 
Utility Locating and Excavation Clearance completed ........................................................ D D D 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place .... D D 0 
Physical Hazards Identified and Isolated (Splash and containment barriers) ..................... D D D 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) ............. 0 D 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) .................. D Yes 0 No 
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090. 

X. Special instructions, precautions:. __________________________ _ 

Permit Issued by: ___________ _ Permit Accepted by: _____________ _ 
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Upon completion of the work for which the Safe Work Permit was assigned, the Safe Work Permit will be 

turned into the FOL or the SHSO. Concerns, complaints, and suggestions may be made on the reverse of 

the Safe Work Permit for consideration by the FOL and/or the SHSO. Permits turned in with suggestions, 

difficulties, or complaints will be forwarded to the PHSO for review. 

The. Safe Work Permit and the HASP will serve as the primary reference for work place evaluations and 

· audits conducted to determine if the task is being conducted under the direction conveyed by the HASP 

and the Safe Work Permit. 

10.3 SITE MAP 

Once the areas of contamination, access routes, topography, dispersion routes are determined, a site 

map will be generated and adjusted as site conditions change. This map will be posted to illustrate up-to­

date information of contaminants and adjustment of zones and access points. This map will be posted at 

the field support trailer. 

10.4 BUDDY SYSTEM 

Personnel engaged in on-site activities will practice the "buddy system" to ensure the safety of the 

personnel involved in this operation. 

10.5 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 

Tetra Tech NUS personnel will provide MSDSs for chemicals brought on-site. The contents of these 

documents will be reviewed by the SHSO with the user(s) of the chemical substances prior to any actual 

use or application or the substances on-site. The MSDSs will be maintained in a central location (i.e., 

temporary office) and will be available for anyone to review upon request. The SHSO will be responsible 

for implementing a site-specific Hazard Communication Program (See Section 5.0 of the TtNUS Health 

and Safety Guidance Manual). This includes collection of MSDSs, creation and maintenance. of an 

accurate Chemical Inventory Listing, addressing container labeling and· personnel training )ssues, and 

other aspects of Hazard Communication. 

10.6 COMMUNICATION 

It is anticipated that site personnel will be working in close proximity during proposed field activities. In the 

event that site personnel are in isolated areas or are separated by significant distances, a supported 
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means of communication between field crews will be utilized. Two-way radio communication devices, if 

needed, will be used only with Naval Station Great Lakes approval. 

. External communications will be accomplished utilizing telephones at predetermined and approved 

locations or through cellular phones. External communication will primarily be used for the purpose of 

resource and emergency resource communications. Prior to the commencement of site activities, the 

FOL will determine and arrange for telephone communications, if it is determined a cellular means will not 

be used. 

10.7 SITE VISITORS 

Potential site visitors that may be encountered duri~g the performance of the field work could include the 

following: 

• Personnel invited to observe or participate in operations by Tetra Tech NUS. 

• Regulatory personnel {i.e., DOD, IL EPA, U.S. EPA, OSHA, etc.} 

• Southern Division Navy personnel 

• Other authorized visitors 

Non-DOD personnel working on this project are required to gain initial access to the base by coordinating 

with the TtNUS TOM or designee and following established base access procedures. 

Once access to the base is obtained, personnel who require access to Tetra Tech NUS work sites {areas 

of ongoing operations} will be required to obtain permission from the FOL and the Base Contact. Upon 

gaining access to the work site, site visitors wishing to observe operations in progress will be required to 

meet the minimum requirements as stipulated below. 

• Site visitors will be routed to the FOL, who will sign them into the field logbook. Information to be 

recorded in the logbook will include the individuals name {proper identification required), who they 

represent, and the purpose for the visit. The FOL is responsible for ensuring that site visitors are 

always escorted while on site. 

• Site visitors will be required to produce the necessary information supporting clearance on to the site. 

This includes· information attesting to applicable training {40-hours of HAZWOPER training required 

for Southern Division Navy Personnel), and medical surveillance as stipulated in Section 8.3, of this 

document. In addition, to enter the sites operational zones during planned activities, visitors will be 
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required to first go through site-specific training covering the topics stipulated in Section 8.2 of this 

HASP. 

Once -the site visitors have completed the above items they will be permitted to enter the site and 

applicable operational areas. Visitors are required to observe the protective equipment and site 

restrictions in effect at the work areas visited. Any visitors not meeting the requirements as stipulated in 

this plan for site clearance will not be permitted to enter the site operational zones during planned 

activities. Any incidence of unauthorized site visitation will cause on-site activities to be terminated until 

that visitor can be removed. Removal of unauthorized visitors will be accomplished with support form the 

Base Contact, if necessary. At a minimum, the Base Contact will be notified of any unauthorized visitors. 

10.8 SITE SECURITY 

As this activity will take place at a Navy facility, the first line of security will be provided by the base gate 

restricting the general public. The second line of security will take place at the work -site referring 

interested parties to the FOL and Base .Contact. 

Security at the work areas will be accomplished using field personnel. This is a multiple person operation, 

involving multiple operational zones. Tetra Tech NUS personnel will retain complete control over active 

operational zones. The Base Contact will ·serve as the focal point for base personnel and interested 

parties and will serve as the primary enforcement contact. 

) -

/ 

Naval Station Great Lakes 10-7 CT00009 



11.0 CONFINED SPACE ENTRY 

Revision O 
March2006 

It is not anticipated, under the proposed scope of work, that confined space and permit-required confined 

space activities will be conducted. Therefore, personnel under the provisions of this HASP are not 

allowed, und_er any circumstances, to enter confined spaces. A confined space is defined as an' area 

which has the following characteristics: 

~ Is large enough and so configured that an employee can bodily enter and perform assigned work. 

• Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, 

hoppers, vaults, and pits are spaces that may have limited means of entry). 

• ·Is not designed for continuous employee occupancy. 

A Permit-Required Confined Space is one that: 

• Contains or has a potential to contain a hazardous atmosphere: 

• Contains a material that has the potential to engulf an entrant. · 

• Has an internal configuration such that an entrant could be trapped or asphyxiated · by inwardly 

converging walls or by a floor which slopes downward and tapers to a smaller cross-section. 

• Contains.any other recognized, serious, safety or health hazard. 

\ 
For further information on confined space, consult the Health and Safety Guidance Manual or call the 

PHSO. If confined space operations are to be performed as part of the scope of work, .detailed 

procedures and training requirements will have to be addressed, and the HSM will have to be notified. 
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The TtNUS FOL shall ensure the following materials/documents are taken to the project site and used 

when required. 

• A complete copy of this HASP 

• Health and Safety Guidance Manual 

• Incident Reports 

• · Medical Data Sheets 

• Material Safety Data Sheets for chemicals brought on site, including decontamination solutions, fuels, 

sample preservatives, calibration gases, etc. 

• A full-size OSHA Job Safety and Health Poster (posted in the site trailers) 

• Training/Medical Surveillance Documentation Form (Blank) 

• , Emergency Reference Information (Section 2.0, extra copy for posting) 

12.1 MATERIALS TO BE POSTED OR MAINTAINED AT THE SITE 

The following documentation is to be post.ed or maintained at the site for quick reference purposes. In 

situations where posting these documents is not feasible, (such as no office trailer), these documents 

should be separated and immediately accessible. 

Chemical Inventory Listing (posted) - This list represents chemicals brought on-site, including 

decontamination solutions, sample preservations, fuel, etc;. This list should be posted in a central area. 

MSDSs (maintained) - The MSDSs should also be in_ a central area accessible to site personnel. These 

documents should match the listings on the chemical inventory list for substances used on-site. It is 

acceptable to have these documents within a central folder and the chemical inventory as the table of 

contents. 
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The OSHA Job Safety & Health Protection Poster (posted) - this poster, as directed by 29 CFR 1903.2 

(a)(1 ), should be conspicuously posted in places where notices to employees are normally posted. Each 

FOL shall ensure that this poster is not defaced, altered, or covered by other materia.1. 

Site Clearance (maintained) - T~is list is found within the training section of the HASP (See Figure 8-2). 

This list identifies site personnel, dates of training (including site-specific training), and medical 

surveillance. The lists indicates not only clearance but also status. If personnel do not meet these 

requirements, they do not enter the site while site personnel are engaged in activities. 

Emergency Phone Numbers and Directions to the Hospital(s) (posted) - This list of numbers and 

directions will be maintained at the phone communications points and in each site vehicle. 

Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be filled out by on-site personnel · 

and filed in a central location. The Medical Data .Sheet will accompany any injury or illness requiring 

medical attention to the medical facility. A copy of this sheet or a wallet card will be given to personnel to 

be carried on their person. 

Hearing Conservation Standard (29 CFR 1910.95) (posted) - this standard will be posted anytime 

hearing protection or other noise abatement procedures are employed. 

Personnel Monitoring (maintained) - ·The res.ults generated through personnel .sampling (levels of 

airborne toxins, noise levels, etc.) Will be posted to inform individuals of the results of that effort. 

Placards and Labels (maintained) - Where chemical inventories have been separated because of 

quantities and incompatibilities, these areas will be conspicuously marked using Department of 
I 

Transportation (DOT) placards and acceptable (Hazard Communication 29 CFR 191o,1200{f)) labels. 

The purpose of maintaining or posting this information, as stated above, is to allow site personnel quick 

access. Variations concerning location and methods of presentation are acceptable, providing the 

objection is accomplished .. 
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ACGIH 

APR 

AOC 

CERCLA 

Ci=R 

CNS 

CAZ 

CTO 

DOD 

DOT 

DPT 

EPA 

FFA 

eV 

FID 

FOL 

HASP 

HAZWOPER 

HEPA 

HSM 

IDW 

LEU02 

MSDS 

N/A 

NAS 

NIOSH 

NPL 

.OSHA 

PEL 

PHSO 

PIO 

PPE 

RIFS 

Naval Station Great Lakes 

13.0 GLOSSARY 

American Conference of Governmental Industrial Hygienists 

Air Purifying R.espirators 

Area of Concern 

Comprehensive Environmental Response Compensation, and Liability Act 

Code of Federal Regulations 

Central Nervous System 

Contamination Reduction Zone 

Contract Task Order 

Department of Defense 

Department of Transportation 

Direct-Push Technology 

Environmental Protection Agency 

Federal Facilities Agreement 

Electron Volts 

Flame Ionization Detector 

Field Operations Leader 

Health and Safety Plan 

Hazardous Waste Operatic;ms and Emergency Response 

High Efficiency Particulate Air 

Health and Safety Manager 

Investigation-derived Waste 

Lower Explosive LimiVOxygen 

Material Safety Data Sheet 

Not Available 

Naval Air Station 

· National Institute Occupational Safety and Health 

National Priorities List 

Occupational Safety and Health Administration (U.S. Department of Labor) 

Permissible Exposure Limit 

Project Health and Safety Officer 

Photo Ionization Detector 

Personal Protective Equipment 

· Remedial Investigation and Feasibility Study 
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SAP Sampling and Analysis Plan 

SCBA Self Contained Breathing Apparatus 

SOPs Standard Operating Procedures 

SHSO Site Health and Safety Officer 

STEL Short Term Exposure Limit 

svoc Semi-volatile Organic Compounds 

TOM Task Order Manager 

TPH Total Petroleum Hydrocarbons 

TtNUS Tetra Tech NUS, Inc. 

TWA Time Weighted Average 

USTs Underground Storage Tanks 

UV Ultra Violet 

( 
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AND REPORT FORM 
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TETRA TECH NUS, INC. 

INJURY/ILLNESS PROCEDURE 
WORKER'S COMPENSATION PROGRAM 

WHAT YOU SHOULD DO IF YOU ARE INJURED OR DEVELOP AN ILLNESS 
AS A RESULT OF YOUR EMPLOYMENT: 

• Stop work as needed to ensure no further hann is done. 

• · If injury is minor, obtain appropriate first aid treatment. 

• If injury or illness is severe or life threatening, obtain professional medical treatment at the 
nearest hospital emergency room. Check with your office location or project health and 
safety plan for specific instructions. 

• If incident involves an injury, illness, or chemical exposure on a project work site, follow 
instructions in the Health & Safety Plan. 

• Immediately report any injury or illness to your supervisor or office manager. In addition, 
you must contact your Human Resources representative, Marilyn Dtiffy at (412) 921-8475, 
and the Corporate Health and Safety Manager, Matt Soltis at (412) 921-8912 within 24 hours 
of the injury. You will be required to complete an Injury/Illness Report. You may also be 
required to participate in a more detailed investigation with the Health Sciences Department. 

• In the event of a serious near-miss incident, a "Serious Near Miss Report" (Form AR-2, 
available online at https://go2.tetratech.com under "Departments", "Health and Safety", 
"Accident Reporting Procedures", hyperlink for "Serious Near Miss Report") must be 

· completed and faxed to the Corporate Health and Safety Manager withiri 48 hours. 

• If further medical treatment is needed, pur insurance carrier, ACE, will provide information 
on the authorized providers customized to the location of the injured employee. You can find 
this information by accessing the website of ACE's claims handler, ESIS, at: www.esis.com 
These providers are to be used for treatment of Worker's Compensation injuries subject to the 
laws of the state in which you work. 

ADDITIONAL QUESTIONS REGARDING WORKER'S COMPENSATION: 

Contact your local Human Resources representative (Marilyn Duffy), Corporate Health and 
Safety Manager (Matt Soltis), or Corporate Administration in Pasadena:, California, at (626) 351-
4664. 

Worker's compensation is a state-mandated program that provides medical and disability benefits 
to employees who become disabled due to job related injury or illness. Tetra Tech, Inc. and its 
subsidiaries pay premiums on behalf of their employees. This program is based on a no-fault 
system, and benefits are provided for covered events as an exclusive remedy to the injured · 
employee regardless of fault. The types of injuries or illnesses covered and the amount of 



benefits paid are regulated by the state worker's compensation boards and vary from state to state. 
Corporate Administration in Pasadena is responsible for administering the Company's worker's . 
compensation program. The following is a general explanation of worker's compensation 
provided in the event that you become injured or develop an illness as a result of your 
employment with Tetra Tech or any of its subsidiaries. Please be aware that the term used for 
worker's compensation varies from state to state. 

WHO IS COVERED: 

All employees of Tetra Tech, whether they are on a full-time, part-time or temporary status, 
working in an office or in the field, are entitled to worker's compensation benefits from the first 
day of work All employees must follow the above injury/illness reporting proceduies. If you are 
working out-of-state and away from your home office, you are still eligible for worker's 
compensation benefits. 

Consultants, independent contractors, and employees of subcontractors and employees from 
temporary employment agencies are not covered by Tetra Tech's Worker's Compensation plan. 

WHAT IS COVERED: 

If you are injured or develrip an illness caused by your employment, worker's compensation 
benefits are available to you subject to the laws of the state you work in. Injuries do not have to 
be serious; even injuries treated by first aid practices are covered and must be reported. 

2 



TETRA TECH, INC. 

ACCIDENT AND ILLNESS INVESTIGATION REPORT 

To: 

cc: 

Subsidiary Health and Safety Representative 
Prepared by: -------------­

Position: ----------------­

Office: 
Workers Compensation Administrator 

Telephone number: Projectname: -------------~ 
Project number: Fax number: ---------------

Information Regarding Injured or Ill Employee 

Name: Office: 

Home address: Gender: MDFD No. of dependents: 

Marital stati.is: 

Home telephone number: Date of birth: 

·Occupation (regular job title): Social security number: 

Department: 

Date of Accident: Time of Accident: a.m.D p.m.D 

Time Employee Began Work: D Check if time cannot be determined 

Location of Incident 

Street address: 

City, state, and zip code: 

County: 

Was place of accident or exposure on employer's premises? YesD NoD 

Information About the Incident 

What was the employee doing just before the incident occurred? Describe the activity as well as the tools, 
equiptnent, or material the employee was using. Be specific. Examples: "Climbing a ladder while carrying roofing materials"; 
"Spraying chlorine from hand sprayer"; "Daily computer key-entry" 

What Happened? Describe how the injury occurred. Examples: "when ladder slipped on wet floor, worker fell 20 feet"; "Worker 
was sprayed with chlorine when gasket broke during replacement"; "Worker developed soreness in wrist over time" 

This fonn contains infonnation relating to employee health and must be used in a manner that protects the confidentiality 
of the. employee to the extent possible while the infonnation is being used for occupational safety and health pwposes. 
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TETRA TECH, INC. 

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

Information About the Incident (Continued) 

What was the injury or illness? Describe the part(s) of the body affected and how it was affected. Be more specific than 
"hurt," "pain," or "sore." Examples "Strained back"; "Chemical bum, right hand"; "Carpal tunnel syndrome, left wrist" 

Describe the Object or Substance that Directly Harmed the Employee: f'.xamples: "Concrete floor"; "Chlorine"; 
"Radial arm saw." If this question does not apply to the incident, write "Not applicable." 

Did the employee die? YesD NoD Date of death: 

Was employee performing regular job duties? YesD NoD 
Was safety equipment provided? YesD NoD Was safety equipment used? YesD NoD 

Note: Attach any police reports or related diagrams to this report. 

Witness (Attach additional sheets for other witnesses} 

Name: 

Company: 

Street address: 

City: State: Zip code: 

Telephone number: 

Medical Treatment Required? D Yes 0No D First aid only 

Name of physician or health care professional: 

If treatment was provided away from the work site, provide the information below. 

Facility name: 

Street address: 

City: State: Zip code: 

Telephone number: 

Was the employee treated in an emergency room? D Yes 0No 

Was the employee hospitalized over night as an in-patient? D Yes D No 

This fonn contains infonnation relating to employee health and must be used in a manner that protects the confidentiality 
of the employee to the extent possible while the infonnation is being used for occupational safety and health purposes. 
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TETRA TECH, INC. 

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

Corrective Action(s) Taken by Unit Reporting the Accident: 

Corrective Action Still to be Taken (by whom and when): 

Name of Tetra Tech employee the injury or illness was first reported to: 

Date of Report: Time of Report: 

I have reviewed this investigation report and agree; to the best of my recollection, with its contents. 

Printed Name of Injured Employee Telephone Number 

Signature oflnjured Employee Date 

The signatures provided below indicate that appropriate personnel have been notified of the incident. 

Title Printed Name Signature Telephone Number Date 

Office Manager 

Project Manager 

Site Safety Coordinator or 
. Office Health and Safety 
Representative 

This fonn contains infonnation relating to employee health and must be used m a manner that protects the confidentiality 
of the employee to the extent· possible while the infonnation is being used for occupational safety and health purposes. 
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TETRA TECH, INC. 

ACCIDENT AND ILLNESS INVESTIGATION REPORT (Continued) 

To Be C::ompleted by the Subsidiary Health and Safety Represe~tative 

'Classification of In~ide:Ot:' --· 
·- . . 

D lrijury · · D IIIne~~-
:Rcin1Jt of Incide~t:. 

. . 

~ .Frrst aid oniy : . 

. (] Days a\Y~y·fr~m work . 

. ·(J .·Remained at work hut iric:id~rit r.esulted injob transfer or work restriction 

· D: ~ci~eilt ~volv_ed.~ays ~way imdjob_ transfer or W<?rk restri~ticm · . .·. 

tJ Medical fr~tment only . . . . . . . 

•Np. pf days away from ~ork -c--~--'--.;..._--_;,..,-----'---'-------'--'-'--,-......,--.--:-'-'--'----'--­
·nate ~mployee left'w~rk· _· -,-----'----------,---------:....· ·_· ·-'-----,------,--~-"----
pate emplOyee returri~d .to work . . . ,- . .. . . . . . . . . . . -'---'-'--'-',--'--'--'__;_.;..._-"----'--'---'-----'--'-'-'----'-'--""---'----'------'---

,_ N.o.'_ofdays-plac~d onrestlictfori or job transfer: .. 
- ·- _. - . .., - ' - ' - ' ~ . 

''f~Be Compl~te~i'bylI~~~~ R~s~~fces -· 

Soc,lal security J)unibe.r:· _;___;_.;.__ ___ ---'--'----'--------'-'-----'------'---'---.;..._-,---"----' 

D#te.ofhk~:- _____ -· _· --"------'---''---.. _ ... - ···~flire ~d~~~ for _c,urrent job:·------~--~~-
\vagemformliticiir '$--'-~-'-_;·.-_ .. __ .. ·-'·-._-'--'--'-per: o-:Hour ;[]Day.' CJ Week D Month.·. 
-~o~~~~~'.~itime-~_tliire: .. _·.,.."--"-----"---·'··.,..·,,·:...,.·_·,,...· ____ , ... _,·...,·~-""'·-'---.:...·•_..:.:... ... °":..;'·---'---<""'· .. _--:--' __ .;...____,_--. __ __o__ 

~~~:i~ii~;~~:~--.t.:...~::::..v..,..e_· .. -._H...,.··•-:m""-_~:-'_~,..:.~p--'e_.c-'~-'-:--St-K-~-'· ~---9'--ur __ --~ __ ,:.:...;;---'-'""'. ·..;..· -. ,... .. _.··-D...,._·~-'-y-s .,..pe_r_w ___ -ee_k_:'-_----~---.... -_--=-.... -. 

Temporaryj~b; en~ <late:'·. _ _ . _,_ :1 
, , . 

~ T~:*e:Co~~!~~~d: .. ~~rin~ ~er.t.rt- to ~~~~~~'P~~pensatio~ ca~rier . ·. 
Date report~d! ·: .· . ·.· Reported by: _,;...· ...;_;_---'"----.-------'----------
. coiiftnhatlci~ n~be~\-.:: . . " : . . -. ' . 

N~e,~t-~~~~c~;.-:. ,~:_'f·. ;:-,· ·· .,- --. -._,_ 

'~i-~l<t~,'~i:~:~f~i~~s;~~j~s~er:_ .·• ·-
. =•;.1' 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality 
of the employee to the extent possible while the information is being used for occupational safety and health purposes. 
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MEDICAL DATA SHEET 

This Medical Data Sheet must be completed by all on-site personnel and kept in a central location during · 
the execution of site operations. This data sheet will accompany any personnel when medical assistance 
is needed or if transport to hospital facilities is required. 

Project 

Name 

Naval Station Great Lakes. Great Lakes. Illinois CTO 0009 

Address 

Age 

Name of Next Kin 

Drug or other Allergies 

Particular Sensitivities 

Home Telephone 

Height Weight 

Do You Wear Contacts? _________________________ _ 

Provide a Checklist of Previous Illnesses or Exposure to Hazardous Chemicals 

What medications are you presently using? 

Do you have any medical restrictions? 

Name, Address, and Phone Number of personal physician: 

/ 

I am the individual described above. I have read and understand this HASP. 

Signature Date 
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Equipment Inspection Checklist for Drill Rigs 

Company:·_------------------- Unit/Serial No#: ______________ _ 

Inspection Date: __ _.J __ ...:.I __ Time: ------ Equipment Type: _____________ _ 
(e.g, Drill Rigs Hollow Stem, Mud Rotary, Direct Push, 

HDD) 
Project Name: _________________ _ Project No#: ________________ _ 

Yes No NA ReqUlrement Comments 

D D D 
Emergency Stop Devices 

• Emergency Stop Devices (At points of operation) 
D D D • Have all emergency shut offs identified been communicated to the 

field crew? 
D D D • Has a person been designated as the Emergency Stop Device 
D D n Ooerator? 

D D 
Highway Use 

D • Cab, mirrors, safety glass? 
D D D • Turn signals, lights, brake lights, etc. (front/rear) for equipment 

D D D 
approved for highway use? 

• Seat Belts? 
D D D • Is the equipment equipped with audible back-up alarms and back-

D D D 
up lights? 

• Horn and gauges 
D D D • Brake condition (dynamic, park, etc.) 
D D D • Tires (Tread) or tracks 
D D D • Windshield wipers · 
D D D • Exhaust system 
D D D • Steering (standard and emergency) 
D D D • Wheel Chocks? 
D D D • Are tools and material secured to prevent movement during . 

D D D 
. transport? Especially those within the cab? 

• Are there flammables or solvents or other prohibited substances 
stored within the cab? 

D D D • Are tools or debris in the cab that may adversely influence 
operation of the vehicle (in and around brakes clutch, oas pedals) 

I 



Equipment Inspection Checklist for Drill Rigs 
Page2 · 

Yes No NA Requirement Comments 
Fluid Levels: .. 

D D D • Engine oil 
D D D • Transmission fluid 
D D D • Brake fluid 
D D. D • Cooling system fluid 
D D D • Hoses and belts 
D n D • Hydraulic oil 

D D 
High Pressure Hydraulic Lines 

D • Obvious damage 
D D D • Operator protected from accidental release 
D D D • Coupling devices, connectors, retention cables/pins are in good 

condition and in olace 
Mast Condition 

D D D • Structural components/tubing 
D D D • Connection points 
D D D • Pins 
D D D • Welds 
D D D • Outriggers 
D D D • Operational 
D D D • Plumb (when raised) 

( 

Hooks 
D D D • Are the hooks equipped with Safety Latches? 
D D D • Does it appear that the hook is showing signs of wear in excess of 

D D ·D 
10% original dimension? . 

• Is there a bend or twist exceeding 10%. from the plane of an 
unbent hook? 

D D D • Increase in throat opening exceeding 15% from new condition 
D D D • Excessive nicks. and/or gouges 
D D D • Clips 
D D D • Number of U-Type (Crosby) Clips 

(cable size 5/16 - 5/8 = 3 clips minimum) 
(cable size 3/4 - 1 inch = 4 clips minimum) 
(cable size 1 1/8 - 1 3/8 inch = 5 clios minimum) 



Yes 

D 

D 
D 
D 
D 
D 

D 
D 
D 

D 

D 

D 

D 
D 
D 

D 

D 

D 
D 
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No 

D 

D 
D 
D 
D 
D 

D 
D 
D 

D 

D 

D 

D 
D 
D 

D 

D 

D 
D 

NA 

D 

D 
D 
D 
D 
D 

D 
D 
D 

D 

D 

D 

D 
D 
D 

D 

D 

D 
D 

Requirement 
Power cable and/or hoist cable 

• Reduction in Rope diameter (5/16 wire rope> 1/64 reduction 
nominal size -replace) 

(3/8 to 1/2 wire rope>l/32 reduction nominal size-replace) 
(9/16 to 3/4 wire rope>3/64 reduction nominal size-replace) 

• Number of broken wires (6 randomly broken wfres in one rope 
lay) 

(3 broken wires in one strand) 
• Number of wire rope wraps left on the Running Drum at nominal 

use (~3 required) 
- Lead (primary) sheave is centered on the running drum 

• Lubrication of wire rope (adequate?) 
• Kinks, bends - Flattened to > .50% diameter · 

Hemp/Fiber rope (Cathead/Split Spoon Hammer) 
• Minimum 3/4; maximum 1 inch rope diameter (Inspect for 

physical damage) 
• Rooe to hammer is securelv fastened 

. Safety Guards -
• Around rotating apparatus (belts, pulleys, sprockets, spindles, 

drums, flywheels, chains) all points of operations protected from 
accidental contact? 

• Hot pipes and surfaces exposed to accidental contact? 
• High pressure lines· 
·• Nip/pinch points 

Operator Qualifications 
• Does the operator have proper licensing where applicable, (e.g., 

CD~? . . 
• Does the operator, understand the equipment's operating 

instructions? 
• Is the operator experienced with this equipment? 
• Is the operator 21 vears of aae or more? 

\ 

Comments 
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Yes No NA Reauirement 

D D -0 
PPE Required for Drill Rig Exclusion Zone 

• Hardhat 
D D D • Safety glasses 
D D D • Work gloves 
D D D • Chemical resistant gloves 
D D D • Steel toed Work Boots 
D D D • Chemical resistant Boot Covers 
D D D • Apron 
n D D • Coveralls Tvvek, Saranex, cotton) 

Other Hazards 
D D D • Excessive Noise Levels? dBA 
D D D • Chemical hazards (Drillin!;J supplies - Sand, bentonite, grout, fuel, 

D D D 
etc.) 
- MSDSs available? 

D D D • Will On-site fueling occur 
D D D - Safety cans available? 
D D D - Fire extinauisher (Tvoe/Ratina - ) 

Approved for Use Oves 0No · D See Comments 

Site Health and Safety Officer .Operator 

Comments 
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STANDARD 
OPERATING 
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Number 
HS-1.0 

Effective Date 
12/03 

Appllcabllity 

Page 

Revision 

Tetra Tech NUS, Inc. 

1of15 
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Prepared 
· Health & SafetY, TETRA TECH NUS, INC. 

Subject - . ·· · _ . - _ •. ··-. 
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Approved - ' 

.·· .· b. Senovich 
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Utilities such as electric service lines, natural. or propane gas lines, water and sewage lines; 
telecommunications, and steam lines are very often .in the immediate vicinity of work locations. Contact 
with underground or overhead utilities ca11 havE! serious ·consequences including employee injury/fatality, 
property and equipment damage, ·substantial financial impacts, and loss of utility service to users. 

. .· . . 

The purpose of this procedur~ is. to provide minimum requirements and technical guidelines regarding the 
appropriate procedlires.to.be followed when perfc>rming subsurface and overhead utility locating services~ 
It is the policy_of Tetra Teeh NUS, Inc, (TtNUS)to provide a sate and healthful work environme11t for the 
protection· of our employees. .·The purpose of· this . Standard Operating Procedure (SOP) is Jo aid in 
achieving the. objectives ofthis policy, 10 .p~esent the acceptable procedures pertaining to utility logating 
· a.nd excavatio11 Clearance a~ivities, and to_ present req~irements and restrictions relevant to these types of.·. 
activities .. This ·SOP rnust be review.act. by any e_mployee potentially involved with underground ·or 
overhead utility locating and avoidance actiVities~· · • . 

. . . ·:, _,,_.' . . '·· ~; ., .. ,.· . '.• '.. . . - . : ' . 

'2.0 SCOPE' 

This procedure ~pplif:!S to all TtNUS-·fiekl ,adivities Wtie~e ther~ may be potential contactwitll undergrouncj .··•· .. · • 
· or. overf'lead .· util(tie~~ ·'{fh~-Procedlire proVic:Jes' a dE18cription of ttie principles of· operation, ir:istriimenkitiori, ;\ \- '· . 
appli~bility, and inipl~mehtabil!tY qf typical met~s. ~sed t0 cjeten'nine the presence and, avoidance -Of , , · · 
conta,~ wit_tl ~lity servici*;~ ~T~i~JiPro9~urE1ps iriten~ed tg assist with-work planning and s9tieduling, 
resource ptarniif}g, fi~ld Jmplemer)tatipn; an(j subcontractor procurement.·· Utility locating and .excayation· 
cle_ararice r~Liire~ ~ite:.sp¢f.i!!<? irifo.rrflation· pri~rto the i~iti~tion pt ~iny such activiti~~ on a s~~ific proj~C:t. , , · 
This SOP ts not intended to _provide. a_ detailed description of m,ethodology and instrument operation. ·· 
Specialized .~xpertise during both plai)ning and. execlJ'tion of several• of the methOds, 'presented rriay also .. 
be required.· · · 

3.0 

Electromaglietid 1riduction t~'Mn ·suite:./-~ .• A ·geophy$ica.I exploration method. whereby .. eleclrom~gf'ietic • ·. 
fields are' induced;·in the~'groimd ·and the)esultant sectjndary,'electromagnetic field~(are~d~tect0d '°as)1 -
mea.sure pf gro~rid_.9o6Q,~~~~~'.tW< .' :'.-: >:/'.• \);_[_,:,. · ~ ·• . \ ': · · ··.· · .. ./ ·. _· · · . ? · :'~' 

'M~gn~tometer''-' A'. d~\fiCe U~ecJJb~'preqi~~ an~'sen~iuv~ rne~sur~f"ents of magm~tic f_ields~'" ' ' 
. . . -- . . : ' -.. ' ' . . -- ' ' .,._, - ' '· ' - - ' . - , - ,• ... , ' ~ ' . , -- . : .. .' - ',, . - - , . . .. . _. ' .. 

'Magnett~ ·S~rvey ~ A. ge0~h~16~1. '..su~ey rnethb~•!:lh~t .·depends on detection of. magnetic anomalies' . 
caused bytM,Pte~etice o(buri9CJ fer(qi:rjS,.gn~ti¢ obj~f.$·.: · ... · -... · ·. ··-., · -· .. -•••: .. ·· ·• .. - · 

.·Metal·_ Detebti6n2 ·~. ~~Ph~ical •· su~el'm~thod that.·· is'·. b8sed ·on ~lectromagnetic ·coupling. ~~i:ise@:t>Y. 
undergrou119 conductive obj~~·.> - < :/ > ·•·•··. - -' . - '.·. ' ,' ' ' ,. ', ' - .. ··' : <> ·. ' 

. Vertical Gradi~ni~ter 7: /\ rna.9ri~tC>rrj~te;'. ~~ui~ped ~~h two seri~b~· tha.t ar~ vertically l)~pa-rated by .a ffxed 
_-·distance. -tt'is be_sfsuitedto rn'ciphear'suiface·featurer~uid is' less susceptible to deep geologic features> . - . . . - ~" . " - - " . . . ' - . ' - . -·· ' . 

Ground · Penet~ti~a Radar i<<3r6und Penetratirig. R~dar (GPA}· ·involves specialized , radaf equl~hlent , ~·' . 
. whereby a signal. is serit int() tti~ .gf()urid via a transrni#er. ··Some. portioi:i _of .the signal wili be ·.tef.lected frojn _:~;· 
the· subsurface rnaterial, which Is then· recorded_ with. a. receiver an~ electronically converted •irtid ·a grapti.ic,> .-.. 
picture. ·.·· ··· · · · · · · · · ·.· ··· · · · · · · .. · · ·· ·· · · 
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4.0 RESPONSIBILITIES 

Project Manager (PMlfTask Order Manager CTOM) - Responsible for ensuring that all field activities are 
conducted in accorda.nce with this procedure. · · 

Site Manager (SMl/Field Operations Leader.ffOL)- Respon5ible for the onsite veriflcation that all field 
activities are performed in compliance with.· approved SOPs or as otherwise directed by the approved 
project plan(s). · 

. . . ' 

Site Health & Safety Officer lSH~Ol :-: Responsible to provide technical assistance and verify full 
compliance with this spp. The SHSOi~ ~.ISo responsible for reporting any deficiencies to the Corporate ' 
Health and Safety Manager(H.SM) ana t9th:e f>M/TOM. . 

' . . - . ' ' . . 

Health & Safety Manager (RSM)~ Resr)o~jb!etC>rpreparing, implementing, and modifying corpo~te health . 
and safety policy ~nd ttiis SOP. : ' · · ·· · <' ~· . ··. · ·. ·· · ' 

Site Personnel.,..; Responsible fqr pertorrJiing thefrwork activities in accordance with this SOP and the TtNUS\ '·· · 
· . Health and Safety Policy. · · . : · · .· · · · 

5.0 . PROCEDURES ' <' 

This procedure addre.ss~s Jhe r0quiren1e11t~ ~~nd teclln\cat proced~resthat must be performed ~Oininimiz~ · 
. the Pot~ntial forcontact with ulid0,rgroJnd)~ncf 0,verllead utiiity services: These pr0cedures are addressed· . 
. individually from a buriedand ov0mead sta.ndpol~t. ' : ' . . ' .· . .·. '' . ' 

5 .. 1 Buried Utiiities · 

Buried utilities p~esent a lleigbtened concem be~~use their location is not typically obvious. by vis:uaL · ' 
observation, ·and it is"ooinmon .. thcit theii pfe~~nce 'and/or. location .is ·unknown or incorrectly. ~now~ '.'611.'' 

·.·.client prop~rties~ : ... Th.is pre>ce#~re fu~~(i~~ .)pllowed : priqr. to .. beginning any ·subsurtace ; pfobing' , ore>. 
: .. ·.excavation .that rpight P<>tentially b~ ·.in th~.~vi(:i11ity pf uridel'ground. utility services; In addition,· the' Uti.l!fy. '. ·· 
:c1e~uarce form. (~tµlchment 3l•n\µs(b~'~pipP,l~t.ed .. for evefry location or cluster'·of .. locati6f1S Where· 
Jritrusive activitie,s wm occur. · .· . L _" ~' : ". · · >·- , .·· · · · . ·• · . . · ,~ · . :~ · 

· ·Wllere ·ttiepJ~'.itiy~iiaentlficatio'n ·aiJd~·a~~'~:ri~Mi~ihb.~t'uhderground utilitie.s cannot be obtaine~. ~nd­
...•.. co11firr,neq µsin·g )heJfOllpW!n,g :;ste.~:;;;the, ~.f:MIJOf\11 J~ )'esP<:>n~ible for arranging' for the prcicuremerltora"'·':: 

qualified, ··.·.·experiencecC·•iµtllify · .16cating"'';su6bol1fractor,iwhQ will ·accomplish the .··utility location and .. 

demarpatio? ~ut)e~ $pecified re~el?~· : :'\'/·;~~~\,.,~·.>:; ' . ,. . ' .. · ' . . . · ... ··:·.··. . ' . , > 
1. · 'A compr~t:iensive revie\'{ foust · l?~"m~~~ pf any. availa~I~ property maps, ·blue lines, . or Els~l:nints .• :. 

" , 2., 

019611/P 

p~or. tq :~ij~ ~~iyili~s~ .. • l11t~tyi,e~ YI~~- lpp~LR~~o:nnel .f~rriiJiar withJhe are~ should be, ;Peifq'ff11.~ ' 
··' .to :.proyide\:8.,dcj!l.i,Qllal infdr~ation ,concerning the location of potential underground_ utilities. -

· Information regarding utilitY. locations shal~ be added to pr:oject maps upon compleUon of this . . 
• ' ·, ) •.• ·'« .• '""'""' , . ' ' '·' 

,.~~~rCIS0.'·.. --'·, , .. ,,'~·;,'/\',~'"'·-" '.-· '.>·.· '\·\;;'·.\>: 

~ visllcil sit~ ir~i>effiiort' ~lls~:·~~; ~~K0,~~®:.,1~;·cof11pare :t~e ·site· plan informati~n to actlla!. ti~.1~::;l··; 
• cohd~ion~- ' ·AM finding~)Ilu.stJ;>e.:~s>C.!irri~rrt~ and the. site plan/maps revisecL' The areci(s)j)f •.. . 
prqpo~ed E!Xc~va~on,C>r o!tlefsut)~)JJfa~e:S,cti~itiei:;: must. be marked .at the s~e. in White paint of pin:; ' • 
flags' t6 identify th~e IOCai.iohltptfhe .. 'prop()sed J~truslve. activities. The site inspectid'n should . • 
focus on locating .. $urtac.~Jodic~tj9n~· of pot~ritial underground utilities. Items of interest inClude <~ 
the .P~esence ~f:~e~rt>y area ·n9~~s.f t~l~pficm~· service, cirainage grates, tire ·hydrants, ·e.lectnc&! ,::·''J 
service vaultS/panels, aspllalt/ctmcrete ·scares and·patches, and topographical depressions. Note> . 
the location of any e111ergency ~but . .O!! ~witches. Any additional information. regarding . utilit}' , . 

. .- ~ - , , .... , ~ .. , ..... 

Tetra Tech Nus; Inc. 
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locations shall be added to project maps upon completion of this exercise and returned to the 
PM/TOM. 

· 3. If. the planned work is to be conducted · on private property (e.g., military insta.llations, 
manufacturing facilities, etc.) the FOL must. identify and contact appropriate facility personnel 
(e.g., public works or facility ~ngineering) before any intrusive work begins to inquire about (and 
comply with) property owner requirements. It is important to note that private property owners 

4. 

may require several days to several weeks .advance notice prior to locating utilities. · 

' If itie work· location is on public property, the state agenqy that performs utilify clearanpes. must be 
notified (see Attac.hrrient .1) .. State "one-calln services must be notified prior to commencing 

. fieldwork per their require'ment~. Most one-call services require, by law, 48- to 72~hour advance 
notice. prior to begir1riing any excavation.. Such servic.es typically assign a "ticket" number to the· . 

: particul~r site. This ticket number must be recorcjed for fUture reference arid is valid for a specific . 
peri()(j.ofJirrie, bllt may.be' extended by contacting the service again. Tt:i~.utility se,ryi9e will l}Olify 
. utility represe,ntatives . wh9. then mark their respective.· lines within the specifi~ time,· frame. ; It . 
should be noted that most military installations ;own their own utilities but may lease service ahd 
. r:nciintenance from area provid~rs· . Giyen this situation, "one call,; systems rriay still ~. required to 

.· provide location services on fnilitary installations.. ' 

5.. ' •. ' Utilities' must be identified and their locations plainly m~rked using pin flags, spral paint/ o~ 'other ' 
. accepted. means .. The l()c~!ion of. all utnltie.s must be noted ori a field sketch for future inclu~ion on . 
·.proje~ maps. Utility locatic;ins.c:ire.to·~!3.identified.using the following indListr}l-staridard colo.rcooe '·• •. 
·scheme, unless.the property owner orutility locator s.erVice uses a different color code: · 

8. 

019611/P 

·'. ' ... . . . ' . ' •" . : ' . . . ·,·.- . ' ' 

white . excavation/subsurface investigation location · 
red C"•electrical ' ' . .· ,· 

. ,' yellow' .·gas~ oil, steam 
•' orange . telephone, comm1,1nications 

blue W,ater, irrig<:ltion, .siur'ry ·· .· 
green •·· ~'.seVi~r. a~~fri ' >J .... · 

. . - . 

WJ1ere· utility 1oC!i:itions are not confirmed with a high 'degree of confidence through drawings, 
schematips,· !6cation services,· 'etc., the wo~ area rriust be thoroughly investigat~d poor to " 

. beginning the' excavation. In these situatior:is; utilities must be identified using safe and effectiye 

. methods such as .passiye an(j int~sive sufyeys, or the use of non-conductive han(j tQ?IS .. ·· )\lso,·in .· 
sit,uations where suc;;h.·~and to.ols<a,re used,Jhey ~shOuld' alwa~:;be used in conjunction' W,it,h 

. su~able detection eqlJipment, 'sucl} .as ~he .iten1.s. (jesc;:ribed in S~tion . 6.0. of. this SQP. .• Each , . 
· .m~thod. Jias advantages and j:tisai;iyantages JnCluqing complexity, applicabilify, ·and pric~~ · It ~lso 

should be rioted that in ·sam·e states; inifi~I excavation is recjuir0d bY hand fo ~ speciflecf depth. . · 
. . "· \ ' ' . ;~" . >' . • ~-:. ' . "" ' . ,·'; ., .. \ . ·, .. '· -· ·. . , ,,, . . ' ;.• ~. " 

:..~ ,·, . -
'(···, 

' '~t .'each Ja<::atiori ',where trenching • or ~xcavating .will OCCIJr using. a. backhoe or other ll~ayY 
: equiptnent, /and .:where : utilify <identification's ,, and ; locations . ' cannot·~ b6 ..• confirmed prior to' 

.·.groundbreaking, the soil inustbe prPbed using a device .such as a tile:probe which is made of· 
nOn~eondUciiv~ material such .~s)iberglas~: ·.'.;If these efforts cire nofsuccessful. in ·6i~~ri6g .the 
excavl:ltion .area of suspect util~ies~ hand shoveling must be performed for the perirrjeter of the 
intehded excavation. : ~·r . ' : ' 
All utllitie~ Jncovered _or,. uhd~nnined. ciJ~ng excavation must be structural I~ suppOrted .~o • pre~~nt •. · .. 
J)otential damage .. Unless nec;:essary as ,an '.e'njergericy corrective measure, TtNUS shall riot 
make any repairs or modifications to existing utility lines without prior permission of the utility 
owner, property owner, and Corporate HSM. All repairs require that the line be · - · 
locked-out/tagged-out prior.to.work. · · · · 

Tetra Tech ~US, Inc. ' 
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5.2 Overhead Power Lines 

If it is necessary to work within the minimum clearance distance of an ov,erhead power line, the overhead 
line must be de-energized and grounded, or re-routed by the utility company or a registered electrician. If 
protective measures such as guarding, isolating, or insulating ·are provided, these precautions· must be 
adequate to prevent employees from contacting. such lines directly with any part of their body or indirectly 
t~ough conductive materials, ~C>Ols; or equipment. · · 

The following table provides the required minimum clearances for working in proximity to overhead power 
lines. · 

Nominal Voltage 
0-50 kV . 

50+ kV. 

Minimum Clearance · 
1 O feet, or one mast length; whichever is greater 

' . 

. 1 O feet plus. 4. inthes for every 10 kV over 50 kV or 1.5 
mast lengths; whii:;hever is greater 

' UNDERGRdUN[)L:oc~Tl,NG TECHNIQUES 

.·.A varietY 6f.~·upplernenfal · utiiity '1ocating·.·~p~foaches are ~~ailable and can be. applied. when additional 
.assurance is needed. Ttie selection of the i;ippropriate m,ethc)d{s) to: employ is .site.:specitic and shouid. be 
tailored 'to the anticipated conditions~ site and project constraints; aild personnel capabilities. ' . ' ' ... 

_. . '· . : . . ·;. .. -:-· ,· ''·· - ' -· ·. -· ' 

· s.1 Ge0physieal Methods 

Geophys!c::al · metho(js include electrom~gnetic indu~tion, · magnetics, and ground penetrating radar .. :: · ·. 
. AdditionaLdetails concerning the design and iinplerilentaticir'I of .~lectromagnetic induction, magnetics, and · 

·.· .. grqund ,penetrating .•radar, sur"Veys can 'be'.founcfin one or more '.Of the ttNUS. SOPS. included in.the 
References (Section a;o). '; · · "· · · ·~ .·. 

-~·· .. \ ~.<:_.· .. >>~;-._",,,·;·):/:';_,,_, ... -.-~ -'~: - ~-': -;. 

·· .. Electrofua~neti'(: l~ductie>~ .·.· 
'C,,, ; ' . .-;-::,,·. ', • •' • 

. :.·,:·E·l~rp~a~~etic:: lnductio.~'·(EMI> fine 19cat9rti:op~.rateeft,her by'lpcat.in~fet. bac.~groundsigq~ or~~ 1Q.q~tipg · ..•. 
· · \ .• aJignal in1roduced into the uti!ity linf:! tJ!;ing C1 tra.nsl"Jlitt~r.; A ~tilityUne cicts like Ci l"adio antennci, Jiro(f~qing .: · 

. :.}electrons; which eah be pic;:ke.d up with)1 ra<;fiofreql!engy receiver. .Elec~rical current carrying con~yctol'S . ·· 
· · .. ha\f~'a (3()fiZ 'signal assoc::iat~ w~h. th~m. : This. signal '.,qc.tpra' in all ·p6wer lines :regardless of •voltage:: 

· · Util!ties. in. Close proximity to power liries :or used as. grQuiids may also haye a 60HZ signal, which can be·,": · · 
'•,·.picked Up with an,:EM receiV(3r. -.A tYPical ~XarlJpJe 9f t~lli type..of .geophysical equipment is an EM-61.'. . ' •. ~ \\:.. ' 

. EMI loc~tors specifically d::igr'led for utility ::~~ating use~ :spe~i~I signal that is either indirectly.i~duced 
onto a utility line by placing the .transmitter· above .the line or directly induced· using an induction clamp. •· · .· 
Jh.e 'cl~li'np i~deic,es a signal o~ th~' s~ifJ8 .tjtilit}i''a~d i,s the .p~efeitecj method of tracing since thei'e,iS' little - ' 

.. chlince)ifjhe}e~ulti(lg signals i()eing ·. i~tEiid~i'~d w~h~ ;}A good :~xample .of this type of equip.merit. i.s ttie' ·:·: ·· -
. • Schonst~~:~l\.1A9:~.1 BJ_o~tor .. The ~AP-?1B .peifciITT,is. inductively traced surveyg, simple magneti,g. · 

· ... locating; ·aQd traced rjonmet~l!:ic i;urv,eys. ;·<.A( , '.:.:, : · · · .. 
W.tien ·access can be gairi~Jnsicte ·a cor'l~uit io b~. tri\lcect, ·.a 11exib1e insuiated trace ·wire can. t>e l.fsed~ · " . , . 
This is- very us~fuLfor rion~fiieiaii~ {i.>ndults ;~u! .is, liitjited by tbe~ availability of gaining access insid.e the 
P.ip.e. .. . . - . . .. . . . :.·"' ·" . . . . . .. 

-~>'~' 
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Magnetic locators operate by detecting the relative amounts of buried ferrous metal. They are incapable 
of locating or identifying nonferrous utility lines but can be very useful for locating underground storage 
tanks (UST's), steel utility lines, and buried electrieal lines. A typical example of this type of equipment is 
the. Schonstedt® GA~52Cx locator. The GA-52Cx is capable of locating 4-inch steel pipe up to 8 feet 
deep. · . . 

Non-ferrous lines are often located by using a typical plumbing tool (snake) fed through the line. A signal 
is then introduced to the snake that is then traced. 

Ground Penetrating Radar 

Ground Penetrating R~dar (GPA) involves specialized radar equipment whereby a signal is sent into the 
. grqund via a t.ransmitter.··some portion of the signal will.be.reflected from the subsurface material, which ' 

is jhen recorded.with a•n~cehier a.nd.electro11icaUy,converted into a graphic picture. In general, an.object 
.. · which .. is . harder than the . su_rroliri.cUhg . soil will t~flecf.a stronger signal. Utilities, . tunnels, UST's, and 
·· footings will reflect a stronger signal thari. the. sU~rotin,ding soil. Although this surface detection method 

may determine theJocation of a utility, this metho(j ~Oe~ not specif!cally identify Utilities (i.e., water VS. gas, 
electrical ys. telephone); hence,. verificatjc>n rriay be ··ri~cessaryusirig other methods. This method is 
somew.hat limited when used in areas with clay soil types or with a high water table. 

' . . 
6.2 ····PassiveDetectiori surveys 

Ac:ous~ic S1:1rveys . . ·' . . . ~ ' 

. Acoustic location methods afe generally .most applicable to waterlines or ga~ lines. A highly sensitive 
Acoustic 'ReseiV,er listens for t>ackgrOU!ld SC!.unds of waterflowing (at joints/leaks, etc.) or to sounds 

'. intiod~c~d iptO.the .water main using a transduc~r. A¢ou~tic8 ~may also be applicable to determine. the 
loeatic)~ of plastic gas line~: ' . .. . . ' ' . 

Ther111~1 Imaging . 

'. Thermal (i.e., infrared) 'imaging i~ a·· passi~e method · for: d~teCtirtg · the. heat . emitted by an object . 
. El~ronics ,in the infrared cafl'le@ C()r'lv~rt subtle t:i~at ~iff,ereritials into a visual image on the vieWfinder or. . 

a' mc)r1ito~. : The operator~does noflqokfor'arfexact temperature; rather they look for heat anomalies .· 
··(~itber· el£!vated or suppres~~ temperatures) .Ghari:lcteristi.c of a potential utility line . 
. -. - ' ·' .... ,.' .. -·'. • ... - .. - . -. . - ,;· ' ;, - _.<·,. •,'' ">·",'.-:' - ' . · .. • , 

The therrri~I tingerpririt of u!ldergfo~nd ·iJtiiit{~~ ~estirtsjrom diff~rences ·in temperature between t~e .·· 
., .··· ;~~tlr:i9sH~~r~;Jinq,th~ fluid ·pre~E:intjf1 a.P!P~-gr itJ.~ ~eat:gener,a!ed .. bY electrical resistance. In addition,.·. 
· ··· , ... infrared.scaiihefrs·rnay.be.papable'Of detectirig.differeiic~s· in tliecompaction, temperatu_re ·and moisture , · 

.. · .. - content of' un~~rgrqLJnct :,yjility trench.e~. Migh-p~iiorm'ance thermal imagery can deteci temperature 
·><~differences fo huridredthS.'.of·a degree. ···•···+•. · · 

,- .. ':. . ' . ' ' - •,- ··: .:-;:· 

6.3 ·. lntrushie Detecrtion Surv~;~· •• 

·._ , }ia~utifu' Excav~tion 

· Vacuum excavation is used to. physically expose utility services. The process involves removing the 
. surface material over approximately a 1 '. x 1' area at the site lqcation: The air-vacuum process proceeds 

with the simulta.neous action of compressed air~jets toJoosen .soil and vacuum extraction of the resulting 

019611/P Tetra Tech NUS, Inc. 



Subject Number Page 
HS-1.0 7of15 

UTILITY LOCATING AND 
EXCAVATION CLEARANCE 

R9vislon 
2 

Effective .Date 
. 12/03 

debris. This process ensures the integrity of the utility line during the excavation process, as no hammers, 
blades, or heavy mechanical equipment comes into contact with the utility line, eliminating the risk of 
damage to utilities. The. process continues until the utility is uncovered. Vacuum excavation can be used 
at the proposed site location to excavate below the "utility window" which is usually 8 feet. 

Hand Excavation 

When the identification and location of underground utilities . cannot be positively confirmed through 
document reviews and/or other methods, borings and excavations may be cleared via the use of non- · 
conductive hand tools. This should always be. done in conjunction with the use of detection equipment. 
This would be .required for all locations where there. is a potential to impact buried utilities. The minimum 
hand-excavation depth that must be reached is to be determined considering the geographical locatior:t of 
the work site. This approach. recognizes that the placement of buried utiliti,es is ·influenced by .frost lin~ ··· .' . · 
depths that vary by geographical region. Attachment 2 presents frost line depths for the regions of the 
C()ntiguous United States .. At a minimur:TI, hand excavation depths must be at least to the frost line depth 
(see Attachment·2) plus two (2) feet,·bUt never less than 4 feet below ground surface (bgs). For hand 
excavation, the hole created must be reamed large enough to be at least the diameter of the drill rig auger 
or bit. prior to drilling. For soil gas surveys, the survey probe shall be placed as. close as possible to the 
·cleared. hand excavation. It is important to note that a post-hole digger must not be ,used in this type of> · 
hand excavation actiyity. . 

Til~ Probe Sunieys 

. For' some soil types, site .·conditions, . and excavation. requir~ment~; non-conduCtive ·tile probes m~y b~ .• 
used. A tile probe is a "T".-handled rod of varying lengths that can be pushed into the soil to determine ·if 

·.p.r1y obstru.ctions exist at that location. Tile .probes constructed of fiberglass or other nonconduC1ive 
materialare readily-available from numerous vendor's .. Tile probes must be performed to the same depth 
requirements as previously speeified. As. with other types of ~and excavating activities, the use of a ·non­
conductive tile probe, should always be in conjunction with suitable utility locating detection equipment. · 

7.0 .. .INTRUSIVE ACTIVITi.ES SUMMARY 

The.·· following list . summarizes the . activities that mu.st . be. performed prior to beginning subsurfac€t. 
activities: '. 

1. Map and mark aHsubsurfaseJoeations and excavation bo~ndaries using ~hite paint or markers 
.. specified by the client .or property owner. . 

' . ~ '· , . . ' . 

2. . .'.Notify t~e property owner and/or client that the l~catlons ~re marked. At this point, draWings):>f. 
, l~~tiohs ·or exsavatior;i .. h?H!:!9~fi~~ .~l)clll, Qe prpvid,ed tg the proRerty qwner and/or client so il)ey ..•. 
: may initiate (if applicable) Utilify Cl~~rahc¢. ' ' . . ·.· . . .· . . . . .· . .. > '' 

4. 

019611/P ·. 

. Note: .• DfaWings witl"j c()~firmeq.lgt~tio11s, shouid,_.be provided to .the .property owner arid/or <:lien( .. 
as soon as r:>ossibte to red,m::e · p9tential tirne d~lays. · · · · 

, Notity "One Call" ser\ticef '.1t .P()~~ibl~,: .. arrang~ foran ~ppointment to show the One Call . 
· · repr~sentative the .surlac~ l9cati()l1S .or ex(;~yation boundaries in person. This wm provide a ~etter ; . 

location designation to the utilities they represent. You should have additional drawings should 
you need to provide plot plans to the One Call service~ 

Implement supplemental utility detection techniques as ·necessary and appropriate to conform 
utility locations or the absence thereof. 

Tetra Tech NUS, Inc.· 
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5. Complete Attachment 3, Utility Clearance Form. . This form should be completed for each 
excavation location. In situations when~ multiple supsurface locations exist within the close 
proximity of one another, one form may be used for multiple locations provided those locations 

. are noted on the Utility Clearance Form. Upon completion, the Utility Clearance Form and 
revised/annotated utility location map becomes part of the project file. · 

,· . 
. . 8.0 . REFERENCES 

OSHA Letter <>t fl'.lterpre@tion, Mr. Joseph Caldwell, Attachment 4 
'.'. OSl-:IA29 CFR 1926(b)(2) . . ' ·. . . 

.·OSHA 29 CFR .1926(b)(3) 
. TtNµ$ UtilitY Lopating and, Clearance Policy . .. 
· TfNiJ$ SOP .G.1-:1~3.1; Resistivity an(j Electromagnetic Induction 
TtNUS SOP GH~3'.2; Magnetic arid Metal Detection Surveys · 
i'tNus sop GH~3~4; Ground"'.penetrating 'Radar siirv~ys · · 

' '' . :''". ,, __ ,_ '.· •'. ·.. _,· . . . -.,--· 

_019611/P 
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:· · .. ~ ' 
. '-''·· 

: ·, ', .. '. 

-, .. ·> ~:· ,• .~ ·.:-
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·-.. , 
., ,,··. ·. 
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LISTING OF UNDERGROUND UTILITY CLEARANCE RESOURCES . . ' . . . 

Alab.riia ' : : ' 
Alabama One-Can · 
t-800-292-8525 .•.. ' 

·Y '.·_·~~:Js.~3~id~;~: ---
· ·\~ \- .. -• •. < 

. . ·:c -" ··' Arizona Blue Stake 
: ·, ~1.:S00:-7112-5348 -.·. :'· 

A,~·--. _-, ', -.·· Mcansae One CaD Syslem, lnC. 
: •t-llOCM82-8998 -~. > ·.. ' 

;•E·~~~~ortti --····­
-- _ .:_'.\:ir~2e00~-~rt-~~~ 

· · · 1:eo0-221-26Clo · 
_,' ,· \" ' 

, eotOraCso · .. < ·._ · · .. _ · -- • 
Utlity NOtillc8tlon _center or Co11m1c1o 
'1"800-~1987 ' -- :• 

-.·;:···: 

-- -

ONE-CALL SYSTEMS INTERNATIONAL 
. CONDENSED DIRECTORY 

_Iowa 
. · Iowa O...Call 
1~0.292-89119 

Kansas . . .· ' 
. K8n88ii on.cau Sy&llm, Inc. :·- · 
1~7233 ' 

KaritUcky - . . : . 
• Keiltuc:k)' Underground PIOtectloli lru:. 

Hl00-752-6007 . 

~iilila - ' 
Li>ulsiiina One cau System, Inc. - : -
'J-800-m:~ . 

. , .. ~:~System, hlc. 
... 1~~-

llaryland : -
.. ' .Mies Utllly 

--1-800-257-7177 
Mls8 UIBl!r of OelmarYa 

- 1 ·800:-282-8566 

M.aeact1uHtle 
--'Dig ~fe Sy8tem, Inc. 

1-888-34+7233 ··-·•·.···\;'~~~-; ·-.-·.: 

· ··· •·· - .• _, ·Michigan. -,_ ··:,.~: -:~--=~.' i-~~·lne· 

',, '~-~~:~~ ' <~~~ 
£,-~~~;~''. ,$~-:~ 

·-.-::.,~· ·:· •",;\;• ,' "\-:::·:~,.·,·· ., ~./<''. .-.~...,·:~-· ':::.;<. ~ ~ ~~:\ :.~ . .- -" .• 
\'./ , 

5 t~~t~;~~-;J.,rt'~;i,, '., · ... : · ~ ,·;.;MISsOUll <>n.,-C81 System. lrii:. •. 
' " f-800-227-2600 _: ... ' ' 

_·'.-L <,~-:~:-\' ·~ '~-:~:·-:· ... - ... , ,,.,_.-·. 

:~r-~,cc: 
,_ 1~~:: ·''' 

·',,-.;' 

.·1Nev8cf1i· .. .-'..- _.,_ ·,.,_, ·_-.;,_ - ... 
· · Ufidergn>Wid Service Alert Ncirlh 
1-Soo-227~2600 . - ,., _. 

.• N'1W ~~"'"'' . Dig Safe Sysiern. Inc. 
',. '1"888-344-7233 

019611/P 

.New.Jeniy 
New_Jerley One CeB 
1-800-272-1000 

,..., 11ex1eo . 
. NeW Meidco One caD Sy&telll, tnci. 
1-800-321-2537 - '.. _·. ·_ ' ' 

Lia cnic9a-00na Ana Bk'8 Slake5 
f-888-628-0400 

Now York 
Dig 8afely New.Jofk 
1.etJ0.882..7862 - . 
NeW Voile City- Uing Island One C&D . 

Center .. : ' 
1~ 

' North CarOlina ' ·-.· ' : 
Tne Noi1ll caro11nl One-Can tenter/ ·• · , Inc'. . . . 
1-800-632-4949 

North Dakota 
Nol1h Dal!ota ~all . 
1-800-795-0555 

Ohio_, -: _ _ 
~~~Se~--
Oil &_Ga8fll'Odu0ers U~ .--

PIVtect'n Svc · . . -
1~8 

Oklahoma 

-·=U543· 

~~ylval11a ' . . - . _· \.'/ 
PennSytvanla One can System; Inc.·· . 
1-800-242-1776 ,. . 

·Rhocf& iBian.. .. ; 
Diii Safa~ '1nc. 
1-888-344-7233 . 

)~\: ~· 

·--~~~~~~~-'~':' ... 
So'di Dakotii 

· Sciulh Dillda One Call 
1-800-781~7474 '. 

Tennusee . 
Tt111nes&ee On&-CalJ Syslem, Inc . 
1-800-35M.111 . 

Tetra Tech NUS, Inc .... ' 



Subject 

UTILITY LOCATING AND 
EXCAVATION CLEARANCE 

019611/P 

Tu:aa 
Texas One can System 
1-800-245-4S48 ·' 
Texas Excavatian Safety System, Inc.' 
1-800-344-8377 
Lone star Noiiflcaaon Center 
1~ 

Utah 
Blue Stakes or Utah 

. 1-80().882...411' 

Nelmont .. 
DQ safe Sy$lem, Inc.. 
1-888-344-7233 . 

~- ' 

Vlrg&lla . '' . ' 
. Miss Utilily of Virginia • · · 
< 1-800-55N001 ·... > . 
Min Utirlly (Northern Virginia) 

•,, 1-800::257·7777 . 

Number 
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waahlngton 
uti~ underground Location Center 
1~24-0555 . 
Noithwesl UtDitY Nollflcitfon Center 
1-800-55~ ' 
Inland Empir8 Utility Coordinating 

Coundl '. 
5CMM68-8000 

. West Virginia . . . . 
Miss Ullllly of West Virginia, Inc. 
1~2G4&48 . 

Wisconsin 
Diggers Ho~ine, Inc. · 
1-800-242-B511 .· 

Wyoming ··.. . · 
· ... Wyoming On&:Call Syst8in, lnC. 
1~1030. .. . ,. 
calf eerore 't'oii Dig o1 Wyoming · 
1~9-2,476. •·· .. ' ·.· . 

Page 
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· District of Columbla 
Ml&s Ullllty 
1-80fi..267·7777 

Alberta 
Alberta One-Call Corporation 
f-800-242-3447 

. British Cohimbla . 
ec0necau • · · 
1-800-474-6888 

g::on.:can~ .. 
. f-800-:400-2255 . . 

~~· 
1•ExC3VanOri ... 
1~9228 

. ·' -

- .' .·· 

Tetra Teeh NUS, lne. 
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FROST LINE PENETRATION DEPTHS BY GEOGRAPHIC LOCATION 

FROST PENETRATION 

Average Depth In Inches 

Courtesy U ~ S, • . Department' Of. Commer.ce 

". ' '. ~·.' 
_.\ .'.·· 

01.9611/P . . Tetra TeCh NUS, Inc.· ·. 
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ATTACHMENT 3 
UTILITY CLEARANCE FORM 

Client:--------- Project Name:--------------­

Completed By:----------------Project No.:----------
, Location Name: _ __;._ __ __;.___;._ _ __;___;___ Work Date: ___ .....;... __ .....;... _ __;. ___ _ 

. Exca~tion Method/Overhead Equipment: ________ __;_ _ __;_ ____ --'---------

·. 1 . · . Underground Utilities Circle One 

a) . ' ,~eview of existing maps? 

b) Interview local per8onnel? 

c)/, 

d) .'' 

Site visit and inspection? 

· · Excavation areas marked in the field? · . ~ . . 

e) .. · Utilities l0cated in the field?· 

.· f) .·. . , ... Located utilities marked/added to site maps?.' 

yes 

yes 

yes 

yes 

yes 

yes 

yes ·,. di~ftt contact notified 
'.'NaITie', Teleph~ne: · _ _,_.;....,;,_....;' ·, Date: ----'----

yes g) State On&Cail agenpy called?·.··· ·· 
· · ..... Q~ller: .. · · 

· .. Jic~et..Number:_. ----'-----'""--'-. --~---'--'- · Date: ---'----'_;.....'----

h) Geophysicai sur\tey performed? yes 
, Survey performed by: __ _;....._.._ _ __;___;_ __ 
. ME!thod:. . . . Date: ------"---'--

y~s Hand ~xcavation performed (with concurrent use of utility 
detectior'l c::tevice }? · .· · · 

· QOrriplefed by:_..__,.----'---__;_----'---'------
; 'Tota,1 dE!pth: · ·.feet Date: __ .;_ 

no N/A 

no NIA 
no NIA 

no NIA 
no NIA 
no N/A 

no N/A 

no, N/A 

no N/A 

no N/A 

j) •· Trench/excavation probed? · 
· ·., . Probing completed by:. ____ ·._· __ .. _.:,;_·· ___ _ 

}'es no· NIA 

. . .. · Depth/frequency: _ __;_.....;........;... __ __;. .... _, ......... ---'-- Date:·,._· ..... :__;.__;. __ _ 

Qy~meadUtilities · · .. Preserlt ,Absent 

,' ,,·~)'Si~. ,. D~termiri(ltion of nominal vo)tage ye5 ho WA 
.· • ~r:;i'..•.· ~M.axke(f orisit~n}i:lPS . · ...... · . · .. ····... . .. . . .. yes no NIA 

. . ..~.c)'f ' 't:.J~'gessary to lockout/insuli:lt~/re-ro!Jt~ . · . · . • . < yes no NIA 

01961.1/P · 

• ''d) .···• .. , D6Cume'ntproceduresused to lockoutlinsulate/re~route yes· no· NIA 
· •.. e.> ;;;\;<; Minimum acceptable clearance' csq~seciion 5:2): • ... · ..... · _· ·.,"""". · _· -""""--"""'""""-

.; '. '~~,. ~. " ~·· ·,'.._.' 

. :. Apprc)val: . 

. Si~e Mapager/Field Operations Leader · 
. ;,,,,,._,·:;"· ... ·,,. ' 

Date· 
· c: PM/Project File 

Program File · 

Tetra Tech NUS, Inc. 

"' 
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ATTACHMENT 4 
OSHA LETTER OF INTERPRETATION 

Mr. Joseph GaJdweU. 
Consultant 
Governmental Liaison 
Pipeline Safety Regulations 
211 Wilson Boulevard 
Suite 700 
Arlington, Virgiriia 22201 

Re: Use of hydro-vacuum or non-conductive hand tools ·tr; locate unde.rgrouDd utilities. 

Dear MC. CaJdwell: 

In a letter dated hlly 7. 2003, we responded to your inquiry of September l8, 2Q02, regarding the .. · 
· use of hydrb.:.v~~u1D ~quipmenf~ li>cate underground utiliti~ ~Yexcavation. After our Jetter fo .. 

you was posted on the osJiA Website, we received numerous .iajuiries that makC it apparent that 
aspects ofour July 7 letterJ1i'.e t>eiDg ritjsu~rstood. 'lo addi.tion• ~ n.uril00-•. 9f ind~stfy .. ; .· •. • ·. . . 
stakeholders, mcluding tbCNational Utility Contriictors ASSoeiation (NUCA)~ have provided riew 
information regatding equipment ibM is available for this work:· . .. ... . . : . . . . . . . . 
h• ' - • ' ••••• -. • • ·- • •• • ,, 

. To c~arify the8e i~ues~ we ~ ~iih<lra~iiig 01uJuly 7 tetter ~d ~suin~ this replacement 
response to your iriquiry. 

Questii>n: Section 1926.651 contams seyeral req~ire~ts that felate to the safety of employeu. 
engaged in euavgtion ~rk: SpecijicQJly, paragrajJJU (bX2 J and (bX3, frelate in pan 10 die 
safety Of thi! means ILf.ed to lpcate Uitdergfound utility installatio~ that, if ddmaged during an 
UllCOVering operation, Co~Jd pose serfous hauirdS to emplOyees;.· . . .. . .. 

Under tkeseprC,visions. what constihdesan accepiable melnod ~f ilnco\tering.imdefground 
ulility lines, andfurther,.·woiild the use ofhydr~vacuuin eX<:avcilipn be acceptabk wider the. 
statidard? · •· · ' . · · .· , ·.. · · · · , · · · · ·· ' " 

Answer·· 

Background 

.· Two seetions of i~l:'Fi(i926 Stibpflrt P.cEx~avati~), i~6.651(S~c e~~vatl~h .. ·. • ' 
~ments}, g~Yern meth¥8.ior~n~ov!#)g ~in?u~<i utility iri@I~ons. ···speClti~y.· 
paragraph (b)(2) states: .. ''. . . . . ' .. : ' ' 

,. '..:',·' : :''; ·:. '' ·,, '.. , · .. ~,~·· ~ ,-:·.:.:~ 

>When utility c:~~~~ of ow~ C~()t~~.~ areq~·~·IQ<:are uoc!erBr~rid ~illitj •. ~· ' ' 
. instlillations within 24 JWuiS ••. * or caiuiot CstabliSh the exacd~tion of these installations. the .. · 
. en!PiOYei iliay ~/provided lhe .eiDPlciyef dQCi.~ with taijtlo~. ~.id ~vi~ detectiri11 · •.. 

. equipment or Othq ~me.ins tO locate ~tilii). inst8118tioii.~ Me 'iised. (empila$is 2dded). ' 
' ' . . -. " . ~ ~ \·· . : :· ~ ' - " - . \ ' ' . . ~: \' , 

. i ~ 

... 

Tetra Tech NUS, Inc. 
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When excavation operations approadt the estimated JOc:ation of unduground installations. the 
· ex.actlcication of tbe installations shall be determit\ed by safe and acceptable means. (emphasis · · · · 

addCd). . . . . . . 
. . - . -

Therefore, ,;acceptable means'' must be used ~here the location of the underground utilities have · 
. .·.not been identified by the utilify companies and detection equipment is not used. . 

· SubpMt P does not contafu a definition Of eith~r "()ther ac~ptable. lnearis" or .. safe.arid · ... 
acceptable means.•• •The pream})les to both the proposed rule and the rma1 nile discussed the 

· rationale behind the wOrding afissue. For eumple,_the preamble to the proposed rule, 52 Fed . 
. Reg. 12301 (April 15. 1987), noted that a 1972 versiOn of this standardcontairied language that 
specified .. careful probing or h&nd. digging" .as ~ means to uncover utilities. The .preamble then 
noteci't;ltat ao mllendmeni to the 1972 standard later deleted thatlanguage "to allow.other, eqiiaUy . 
. effeCtive means.ofloc8ting·st¢~ installations.'" The preamble continued that in the.1987 

. ·. · propo$ed iule/o~HA. ag8in.proposecl using language in section (b)(3) that would provide another 
example: of aii ~ble inedlod9f uncov~g utilities·that could be tised where the utilities ' 
have nai been marked Ond deteciion egUii?mint is nOt being used-, ''probing witb:iiamt~held 
toois:·~ }bis m,etb9'f ir&s''rejectcd in ihe firiill version of 29 CPR I 926. · As o~}{A e:tpiainoo in 
the preamble tO'lhe fmal rule,~ Fed Reg. 45916 (October 31, 1989): ·. · 

.. · OSHA received two co~IS • • * a.id input from ACCSH [OSHA's AdviSOry Committee on 
COiistruCtion Safety and HeaJtbJ • • • on lhi:I provision .. Alt eommentcrs reeommended dl'Opping . 
'slich as probing With. hand-heJci .. tools' from the proposed provision, bCcause this could create .a . 

. haiard .ro empiOy"ees bfdaiiiaging the iQstallation or its imulation. . . . . . . 
' ·'' . . . . . 

In other Woids. the colnmenteJ:s objecredto th~ use. of band tools l>eing used unless cietection: · · 
eqUipment'\vas ~s~\hi conjWU:tlon ~ith the~· os:HA then eonduded its diScu~iOn relative to 

. · tl:iis provision by agreeir:ig with the commentators and ultimately not including any examples of . 
. . "acceptabl~ means•; in the fin81 pr()visioo; .. ·. . .. . . . 

. ~:··. 

Non~ondu.ctive hand toois are oermitted 

This raises the question ofwbeth~ the standard permits the use of hand tools ·alone -Without . 
·· .. ,also 1:1sing .detection equipmeriL ,:_NUCA arid other indu8try stakeholders have recently inrormed. 

us thatoori""CQricbictive haridfools that are appropriate to be used to locate underground utilitie5:<. -. 8re m>w ~~l;ll}' avalla~~e. . . ' . . . .·· . . 

· .. ·; Sucht~ls, 5uch a8 a "sh00tt;~:(which has a ~onefuctive handle and a snub nose) and non- . 
. < ,coridticti've ~r ir}sulated probes w~ not discitssediJi the· rulemakllig. Since they -were not. . · .·· 

.·· .. · . cOOsidere(f at tli~t time~ tfiey ~ere IlOt part ()f (he Cl~ Of e.quipment that WaS thoughdo be UDs8fe 
for this purpoie'.. '.lberef.me. we c~~chide thai the use of the5e types of hand tools, when used with 
aPJ>ropriate caution, is_ arl'"aceepfabl~ inearis·~ for locating underground utilities. . .. . 

.:.: 

Tetra Tech NUS, Inc. 
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ATTACHMENT 4 (Continued) 

Hydro-vacuum excavation 

It is our understanding that some hydro-vacuum excavation equipment can be adjusted to use a 
minimum amount of water and suction pressure. When appropriately adjusted so that the 
equipment will not damage underground utilities (especially utilities that are particularly 
vulnerable to damage, such as electrical lines), use of such equipment would be considered a 
"aeceptabJe means" of locating underground utilities. However, if the equipment cannot be 
sufficiently adjusted, then this method would not be aeceptable under the standard. 

Other technologies 

We are not suggesting that these are the only devices that would be "acceptable means" under the 
standard. Industij stakeholder& have jnformed us that there are other types of special excavation 
equip(nentMsigli~~rot sately locating utilities as well. · . 

. ' , ' 

We a~irigiz~. for-any .confusion our July 7 letter may have caused. If you have further concerns 
· or q~estionsrpI~ilS~ feeJ free to. coj)tact us again by fax at: U.S. Department ofLa,bor, OSHA, · 
Directorate of¢onstr1Jction, Office of cOnstructionStandards and Compliance AsSistaiX:e; fax -# 
202-693-1689'. 'You can also .c:ontaet us by mail at the above office, Room N'.3468, 200 
Constitution A".-enue, N'.W., WaShin8ton, D.C. 20210, althou~ there will be a delay in our 
receiVing corresi>i>nciCrice by mrul. . · .. 

Sincerely, ..... . 

Russell It Swanson~ ~ctot. 
Directorate of ¢onstruction .. 

. NOTE: osijA i-cii~~nts are set by statute, standards.and regtilations. Our iilteipretatiOn . 
Ietter$-~J>laitr ~ 'teqrii.retrients and bow they apply to particular circumstances, but they · .. 
c~~ot ~~~.~H~ti?~hl ~in)>l~yerpbligations. This letter co~stitutes OSHA=s intei}>refuion • 
of the reqtiire~ts ·diSctis$e9<N<>te th~ our enforcement guidance may be affected 'by · · 

. cba~ge.s ~·,Q~llA}lii~s,< .M~:q~Jn)rii time to time \Ve update our guidarice in z:espons~ to ·~ew 
infonnatioQ":.';tok¢ep apj)rjsc:d&f such'clevelopments. you can oonsult OSHA's website at .. · 
httP~~:~~-~y~~::;.,: :.·' ' -- ; . . ' . . . ·-

.. 
··-

. 019611/P Tetra Tech NUS, Inc. 
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TETRA TECH NUS, INC. 

HEARING CONSERVATION PROGRAM 

· 1.0 PURPOSE 

To establish general and site-specific hearing conservation procedures and guidelines. 

2.0' SCOPE 

Applies to all hazardous waste and other field activities where exposure to high levels of noise may occur. 

This program is designed to comply with OSHA General Industry Standard 29 CFR 1910.95. 

3.0 RESPONSIBILITIES 

Project Health and Safetv Officer CPHSOl - ThePHSO shall ensure that hearing conservation measures are 

adequately addressed in the Site Specific Health and Safety Plan. 

Site Safetv Officer (SSOl - The SSO is responsible for establishing and implementing a hearing 

conservation program. The SSO also ensures that adequate procequres are followed to prevent excessive 

exposure of individuals to high levels of noise .. · 

Project Manager (PM) - The PM will ensure that sufficient information has been provided to the PHSO to 

prepare adequate procedures for inclusion in the site-specific Health and Safety Plan (HASP)~ · The PM is 

also ultimately res.ponsible for the effective compliance with these requirements. 

4.0 . MONITORING AND ESTABLISHING HIGH-NOISE AREAS 

4.1 The SSO, as necessary, ·will perform and initial noise survey on Tetra Tech NUS and 

Subcontractor8 operations and work areas by the use of a sound meter and/or dosimetry. All 

· monitoring will be done in accordance with 29 CFR 1910.95. Areas and operations which are 

expected to reach or exceed 85 decibels (dBA) will be required to adhere to the requirements for . 

this program. 

4.2 The HASP will set policy on mandatory use of hearing protection in affected areas, and while 

performing certain operations. The FOL and/or SSO will notify all Tetra Tech NUS and 

Subcontractor personnel of high· noise areas and operations prior to work initiation. 
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The FOL and/or the SSO will be responsible for implementation and· enforcement of the 

site-specific Hearing Conservation elements. 

4.3 The FOL and/or the SSO will post or otherwise identify areas of operations which exceed 85 

dBA. If significant changes in noise levels occur (such as a shutdown in an operating unit, 

change in procedures), the· noise levels shall be re-evaluated by the SSO to determine if hearing 

protection will be worn. 

5.0 HEARING PROTECTION 

Each employee will have the opportunity to choose from a variety of he~ring protection devices. Hearing 

protectors shall be replaced as neC:essary. The SSO will evaluate the attenuation factors of hearing 

protection devices and will select appropriate types based on sound level monitoring or personal dosimetry. 

6.0 TRAINING PROGRAM 

The Health Sciences Department will institute and maintain an initial training program for new employees 

and provide an annual training program for employees who may be exposed to noise sources 85 dBA or 

greater. The annual training will be incorporated with the refresher health and safety training curricula. All 

affected employees will be involved in the program and their participation documented. 

6.1 The training program shall include the effects of noise on hearing. It will also include the 

purpose of hearing protectors; the advantages, disadvantages, and attenuation factors of the 

various types. Instruction shall be given on issue points, selection, fitting, use and care of 

hearing protectors. 

6.2 A copy of the OSHA Noise Standard and applicable informational and training material will be 

available to all employees. 

7.0 RECORDKEEPING 

Exposure measurements, related records will be . kept . at the site. Record retention will be done in 

accordance with the time periods stated in 29 CFR 1910.95 and 1910.20. · 
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8.0 ATTACHMENTS 

. 8.1 29 CFR 1910.95 Occupational Noise Exposure 

8.1.1 Code of Federal Regulations, Subsection 1910.95 

/ 
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ATTACHMENT 8.1 

29CFR1910.95 OCCUPATIONAL NOISE EXPOSURE 

Site: Type of Audio Monitoring Equipment: Date: 

Employee Name Operation Hearing Protection Type Noise Levels Duration of Use 
Attenuation Factor Measured 

. . . 

Forward completed table (with backup noise monitoring data) to the Manager, Health Scienc::es. 

· 029514R1/P 4 Hearing Conservation 
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ATTACHMENT 8.1.1 

CODE OF FEDERAL REGULATIONS, SUBSECTION 1910.95 

. Occupational Safety and Health Admin., labor · § 1910.95 

FR 5322. Feb. 10. 1984: 55 PR. 32015. Aus. e. 
1990: 58 FR 35308, .June 30, 19931 . . ' . . ' . ' - . . 

.· TABLEG-1~RMISSIBLE Noise 
. EXPOSURES I 

: U910.95 6"upaUo~al noiR U:~. ·. 
. ca) .Prott!ction 8cah1St. the effeCtS of . 

. noiie e:x)>osU:re shall be provided when 
the si:>uriC:l levelS exceecl th(>8e shoWll . 

. ~bper_.~.-~: .•. ·.·1·.~· ... 
. . : ..::. 

. In Table 0-16 when .measured on the '--·-·-··~-----·--....:-··-·-·--·--'-·---··· 
·A ....... e .. ··.·o· ·f· .. a· ·atarid&rd .:_soiin. d .level·. 1 -·-· --· -·-·-· -·-· ·_;,....: .. _._. -·-· ...;._..,. .. ..... ow ... _·._.....;.; ___ . -· .-··-.:..;..:..:.._ __ _ 

:::·~ ~::~ns:~ =~ b:n~' ~::.::::::::::::~:::::~=-~~=.:. ...... ____ :.:._~:: . 
analYBis~ the eqUivalent A-weighted >~~:-----~--·-_-. ..:::: __ "·-_.-_·-_-· :.· ~--·-·-: 
sound level maybe determined as fol- ·~·--··_ .. __ ;....:.;:_· _._ .. _.;..;.._· _..;..;.._ 

" lows:.. . % or .... ____ :..:;. ... -·---·~-·. _·_ .. ::..~,;-· ·--· 

= :> ... 
-·~ :120 

. .. 
112 
85 
17 

. ·100 
. 102 

105 
.t10 
HS. 

!~· . 0. 

j e no+-.· -+t~,..-+~;.,..:i~p.;.*"+t. 11~ ~ • • Cc)Heari~g · ~ons~rvation . program 
i~z· •.. ···.· 105l CH The employer shall &dlniilister a 
0 - . loO ~ • ·, contilillirig, effective heariilg conserva-; 
~ 100 >z tion program, as deseribed <In p&.ra-
• ·. · u :: ·. P'&Phs <cHhrOugh .Co> of this section. · 1 . ·. ~ . whenever employee noise expasui'eiJ 

. ~ .·.· 90 PO S . equal or exceed an 8~hour time-weight- . 
ed average liound level <TWA> of .. 85 .· 

> iO . · deeihelS measured on the A scale <sloW' · 
· .. · 100 . 200 · : soo rooo 20cio 40Cio aooo response>· or, equivalently, . a· dose of .. · 

.· ·•... l,\ND (fNTER FREQUENCY IN CYCi.fS Pft SIECOND fifty percent. . For puiposeS' of .· the .. · 
···•·.· < < < . f:~ ~ ··. •·. ·.. > . he&ring conservation program; em~ 
l:qill\falen~ 80UJld level c:Ontours. ()ctave ...• ployee lloise exS>Osures shall be. com-

. band ao\ind Presaure le\rela may be convert- puted In accordance with appendix A 
· ed t0 the equivalent A·welChted. &ound level • and. Table C}.;.16a; arid Without regard 
· . by. plOttmg. ttiem on thlS ~h a11d no~· ···:to any attenuation provided by the use 

o perso pro 1ve equipmen .. 
. tile :l>Olnt of h!Chest ~netratfon lrito the . <2> For 1)lll'POSes of p~phs <c> . 
sound level contours.- ThlS equlv&lent A· through (n) of thiS section, an 8-hour . 

: wetehted sourid .· .. le\'el, .which may· .. differ tirn, . e~weighted ave.· rage of 85 decibelS . from the actUai A~welghted sound level of · · · · · · · · · · 
.·the n(>liie; 'is. 'used . to .detennlne exp(>sure or a dose of fifty percent·. shall also be .. 

11 it.ii r Tabl 1 o 18 · · · · · referred to as.the action level. ·.· ·· ·. • · 
· m ro_m ·.· e '. "'/ . < :. Cd> Monitoring. <l> When informa-

<b><llWhen employees.are subjected .· Uon·lndicates that any employee's ex­
to soulld exeeedirt&- . those liSted In posure may equ81 or exceed an 8~hotir 
Table G:-16, feasible. adnlinisii'&tlve .. or .... thne-weightecl average of 85 qecibels,·: 

:·.· erigln~ii!lg controlS shail be utll17.ed~ the. employer shall_ develop arid lnipl~ 
· ... If slich controls :f&ll to reduce sound . merit a monitoring program., ··•··.· ... ·· ...•. 
•· leyelli \Vfthl.n tl:le leyt!~ of 'I'at>le G~l6, en The sainPling strategy . s}lall be . 
. ···.~r:Bo.nal pr9tectlve equipme11tshall~ . destined. toidentify employees for.In- . 
. Pl'Qvided arid · uSed to reduce 801lnd . cluslon _In the ••. · hearing . •.conservation 
level8 Within thelevels oftJ:ie table~ . prograin and to enable : the proper se-

... (2) If the van&.tforiS in noiSe)evei iii• lectlon of hearing protec:tOrs. > · .. · · .. 
V()lVe maxlinJL at it\tervals c)f .1. second .· .. (ti> <Where circumstances> sUCh 'as 
or lefis, it is to be considered cOntlnu~ high worker.molJility, significant Vari~. 

·· ous. : · . aUoris in soun.d. level, or a slgnlflc8.ilt . 
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ATTACHMENT 8.1.1 
CODE OF FEDERAL REGULATIONS, SUBSECTION 1910.95 
PAGE TWO 
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.§ 1910.95 

component of impulse ~oiSe make area maintainirig and checking calibration 
. monitoring .· .. gerier8.lly ... inappropriate, . and proper fu:rictloiliilg of the. a\ldiom• 
the employer shall use .representative eters being used. A technician who op. ·. 
pers0nal sampling to comply wit)i the . erates microprOc:eaor . audiom·•a 

.. monitoring re<itiireirierits of thiS para- does not need to be cerWied; A teehni­
. lr&Ph uilless the employer can show ciaii who performs audiometric .te_.ts 
that area Sampling produees equiva/ must .be responsible to ail audiolopt; 
lent resultS, • . . . . . ·.. . . . . . . . . · otoliiyiigofogist or physician· ~. ,- · 

<2><1) .All continuous; intermittent · <4> All. audiogranuf obtained pursu­
and impulsive:. sourid levels from 80 . .ant tc> this section shall meet the ~. 
decibels to 130 cieclbeIS shall .be inte- q\lirenients of Appendix C: Audiome~ 
grated into. the noise measurements... . tric Measunng ln8trument8.. . .... 

<Ii> lnStruments used to me&Sure em-. · •... (5) Ba.aeline atuHogranL <h-Wtthtif& 
pIOyee noise exposure sh8ll be call· months . of an .eni:i>loyee;s first ex.»· .· 

· brated to erisure measurement. i.ccura.~ · · · snre at "Or above the aCtion ·.level,. the . 
ey. , . . . . . . . . . •.. . . . employer Shall establish a valid base-. 

<3> Monitoring shall .:be repeated lhle audiogram ag&frist. w:tifoh subse-
:_·. whenever . a .. change .·· In production, quent audiograms cari be compared ...•.. 

.• (g) AtiiliometJ"ic teating J>rOOriim. JU sure t.() WOJ'.kPlace J10lse.. . .. · . · .... : . • · · .. 
The employer shall . estabUSh and . . (iv). The employer .shall notify em- . 

. miLintain aii audfometric testiDg l>r~ . ployees ~ of .the need tO . avoid high . 
£ra:in as provided hi thi8 J)aragraph ~j: levels O.finori~oceupatioruu noise eXJ>O­
ni8kirig audiometric test.Ina' iLv8.ilable .. Sure durlDg the 14~hotir period Imme-. •w ·.an . employees . wbO&e exposure8 . diately precedlDg ihe audiometric. ex~ . 
eQ.Ual or exceed an ~hour ttmf!.;weil'ht. . &mJnfl.tlori. ·. .·.·. · ·· · · • · ·.··. · · · .·· · ·: 
eel average of 85 dectbelL .·.·•.. · ·•·•··· .•... > .· <8) Annufzl . aUdio9nim At least.· an~ 

> . <2> The program8b811 be i>rovldect at nu811y atter obtaining the.· baseline 
, DO cost to employee&. < • .... ·. .·. a\JdioP1i.ril, the: employer Shall Obtahi 
·. ·.· <3> Audiometric tests shall be i>er" a new •audioirrazil. for· each employee· 
· fomiect bY a llc:enSed or ceriuled au~ · exp<>8ed at or aoov.e ii.Ii 8-hour time-
dlol()li&t~ otolaryilgol~ ;.qi' other ~~lgh~ av~rB.ge of 85 ~eclbel$; . . 

•. · · phy8ichiri/ or by a .tecb.mclali who is <7> . Eofilucz.tiori .o/ audio0rii1n. m · 
certified by f.he .· coWicll of ~~ :1:acb •·•employee's . annu~. audiogram . 
tion In. Occupational Bearing- Conser" Sh8.ll be compared. tO that employee's 
vation; or. who hail satlsfaCtorllY elem-. . baseline audiogjo&m: to detenni11e if the . 

. ·. · oristrate.l eompetence bi adniiDJsterlng audiolraiil i8 valid and . if a standard . 
. ··. audio~etrlc .. exaiiliimtionil/ obtaining ·. threShold shift as >defhiett ·.· In·. pm;. 

v&lid audiograinS, and ProPei# Uldng. gl-aph <gXIO> ()f thlS_ section has c;o.·· 
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curred. This comparison may be done medical pathology of the ear is Ca.used 
by a techiilcian. - . . or anravated by the wearing of hear~ 

(ii) . If the annual audloli"am shows mg protectors. ' 
that. 8.n employee has suffered a stand· · <D> The employee ls Informed of the 
·ard threshoid Shif~ the. employer may need for·ari otological f:lxaminatlon If a 
obtain a retest within 30 days and con· mediC&l Pathology of the ear that is 
sider. tile reswta ol the reteSt as the - . unrelited t0 the use oi nearmg prot.ee-
annual audioKrain. •. . . . . , . . tors hl.llusl>t!cted. . . . ·.· .. · .· .. 
. <ill> The audiologist, otolaryngolo-; <Ill> If sub8equent audiometric test-

gist. or.physiclari 8hall re\'iew problem Ing of an employee whose exposure to 
audiograms and. · .shall . determine . noise. is less.than an 8-hour TW4 of 90 
whether there is a · need for further decibels .· indicates . ·that ·. a standard 
evaluation. The . employer shall pro- threshold shift . is not persistent, . the 
vide . io the pers0n perfonnmg this emplo:Ver: · · . · . ·. . . .· .. 

. · · evaluation the followlntr information: · - ·. <A> Shall · inform the employee . of .· 
· . CA> A copy of the requ.irements for the new ' audiometric lriteri>retatlon; 
hea,rlng conservation as set forth in and . . . ·.·. . . . ·.. . . . 
p&ragraph8 <c>through <n> of this Sec· ._ <B> May discontinue th~ required 
tion; · · . · . . .· ·. . . · · · · . · . use of hearirig protectors for that em:-
. CB> The baSeline. audioirram . and ployee. ·.· ... · • • ..• . · .. · . · .·.·. . .· 
most recerit audiogriuii of the employ- <9> Retmed baseline. An . annual 

' ee .to be ev&luii.ted; ·. ·•· • ·. ·,. . ' ' . . ' au(Uogrii.nl rnay be substituted for the 
.. cc>.>Mea&ureinents of backgro\ind baseline audiogram\vhen, in the Judg- · 
iioiind pre&sure leVels in the aiidiome~ merit of the audiololrist. otoJ.aryngoJa. ' 
trlc test room as required in AppendiX · · gist or physician who is evaluating the 
D: Audiometric Test Rooni8. . • .· ·.·• · ·. ·. · audiogram: < .. < ·. ·.· ·. •. ···• · ·. . •.. . · · 
. -CD> ReOOrils of audiometef Calibra~ • .•. <1> The'stand&rd threshold shift re­
tioriii required by paragnph <h><5> of .. · . vealed by the audioli-am is ~rslstent: 

. 'this sectiori. .· .' .· .. . . . . •. . . . ·. -. or .. ·. · .. ·_ .· ·. ·,· < .· .. ··· ,· ... ·· .. ··· •·· ... ·. . . . . . 
<&> · Follo•up pTocedurea •. m u a . cm The hearing threshold shown. In 

: ~mparlsoll of. the annual audiogram , the annUal audiOP1UD indicates Slgnlf· 
to the t>Uellne audiogram indlCates a leant ltnprovement over the baSeline ' 

· st&nda.rd. t.tmiabold shift aa defined ··In · ·audiograr0· · · · . · · ·· · 
. · p&ragraph (g)(lO>. of·~· section has UO> Stiinda.r'd th~h(ild Bh:IJt. <I> As 

OCciuTed.' .· .. the .. empfoyee·. shall . be in~. ' u8ed in this aectfon, a si&n.dard thresh-
· .. formed .of · thJs fact iri. Wiltinir. Within . · old shttt is a: chang'e in be&riiig tbiesb- · 
21 d&,s of the determblatlori: . ' . old rel&tive to the baseline audiogram 

·. <U> Unle&S a> l>hYstclari- .. determlnes · of an avetage .of .10.•dB. or more at· 
that i the standard threshold shUt iS 2000. 3000, &n_d 4000 11Z in ~lther eai . 

. nofworit related or anravated by 00· .... <II> In.detennhiinir'whether aSt&n~._-· 
cupatfoiW noise: exl>osUre. ' the ·em- &rd threahold Shift has occurred• al· 

·. · ployer sh8ll ensure that the foUOWlrig ·. lowanee may be Diade fol'. the colltrl· . 
stepa ·a:re ·.taken when . a standard. bution of iLglng <presbyCuSis> .to the 
thi'eahold shift oecur8:· · · ·· · · · · · · · · · change bi he&rini' level by .correcting 

<A> Employees not using heuing .. the ·annual audi()gram accordillg. to 
protector& shall be fitted with hearillg : the pr0cedure de5crlbed in AppendlX 
l>ri>teCtors, ·trained . · In. · their.· lise .. and . ·. F: Ca.lcUltitiOn . and APJ>lication Of Aile 
ca:re; and i'eQulred to u8e them. .. _ .. . correction to Audiognim8. . · · ' · · ·. ·. · ·· 

· ..•.• <lh Employees already Usirig heartng ·. · ..... <h> Auilicimetric . test requirement&· . . _ · 
.. ·protectors. shall be refitted and re- <l> Audiometric teats shall ··be pure.: · 
·.· trained in 'the Use of hearing protec- ' tolle, air condu(:tjon. <hearing thresh~ 
tOrs and provided with hearing pfc>tee~ ·. old exaintnations, with teSt . frequen­

. tors /offeririg · sre&ter attenuation if .• cies blcludiiiir as a mlninium 500, 1000, 
. necies8ary •. -·< .. · . . . .· .. _· -.. ·.· • ... ·.. . ·. · ... 2000, 3()()0, 4000; and 6000 Hz.-Test.s at · . 
. · <C> The employee .shall be referred ·- each frequency shall be taken sepa- · 
. for a clinical audiological evaluation or rately for each ear; . . .. . .· . . . 
an otologic&l exalilin&ilon, as appro- · · .. ··. <2> Audioinetrlc test& shall be con- ... 

' prtate, u &cidltion&l. testing iS nece5~ .·. ducted. with '_audiometers . (including • 
. sai'y ol' If t}le eJriployer suspects that a. ·, rnlc:roprocessor . audiometers> .that . 
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meet the ~ications of, and are . <A> Bas not yet had a baseline audio­
maintained· and used . in . accordance irrani established pursuant to · para-

. With; American National Standard . graph <li><5><U>; or · · 
Specification for. Audiometers, 83.6- · <B> . Bas . experlen(:ed a.· .standard · 
1969~ -> : . . . · · . . .· .. · . · · . . ... · ·. · threshold shift. · · . . . · . . 
· <3> . Pulsed-tone . and self-reeording · <3> :Einnfoyeea sh8.1.l b@ liiven the ni>-
audiometers, if used, shall meet the re- · portuntty to &elect their he&.ring prO- · 
qulremenis specified ·.1n Appendix C: · tectors from a variety of suitable hear~ · 
Atidionietnc Mea&unng Jnatrumem&. · · -Ing protectors provided by the employ-

< 4> Audiometric examlriations ·shall er .. · . . . 
be admlnlStered in a room meeting the .• -. (4> The employer shan provide train• 

. requlfement.S listed in Appendix . D: hlg In . the use and care of 8.ll heartrig . 
Audiometric Test ROOms. .. · ··.··protectors provided to employees. . 

<5> AUdtometer·calibrcition. m The .. ,(5> The employer 8hall ensure 
funCtional. operation of. the 8.udiome- .. proper initial fitting and supervlSe the 
ter shallbe checked before each day's eorreCt Use of all he&ring protect0r8. 

· use by te&tlng a. i:>ers0n with known, . <J> Hearing. protector attenuatioi&. 
stable heariilg threshold&. and bY Jis- U > The employer sh&ll evaluate hear-

. tentng to·.Uie• audiometer's output to Ing protectar• attenuation. for the. spe- . 

. make suie that ihe outi>tit i8 free from . cific noilie envtronnients. m which the 
disto*d or . unwanted SOUJ1()s. J:)evl- Pl'.Otect0i" will be used. The elJlPlciyer 
. ations of 10 decibels or greater require . sliall use ~>ne of the .evaluation meth~ .· an a.cOUstic ciLlibratio~ ·_.· .· _ •... · • _·. ··. ·_. .·· . .. . . ods described In Appendix B: Methods 

m> Audiometer calibration shall -be ./or. Estimating the Adequacy of Hear-· 
checked acousticallY at lea.st annually · ing P70tecti~n Atienuation. _.·. ·.·.·_.· . · .· · 
hi accordance with Api>encUX E: AcOiiB~ <2) Beal"inl pr~tector8 must attenu~ 
itc Calibratic>n OJ :Audic>meter& . Teat &te emJ)foyee exPQiure at least t.O an 8-
frequencles below 500 .Hz and aboVe hour time.;weighted avel°age of 90 decl· 
60® HZ may 'be oniitted from this bels a.a required tif p&iagraph <ti> of 
cm~; l)evmttons of 15 .decibels or. this ~oii. · ... ··_.·-·· .... •···.·. .. . . . · .. 
greater require ah exh&ustlve callbl"B"'. (3) For employee8 "who have experi-
ttoi> · · · · · · · · · · eneed a·siaric:laid thtt:shOld shift; hear-· . 

. < om Ari eXli&usttve calibration shall · tng proiectors must attenuate emplot~ 
be performed at least everf two years ee expcisure tO an 8-hour thiie-welght-
in a.ccOrdanee With section8 4.L2; ed average of 85 declbeJS 01" below. • .. 

• . 4.1.3.; ·. 4;1.4.3; •~2; 4.4.1; 4;4.2; .· 4.4.3; and • ·. . ( 4). 'The. adequacy of bearing. protee-. 
4;5 of .the American Natio:Dal standard tor attel:n~atioil shall 'be ri:-evalua~. 

• Specification for Audiometers.·.·. 83.6- whenever employee noise exr>osures 
1969/TeSt lreQuencites below 500 HZ Increase· tO the extent th&t the ~ear· · · 
an4 at>Ove 6000 Hz inay be omitted . ·. Ing protectors provided may no longer 
frc)Qi this citJtbratlon. .·· . . . . ··.. provide adequate ·attenuation. The em- . 
. (1) Hearing protectora. < 1) J!mployers .. • ployer . shiiJl. proVide more effective · 
shall ina.ke he&ring protectors avail- . heartng proteCtor8 where necessary; .. 
able io all empfoyees eXpoaed tO an 8- . (k) Tndntng program < 1) The em~ 
hour. um~welghted 8.'leni.Ke of 85 decl~ ployer shall lnStitute a trammg pr~ 

. be1s or. greater at. no ce>st tO the em~ .··.·.· grain for an employees .who are ex~ 
pfo)'ee& Bearmg pratectors sh8.li be ·• posed to noi.Se at or abc)ve an 8-hour · 
replaced aS necessa.rY:· . . . ... · . . .·· time-weighted average of 85 decJbels; 

(2) Emi:)loyeni . shiLll ensure th&t .. and shall ensure employee parti~pa. 
heB.ring protectOn a:re woin: ·. . . . · · tton tn such progr&Zn. . .·.· .. ·.. . • • . 
·•·•· ·. (U By &ii employee who is required . <2>The training piogiam Shall be~-· tiy_. ~Ph_ <bXl> of tbts_8ecti_ on .to_ . l>eated uintially for each employ~ in-
. we.r s>er&onaJ . protective eqUtpinent; ·. c1udect Ill the llearirig conserV&t1on 
alld ' < •· · · ... ··.·· · · · .. · ·. • · < .· · . pro~ Ilifonii&tiQ~ proVtdecfln the 

<ii>By any employee 'Who ts eXl)mled .training i>rc>anun 8h8ll be ripd&t.ed ,to ·· 
to In 8-b:our thiie-wetghted ·average of· be. Consistent With changes In protec· 
ii& declbe:is or Rre&ter;:&.nd 'Wh0: .. ... ·uve eQuiPIJlent imd work proCesses.·· .· 
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<3> The emploY'er shall. ensure .that . <11>.Audiometric teSt. records shall be 
eaeh ·employee ls informed ·of the fol-.· retained for the duration of the ~fect-
lowtnr. · · · · ·. · .·· · .· · · > .. ·. · . . ed employee's employment •. · · .•.. 
· . m The effect.a of noise on heariDg; . . < 4> Acceu to recoTds. All records ·re-: 

. ·. . (it) The P1Jl1)ose of heariitg ptotec- . quired by this Section shall be proVfd­
. tors, .. the . ad\iaiita.es, > diSadvantages, ed ui>On re<iuest tO employees~ former 
. arid attenuation of vBiious types; and employees; representatives designated 
. •instructions ·on. selection~ fitting, . use, .··bY the individual . employee, and. the .. 
and care: 8nd .· . . . . . ' .·. . . •. . . . . AsslStarit Secretary. The provision8 of 
. <Hi> The PurPO&e of audiometric test~ 29 cF'R 1910.20 <a>-<e> and CgHO 
ing, and an ·expl&nation of the test apply to accesS to records under . this 
procedur'es. ·. · • . • ·... . · . . · . · · ·. . section. · · · 
· <DACcOa to i1lformaUon and train· ·. <5) Tra.ria/er of record& If the em- . 

•· ing materie&ZLU> The emplo)'er sbail .ployer ceases ,to do business, the ein-
iriake avaDable to affected employees . ployer ·shall transfer .to the successor . 
or their representaUl'ea copies of this employer all recordll req'utred .tO be . 
staridaijl and sh&ll also Post a copy in .·· maintained by this section, and the 

<the workplace.> . . . .•.... · . . . . •. • . 8uCces&Or employer shall retain them . 
. · <2) The emi>loyer shall provide to af.. for the reinainder .of ·the period pre-
fected eiDJ>Ioyeea any . informational · scribed Jn. Para.graph <ni> <3> of. thlS · .. 
maieri8Js ~ to the standard secttOri. . . . . . . . . . .. . .. . •. . . 
that are 8uppUed te> ttie ·employer by · <ri> Ap,Pernlic~ n > Appe11dices A, B, 
the Assistant secretary~ . ..· ·· . • ·· c; o; and E to this section are inCOl'P<t 
'<<3> The emi>Joyershall provide, upon rated as part of this section arid .the 

. reque8t. all -~ related to ·. the ·.. Contents of these al)pendices are man~ 
employer's trilnlng aiid education prO- datorY ·. : .. · ··. · · . ..·.·· · ... · · · · . : · .. · 

' gra.lii Pertainlrig tO ithiii staDdUd to . ·.·. c2) Appendices F and G to thiS sec~ . 
. the ASslstant secretary and the n1rec.:· tton are liifonnational arid are not in- · 

tor.. • • ... · · ..... · ...•...... ·. ·· ... ·.· . . . . . . tended to create any additlon&l obuga:. .. 
<m> ' ReconfkeeJrinHl>. ·. EzJHJnTe tlons not C>t.befwise imposec:t or to de-.· 

meaaun!7iaenta. The < employer shall traC:t from any existing obligatl<>ns. . .· 
niaiiibi.ln an aecurate record of all em~ .. · (o> Ezemptiom. }:-arqraphs :. • (C) 
ployee exP06ure me&S\trement.s ~ · through <n> of this sec;:tton shall not 

· qulred by. paragraph <d>>of .this sec-·.· · · ··· • ··to. · · ·· 1 ed l oil d : tlori.• :< . : . . · .. · · ·.. · : : . :• . . . . . . . . •. &PP•Y ·: emp oyers engag · n .. an 
. · <2> .:A1'dionletric tat& <D The .em· gas well drllllilg and· semcing oper-
: ptoye~ ·Shan retain all employee audi4> · · a~:i:s~startup • dtiti Baseline ·. audio- . 
. : metric test records obtained pursuant . giams required by p&r&IJl'&Ph Cg> of 
to Pa.riaar&Ph <irfof ibis section: · · · · thl$ section shall be C:ompleted by 
.. (U> Th1s record Bhall liichade: Maleh i; 1984. · · · · · · · · 

<.A> ... Name and. Job classi. flcatioil of •. .· · ·. · · · · · · · · · · . . · 
:· the employee: > < > .·· · .. ·· ... · .. · ·.· .. <Ai>Proved by the Office. or. Management 

(IUDate of the audi()giaill: .· :talBudget under· .control number .1218-
(C) .The eUininer's name; . . . . ·. ·. . . . . · · . . . .·. . · · 
(I'}) Date Of the laSt acoustic Or. ex- ... ~Ile A TO t 1Sl0:9~NOIBI: EltPosUlll: . 

haustlve c8.llbration oi: the audionie~ co111PUTAno11 · 
tei-: aiid . < • ··. . .... ·.· · · .. .·. · . . Tti:U AJ>pendtz i.f .Vcindato'7 
. CE> Employee's ~t recent noise.· ex-

. poinire asse&smenL .< ... ·.··. . . •· · · · 1. co~~utatton ~fEinployee Noise Ex.,o.. 
.·. CF> The '9Di>JOyer shaUrnaintaln ac- sure> · ... · · ·· .. :. · · .. · ·.·. . ) .. ··. ·. ; . 

029514R1/P 

· curate records of .the. measurements of . ·.,. 18~ ~~toi:o:r~ ts. computed wrlng Table.~·~··· . 
the baCkarOlind iiound pressure_ levels ·<I.I Wh.·en· · ·t·h·e···.·so· ·u··nd ·1e"v·e.·1.•·1...·1s···.co·ns· ·tan····t· .. ' .. iii audiometric test roonlii. . . . • . >< 

>. <3. > R. ecord.·. re. ten .. tio. n;:. T .. he. emplo. ye. r .. · over the enttre ,work shift. the no!R dole, o; .. ·. 
· · · · · · · · tn .i;ercent, 1s. gtven by: D= 100 C/T.where c 
.stiall retain records .required iri .. thiS: is thl'total length or the work day~ In.hours;· 

. p~ph (~) fOr at least the follow-· ... and T Is the reference duration correspond-
. inir Period&.. ·. . . • ·· .: . · · · . · · · • ·. · · Ing to the measured sc>und level. L, aii given 
: ;en . Noise> ex.>osure measurement • lit 'I'able ~l&a or by the formula show as · record& sh&.il be retaiO.ed for two years. a footnote .to that table; ·. . .. 
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(U) When t.be workshlft riolae expoiure la 
- composed of two or more periocia of noise at 

29 CFR Ch~ XVII (7-1-93 Editioa) 

TABLE ·0-168-Continued 

-different levels. the total noise _dose over the 
work c1&y 1a given b:v: - · · 

_ D=ioo <C,/T,+C./T•+ ~ •• + ~ri.~ _ _ .. 
- . - : - . . . . . . 
~ eound ......,_ L (deClbalJ 

-wbue c,; ~tea the totil tbne of expo. '" 
aUr8 at a spec:Ulc noble JeVel. 8nd T 9 ladl· .124 _-_;_ ____ ----------------

cate8 the reference duration· for that level 125 

uglveDbJTableO-laL - .- .-. < ._ .• - - 11~. -------·----·-· -
-- -<2> The·elgh~bour-t1me-1'elghtecl averap - 1;------·-··---'-.--. ---·· 
ll01IDd level <TWA>; In dedbels. lna7 be com~ - 128 

o.on 
O.Ol3 
0.0&4 

. ·o.oa 
-a.On 

OJl3B 
OJDI • Plited from the do&e. In pereent. b)r mealiii 1311 ---'-· -----­

of .the formula: TWA=l&.81 log~_ ID/ 
100>+90. Por an etsbt-boui' Workablfi.wltb - -. -- - • - - . . - . 
tlie noJie .level conB&aDt. over the entire In the above tabie the reference du~--

. abUt. the TWA la equal to the meuurecl - ~. m compUted bj 
llOUDdlevel. -. - _· - - ---_ -----.- -_- . - . -

-- - (3) A table relatblg dOse &nd TWA la given IDSeCtioDD. -- - .... - ---. --... . ... 

-_ - . 8 
- , .. T = -. --2&":"•" -

... ·· _- ...... 
A-welghied llUld !Ml; L (dlCib.ij . -.. .:n_ . 

...... ....._ ....... _........_ __ _..._...--..~-·--·-· --T"-(llaur)'-__ - - where L la tbe m~ A~WelSbted ilouDct . 
~el. - - . . - -- - - -

-~ -~ . - -

11 71.9 • D. Cori~cm :eet.w~n ;.Dose .. and ; .• Boar_ -
- u..:.:;·- · .. - M.3 - - Time-_ · W_efahted __ Averqe_ ·~ So __ und Lev. _ el 
- ~;..._- 211· 

14..:;.;;_;__.------~.;; -- - 1M. - Compllance with parair&ph8 <c>'-<~> of tlda •. 
-=-~---_2-:.,,..;,.;..~;...... ~: reSUlatlon Ill det.ei'mlned by the amount.at -
17 - _ 12.1 ·expoame to noise In .the work.place. 'l'be. • 

- ...__.:_ - - - - - -- - - -- .10.8 amount. of inii:h exJ:)OaW'e l.i usuallJ meu-·_ ··---~===.;.._.;_ ____ ;~- ;_;_---- 1.2 ured with an audlodciiilmeter whlCh llvea a 
· ~..;, ____ · · · a n!adOut In . term& .J>f "doSe." ID order. lo 
·.91_-------- ~__;_;..;, 1 ... 0

1
._ better undemand the requlreDleilta ot tile 

. 92.-...." ---- - - -- - -- _- - -- - -5.3 - amendilient.. dosimeter readlnp can be con-. 
:-_',-._•--•-~.-_:_ .. __ -·;_·:.._ .. _,:..._.-_.:....:i--==::::===::-•- •.• verted tc> an "I-hour tbiie-weli'bted aven.e · 

4 IO'und leVel!' cTwA>. -- . -- ·-.- - . --_ . -· _ 
•- -~-~~_.;. ~--------~ . 3.5 - In ormr tO convert t.he leading of a doiitm- -
_ 97---·~ .. :....-"-,:......- ao· --- -
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TABLE ·.~1~. FRou . "PERcEm 
. · ... ' No1SE EXP0SuAE" OR ~Dose" TO "~ 

·. TIME·WBGHTEo AVERAGE . SOlJND LEvEL;, 

TABLE A-1-CoNvERsioN . FROM ·"PERCENT 
·. No1sE ExPOSuRE" OR "Dose" TO "8-HoUR 

TiME~WEIGHTED .. AVERAGE . S0uND LEVEL" 
(TWA)-Contiriued 

frwA) . . . 

. 10.-'"-'---'-'----------·. ;~-----=----:-----· 
~--------------· ::io .. ~---.,.---.,...:.--,..----· 

.·3L .. 

.'40----------'------··4,...,_ ____ ...... - ______ _ 
. ··50 .. 
·.!IS;_..:;._ 
. eo._ ---'----------·-··· .. es;...::~ . ·71L.._·-------------1s..:...:...._· ____ ..;...._-'--'--'--'--'-"--io ... _;..:.;. ____ _,, _______ , 

e1_..:.:.'--------------"'----
ez.:. 

. 83 ... :~· ··--------------
. 84·---------'---------.-
: 85 .. ~ 
88.~;:.;.;;.;.,,__ _________ __,., ••••.• 

':.ei .. _· --~---------------··--
· ·88 .• ;;:.... ·89 . .:..;~...: ... ·:...,_.,.... ___________ ...__ __ . . 

90 .. _,· ... _. --------'-----'--'"---
. 91~,:.; ...... --..,..,-----..,.----'-'-----:-· 
. 92.;;~-·-'·'-·. -------...,-----...;._;.... 
93~...;;·---------.,.--,...-. 

: 94 .. _.: ... _,·_ ·----------
.. 85: ... ..; ... _. 98.:;.,.:..-______ , ·-----··· 97·--··..;; 

·IL·-·--"--------------­
. ,98--:--. - .. ----...0.0-----­

: 100 ...,-·----·--'----· 
101..;...;.,_·.,...· ..,--,.----·----­

.. 102_·-----------· 
.. 103 ·-· ·---· ·_. ·-··-· -· -· ··...;. 
. 104 ···- . ·----------------· 
. ;05 .... ~~~-----· -...;~.:._.~;~--~-~ .. 

.. 108.;,~·-----------··--· ---· _. -'··· 
101 •. _. -----------· · :1oe 
·109 

. :110.--~-· 
. 111 ;.~ .. ;~ ------· 

. :112 ...... ~--------
: ··,113-.---------------

114_. ______ _. ...... _ ....... __,....__ .... 

. . :115 .:·-··-·-------------'"--'--"-· 
111.:..:.:.:;..··----'---'-'-'-'---· . :;;_;_· _,_. -~ ..... 

. : 117 .~...;._· .. .,.· -..,.-----....,...--~--
.. ,, .. ------------------
. . 1_18 . - .- .. 

'·:.120.~·---'-----------'---'---· 
·:: .... 125 .. ; .. ,. :· ·-----------······· .. 130-_,...,.,..,....,.._,.....,...__,. ....... ___ _.., ··. 135_,.--..,,----------------'----­

· 140 :....;;,_·_·_· ---'-'------...... ~--
.. 145 _;_· -----------_;....-·.;......::...~_ .. ----~.~ .... ;. 

. 1110;.._· ---------------
155 ·-· ....... -------------------·, .160.;-_......._, ________ ...__ 

: .·165·· ,__,-...,...._ ___ _._ _ _,_ __ 

. :. 110;"_;..,_·._•· ,..· ....,-----· . ...;·_._. ---· _,,, .... 

·, 175 ·-·-· ---------------

.lWA 
. . . . 

73.4 ·1ao ·-··-···-····--~---·..:..-.;~ .. --'----'-'--········ 
78.3 1115 ;..·-··-·----·:..·--·:·-~--.;:_.;. _ _;. __ ·-··· 
78.4 190---·----:.:··-----··---·-·--·· . 80.0 1115 ____ . ____ ;... ____ ...::__·_· -· ---·· 

: :.! ~ ::::::::-.:::'.::::::-._ .. -.. .:::::::::--:~_-:-_· --_. ::· ::::: ' 
.. 83.4 220--·---~-----·--··-;..:_:.: __ .;;;._. __ .: 

. 84.2 . .230 ____ .;.·----····--·····..:--·----·--·-···· 
85.0 240.-_._: -·-·--···· .. --:....-··---· ---"'··· 
8!1.7 2!IO ··---·-· .. --..... --.. • .. •-·---·-· --·---·-·· 
88.3 . '· ·2&0 ._:.. .• :..·-·-·---·········-·-..:.. ____ . _ • .:...~ ••• : .. 

. 86.9 270 ·----:..·-·"·--·~····- . ... 
87.4 280 ·-·-· . _, ---· -· .. ___ .;:._ __ . -· -----··-
87.11 290 _:__ ... ..:...: .. _:.:.... .•.• - .. ---·------.. ·· 

. 88.4 . 300 -~--.. -···---··'·~·.:--····---~-;...·--·-·--· 
88.5 310 ···"--:··----·········;.·---·;.·--'-~--..:·-······· 
:~. ::::.;...;. .. ::::::::::·.:::::::-.:::....:..._._._._~ 
88.7 340-·--··-.. ---·-·---- . . 
86.8 350 .; ... :.: ..• _:_ .... -;;.-· .... ·-·-·--·-··-· --·-..:-:. 
88.9 . 3llO •• ::.;. • ..: ••• ;..;. •• ..:; •• _.:... ..... 0.:.-···-·-··~; . ...:.....;..:.;.._;..;.._;: . 
811.o· · 370 -·--·-;··-···'·::--, .. ·'-···-_:....:...._.;., __ ~-· -· ••. 
89.1 --·-··..:-~-· -· --'·······;;......:.:.. ___ • ___ ,___ 
89.2 390 ..: .•. ..: __ ; . ..: ... -.:--·····-· .. --···---:.;...::.:,.:.;;._: .... 
89.2 40o· ... _ ..... : .... ;._ .. : ... :i-.. ~::'-···-·. ·_. __ :._:.__;.._ .. _:: 
89.3 . 410_: ...•..• : ... ;; .. ::: .. :;_~;: ... :_._;.. __ ,;..._._ •. _·_. :;.;.,::.::.:. 
89.4 420 ._;.._. _ _;_.:.;.;....::; .. _____ . __ . _._. -·--·· 

89.5 430_· --··---···-·--:-··---'·-----· 
·.·111.e · 440_:_" ..... _; ••.• :; .•• ..:·-····---·-·_:..._..:.._; __ . __ ..:.. 

111:6 . .450·:....:.-... : •..•..... : .... ---·'·····-···..:~-;. __ ._.:._..:. .... _,; ... . 

811.7 . 460 --··· .. -··'-.. ···-····"·· .... ··-·--············;.-·-·. -·--·•· .. . 
: 89.8 470-•. ...::.-·-··-·-·-~----;...._;_;...__. __ .;_. 

lWA 

94.2 
94.4 
94.6 
.94.8 
115.0 
115.4 
115.7 
96.0 
118.3 
18;8 
98.9 .· 
97.2 

·117.4· 
97.7. 
97.11 .. 
118.2 
118.4 
118.8 . 
118.8. . 
118.0 . 

. 89.2 : 
99.4 
911.8. 
illl.8 

100.0 
. 1oo.2 
·100.4: 
•00.5 
100.7 
100.8 
101.0 

· 101.2 
· .1111.9 41ML--·-.. ---.. -····-----.. -------· 1013 · 
··89.9 . · 490 ... .;_:.:...._ • ...:; .• _ ... ;...__: • ..:..~.;.... · · · · 101:5· . 
·:ao.o soo ... _..:.. .. :: .... :..:,_.: ... ;...·--·-'·-···-·.;.;----······· 101.s· 

.. ·io.1 · . 510-"-·-~:: .. ~..: .... --····-·' .. ·--·-..: ______ ; .. _,..... 10i.8 
. ·90.1 520.-·-··-··---"-··-···;---··--· _;;;_· ._· ._. ---·-· . : 101.9 
: .90.2. . 530 ;;_ __ •.•. :..: .• -.: ....• : ••• ·-·-·-"-:.:;.;_·-~; __ .;.._ •. _·. · 102.0 
. 90.3· .. · 540 __ ; ... _.:'·····-·······-······: ... ~···---·---·-·..:..... 102.2 
.80.4 . 550 ..:: •••. _; ..•........ :.: ..••.•.• : ........... :.;_ .• :;.;"·-·--···'-····:..:. 102.3 
90.4 . 560 ": ... ;_ ... :: .. .: .. : .....• : ........ : ... _.; .• ;.;. .•.•.•. -".;.~_:.-... -..... 102.4 

· 90.l · 570 :.,_ .. :... .. : _ _:;_...; •.. c .•.• .::_._._:_;_: __ . --••. ;..: · 102.6 
90.8 . 590_: __ ··--·-·.;.·-····;~;-··--····-'-···.;.;;....;;._· ;._. __ . 102.7 
90.8 .· 580 ..:: . .:.._...:.:.. .• - ... :; ....... ,_. ___ ._, • ...;;_• _. __ . _. ····- 1o2.e 
90.7 . aOo ..... ;._ ........• -.... : ..• ·--·-······-··--'·;.-· . ___ .. ,..... 102.9 . 

. ': ::: . :: ::::::::::~..:~:::::::::::::::::::~~=:::::::. .. '·-·~~.,.·-:-:.:::: : !::~ .. · . 
90.9 830 .. :..: .......... ·-·--·····:····'-··----·. _. ..;... __ .• ; • ...;... 103.3 
811.9 . 940 ····---.. ··--··;. .. ; ........ "-··-·-·-.:: .... ..:.. ___ ........ 103.4 
91.1. ·950:... ..••. :._ .... _.:: .. - .. ..: ........ :._ .... --·'--·-·--·--·- . 103.5 .. . 
111.1 eeo.:....;.;,;...:_._:_ __ .• : ...... ":...:.-'--· --· ·-· .;;.;;.;i.:..: •. i 103.s 
91.1 .. 870:.;_··----.. ..:.~ ... :: ... _ .... ____ · .. _· ·-·-· ._.· ..:-····. . 103.7 
91.2 ·. ·eeo~:-..:. ... :-.. . ..: ..... :: ...... _ . ..:. .. ...:.._.;. 103.e 
111.3 890-··-·-·. ··--·:::: .• :.._ .. L.o-._:..:.:_ __ . _ _;.... __ .. 103.9 . 

:!:~ . '·,· ~ ~-=~~::::::::::::::::::::::::::::::::~::::, __ ._ .. ~.:~~== . · .. !::~ 
111 .9 .·. 72o .••... ;,_; ... :.,L_::.: ..... :_:.~··'·--·;··-·----:~...... 104.2 
92.2. · . 730 ;~:~.~-..:..C..-c-.. ~.~.:.,.~~·'--.-·-.-'.-..:._.:.:. · · . · 104.3 
92.4 740 -~--·-·-· _;_ •• ;_:_. -· -· -· '.. ..• 104.4 
92.7 .. 75o .~..::;; .:;.-.. ~ ... ~:.;,: ... ::~-....... ~.:...~--· _: ·-· ~- 104.5 . 

=~ ~ :~~:~:::.:::::::::-:.:.~::=~ ... _:.:__~;..;. . ·~-~: . !::; . 
.· 113.4 . · .. 780 .:...:..:_···-·······-··:··"-·--·~:..:._._..:.:__.;..~:;;...;-~ 104.6 
93.6 .. 790 .; ... :-··--········:····-··;.~;_-···-··· .. ·-·..::.....;..~; __ ,.:.:.. . .104.9 .. 

. . 93.B. .800 ..• ~; .. ...:.,_ ... .;. ... : ...... ·-·-··: .•.• ~ .. :..:.._· -· --·-:... . 105.0 .. 
94.0.. 810 -·._;; .. ; .. _ •.. ...:.: ........ c .... .:...;_..:.;.; . .;._;_. -·---·~ 105.1 · 
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TWA 

SID ---·---·-- 105.2 . 
.. 11:111 --·---------·-· 105.3 840. ._; ____ . ____ .. ·105.4 

• lllO-· _. --~-·-· -·---'··-·-·-·-·-· _:;, __ :.:.. 1o5.4. 
--. -·····;;,.;----... -· ·-····~-;·-·----"':"·~·--··· 105.5 
170--·-·--·-~--;···-··---·-·· .. _..;_... 105.8 
-~~_;;~~---· _· _ _;;.;..._ __ .. _. --··- 105.7 
8IO . . -·---- - ' ·- . 105.8 . 
900_·_· ";.;_..;_;;.;_ .. _· .. _. _ _;_;__~.~-'--..;-'"··- 105.8 

.. 1110 _. __ _; _ _; ___________ , ..... ~.: ..... -·-··::.~ .. -~:-.... . . . . 105.11 .. 
l20 _.:. __ ~;; .. ; ........ _.:..;. .... :~~; • ..;;.~ ... ;~-· -·-·---··'··' . .1.011.0 

' ll30 __ .. ·-·-----~..:.::.~.;. .. ~ .... ;.. •. _·_;::._;_-'-:..:.. .108.1 
IMO-·_ ........ ..:.. .• -· __ , __ . · ---· _ ... ..'...... 108.2. 
850 _-',.~'"--"--·· :.:..,..._,;:;.. .. ~ .. :.. .... :...:...:.., .. : .. ,::._. · 1os.2. 

. 880~ ... :.:.::.:, ................ .;.:.._ ......... , ..... : .. _,_, ... ; ............... ' "108.3 
. ll70 .:.,.;.;~ ..• c,.;.;. .• .;.; ... _____ •• : ... ..;~ ... c:..::.;. .. ~ ...... ,..;..... . . • ·108.4 

·880 _;_ ___ :;..._ ............. ;.. ...... : ... _ .• __ ; __ ....... _.. · 1oe.s· · . = :::.. . . ..:.~::::'~::::=:::::::::: __ .. .:.~ .• ~ .. ::::: .. ·.~::: 
! • :. .· ..•. _.. . .• ' . ·' '·,_• 

~~~ B To t itl0.95--MnaonS POR ~ 
iUIAT1J10 m ADllQVAcY or BWI1tG PRo- ·. 
ncToli ATrmnrATIOlf . . . .. 

29 CFI Ch. XVII (7~1-93 Edition) 

12. The. moat c0mplex .·metbOd la NloSs 
method .fl, which ls probablj the moat ac- . 
curate method llnce . It uses the 1argat · 
amount of apectr81 lnformatlon fn>m the In- . 
dl\rtdual employee's nolae en\rlronmenL ·AS · 
In the· caie of the NRR method described 
bele>W, If one of the NlOSB methods la~ 
the selected method must be applied tO an 
lndlvldual'a noise environment to aaaesa tlle 
adequacy . of ,the • attenuation; Eniployen 
should tie . careful . to take a Sufficient · 
number 'of meaarirementa, ,In order to 
achleVe a representative .sample for e8cb ' 
time aesmenL . . . 

·Non: ·The employer musi rem~ber. that. 
calculated 'attenuation' values reneCt. realll- ' 
Uc val\lea only to the extent that the pr0~ 
toril are properly fitted aiid nm. ' ' 

When u8ln1 the NRR tO aaaesa hearing · 
protec:tOr adequacy, one of the folloWins · 
methods must be Wied: . . ~ . ·.. .· .,· . ·.. . . 
m :when min. a doshiieter that .1a eapable .· 

of C-vielithted measurements: . . . . .· .· 
·<A> .Obtain the employee's C:-wel1hted · 

dO&e for the entire workahlfi. and convert tO ·. 
TWA <see appendix A. m. . . ·.... . .. ·· . ·· ... · .. 

<B> Subtract the NRR from the c~wel1ht­
ed TWA to .obt&lri the e&Umated A~wel1hted <. 
ny A under the ear protecitor: ·•. . . • · .·. •· •. • · . . · 

.·.·· Thu ..l~iz ia AiafldG:toij · . · .. un When uslns a doalmeter that 1s ni>t a.. .. • 
· · · · · · · • · · · · · pBble of C-wel1bted mea.sUrement.8~ the fol- · 

. . 'Por employees wliC> have expertenCed a lowlns method may be used: . . . ' ' . . . 
alsnlflcant threshold 8hlft. heaiins proteci" <A> convert the A-weigh -ed iiO&e to TwA 
tor attenuation mu&t be sufficient tO reduce · · <see appendix A>. · · · · · · . 
employee~ to a TWA of 85 dB. Em· · · · · · · 

· ployerli must seleCt. one of .the followlns· . <B> Subtract 'l dB from the NRR. 
methods. . ·. by which_ ·_·to e&tlmi._ te .th .. e. adeq. U&ey.. <Cl Subtract the. rem&blder . from the·. A· 

· · · · · · · ·· · . welltbted TWA to obtalD the efltlmated A· 
of heartns proteetor attenuation. . ·· ·. ·.• • ·· · .·. ·. · ·. ·w· el1hted -A· ·und· er· · t·h·e. ear· pr·o.tecto. · · r. . . .· · · · 

· . The' moat convement method l8 the Noise · .. "· 
:Reduct,lon Rating <BRR> cseveioa>ed by tile · .. <Ill> When ullnti a &Ound level IDeter,&euo 
EnVtromnental Protection Agency (EPA>. the A-wellhtlnB network: . . . . .·. ···. .. ·. •.· ... 
~?ding to EPA regulaUon; •the NJUl ... ~Obtain the employee's A~wel1hted 
miJit be Shown. on the ne&Hni protector 
~e. Tlie NRR Ii then related t0 ail In·. <B> Subtraet 'l dB from the NRR. and sub-

. dlvtclUal . Worker's noise . environment In tract ihe remainder from the A~wel1h&ed 

. oi'der tO aaseiiil the adequacy of the attenu· Tw A tO obialri the eswnated A·welgh&ed . 
atlon of a itVen he&J1ril p'°tectOr; Thia 1.p.• TWA under uie ear proteCtor~ .. > · .. · . 

.. · J)endix ciesci1tiea four methods of µsing the . · <Iv> When Ulllil a sound level meter set cirn 
. • NRR to determilie whet.her. a PiLrtlc:ulai' the C-weJ1htlnC network: .. ·. . · ·•· ·• • .. ·.. . • . . •. 
. hearing protector P~deli jU:lequate ~tee- · <A> Obtain a representative aanip)e· of &be .. 

tlon within. IL itven exposure .envll'Onment. . c,welshted sound levels· 1n .the emplojee'a ··• 
Sell!Ction &mon1 the four P~urea Ii de- envtl'onment. . · . . . . . . . . •. . . · ... • · 

. pC!ndent UPoD the emplo~er'a noise meaaur- . <B> .Subt.rilct the NRR frOm. the C·wetlbt- · 
lnl lnat.rument.s ...•. ·.·. ·.·.·' ·.·. ••.· .. · .... ·. ··•·· .. · . ' . eel averaae .Ound level to obtalii the e8U- . 
· ·· Insteacl of ualnl the JmR; enipfoyeil m&y ... ma ... ted :A-'ivei1hteci. TW .. A ·under ·.th. e ear. ·· JSO: ... 

·· . ev&lU.te the adequacY of heariJlS p~tector · 
attenUiLtloiibyUalngoneofibethriemeth~ .. tector; · ... , < .. ··· < .. · .. · •.... '' . ·. · ... 

, ods devefopl!d bj the NaUC>iliLI !DStltute for · <v> When ualnS area monttorlns proce- • 
. . -~ S&fetY aild Be&lth (NJOSB>. dmea and a so'ilnd level meter set to the Ar 
. . which are ~bi the "Llit of Pe1soDal wel1hlns net'trOJ'it. ·•·. > .• . . . > > . 

· BeWbis PrOteetora and Attenuation Datii.." . <A> Obtain a repnsentatlve Bound leftl 
BEW Publlcatlcin No>'l&:-120~ 19'15, Paies for the il;fea ID questloil. ... ·.. . .· .. · .. • 
21,..;3'1. These meth()da are knOwD a8 )fJOSB . <B>S\lbtract 'l dB, from the NRR ii.nci aub­
liletbods 11, 1.2 and. #3.:The ~described tniCt the reliialiider from the A"wellh&ed 

· . ~tlw Ii a a1mPllflc.;tton of NIOSB methOd ao\Jnd levelfor that are&. · · · · · · · · · · · 
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(VO When Using ania ~~ pioce- . TABLE ~1--MAXIMUM ALLOWABLE 0cTAVE-
dures and a Sound level •meter set to the C- . BAND soUND PRESSURE: LEvEt.S FOR AuDK>- . 
weirhtlnS networlC . . . . . 

<A> Obtabl . a reP..esentaUve . soulld level METRIC TEST ROOMS 
for the area in quesUon.. . · ·. · · . · . . · ·.. ·• ------".;.._--'------,.--'"-,.....-

<B) SUbti'Bct the MRR from the C·vielaht- · ~181181' 
ed soUnd level for that are&. . . . . fnlqu8ncr (Hz) -·---· 500 .1000 2000 .-4000' 8000 

. ·· APnlmllC c ~ I 191o.A--A11111mm.llc 
. MBAaUulla hnmlOJISlln .. 

Tlav .t~ .S •llfUlator# 
. 1. In the event tb&t. pulsed-tone audio.De­

·. ters are used. theJ' alian.bave a tOne on-time 
of at least 200 mHHiieiconda. . 

&aundsw-....... 
. (dB) 40 40 47 57 

. . 

APPmmm E TO 11910.15-Acommc 
CALIBBAnoK or AOD1011B'l'i:as .. ' .. 

· Thia A.r>Pendi.i ii Manda~l'tf 

e2 

· 2. Self-recording audiometers aball C:omp1y Audiometer cdbratiOn shall .t>e · checked ·. 
. with the followtnr requlrementa: .·· · · .· · ·.·· · . acoustk:ally'. at leaat annually, accordins to · 

<A> The c:bart lipcm wblch tbe audiogram · · · 
.· is traced sb&U have llDes. at Poidttona Corre- . the procedlires described In. thta. appendix. 

·· aPo· . riding to. all multiples of .10. dB :h.._._ .... -·-.. The eqUtpm~t neCels&ry to perform tbeae 
........ · me&aurementa · is . a · sound · level .. meter, 

level mu.in the •nteristQ ranre lppnried bv .octave-b&iia . rnter ·.·set; •and . a . NatlODil · 
••·the .auc:UOIDeter:.Tbe llna.aball be eqUally Bureau of standardl 9A coupler, 1n DiaJwic 

spaced and aball be aepanted b:v 11.t leaat % these measurements, the acCuracy. of . the 
· • inch. Acidlttonal Increments are optlOIW. · caUbratlnr equtpment ab8ll be sutflc:Wit. to 

The · .. audlOtrr&m pen· •"&radnls .aball .. nOt . . determine that the audiometer is. within the 
excieed 2 dB Iii WtdtlL .·. · ... · .· .. ···. · ·.:•·. . .·.·. · •··. toleraneea permttted bj AmeriCBD Standard . 
. <B> It shall be pOaaible to set the_ at:vlus · ___.,1 •• A di te 83 6-1969 
manually at the lo.dB lncreaient lines .for .s~ .. c& ... ()n for u ome rs; • . . • 
calibration PUrJ>oleL ·: .. ··.. ·.·<· ·•· .. ·.·· •. · ._: w soii~ ~re Ot&ti)ut CJMic.t 

· · <C> Ttie alewtng rate for the audiOaieter · · · · · . ·. .. · . · 
i.ttenuatOr abii.u Dot. be more tbaD • dB/sec . A. ~ ihe ~hone eo~pler over the 
-except that an inlUa1 idewiq rate rrl!ater mtcroi>bOne of the &Ound level meter and 
thaD 8 dB/sec Ill Pennltt.ed at the bi!8iniilnB place the earphone on the c0upler. . · · . . · 

. •of each. JieW teat frequeiley, b1it only.· Untll . B' Set the audiometer's bearing. threshold 
the second litibJtict re&11 t>nSe .· · .. · •. · .. ·•.. ·.· level<HTL> dial tO '10 dB. •. · . .·· . : •·· •.· . . 

<D> .The &udlometer ~ reiDaiD at.. each .. · .· C. Measure the sound pressure level of the. 
required teat freqUeiieyJor ao ieeoiidi <± 3 tones at each test frequency from 600 Hz 

. secoric:la); The &ucllcigram shall be clear))' thrOi.lrh 8000 Hz for each earphone. • . . . 
marked at liach cbangti of. freqliency and . · D~ At each frequellcy the .readout on the 
the act'1al frequeney change of the audloin- s0Urid level meter should cic)?resporici to the . 
eter shall not. de9t&te from. the frequency levels .In Tabie E-i_ or. Table E-~. as aps)ro.. 
bOundarles .. ri'Wked on .• ibe audlornuil . by prlate •. for • the . tjpti of ·.earphone; in the.·· . 

·. more thil.D ± 3 seCOnci&. . . · .. ··••. . .. . · ·•. .·.. . . · column enUtled "sound .level meter read- · . 
. <E> It mwit be possible at e"ach tesi fre- 1nr." · · · · · · · · · · · · 

. quei:u:Y to phice a li0iizOObd lbre liegilient · .· . · · . · · · ·· · . ·.· · 
•p&nuettO the time axis on the audloBram, .· .· .• · .. · .. · <Z> Linearitif aiec1' .•. · ... ··.• .· 
aueh that the audiOmetrlc tracing .c:i'o&aeS. · ... A.. Wit_ h t_he eUi>hone_in place, set the f~~. the lliie aeimeilt ir.t least ab: times at that •. . . . . 
test frequency. At each. test . frequency the . queney. to .1000 Hz and the BTL dial oil the 
threshold liba11 be the avera;e. of the mtd- aui:lt~ml!ter to. 'lo dB. · .·.· · .· ·. . . . ·. . ... ·.· . 

·in.· · ·f th. ._.,...., ---·-• · · · · · ··. B. Measure the sound levels in the coupler 
. po ts 0 e --.......... -ona. · i.t each J.o-cm decrement fiom '70 dB to 10 
APPDDIX r) fu I 1910.9~A11D10~~ Tar .. dB, noting the sound level meter reacunr at .. 

· · ·. Roolu · · · · · each setting. • ...... · .· .. •· ·.:._ . > < 
• • • • • • · ·. · • . · < . · ·.. •· .· · · · · ·. · c; For each 10-dB decrement on the audl- .· 

• Thii ApPendiZ v Jfa~. •·. onieter. the sound level meter. llboU)d . hull-
~ ~ for a~trtc ··~ .mall · cate a cor'reaPoliciµir 10.dB decrease. · ·. 

not have·.~. iloUnd l>reriinini levels . D. Thi.8. measurement maj. be• Di&de elee- .. 
excieedinj .those bi Table [).:,.Lwhen ~eas- ·· .. tr1Clll1)r with a voltmeter. conriected to the 

>Ured l:>Y equipment ~orminr at 1• to · eii.rphoµe terminal& ·. ·. · · · . · · · · 
the T:vPe 2 requtremenu of American N-" · (j) ~nee. · 

.. tton&l s~ ~ri for>SOtiiid.···. · · · 
... I.e~el Metei:ri,S1,~~9U(R19'18>,aiid t.O the····.•. \'lilen·._any ~f uie measu~so~dlevelll ·.• 
<Class U requtrementil of .AaleriC:iLn Natlolial. .devµu.e irom _the levelll. In Table E-1 or 
Standlird Spedflc&&iOn for . Octave; . Half- Table E-2 .by ± 3 dB at an:v teat frequency 
OCta.ve;. it.lid Third-Octave :eaDd Pllter Sets; betWeen 500 and 3000 az; 4 dB at 4000 llz, .• 
~Lll-'-lMl (Rl9'18); > .... · · · · or .5 dB at 6000 llz, an ezhauatlve caUbra~ . 
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tlon Is advilie«L AD exhaus\ive calibi-aUon is . <B> Fmc:ung the age at which uie baaeUne 
l'equired if the . devlaUons are. greater •than .. audlo81'iuil 'was taken and recordlriir the cor· 
15 dB or greater at any ~i frequency. . . reiJ)oridlng Values of age correct.Jona at iooO 

HZ \hrough 8000 Hz. . - . . . . . . 
TABLE E.;.1-:..ftEt:eRENcE THRESHOLD Levei.s · <II) SUbt.raet ihe values fouiid In ;8'ep 

FOR TELEPHONicS--:TDH-39 EA_~PHoNES · · · <O<B> from the value found In 8'ep <IXA>. 
· · (lit> The dlffei-ences caJcUiat.ed bi nep ou 

.· Refw.nc. represented that Portion of the chli.J}'8 bi 
lhr8lhold · . Saund ·. ·hearing. that may be due tO aging. · · ·' . · = .= _ · ExAMnz: Employee _is a 32-:veN"·old m&Je. 
-- . l'NdingclB. .•.· . The audiometric hliltOr:v for his right ear is 

p11anes. shoWn In decibels below. ·. ·· · · · · 

. . . 

Fiaquancy. Hz 

dB. 

500_··-~----· -·-··-·····-~-~--~- . 
1000-.... "'--~-· . -· ~---·-· ·-2000 _____ .- ._. ;.. __ . •;.-•• 
3000_. ____ ._;.. __ .__ -

f1.5 . 11.S · .. ----------------""-------'_... 
1 . . ·n · ·· · · · Auc11Dme1r1c leli lniquenty (Hi) 

1~ : . ' ~. ecie ' 1_000 ' 2oOo ' 3000 4000 . aooi> 
. 4000_,~;_;._ .... ____ . _.;...;. ______ .... _:; 
-looo.....;;...;; __ ;_ ___ .;._ _______ ; ..... __ _ ·e.5. 71.5 .... 

15.5.' '' •.. ' 85.5 '. 29_:: ____ .-_···'"-·;.- 10 5· 5 10 --· 5 •27 _...._ ___ ;__ 0 0 0 5 5 
' . 28. ....... _ _:;__;..:.:..·. 

TABLE E-2..,...FlEFERENCE THRESHOLD lEVas '. 29---~ •. ;.... • .:.. .. 
FOR T_E_LEPwoN_ lc_S.:.... ToH-4 __ 9 EA_RPHoN_ ES_· ·30 ••• ;.---··"'"·..:";···"· ·. 

. 31 ........ ~---~------ . 
' '32.,...~."-~~---···,-' 

A8ter: . = = · .. ' Tlle a~dk>srBm at age 2'l is considered the · ... 
TDH-49 meter . ,• basellile amce< it shows the beat hearing ' 
. ear- ~ig; threSJiold ievels. .AsteriSks have been uRcl 

. phanes. . tO · Identify the baseline and most reeent . 
.--------------dB""""'"'~-- ·._ auciloln'&m: A ttire8hold shift of 20 dB exlat.a ·. 
500_..:..::.::.. .... .:..~.--.;;_;;.;;.~--- 13.5 83.5 ·, ' • ~!': :d ~ween the audloirrams taken at. 
1000~.:;.:; ___________ . ·---· _;.-;; •. ;...~ · 75 • n.5 ·' <T_ he_ ihl-eshol_d shift 18 computed_ by iub- · zooo _ _;__...;..;__;_ _____ .,.;_,. __ ...._ __ ._ · 11 . s1.o . . . . . . . . . 
3000 • ..;. ... - .• ~ .. _.;;,:. _____ ;; ... :.:~ • .:.."·'.:.-. e.5 · 79.5 -·.tracting the .hearing-· threshold at age ·27, 
4000 .... ...;.; •• c ... : ....... : •• ;~ •• - .. ;.~ .... .:. •••• ;. . 10.5 . eo.5 .which was 5; from the bearing Utreshold at · . 
aooo..,. .. ~---·•: ...... ..,...:;;,.. •. ~ .. .:...:.~ • 13.5 · 83.5 · •·.&Se 32, _which Is 25>.·A retest audlo«r&m bu ·· 
----_.;....--"---,.......----'---""'"'" Confirmed this Bhlft. The cont.rlbuUon of · 

0 ·O 0. 10 5· 
.5 0 5 15 s 
0 5 10 ... 20 ·. 10 
5 10 : 

20· 15 .15 
5 10 10 25 20 

Frequ9ncy. HZ .. 

. . ~g to this chanire In hearing may be eaU~ 
~IX p TO I 1910.~5-¢.u.ctiu.no11s Aim •. mated ID.thefolloWlng manner:' ; ·._ ·.· .. _·· ' · .. _· ·. 

Anuc&noli or Au coalm."l'IOlfs TO Au~ . Go to .Table p..:1_ and find _the age correc- · 
· 11· 1...-........ ·-· · · · · · · Uoil valueri <In dB> for 4000 .Hz at age 2'l and ..... ...._ aee· 32.. · · · · · · ·· · ·· 
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· am· hearing . threshold ·at 4000 . Hz <22>. 
Thus . the aae-c:Orreded .. ·threshold ·· shirt 

·would ·be 1'1.dB <aa opPosed to a threshold 
shift of 20 dB without ace correct1on>. · · · 

TABLE F-2-AGE CoARECTION VALUES IN 
. oeciri£Ls FOR FEMALE~nued 

TABLE F-1...::...AGi: CoR~ECnoN VALUES IN 
Years 

·~Teat~(Hz)· 

.. 1000 2000. 3000 4000 iooo 
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ATTACHMENT 8.1.1 
CODE OF FEDERAL REGULATIONS, SUBSECTION 1910.95 
PAGE TWELVE 

029514R1/P 

§ 1910.95 29 CFR .Ch. XVII (7· 1·93 EditkMt) 
. . . . . 

their heart~. or -nolsy oondlUons _which In sltuauolia where personal monltorina Is 
mate noimal conversation difficult. .. The - appropriate, proper -paaltlonlng of · the 
employer should_ also con&lder any lhfoima; inicrophone Is necessary to obtain accurate 

- tion available regarding noise emitted. from measuremerits.Wlth a dosimeter, them~ 
- sJ)ec:Jflc machines. In addition, actual work- phone Is generallyJocated on the shoulder 

p)aee _-_ noise measurements can sugie&t - and rerilains In that position for the enUre 
whether_ or not a monitoring program - workday. With a -~und · 1evel -meter, tbe. 
should be 1Dit1ated. · · - • -_ • · microphone Is stationed riei.r the employee's 

How IS 11010_ r.mAsUiin? ' _ _ head, and the lnsti'unient is usually held by 
Basically, there are two different bl&ttu- - an indlVidual who follows the employee as 

ments to -ine&Sure noise exposures: the - he OJ'_ she moves about. -_-. - _ . -- _ _ -
sound level meter -and ·the- ·dosimeter. A _ Manufacturer's Instructions. contained in 
8ound level meter Is a deViee that measures . -do&meter and sound level meter operating 
the ilitensfty of sound· at a given moment manuals, should be followed for calibration 
Since sound level meters provide a measure · -and -Dialntenance. To _ensure accuraie re­
of sound Intensity at only one p0int ID time, suits. It is coilsidei-ed gi>od professional pl'lll> 
it ls rerier&lly necessary to take a number of - -Uee to calibrate lnstrument.B before and . 

- measurements at different times during the. after eaCh use. - -- - -- -- - -- -- -
day to estimate noise e:XpOS-Uie over a work< - How 0"1:11 IS IT ~y TO MORIToR 
day.IfnollieleveJSfluctuate;theamountoL lloISBLEVa.S? - _ __ -- · - _ - _ · · --- __ ._- _ 
time noise remains at each or the vario'us _ __ The amendment requires that when_ theie 

._measured.levels must be determined. : __ .-- - - - 8re slrolficant changes iii machinery or pre); 
-_ - - To _eatima~ employee noise exl>OSLiJ:es ductlon ptoceue&- that may result iii in· 

with a sound level meter lt _ia also renei'a.UY .- creased noise levels; remonltorlng must be 
neces8ary tO take several nie&aµremeilta ai Conducted to determine whether additional 
different·· 1ocauons Wlthiri the . workplace. _ employees Deed to be Included In the bW. 

- After appioprt&te .'soUlld level meter 1e8d- . · ilig eome"atlon program. Many eompanJea 
irirB. are obtained,; pe(>ple sometimes dri.vi ·- choose to remonltor periodically (once every 

- ··m&P.s'.; of the sound levebi 'Within different - year or two> to ensure that an ex~ em- --
-areas of the- workpl&ce. By Using a<sound J)IOyees are ilicluded iii their hearing conaer-

level "map" and iriformatlon ori f!liiJ)loyee vation prorriams. - -- -_- -- -_ _- -.- : - - -
locations thrOugbout the dli.y~ -estimates Of . • WIDu cAR BQ11IPJURT ARD 'J'BICHRICAL 

.- iridlvldual expc)sure leveJS can be-developed. ADVICE U OBTAIRZD? - - - -- - -- -_-_- _ 
This measurement method Js reneral17 re: Noise morutoriiii equt~ent 111ay - be 
ferred to as 117ft noise momtonng: ·- - -_- either pun:hased or rented. Sound level -

A doslineter' Is lllr.e a iound level meter meters cost about $500 to $1,000, while doel· 
exeepi th&t It stores iound level measure- -- meters range In price from about $750 to 
mmts _-and _ ilite8J'ates these _ measuremeJitS _ $1;500. -Bmaller conipanleli may filid It more -­
aver_ time, pnmdiJiS an average noise! ex~ eeonomlcal to rent equipment rather th&n 
sure ieadlng for a Riven peJiod of ttm,e; such to purchase It. Names of equipment nppll. -. 
-as an 8-hour workday~ With a_dosllileter~ a era ln&y be found iii the telej)holie boOk 

_ mlerophone Is attached .to the employee's <Yellow_ Paires> _under -headirigs- such U: -­
clothirig and -the exi>OStire -measurement IS "Safety Equipment~" ·~Jrid'1strial -Hyrfetie.'' 
simply. read at the erid of the demred tJine - _ or "~ee ... AeoustlcaJ:• -In _addition . to 

- Peri~ A J't!ad"1: may be used _to read-out <providing iriforlJlation on .obtafritng noise 
-the dosimeter's measurement&. Since the d~-· - monitoring eciuli>nlent. many comJ)anlea and 
slmeter Is worn by the. employee, It me&&, . indlvldualli fucl_uded under such llBtln~ can -
urea noise levels Iii those Jocatlonii In which J)~vlde l>rofeaslonal advice on how to con. 

- the employee travel& A iOund level meter duct a v&lld .noise monltorliii proriani. -
can .aliio be PoSittcmed wtthlri the unmcidiaie Some audlologlcal -teiitlng fJrma arid lndua-

- vicinity of the expORct woi'lter to obtalri an --trial bjgiene firms al8o provide noise IDonl­
ilidlVldU&i ei:pc)aure ~te> Such Proce~ ·_ · torlng serVicea. Universities vilth audlolou. --

_ dui-ei are gerieranY -referred io as .Per1on4l > lDdustrial hygiene; or acoustical enririemnl -

-.no.!:!'1:1~ can be- usect _to ~te .• ~;~:.tt,1:1: ha;: e:i~!:rs~~r:=: -• -
noise exp0sure when the Jiol8elevels are rek obllgatloiui Under this amencbiient. . ·- - • -
atlVelY COnBtant .!Qid BnplOJeeS are .Dot - •Pree; o&slte &sslst.8.nce· may be Obtained 

-mobile; In workPiace8 where employees frolD 'OSlL\-supported state ii.rid private 
move abOut In different- Ueas or where Uie CODsQitatlcm -- orpnlzatlo~ niese AfeV -
nOise lritenillty tendli to nuctu&te over ume; •. and health consiJltatlve entitles gc!nerall7 Dollie •TTWWri~w. 1s ...... erau .. more IUiCUrate1Y .... .._,;...r1t - eed8 - bwdn -
e&Um&~1~the"'~ monitc>rini _ap. ~~~they&~~~~;';;!~ a~ 
proach. · - · · · · · · -- -- - of °'8al!lzatlons to contact for aid. · ·- - -

.• ·.:·:· 
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ATTACHMENT 8.1.1 
CODE OF FEDERAL REGULATIONS, SUBSECTION 1910.95 
PAGE FIFTEEN 

029514R1/P 

. Ouupatlonal sCllfly and Health Admin.; labOr § 1910.95 
. . . . . . .. . . 

.OsHA 0NsiTE coNSULTATlON PROJECT OIAECrMv...:...COntinued 

·· APPmm~ ~ %0 I 19~0.95-Av~ OF ltahould bl! llOtecl that OSHA does not re-
. • Rznaarcu DocmlzllTs . . cililre that employers PUrchBSe a copy of the 

.···l9=-~)~~!p~~J! .··.·=~r.ea:b!,~~=:::~:':h:::. 
. !XIDtaln provialOJ18 wb1Cb inCorporate publl~ .·. meed pubilcatlom for their . own. Inform.: 

c:at1ona bY reference; aeneran:v. the pubHea, tlon. .. · · .. ·.· .. ·.· .. · · ·. · · · ·. . ·.· . . . .. 
· 1.ioJia provide cirtteria for lrisb'Wnents to be .The cleatgnation of the paragraph. of the 

Uaed In momtortng and aucUoiDetnc teatlnl~ starid&rd bi which the referenced piiblica­These. crtterfa are.lntended~be ~ry tlons appe&r; the titles of the publicatlOm, . 
when 119, lndlc&ted In the appllcable para· · and the ava1JabWty ()f the publicati0ns are 
IJ'Bpm of 11910.95 and appendices. · a8 follcnn; · 

...... Panqjrlipti.~····· 

21'1 

19 Hearing Conservation 



ATTACHMENT VI 

. ·SAFE WORK PERMITS 
. ~ . 

r 

·-' 



SAFE WORK PERMIT 
DECONTAMINATION ACTIVITIES 

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. Work limited to the following (description, area, equipment used): Decontamination of heaw equipment and 

machinery (i.e .. Drill and DPT rigs and accessories)· will occur using pressure washers and/or steam cleaning 
units. Sampling equipment will be decontaminated using buckets. brushes and spray bottles at the work site or 

· designated location. 
II. Primary Hazards: Potential hazards associated with this task include lifting {strain/muscle pulls lifting heaw 

drilling equipment>: Flying projectiles propelled by the force of the pressure washer/stream cleaner: noise:: 
Burns/water lacerations: Stacked equipment • falling hazards: slips. trios. and falls - slippery surfaces. · 

Ill. Field Crew: --------.=----.=-----------------------· 
IV. On-site Inspection conducted 0 Yes 0 No Initials of lnspector _____ TtNUS 

Equipment Inspection required 181 Yes 0 No Initials of Inspector TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D 181 Level B 0 · Yes 0 Specify on ttie reverse 
Level C 0 Level A 0 No 181 

Modifications/Exceptions: .... N...,o=n=e'-'a=n=ti=c,..ip=a=te...,d,__ _____________________ _ 

VI. Chemicals of Concern 
Liquinox ·(soap) · 

Hazard Monitoring 
None Required 

Action Level(s) 
None 

Response Measures . 
Eye irritant/flush with clean water 

Primary Route of Exposure/Hazard: Soap - Contact - Eye irritant: ingestion - nausea possible vomiting. 
diarrhea: Exposure to residual site contaminants during this activity is considered nealigible. 

(Note to .FOL and/or SHSO: Each item in Sections VH, VIII, .and IX must be checked Yes or No) 

VII. Additional Safety Equipment/Procedures 

VIII. 

Hard-hat ..................................... 181 Yes 0 No 
Safety Glasses .......................... 181 Yes 0 No 
ChemicaVsplash goggles ............ O Yes · 181 No 
Splash Shield ............................. 181 Yes 0 No 

. Splash suits/coveralls ................. O Yes 0 No 
Impermeable apron .................... 0 Yes 0 No 
Steel toe Work shoes or boots ... 181Yes 0 No 

Hearing Protection (Plugs/Muffs) ....... 181 Yes 0 No 
Safety belt/hamess ............................ D Yes 181 No 
Radio/Cellular Phone ........................ 0 Yes 181 No 
Barricades ......................................... 181 Yes 0 No 
Gloves (Type - Nitrile) ....................... ~ Yes 0 No 
Work/rest regimen ............................. 0 Yes 181 No 
Chemical Resistant Boot Covers ...... 181 Yes 0 No 

HighVisibility vest... .................... OYes 181 No 
First Aid Kit ............................. ~ ... 181Yes D No 
Safety Shower/Eyewash ............. OYes 0 No 

Tape up/use insect repellent ............ 0 Yes 181 No 
Fire Extinguisher ............................... 181 Yes 0 No 
Other ................................................. 0 Yes 0 No 

Modifications/Exceptions: If contact with · overspray is likely. Impermeable aprons may be used at SSO's 
discretion. Another option is to use rainsuit or PE coated Twek. Hard hat. splash shield. hearing protection will be 
worn for pressure washer/steam cleaner operation. Gloves - Nitrile Csuraeons sMel or outer for cleaning hand 
tools. nitrile supported for steam cleaner/pressure washer operation. · 
Site Preparation ' Yes No 
Utility Locating and Excavation Clearance completed .... ; ............................................ ; ....... D D 
Vehi_cle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ...... D D 
Physical Hazards Identified and Isolated (Splash and containment barriers) ...................... 0 D 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) .............. 0 D 

NA 
181 
D 
D 
D 

IX. Additional Permits required (Hot work, confined.space entry, excavation etc.) .................. D Yes 18J· No 
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090 

X. Special. instructions, preeautions: Suspend site activities in the event of inclement weather. Employ proper 
lifting techniques as described on Table 5-1 for this task. Use drying racks to secure heaw equipment to prevent 
items from falling during washing and drying.· In addition. avoid pointing the wand at other oeople or place it 
against any part of your body.· Accidental compression of the trigger can cause water lacerations or bums. All 
hoses and fittings will. be inspected to insure structural integrity prior to use. For pressure washers or steam · 
cleaners in excess of 3.000 psi. a fan tip of 25° or greater will be used to control potentiaJ for water cuts or 
lacerations. A light coating of sand should be applied to the plastic liner should the surface becomes to slippery to 
prevent slios. Keep hoses gathered to prevent trios and falls. A site control boundary for this activity is 35-feet 
surrounding the ooint of operation. Follow MSDS for any decontamination solutions/solvents used. 

Permit Issued by:. _______________ _ Permit Accepted by: __________ _ 

NTC Great Lakes CT00009 



SAFE WORK PERMIT 
MOBILIZATION/DEMOBILIZATION ACTIVITIES 

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS. 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. 

II. 

Work liinited to the following (description, area, equipment used}: Mobilization and demobilization activities. 
These activities include site reconnaissance/site characterization. site preparation including the layout of sampling 
locations. securing the necessary utility clearances. and identifying/isolating physical hazards: Secure. construct. or 
equip decontamination and IDW storage facilities. 
Primary t:tazards: Potential hazards associated with this task are primarily physical in nature including lifting. cuts 
and lacerations. pinches and compressions: flying projectiles: slips. trios. and falls: insect and animal bites. 

Ill. Field Crew: --------==,----==,....,...-------.....,---------~~~----
IV. On-site Inspection conducted 0 Yes 0 No Initials of lnspector ______ TtNUS 

Equipment Inspection required 0 Yes 0 No Initials of Inspector TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D 181 Level B 0 Yes 0 See Reverse 
Level C 0 Level A 0 No 181 

Modifications/Exceptions: None anticipated 

VI. Chemicals of Concern 
None anticipated . 

Hazard Monitoring 
NA 

Action Level(s} 
NA 

Response Measures 
NA 

Primary Route of Exposure/Hazard: ~N ... o~n ... e..__ ____________________ _ 

(Note to FOL and/or SHSO: Each item in Sections VII, VIII, and IX must be checked Yes or No) 

VII. Additional Safety Equipment/Procedures 
Hard-hat ......................... : ........... 0 Yes D No 
Safety Glasses .......................... 0 Yes 0 No 
ChemicaVsplash goggles ............ O Yes 181 No 
Splash Shield ............................. 0 Yes 181 No 
Splash suits/coveralls ................. O Yes 181 No 
Impermeable apron .................... 0 Yes ·181 No 
Steel toe Work shoes or boots ... 181Yes 0 No 

Hearing Protection (Plugs/Muffs) ....... O Yes 0 No 
Safety belt/hamess ........... , ................ O Yes [8J No 
Radio/Cellular Phone ........................ 0 Yes 0 No 
Barricades .......................................... O Yes 0 No 
Gloves (Type - Leather/Cotton) ........ 0 Yes 0 No 
Work/rest regimen ............................. 0 Yes E8l No 
Chemical Resistant Boot Covers ...... 0 Yes E8l No 

High Visibility vest. ...................... OYes 0 No 
First Aid Kit .......................... ~ ...... 181Yes 0 No 
Safety Shower/Eyewash ............. OYes 0 No 

Tape up/use insect repellent ............ 0 Yes 0 No 
Fire Extinguisher ............................... 0 Yes 0 No 
Other ................................................. 0 Yes 0 No 

Modifications/Exceptions: If there are Flying projectiles- ~fety glasses and/or splash shield (i.e.. hammering. 
power tool ooeration): If you have to raise your voice to be heard by someone within 2-feet of you hearing protection 
is required (i.e .. equipment/power tool operation); If overhead hazards or bump hazards or you are working near 
oOOrating equipment hard hats will be employed. If you are working in or near traffic patterns then wear· High 
Visibilitv Vests. Use insect repellant and tape up to protect against insects and insect bites. Wear snake chaos in 
high brush areas. · 

VIII. Site Preparation· Yes No NA 
Utility Locating and Excavation Clearance completed ......................................................... o 0 0 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ...... O 0 0 
Physical Hazards Identified and lsolated ..................................................... ; ....................... O 0 0 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) .............. 0 0 0 

IX.. Additional Permits required (Hot work, confined space entry, excavation etc.) . ............. : .... 0 Yes E8l No 
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090 

X. Special instructions, precautions: Suspend site activities in the event of inclement weather. Emolov orooer lifting 
techniques as described on Table 5-1 for this task. Caution should be exercised if working along the water. The 
potential for natural hazards including snakes. alligators may exist given the region. 

Permit Issued by: _______________ _ Permit Accepted by:. __________ _ 
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SAFE WORK PERMIT 
MULTI-MEDIA SAMPLING ACTIVITIES· 

NAVAL STATION.GREAT LAKES, GREAT LAKES, ILLINOIS 

Permit No. Date: Time: From to 
SECTION I: General Job Scope 
I. Work limited to the following {description, area, equipment used): ""M"'u""lt"""i-m:.:.=e=d=ia._.s.,.a=m_..p=li..,.ng.,._ _________ _ 
II. Primary Hazards: Potential hazards associated with this task include lifting. pinches and compressions opening MacroCore 

Samplers (Split spoons. stainless steel or brass) and handling containers: contact with contaminated media: bums from hot · 
sampler and soil during and after treatabilitv study. 

Ill. Field Crew: ----------=---=.---------------------------
IV. On-sitelnspection conducted 0 Yes 0 No Inspector Initials ______ TtNUS 

Equipment Inspection required 0 Yes 0 No Inspector Initials TtNUS 
SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D 181 Level B 0 Yes 0 See Reverse 

VI. 

Level C 0 Level A 0 No 181 
Modifications/Exceptions: 

Chemicals of Concern 
1. 1 Dichloroethane.1.2 
Dichloroethene. 
Tetrachloroethylene. and 
Trichloroethane 

Hazard Monitoring 
PIO w/ 11.7 or FID 

Action Level(s) 
>10 PPM in BZ 

Response Measures 
Retreat upwind until levels 
return to background 

Primary Route of Exposure/Hazard: Inhalation. ingestion. skin and eye contact. Inhalation exposure concerns are not likely 
to be encountered. Wear PPE. follow good personal hygiene and decontamination practices. and good site work practices 
(e.g .. no hand-to-mouth actions on site. etc.) to control ingestion and skin and eye contact routes of entrv. 

VII. 

VIII. 

IX. 

(Note to FOL and/or SHSO: .Each item in Sections VII, VIII, and IX must be checked Yes or No) 

Additional Safety Equipment/Procedures 
Hard-hat ..................................... 0 Yes 0 No · Hearing Proteetion (Plugs/Muffs) .......... 0 Yes 0 No 
Safety Glasses .... :.~ ................. ,.181 Yes 0 No Safety belt/harness ............................... 0 '(es 181 No 
ChemicaVsplash goggles ........... 0 Yes 181 No Radio/Cellular Phone ........... ; ..... : ......... 0 Yes 0 No 
Splash Shield ............................. 0 Yes 0 No Barricades ............................................ 0 Yes D No 
Splash suits/coveralls ................. O Yes 0 No Gloves (Type - heavy duty cotton,) ...... 181 Yes 0 No 
Impermeable apron ....... , ..... ~ ...... O Yes 0 No Work/rest regimen ................................ 0 Yes 0 No 
Steel toe Work shoes or boots ... 181Yes 0 No Chemical Resistant Boot Covers ........ 0 Yes 0 No 
High Visibility vest ...................... OYes 0 No Tape up/use insect repellent ............... 0 Yes D No 
First Aid Kit ................................. 181Yes 0 No Fire Extinguisher .................................. D Yes D No 
Safety Shower/Eyewash ............ OYes 0 No Other .................................................... 0 Yes D No 

Modifications/Exceptions: Hard hat. hearing protection. and safety glasses for sampling at the DPT/air ·rotar{ rig: High 
Visibility Vests for high traffic areas: Tape up and use insect repellent: Spiders and bees prefer well protective casings as 
nesting areas: Open wells and allow to vent/off gas 3-5 minutes while preparing your equipment from an upwind position. 
Wear snake chaps in high brush areas. Tweks and boot covers at SSO's discretion. 

Site Preparation · Yes No 
Utility Locating and Excavation Clearance completed ......................................................... O • 0 
Vehicle and Foot Traffic Routes Cleared and Established .................................................. 0 0 
Physical Hazards Barricaded and lsolated ............................................. ~ ............................ O D 
Emergency Equipment Staged ............................................................................................ 0 D 
Additional Permits required (Hot work, confined space entry, excavation etc.) ................... 0 Yes 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

NA 
D 
D 
D 
D 

0 No 

· X. Special instructions; precautions: Personal sampling at remote locations will bag contaminated PPE and reusable 
sampling tools. Use hygienic wipes for hands and face until persons can reach the structured decontamination unit. 
Minimize contact with potentially contaminated media. Suspend site activities in the event of inclement weather. Employ 
proper lifting techniques as described on Table 5-1 for mobilization/demobilization. For remote locations pack glass ware in 
hard sided containers to prevent falls breakage of glassware and possible lacerations. Provisions for protection against the 
sun should be provided to site personnel including shade providing devices requirements for hats. sun block. wrap around 
sun glasses .. 

Permit Issued by:_.--------------- Permit Accepted by:. ___________ _ 

NTC Great Lakes CT00009 



SAFE WORK PERMIT 
MONITORING WELL INSTALLATION/SOIL BORING 

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS 

Permit No. · Date: Time: From to 
SECTION I: General Job Scope 
I. Work limited to the following (description, area, equipment used): Soil boring will be accomplished using hollow 

stem auaer methods or direct push technoloav DPT. · 
II. Primary Hazards: Potential hazards associated with this task include injury due to improper lifting and carrying. cuts and 

',_ lacerations (cutting bags. well riser. etc.). cuts. pinches and compressions: bums handling split spoons: entanglement in 
· rotating equipment: exposure to high pressure hydraulic and air lines: and contact with contaminated media. · 

Ill. Field Crew: ---------~--~-------------------
IV. On-site Inspection conducted 0 Yes 0 No Inspector Initials · TtNUS 

· Equipment lnsj>ection required 181 Yes 0 No Inspector Initials TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D 181 Level B 0 Yes 0 See Reverse 
Level C 0 Level A 0 ·No 181 

Modifications/Exceptions: 

VI. Chemicals of Concern 
1. 1 Dichloroethane. 1.2 

· Hazard Monitoring 
PID w/ 11.7 or FID 

Action Level(s) 
>10 PPM in BZ 

Response Measures 
Retreat upwind until levels 
return to background 

VII. 

VIII. 

Dichloroethene,, __ _ 
Tetrachloroethylene. arid 
Trichloroethane _ 
Primary Route of Exposure/Hazard: Inhalation. ingestion. skin contact. Wear PPE. follow good personal hvaiene 
and decontamination practices. and good site work practices (e.g .. no hand-to-mouth actions on site. etc.) to control 
ingestion and skin contact routes .of entry. To control dust emissions during operations insure the rig is equipped 
with a hood and swab and extension hose to remove dust emissions from the work area. 
(Note to FOL and/or SSO: Each item in Sections v11; VIII, and IX must be checked Yes or No) · 
Additional Safety Equipment/Procedures · 
Hard-hat ..................................... 181 Yes 0 No Hearing Protection (Plugs/Muffs) ....... 181 Yes 0 No 
Safety Glasses .......................... 181 Yes 0 No Safety belt/hamess ............................ O Yes 181 No 
ChemicaVsplash goggles ............ O Yes 181 No Radio/Cellular Phone ........................ 0 Yes D No 
Splash Shield ............................. 0 Yes 181 No Barricades ......................................... 181 Yes 0 No 
Splash suits/coveralls ................. O Yes 0 No Gloves (Type-heavy duty cotton) .... 181 Yes 0 No 
Impermeable apron ; ................... O Yes 0 No Work/rest regimen ............................. 0 Yes 181 No 
Steel toe Work shoes or boots ... 181Yes 0 No Chemical Resistant Boot Covers ..... 0 Yes 0 No 
High Visibility vest ....................... OYes .0 No Tape up/use insect repellent .... : ....... 181 Yes 0 No 
First Aid Kit ................................. 181Yes 0 No · Fire Extinguisher ............................... 181 Yes 0 No 
Safety Shower/Eyewash ............. 181Yes 0 No Other ................................................. 0 Yes 0 No 
Modifications/Exceptions: High Visibility Vests for high traffic areas: Tape up and use insect repellent to combat 
insect bites in forested or. areas of heavv veaetation: Fire extinguisher for all vehicles in excess of · 1-ton: Heat 
-resistant cotton gloves for handling auger flights due to heat from ERH Treatment. 
Site Preparation Yes 
Utility Locating and Excavation Clearance completed ......................................................... 0 
Vehicle and Foot Traffic Routes Cleared and Established .................................................. 0 
Physical Hazards Barricaded and Isolated ........................................................................ ,.0 
Erner enc E ui ment Sta ed .......................................................................................... .. 

No 
0 
0 
0 

NA 
0 
0 
0 

IX. Addjtional Permits required (Utility Locating and Excavation Clearance -Attachment V) .. 181 Yes 
If yes, SSO complete permit or contact Health Sciences, Pittsburgh Office (412) 921-7090 

X. ·Special instructions, precautions: Follow the safe work practices for drilling specified in Section 5.2 of this HASP. 
Use proper lifting techniques defined in Table 5-1. Test all emeraency stop devices initially then periodically to 
ensure operational status. Identify a person on the field crew as the Emergency Stop Operator. Visually insure all 
persons .are removed from rotating apparatus. Verbally alert all persons as to the activation of the drill rig. Remove 
jewelry. loose clothing and other entanglement· hazards. Personnel decontamination will consist of disposing of 
single use PPE and washing hands and face prior to breaks or meals. The potential for exposure can occur only 
through mechanical disoersion (inhalation) or hand to mouth contact (ingestion) through poor work hvaiene 
practices. Utility clearance will proceed all subsurface installation. Locking clips or cable retention links will be useci 
at all airline input connections. · 

~ermit Issued by: _______________ _ Permit Accepted by: __________ _ 
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SAFE WORK PERMIT 
TOPOGRAPHIC SURVEYING 

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. Work limited to -the following (description, area, equipment used): Topographic surveying· and associated 

activities such as site reconnaissance and site preparation including the layout of control station and shooting vertical 
and horizontal control lines and fixed features such as intersections 

II. Primary Hazards: Potential hazards associated with this task are primarily physical in nature including lifting. cuts and 
lacerations. pinches and compressions; flying projectiles: slios. trips. and falls; insect and animal bites 

IV. Field Crew: --------=---=-.,..,.-----,.....,...,....,...-~---------=~~---
IV. On-site Inspection conducted 0 Yes 0 No Initials of lnspector ______ TtNUS 

Equipment Inspection required 0 Yes 181 No Initials of Inspector TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required 

Level D 181 Level B 0 Yes 0 See Reverse . 
Level C 0 Level A 0 No 181 

Modifications/Exceptions: None anticipated 

VI. Chemicals of Concern 
None anticipated 

Hazard Monitoring 
NA 

Primary Route of Exposure/Hazard: None 

Action Level(s) 
NA 

Response Measures 
NA 

(Note to FOL and/or SHSO: Each item in Sections VII, VIII, and IX must be checked Yes or No) 
VII. Additional Safety Equipment/Procedures 

Hard-hat ..................................... 0 Yes 0 No 
Safety Glasses .......................... 181 Yes 0 No 
Chemical/splash goggles ........•.. 0 Yes 181 No 
Splash Shield .................... : ....... ;0 Yes 181 No 

· Splash suits/coveralls, ................ O Yes 181 No 
Impermeable apron .................... 0 Yes 181 No 
Steel toe Work shoes or boots ... 181Yes 0 No 

Hearing Protection (Plugs/Muffs) .......... 0 Yes 181 No 
Safety belt/harness ........................ : ...... 0 Yes 181 No 
Radio/Cellular Phone ........................... 0 Yes 0 No 
Barricades ............................................ 0 Yes 181 No 
.Gloves (Type - Leather/Cotton) ........... 0 Yes 0 No 
Work/rest regimen ................................ 0 Yes 181 No . 
Chemical Resistant Boot Covers ......... 0 Yes 0 No 

High Visibility vest ..................... ,OYes 0 No 
First Aid Kit ................................. 181Yes 0 No 
Safety Shower/Eyewash ............ OYes 181 No· 

Tape up/use insect repellent ............... 181 Yes 0 No 
Fire Extinguisher .................................. 0 Yes 0 No 
Other .................................................... 0 Yes 0 No 

Modifications/Exceptions: Pant legs are to be taped to work boots to prevent entrv under the clothing by ticks and other 
insects when working in heavv brush and wooded areas. Use insect repellants according to manufacturers 
recommendations. Tvvek coveralls may be used in heaw brush to protect against natural hazards (e.g .. ticks) and also 
to make identification easier. If working in areas where snakes may be a threat. wear snake chaps. Surveyors working 
along highways and traffic pathways shall wear high visibility vests to increase visual recognition. Safety glasses and 
Hard Hats should be worn when cutting sight lines: leather or cotton work gloves when cutting brush. 

VIII. Site Preparation Yes No NA 
Utility Locating and Excavation Clearance completed ......................................................... 0 0 0 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ...... O 0 D 
Physical Hazards Identified and lsolated ............................................................................. O 0 0 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) .............. 0 0 D 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ................... 0 Yes 181 No 
If yes, SHSO to complete or contact Health Sciences, Pittsbuigh Office (412)921-7090 

X. Special instructions, precautions: Suspend site activities in the event of inclement weather. Employ proper lifting 
techniques as described on Table 5-1 for this task. Employ sham tools for cutting brush. when notin use keep the 
sheath on the blade. · 

Permit Issued by:. _______________ _ Permit Accepted by: _________ _ 
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SAFE WORK PERMIT 
IDW MANAGEMENT ACTIVITIES 

NAVAL STATION GREAT LAKES, GREAT LAKES, ILLINOIS 

Permit No. Date: Time: From to 

SECTION I: General Job Scope 
I. Work limited to the following (description, area, equipment used): IDW management activities includes 

containerization: staging. monitoring for leaks of IDW accumulated wastes. Wastes tvoes include soil cutting. purge 
and decontamination wash waters. 

. II. Primary Hazards: Potential hazards associated with this task are primarily physical in nature including lifting. pinches 
and compressions: flying projectiles: slips. trips. and falls. · · 

v. Field Crew: · • 

IV. On-site Inspection conducted 0 Yes 0 No 
. Equipment Inspection required 0 Yes 18:1 No 

Initials of Inspector ______ TtNUS 
Initials of Inspector TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
V. Protective equipment required Respiratory equipment required · 

Level D 18] Level B 0 Yes 0 See Reverse 
Level C 0 Level A 0 No 18:1 

Modifications/Exceptions: None anticipated 

VI. Chemicals of Concern 
None anticipated 

Hazard Monitoring 
NA 

Primary Route of Exposure/Hazard: None 

Action Level(s) 
NA 

Response Measures 
NA 

(Note to FOL and/oi' SHSO: Each item in Sections VII, VIII, and IX must be checked Yes or No) 
VII. Additional Safety Equipment/Procedures 

Hard-hat ..................................... 0 Yes 0 No Hearing Protection (Plugs/MIJffs) ... 0 Yes 18:1 No 
Safety Glasses .......................... 0 Yes 0 No Safety belt/harness ........................ 0 Yes 181 No 
ChemicaVsplash goggles ........... 0 Yes 0 No Radio/Cellular Phone .................... D Yes D No 
Splash Shield ............................. 0 Yes 18:1 No Barricades ..... , ............................... D Yes 0 No 
Splash suits/coveralls ................. O Yes 18:1 No Gloves (Type - Leather/Cotton) .... 18] Yes 0 No 
Impermeable apron .............. , ..... 0 Yes 18:1 No Work/rest regimen ......................... 0 Yes 18:1 No 
Steel toe Work shoes or boots ... 181Yes 0 No Chemical Resistant Boot Covers ... 0 Yes 18:1 No 
High Visibility vest ...................... OYes 18:1. No Tape up/use insect repellent ........ 0 Yes 0 No 
First Aid Kit ................................. 18]Yes 0 No Fire Extinguisher ...................... , .... 0 Yes 0 No 
Safety Shower/Eyewash ............ OYes 18:1 No Other ............................................. 0 Yes 0 No 

Modifications/Exceptions: If you are using pneumatic/electric power to open drums - Safety glasses are required: If 
. power equipment is employed to move drums or you are working near operating equipment hard hats will be employed. 

VIII. Site Preparation . Yes No NA 
Utility Locating and Excavation Clearance completed ......................................................... 0 0 18:1 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ...... 0 D 0 
Physical Hazards Identified and lsolated .............. : .............................................................. O . 0 0 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) .............. 0 · D 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ................... 0 Yes· 18] No. 
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090 · 

· X. Special instructions, precautions: Suspend site activities in the event of inclement weather. Emolov orooer lifting 
techniques as described on Table 5-1. When/where possible use heaw equipment to move and place containers. 
When placing drums '"" Place the label and retention ring nuton the outside where it is readily visible. Place 4-drums to 
a pallet. Maintain a minimum distance of 4-feet between pallet rows. An IDW inventory shall be generated to provide 
the number of drums. contents. and volumes. This inventory should be provided to the facilitv contact 

Permit Issued by:. __________ __, ____ _ Permit Accepted by:_·----------

NTC Great Lakes CT00009 
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· Health and Safety Plan Addendum 
Site 22. Naval Station Great Lakes, IL 

1.0 Introduction 

... :.· .. : ... .:... . ... 

April 7, 2006 

This Site Health and Safety Plan (HASP) has been developed specifically · for the 
Electrical Resistance heating (ERH) field activities at Site 22 (Former Dry Cleaning 
facility) located at Former Building 105, Naval Station Great Lakes Illinois. The focus of . 
this project is to primarily remediate tetrachloroethene (PCE), tricWoroethene (TCE), and 
1,2-dichloroethene (DCE) in soil using ERH. Concentrations of vinyl chloride (VC) may 
be present and will also be remediated during the ERH process. 

This HASP is considered a viable document that can be reevaluated in light of actual 
work progression and will be updated as needed.· A copy of the HASP will be made 
avaUable to all personnel involved with site activities for this project. It is the 
responsibiHty of ·the Site .Safety and Health Officer (SSHO) to assure compliance with 
this HAS:p. . 

Thermal Remediation Services (TRS) and its subcontractors place a premium on safety 
and acknowledge that a safe and healthy workplace is the responsibility of each person 
involved with the project. 1RS, to date, has had no accidents causing personal injury or 
loss of work. Activities· associated with this project involve the installation of an 
electrode array and vapor extraction system; the installation of a Power Control Unit 
(PCU) and ERH process/treatment system which includes conveyance piping, a 
condenser, granular activated carbon (GAC) and a vapor recovery blower . 

. This HASP Addendum was prepared by 1RS to incorporate the specific hazards of the 
ERH technology application into the· Site. HASP. provided by Tetra Tech NUS, Inc. 
(TtNUS). Applicable health and safety concerns not addressed in this Health and Safety 
Plan Addendum will fall under the TtNUS Site Health and Safety Plan. 

2.0 Site Personnel 
· The list below details the onsite personnel for 1RS: 

(817) 
erations SU rvision 379-0536 

. Chris Blundy Project Project (843) cblundy@thermalrs.com 
Mana er su ervision .225-6018 

Chad Design· System design (206) · ccrownover@thermalrs.com 
Crownover Engineer· and as-built 934-1661 

com letion 
Miles Construction Construction (828) mstumbaugh@thermalrs.com 
Stumbau 994-0035 
Brad Pierce (480) hRierce@thermalrs.com 

Officer ·construction, 097.,5427 
ando ration 

Paul Lansing Assistant Construction (314) . planslng@thermalrs.com 
PM and ration 776-2832 

Revised Draft HASP Addendum 040606.doc 1 

·-·!. 



. -· ·-·:·_:.:, - . - .. - -~-. .. --.: . 
. : -- -- -:-·.;.:·.::_ . ...:·: ~:-::..::.· .• .:-:::::~ ··-·:·.:;·::~ .... -- :._:_·.;.· .. -: ... :: : ... 

Health and Safety Plan Addendum 
Site 22. Naval Station Great Lakes. IL 

April 7, 2006 

3~0 II87.ard Analysis 

The following is a list of generic tasks requi_red for the construction and operation of an 
. ERH system as well as the potential hazards associated with such tasks. · 

3.1 Site Tasks and Operations 

. The following is a list of anticipated major site tasks and operations to be performed: 

• Mobilize and demobilize equipment and temporary structures, 
• Install electrodes/vapor recovery wells,. 
• Construct a vapor conveyance piping system 
• Operate, monitor, and sample the ERH systems, 
• Treat steam, soil vapors and extracted liquids 
• Treat or dispose of colleeted contaminant streams. 

3.1.1 · Personal Protective Equipment 

In order to provide adequate protection during ERH activities, personnel will wear Level 
D Personal Protective Equipment (PPE) when on site. Though not anticipated, in cases 
of contact with unknown chemical exposure scenarios, the level of PPE may be increased 
to level C or B based on chemical type and/or concentrations. Each level of PPE 

. provides an additional· level of protection from cheinicals that may be encountered during 
the field work. 

Level D·PPE (anticipated for field operations) will include the following: 
• Steel-toed work boots or safety boots/shoes with chemical resistant soles. 

Disposable boot covers are optional. · · 
• Safety glasses or goggles (when required or appropriate). 
• Hard hat (when required or appropriate). · 
• Work gloves (as needed). 
• Hearing protection (ear plugs,or ear muffs) when noise conditions are above 85 

decibels (d.BA) or as needed. 

3.1.2 Mobilization and Demobilization of Equipment 

The ERH system utilizes several pieces of equipment that require a forklift or crane to be 
· unloaded from their delivery trailer. A list of the major items with its approximate 
weight is provided below: · 

• Power Control Unit (16,000 lbs) 
• Condenser Unit (10,000 lbs) 
• Cooling Tower (5,000 lbs) 
• VR Blower (4,000 lhs) 
• Eleetrode casings (2,000 lbs) 
• Elecqode backfill (2,500 lbs· pallets) 

Revised Draft HASP Addendum 040606.doc 2 
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· Health and Safety Plan Addendum 
Site 22. Naval Station Great Lakes, ~ 

: _____ ·_ ... _·:·::·:.- .. - · .. ·· 

April 7, 2006 

These items will be mobilized with appropriately sized lifting mechanisms such as a 
forklift or crane; Before any lifting is performed a safety meeting will be conducted with 
all onsite personnel to establish a tailgate lift plan so that suspended items are picked and 
placed in safe short. time frame. The lift plan will establish what item is· being lifted, 
where it will be placed, who will lift the item and. who will spot for the placement of the 
item. The tailgate lift plan will also review standard lifting hazards to reinforce common 
sense decisions by personnel that reduce slips, trips and falls; and pinch points; and 
establish communication between personnel. 

3.1.3 Installation of Electrodes and Temperature Monitoring Points 
The hazards associated with the installation of electrodes and temperature monitoring 
points (TMPs) are the same as groundwater monitoring well installation or soil sampling. 
The electrodes are constructed of steel pipe and should only be moved by a forklift ·or 

·multiple personnel as the casings may weight as much as 150 lbs. Tue.conductive 
backfill used to surround the electrode casingsis very similar to the filter pack used in 
groundwater monitoring wells. The backfill is supplied in 50 lbs bags for easy 
application and has no dust related health issues .. The TMP casings are constructed of 
CPVC pipe and are very light weight compared to the electrode casings. The TMP 
casings can be as long as 28-feet and care should always be taken to ensure personnel 
will not be struck by the end of a pipe during staging and/or installation. 

3.1.4 Vapor Recovery Piping Construction 
The primary hazards associated with the construction of the vapor recovery piping system 
are medium weight lifting, cutting, and moving pipe. Small diameter pipe sections are 
light weight and can be moved by one person however care should always be taken to 
communicate with other workers so that the pipe does not physiCally impact others. 
Small diameter pipe (1-2-inch) will be cut be a pipe cutter to reduce the use of a 
reciprocating saw which will be used to cut larger pipe (2-4-inch). Gloves will be used 
during both forms of cutting and extra personnel will be used to secure larger pieces so 
they do not shift ·during cutting. 

3.1.5 Primary Electrical Service Installation 
The ERH system's primary electrical service will be brought to the area by a licensed 
electrical contractor via below grade conduit from an electrical switch located. 
approximately 200 feet to the south of the equipment compound. The path of the 
directionally bored conduit will be cleared for utilities prior to any subsurface work and 
will not pass through any contaminated ·soil. All work on the primary electrical service 
installation wiU be performed on a non-energized system with energy only applied after 
all work has been completed and tested. 

3.2Hazards 
Potential safety hazards may be encountered during site work. The specific hazards 
associated with the operation and maintenance of an ERH system are presented in the 
following pages. For additional information concerning potential hazards not specific to 
ERH at the site, please refer to the Site HASP prepared by TtNUS. 
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Dangerous voltages can be present in the ERH field during heating operations. Startup 
and initial unattended operations of the ERH power control unit are performed only after 
the completion of an internal safety preparedness check. This internal check is called the 
Site Start-Up Checklist and shall be completed and signed off by .TRS management prior 
to unattended operations. The Site. Start-Up Checklist' is included in ·the Project ERH 
Work Plan as attachment B. 

To assist in the implementation of the TRS Electrical Safety Policy, the following ERH 
specific application procedures have been developed: 

. • ERH system designs will identify engineering controls to minimize the possibility 
of voltage h~ards. These design components will be included in ERH system 
construction and will be documented, as necessary, in Work Plans, ·drawings, and 
other project documents. 

• The two-part Startup Checklist will be utilized on all ERH applications. 

• Voltage surveys using TRS Standard.Operating Procedure 1.0 "Voltage Surveys" 
must be performed in completing the Startup Checklist. 

• All step and touch or step and step voltage potential will be leSs than TRS' s 
internal safety limit of 15 volts before unattended operations is allowed. 

• · Engineering· controls may be used to achieve the TRS Electrical Safety Standard. 
Examples of such controls include: 

o Isolation of locations exceeding the TRS. Safety Limit by insulating or 
directly eil~losing. 

o Isolation of locations exceeding the TRS Safety Limit by restricting 
access to qualified personnel when power is applied. 

o Isolation of locations· exceeding .the TRS Safety Limit by connecting 
areas of different voltage potentials to eliminate any electrical hazards. 

3.2.2 High Temperatures 

The ERH technology increases subsurface temperatures to the boiling point of · 
groundwater. Thus the vapor recovery piping, vaults, and objects in or inimediately 
adjacent to, the electrode field(s) may be hotto the touch. Following shutdown, it may 

. take several days or weeks for the steel casings to cool below a safe handling temperature 
of 60 degrees Celsius (°C) ( l 40°F). Bums may result from contact with these 
components without the use of proper PPE. Gloves providing protection from bums will 
be required to handle well attachments during this period. Care should be taken with 
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regard to these temperatures during any sampling that occurs during active heating and 
for several weeks following shutdown of the ERH system. 

3.2.3Steam 
Steam will be generated in the subsurface during operation of the ERH system. This 
steam will be present throughout the treatment area. In addition, steam will be present in 
the vapor recovery piping running from the vapor recovery wells in the vicinity of the 
treatment area to the oondenser, and within the condenser. In some rare instances or 
material failures, steam may be developed under a positive pressure. Care must be taken 
to avoid exposing personnel to any source of steam. 

4.0 Access Control 

Due to the hazards described above, the site must .maintain strict access controi. No one 
may enter the remediation area or sample monitoring wens until they have been trained 
by TRS, have reviewed the work plan and HASP, and signed the training 
acknowledgement sheet (Attachment A). Prior to performing work in areas that could 
expose personnel to electrical hazards, trained personnel must lock out and tag out the 
ERH power control unit as ,described below. A folJow up Hazard Notification Letter will 
be sent to the appropriate parties prior to commencing ERH operations as reminder of the 
hazal-ds. · 

All persons who may need access to this site must be informed of these hazards. The 
following precautions and notifications must be exercised to ensure that a safe and 
successful project is implemented: 

• A strict ''NO DIG" policy must be implemented by the site owner or site 
manager. As a minimum, the policy must include the following: 

o There must be no excavation, drilling, or other subsurface activities 
conducted within the ERH region, or within 50-feet of the ERH treatment 
region, during the duration of ERH project that have not been authorized · 
and scheduled by TRS. Such activities include gaining access to any 
subsurface component such as monitoring wells or subsurface vaults. 

• Electrical extension cords MAY NOT be used within the boundaries of the ERH · 
treatment region during ERH operations. Devices such as sample pumps and 
monitoring equipment which use an internal or external battery may be permitted 
within the treatment region during normal operations, with the prior aJ>proval of 
TRS. 

TRS must be notified prior to starting any of these activities within 100-feet of the 
treatment regio11. This notification will allow TRS to assess the current operational 
conditions at the site and to provide necessary hazard mitigation assistance. 

If the need arises to conduct any of these activities, TRS must be contacted so that proper 
safety precautions may be put in place. It is highly likely that the ERH process will have 
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to be stopped to accommodate intrusive activities, which may hinder the progress of the 
remediation prograni. · 

5.0 Lock Out & Tag Out 

Safety related work practices will be used to safeguard employees from injury while they 
are working on or near exposed electrical· conductors or circuit paths that are, or can 
become, energized. The specific safety-related work practice shall be consistent with the 

. nature of and extent of the associated electrical hazards. 

Unless it can be demonstrated that de-energizing components introduces additional or 
increased hazards or is infeasible due to equipment design or operational limitations, 
exposed energized electrical conductors or circuit paths to which an employee might be 
exposed will be put into ail electrically safe work condition before an employee works on 
or near them. · 

Although safe working practices and professional judgment dictate the use of lock out 
and tag out, the following is a partial list of activities that usuall)' require lock out and tag 
out: 

• Connecting or disconnecting electrode cables (placing an electrode on 

service or out of service). 

• Personnel eptering the power section (rear section) of the PCU. 

• Heavy equipment (e.g., crane, drill rig, backhoe, forklift) operation within 

the fenced area. 

• Removal or modification of the CPVC over-sleeve or the cap on an 

electrode or monitoring well. 

• Modifications to the grounding system or other systems that reduce s~rface 

indueed voltages. 

• · Soil or ground~ater sampling 

Authorization of the project manager is required to conduct any of .the above 

activities without lock and tag out. 

The following is a partial list of activities that usually do not require lock out 

and tag out: 

• Measuring the crirrent flow to electrodes. · 

• Adjusting vapor recovery (VR) valve positions. 

• Vapor stream sampling 

Only personnel experienced or trained to operate or perform maintenance on the ERH 
remediation equipm~nt oi:: system support components are authorized to conduct the lock 
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out/tag o~t procedures summarized below. The following procedures must be followed 
when the remediation system is being serviced. 

1. I will conduct a safety brief with all untrained personnel who will assist me in this 
work task. -

2. I will depress the Output Switch, lock it in the depressed position, hang a danger 
~ag on the switch, and take personal possession of the key. 

3. When work is complete, I will personally inspect the electrode field to verify that 
all access gates are locked shut, all monitoring wells are sealed, and that all 
personnel have exited the electrode field. 

4. I will remove the danger tag from the output switch and unlock the switch. The 
switch will normally spring return to the Oiid position; if it remains depressed, 
gently pull it to the mid-position. · 

5. I will telephone a Thermal ·operator to re-start the ERH system. 

Brad Pierce (480) 907 5427 ·work (360) 560 4839 cell 
Chris Blundy (843) 225 6018 work (360) 560 4852 cell 
Jerry Wolf (817) 379 0536 work (817) 913 4194 cell 
Tom Powell (360) 693-6301 work (360) 560 4845 cell 

6.0 Sampling 

Sampling presents special consideration for this health and safety plan. Witho~t proper 
attention to the considerations in this HASP, sampling can lead to exposure to the hazards 
detailed above. Sampling must never occur in the treatment area or adjacent areas during . 
ERH operations without the concurrence of TRS. Therefore it is very important that all 
sampling activities are scheduled as much in advance a8 possible. This time allows the 
TRS operators to place the ERH system in a safe condition prior to samplfug. Soil or 
groundwater samples shall never be obtained from an active ERH site with the electrode 
field energized. 

6.1 Soil Sampling 

Post remediation soil samples will most likely be collected usillg a hydraulic push rig due 
to the shallow depth of sampling that is required. Hydraulic push sampling of hot soil is 

. also inherently safer than . auger sampling . because hydraulic push will not require 
operators to handle hot soil cuttings. Although acetate liners are often used for hydraulic 
push core barrels at other sites, the temperature of the subsurface will require the use of 
stainless steel, brass, or Teflon™ core barrel liners. 

Although the soil samples and core barrels will obviously be hot when extracted from the 
subsurface, past thermal remediation experience has indicated that standard work gloves 
or heavy-duty· rubber gloves provide sufficient protection for the handling of hot push 
rods and soil core barrels. · 
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Upon extracting the soil core barrel from the subsurface, the core barrel will be 
immediately capped using the· standard barrel caps provided by the hydraulic push 
manufacturer and the entire core barrel will be placed on ice for cooling. 

When the·core barrel is cool (typically 5-15 minutes), the core barrel is removed from ice 
and a soil sub-sample is collected for analysis by the standard method. As in all soil 
sampling,. care should be taken to select the analysis ~uh-sample from near the center of 
the core barrel where evaporative losses are minimized. 
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Attachment A 

Training Acknowledgment 

ERH Exclusion Zone Training Acknowledgement . 

1 have been trained by Thermal Remediation Services in the proper lock-out and tag-out 
requirements to enter the electrode field. My responsibilities are: . 

1. I will conduct a safety brief with all untrained personnel who will assist me in this 
. work task. 

2. I will depress the Output Switch, lock it in the depressed position, hang a danger 
tag on the switch, and take personal possession of the key. 

3. When work is complete, I will personally inspect the electrode field to verify that 
all access gates are locked shut, all monitoring wells are sealed, and that all 
personnel have exited the electrode field. 

4. I will remove the danger tag from the output switch and unlock the switch. The 
switch will µormally spring return to the mid position; if it remains depressed, 
gently pull it to the mid-position. 

5. I will telephone a Thermal operator to re-start the ERH system. 

Miles Stumbaugh (828) 994 0035 work (360) 560 4857 cell 
Chris Blundy (843) 225· 6018 work (360) 560 4852 cell 
Jerry Wolf (817) 379 0536 work (817) 913 4194cell 
Tom Powell (360) 693-6301 woi:k (360) 560 4845 cell 

Date Training Acknowledgement TRS Trainer 
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Naval Station Great Lakes 
Site 22 ERH Treatability Study Work Plan 

ERH Baseline Sampling Work Plan 
Revision: 0 

Date: October 2005 
Page: 1of2 

QAPP, Field Sampling Plan, and Health and Safety Plan 
Site 22 - Building 105, Old Dry Cleaning Facility 

ERH Treatability Study Work Plan 
Naval Station Great Lakes 

The purpose of this Work Plan is to provide details on the sampling that will be 
conducted to obtain additional baseline data for the electric resistance heating (ERH) 
treatability study to be conducted at Site 22 in Naval Station (NS) Great Lakes. The 
Work Plan was developed based on the previous sampling results shown on Figure 1. 
This Work Plan provides information on the number and location of samples to be 
collected; the rationale for each sample, and the analytical parameters for each sample. 

The work to· be completed at the site will be conducted in accordance with the Quality 
Assurance Project Plan (QAPP) for NS Great Lakes (revised June 2003) and 
specifically Appendix IX, which was prepared for the Remedial Investigation at Site 22. 
The QAPP presents the organization, objectives, planned activities, and specific quality 
assurance/quality control (QA/QC) procedures associated with the Site 22 - Building 
.105 Old Dry Cleaning Facility at NS Great Lakes. Specific protocols for sampling, . 
sample handling and storage, chain of custody, and laboratory and field analyses are 
also described. The June 2003 QAPP also incorporates the Health and Safety Plan 
(HASP) for the site; minor changes to the HASP (contact information) are attached to 
this Work Plan. 

There are three primary goals associated with this sampling: 

• Confirm the concentrations of chlorinated volatile organic compounds (cVOCs) in 
the location of historical soil sample GL95-105S-13 ·to properly locate the ERH 
treatability study area and provide baseline data for the ERH Treatability Study; 

• Obtain additional baseline soil and groundwater samples within the ERH area to 
assist in determining the effectiveness of ERH in reducing th.e concentrations of 
cVOCs at the site; and 

• Obtain confirmatory data on surface and near-surface soil samples collected 
historically outside of the ERH area. This data will be used to determine if 

. additional excavation or an expanded ERH .treatment area is required. 

The soil samples will be collected via direct push technology (DPT) and the 
groundwater samples will be collected via low flow sampling. See the QAPP for sample · 
collection techniques and sample handling procedures. The samples will be analyzed 
for the cVOCs listed in Table 1 via SW-846 Method 82608. 
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Sampling at GL95-105S-13. In this area, which lies near the southwestern corner of 
the proposed ERH treatability study area, historical data shows high concentrations of 
cVOCs at a depth of 6 feet. To confirm that this contamination is still present and to 
provide baseline data for the ERH treatability study, a boring (NTC22SB20) will be 
advanced at this location. Samples will be collected at depths of 2 to 3 feet and 5 to 6 
feet. If this location becomes part of the ERH area, the results from Boring NTC22SB20 
will be utilized as part of the ERH baseline data set. 

ERH Baseline Samples. In order to provide baseline samples· to measure .the 
effectiveness of ERH in reducing cVOC concentrations in the soil, two additional soil 
borings (NTC22SB21 through NTC22SB22) will be advanced (Figure 2). In each soil 
boring, three soil samples will be collected from different depth intervals. These depth 
intervals will vary based on the proximity of the sample to previous sample locations 
and are presented in Table 1. · · 

Baseline groundwater samples will be collected from the four monitoring wells in the 
vicinity of the ERH area: NTC22MW05S, NTC22MW06S, NTC22MW10S, and 
NTG22MW10D. 

Confirmatory Soil Samples. Three additional borings will be advanced in the locations 
of historical samples GL-95-105S-2, GL-95'-1058-8, and GL-95-105S-10. At each of 
these locations, a sample will be collected from 0 to 1 foot below the asphalt/HOPE 
liner. The purpose of these samples will be to determine if cVOC concentrations are 
still present in the surface soils at these locations following building demolition, limited 
soil excavation, and other site activities. These boring locations (NTC22SB23, 
NTC22SB24, and NTC22SB25) are shown on Figure 2. · 

The results of this sampling event will be reported in the ERH Treatability Study Work 
Plan to be submitted prior to implementation of the study. · 
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Sample 
Location 

Sample Depth 
· lnterval(s) 

Soil Sample Locations . 

NTC22SB20 2· - 3', s··- 6' 

TABL. ... 1 

SAMPLE LOCATIONS, DEPTH, AND INTENDED DATA USE 
SITE 22-BUILDING 105 OLD DRY CLEANING FACILITY 

NAVAL STATION GREAT LAKES, ILLINOIS 

Analytical 
Parameters 

Number of 
Samples 

Intended Data Use 

cVOCs<1l 2 Confirm analytical results from historical sample GL95-1058-13 
and provide baseline data for the ERH Treatability Study. 

NTC22SB21 2' - 3', 7' - 8', 11' - 12' cVOCs 3 
ERH Treatability Study baseline samples. 

NTC22SB22 2'-3', 7'-8', 11'-12' cVOCs 3 

NTC22SB23 · O' - 1 ', 2' - 3' <2> cVOCs ·2 

NTC22SB24 0' -1', 2'. 3d2
> cVOCs 2 Historical sample confirmation. 

NTC22SB25. O' - 1 ', 2' - 3' <2> cVOCs 2 
, 

Groundwater Sample Locations 

NTC22MWOSS NA cVOCs 1 

NTC22MW06S NA cVOCs 1 
ERHTreatability Study baseline samples, 

NTC22MW10S NA cVOCs 1· 

NTC22MW10D NA cVOCs ' 1 

QA/QC Samples 

Soil Duplicates -- cVOC 2 

Groundwater NA cVOC 1 
Duplicates 

QA/QC samples 
Field Blank NA cVOCs 1 

Trip Blank NA cVOCs 1 

Rinsate Blank NA . cVOCs 1 

TOTAL 24 
(1) cVOCs - Chlorinated volatile organic compounds that will be analyzed for as part of this scope include 1, 1, 1-Trichloroethane, 1, 1, 1,2-

Tetrachloroethane, 1, 1,2,2-Tetrachloroethane, 1, 1,2-Trichlorethane, 1, 1-Dichloroethane, 1, 1-Dichloroethene, 1,2-Dichloroethane, Carbon 
Tetrachloride, Chloroethahe, Chloromethane, . cis-1,2-Dichloroethene, trans-1,2-Dichloroethene, Tetrachloroethene, Trichlorethene, and Vinyl 
Chloride~ The analytical method is SW-846 8260B. 

(2) Soil samples will be collected O to 1 foot and 2 to 3 feet below the liner in native undisturbed soil. 
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 

Site Name: Naval Station Great Lakes Address: NAVFAC Midwest 
Building 1 A, Code N457 
201 Decatur Avenue 
Great Lakes, IL 60088 

Naval Station Great Lakes Point of Contact: Mr. William Susko or Mr. Mark Schultz 

Phone Number: Bill - (847) 688-5999 x 154 E-Mail: .:.:w=ill=ia=m:..:..:·=b=us:o.:.k=o""'@::...:n=a=wJ.-'.:..:..:m=il'---------

Phone Number: Mark - (847) 688-5999 x 140 E-Mail:mark.r.schultz@naw.mil 

Fax Number: (847) 688-2319 

U.S~ Navy Remedial Project Manager/Engineer-In-Charge: Anthony Robinson (Code 18511) 

Address: 2155 Eagle Drive Phone Number: ""°(8~4""'3:.r...) ""82=0::..-.:...:73=3=9"-------
North Charleston, South Carolina 29406 Fax Number: (843) 820-7 465 

E-mail Address: anthony.b.robinson@naw.mil 

Base Pass and Security: __ _,B=u=i=ld=in.:..;;:g._1.:...:3=0'-'(..,_n=e=a,_r·=M=a=in'-'G=at=e"");.___,H..:.:o=u=r:::o.s -=o.:...f 0=.r:::p=e""'ra=ti=o.:..:.n-=0=6=00=--""."'-'1'"""8=0=0---

Phone Number: _____ ~(8::..4.:..:.7~)-=6=8:::o.8--=5=6~48"'--------------------

Note: See Section 9.5.1 for Base Access Information. 

Purpose of Site Visit: This activity is divided into a multi-task operation (see Section 4.0) including 

Direct-push technology lDPTI soil borings and groundwater sampling. 

Proposed Dates of Work: ,_,N=o:..:.ve=m:..:.=b=e'-'r 2""'0=0=5~--------------

Project Team: 

Tetra Tech NUS Personnel: · DisciplinelTasks Assigned: Phone No. 

Robert Davis. P .E. . Task Order Manager (412) 921-7251 
davisb@ttnus.com 

Chris Pike. P.E. Assistant Task Order Manager · (412) 921-8861 
chris.pike@ttnus.com 

Matthew M. Soltis. CIH. CSP CLEAN Health and Safety Manager (412) 921-8912 
soltism@ttnus.com 

Thomas M. Dickson. CSP Project Health and Safety Officer ( 412) 921-8457 
dicksont@ttnus.com 

To Be Determined Project GeologisVField Operations Leader (FOU (412) 921-7090 



APPENDIX C 

THERMAL REMEDIATION SERVICES,° INC. DESIGN AND WORK PLAN 



Design and Work Plan 
Electrical Resistance Heating 

Treatability Study 
Site 22, Naval Station Great Lakes, IL 

~tld~ 
~~~THERMAL 

~REMEDIATION 
services inc. 

April 12, 2006 

Prepared by: 

Thermal Remediation Services, Inc. 
2325 Hudson Street 

Longview, Washington 98362 · 



Table Of Contents 

ABBREVIATIONS AND ACRONYMS .................. ~ .............•..... : ..........•....................................................•......•••••• ii 

1.0 Introduction .•............•..•••..................•.............•..•.....•.•••..••••.••••••••••••••••••.•••.••.•...•..•..............•..... : .•...•.........••.•••.••... 1 

2.0 Project Description .............•....................•.................... '. ..................................... : ................ ~································ 1 
2.1 Site Description ... : ..................................................................................................................... _. ................... 1 
2.2 Technical Approach .............. , ..................................•.................................................................................... 2 

3.0 Treatment Technology Description .............•...................•••...•.••..•••.•....•..•.•••.••••.•........•..•..•.•.•...•.....•.......... '. ..•.....• 3 

3.1 Electrical Resistance Heating (ERH) ····'······················'······································································:········· 3 

4.0 Project Objectives •..• ~ .. : ........•...... ; .....••..•..•...•.....•..•.....•..•..•.••••.••••••.••••••..••..••..•........•..••.....................................•.. 5 
4.1 Performance Objectives ....................................................... :., ...................................................................... 5 
4.2 Remedial Objectives ..................................................................................................................................... 5 
4.3 Project Schedule ............................................................................................................................................ 6 

5.0 System Design ............................•..........••..... : .•.....................................•........ ~ .... ; .........................•...••...•.••.••.•...•••.. 6 
5.1 ERH Process Flow ..................................................... , .................................................................................. 6. 
5.2 ERH Power Control Unit ......................................... ; ............................................................. : ...................... 7 
5.3 ERH Electrode Design ................................................................................................................................... 7 
5.4 Temperature Monitoring Points ... : ................................................................................................................ 8 
5.5 Surface Insulating Layer· ...................................................................... ~ ......... ~ ............................................. 9 
5.6 ·Vapor Recovery System ... ~ ...................................................... ~ ...... : ................................... , .......................... 9 
5.7 VR Blowef ............................. ~ .................................................................................................................... 10 
5.8 VR Wells ..................................................................................... ~ ............................................................... 10 
5.9 Steam Condenser System ..................................................................... ~ .... : ... :······ .. ····································· 11 
5.10 Electrode Drip System ......................................................................................................................... ; .... 12 
5.11 Granular Activated Carbon Vessels .......................................................................................................... 13 

6.0 Operations and Maintenance .•....•..••...................................... ;~ ..........•.......................................•.•.••.•...•.•...•......• 13 
6.1 System Alarms·························'·············································································'······················'············· 13 
6.2 ERH Performance Metrics ....................................................... ; ..................................................... · ............. 15 
6.3 Site Secu'rity and Fencing~ ..... .' ............................................................ : ........................................................ 16 

7 .0 System Operations .•....•..........•.•••••.••..•......••...............•.•....•.••...•••.•...•..•.•......•..•..... ~ .............................................. 16 

8.0 Contingency Planning; .................•••..•••.•.•••••••.•..........•....•.•.••..•..•.••.•..•••••• ~ ............................................ , ..••••••.•••• 17 
8. 1 Power and Mechanical Failures ............................. : ............. : ....................... : .......... ~ ................................... 17 
8.2 Storms and Lightning ........ ~ .................................................... ~ .................................................................... 18 
8.3 Condenser Cooling Tower Emissi.ons ......................................................................... ~ ............................... 19 

8.4 Secondary Containment ··············································'·'············································································· 19 
8.4 System Noise Compliance ........................................ .' .................................................................................. 19 

9.0 Sampling and Monitoring .••.•.•..•.....•••••••••••..•••.• ~ •..••.....•...•...•.••••••••••••..••••..•••••••.••••.••..........•..•...•........•••.•.....•..•. 20 
9.1 Sampling and Monitoring Strategy ....................................... ; ....................................................................... 20 
9.2 Vapor Samples and Mass Removal ....................................... ~ ............................................... ~ .................... .' 20 
·9.3 Post- Remediation Sampling .. ; .................................. , ............... : ................................................................. 21 
9.4 Operational Monitoring ............................................................................................................................... 21 
9.5 Subsurface Temperature Monitoring ................................................................ : .......................................... 21 
9.6 Operational Reporting····:·······································'···········'············.····: ................ : ........ : ............................. 21 

Final TRS WP 041206 acf i 



10.0 Subcontractors; ..............•.•..•.....•....................•.•......................•.....••.•......................................•.........•..•..•...•..... 21 

bgs 

CPVC 

Db 

DNAPL 

ERH 

FID 

ft bgs 

GAC 

gpm 

He 

hp 

inH20 

inHg 

ISO 

kW 

kW-hr 
MW. 

PCE 

PCU 

PID 

ppb 

psig 

PVC 

scfm 

SVE 

TCE 

TMP 

TOC 

TRS 
voe 
vc 

ABBREVIATIONS AND ACRONYMS 

be] ow grade. surf ace 

ch1orinated po1yvinyl ch1oride 

decibe]s 

dense non-aqueous phase Jiquids 

e]ectrical resistance heating 

flame·ionization detector 

feet be1ow grade surf ace 

granular activated carbon 

gal1ons per minute 

Henry's Law constant 

horsepower 

inches· of water column vacuum 

inches of mercury vacuum 

International Standardization Organization 

kilowatt 

ki1owatt hour 

.. monitoring well · 

perch1oroethylene ( tetrach]oroethene) 

power contro1 unit 

photo-ionization detector 

parts per billion 

pounds per square inch gage 

po1yvinyl chloride 

standard cubic feet per minute 

soi1 vapor extraction 

trichloroethene 

· temperature monitoring point 

total organic carbon or fraction organic carbon 

Thermal Remediation Services 

vo]atile organic compounds 

Viny1 Ch1oride 

Final TRS WP 04 I 206 acf ii 



VR vapor recovery 

Final TRS WP 04 J 206 acf Ill 



1.0 Introduction 

This Treatability Study Design and Work Plan (WP) describes the technical approach Thermal 
· Remediation Services, Inc. (TRS) proposes to treat chlorinated volatile organic compound 

(CVOC) contamination in soil at Site 22 located on the U.S. Naval Station in Great Lakes, 
·Illinois (the Site). The treatment technology is an in-situ thermal process of electrical resistance. 
heating (ERH). This Treatability work is being doQe for the Navy under direction from Tetra 
Tech NUS., Inc Contract No.1007413. 

The performance objective is to reduce CVOC concentrations in soil by 95.5%, which will 
reduce CVOC concentrations to less than an average value of 20 mg/kg. 

2.0 Project Description 

2~1 Site Description 

Site 22 consists of a former dry cleaning facility that operated in former Building 105 until 1993 
or 1994. The building has been demolished and the area and surrounding lot are now used for· 
vehicle parking. The remediation area is located in the southeastern portion of the active parking 
lot. The southern area of the parking lot required for the remediation will be isolated for 
approximately 4 months by an exclusion fence. There is a Fire Department to the east of the Site 
and Navy personnel housing to the south. 

There are three regions within the treatability study area. The approximate areas, depth of 
treatment intervals, and treatment volumes of each-region are described in Table 1. The total 
treatment area is approximately 2,400 square feet (sq ft), the average depth interval requiring 
treatment is from 0.5 -17 feet below ground surface (ft bgs), and the resulting total treatm~nt 
volume is approximately 1,400 cubic yards (yds\ 

Table 1. Treatment Regions* 

Area 1 300 0.5-25 300 
Area2 1,425 0.5-18 900 
Area3 675 0.5-8 200 
Total 2,400 . 1,400 

* The treatment regions are defined on Figure 2 "ERH Treatment Area and Depths" of the 
T~USRFP. . 

The chlorinated volatile organic compounds of concern (CVOCs) identified in the treatment area 
include tetrachloroethene (PCE), trichloroethene (TCE), cis · 1,2-dichloroethene (DCE) and vinyl 
chloride (VC). The remediation goals will be based upon total CVOC concentrations. 
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The maximum and average initial CVOC concentrations in soi) are provided in Table 2. 

Table 2. Initial Concentrations of CVOCs in Soil* 

r-~~~---·-11·----- ----~--, -,~---.-.~-~--~f-~--:-~~-:-~-.-----.-:----. --,-:-1 
I .' .. - "\""'-~--:;·--:·:. j; It..{htrrn!ii1~d;;J;1-t:"lntrntG1m<. !:-.·· -L~\<:~J:t[[:~~c~ts;JY;c:.UftmJD.;1; _-:: 

.(1 ''dlt>.;, ·. I' .,. ,, "'f :r(. . ii._,,_ 4-c <:;; .. ·1 . I 
1 · · ·'"'"~~;.;(..,.,,, " ;rrf;;'•i'tFn·r!.ffi1:<.D::J"' _.s, ··'J11~"~\fl• 1 r•rdA;fJ'1 ·· 
\.:·.---·-•'---•-..-:......- \/:.. < ~ .i" .: ~.:..: .... ,, ___ } --·>- -- -- :/ ..... -~.',.'I...:<;..:;:.::.• ~;;..,A ·.'-1 ...... :1~ •• : •••••• -•~ .., ••• _:L -'··- -'-- , __ , .i • .<-:.;,•.~ ~ ..:;--.:.~ ~---~- ;'h. __ _,,. - .-=...::::!..:::_) 

PCE 1,500,000 436,953 
TCE 10,000 2,247 
DCE 52,000 6,115 
vc ND ND 

Total CVOCS 1,562,000 445,315 

Notes: 

* The values in Table 2 were defined in "Table I Baseline Soil Data" contained in the RFP. 

ND Non-detect 

TRS has estimated a total CVOC mass of 1,663 pounds. This estimate is the product of the 
average baseline CVOC concentration of 44S,315µg/kg and the treatment volume of 1,400 yds3

• 

Likewise, an average final concentration of 20,000µg/kg would result in an approximate 
remaining mass of approximately 75 pounds of CVOCs at the site. 

Site lithology in the treatability area consists of gravel and silty-clay and cinders in the vadose 
zone and clay, silt, sand and gravel in the saturated zone. Groundwater is encountered on average 

· across the site at approximately 5 ft bgs. 

As part of the treatability study, TRS will evaluate treatment by comparing soil samples 
collected prior to heating (baseline), during heating, and when the project is completed 

· (confirmatory). Some of the metrics used to help measure the progress in the ERH application 
will be: power application rates, totaJ energy input to the subsurface, condensate production rates 
and totals; vapor stream contaminant concentrations, and subsurface temperatures. 

2.2 Technical Approach 

The treatment approach consists of utilizing the ERH technology to heat the subsurface volume 
to the boiling point of water to volatilize and steam strip the CVOCs from the site. TRS estimates 
that approximately 328,000 kW-hrs of electrical energy will be applied to the subsurface in order 
to achieve the established treatment goals. The operating time required to apply this amount of 
energy to the subsurface will be approximately 51-62 days. As mentioned above, the primary 
removal mechanisms are volatilization and steam stripping of the contaminants from the 
subsurface. However, other in situ treatment processes are at work to some degree as a result of 
the elevated subsurface temperatures. These other processes are discussed in detail in section 3, 
Treatment Technology Description. 
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Air and CVOCs recovered from the subsurface are routed through above grade conveyance 
piping to the steam condenser and on through granular activated carbon (GAC) to the VR blower 
and discharged to the atmosphere. A process flow diagram for the ERH remediation system is 
presented as Figure A.4. 

3.0 Treatment Technology Description 

3.1 Electrical Resistance Heating (ERH) 

ERH passes an electrical current through the soil and groundwater that requires treatment. The 
electrical current warms the soil and then boils a portion of the soil moisture into steam. This in 
situ steam generation occurs in all soil types, regardless of permeability. Electrical energy 
evaporates the target contaminant and provides steam as a carrier gas to sweep the CVOCs to the 
vapor recovery (VR) wells. After the steam is condensed and the extracted air is cooled to 
ambient conditions, the CVOC vapors are treated using conventional methods. 

The type of contaminant and the desired clean-up goal affect the energy, time and cost to 
remediate a site. However, two subsurface parameters are particu~arly important: the amount of 
total organic carbon (TOC) and the presence of heavy hydrocarbons such as diesel, oil, or grease. 

TOC preferentially adsorbs CVOCs in comparison to water; this is why activated carbon is often 
used for vapor and water treatment. TRS typically assumes 0.25% soil TOC unless site-specific 
information is known. Based on the site information provided by TtNUS, it appears that the 
subject site has higher than average TOC. TRS has used 0.678% TOC in defining the ERH 
operating parameters for the Site. 

The presence of oil, grease, or other low volatility hydrocarbons can also slow the evaporation 
rate of CVOCs. Raoult's Law describes this effect. No significant concentrations of oil or grease 
have been reported at the Site. 

/ Dalton's Law of Partial Pressures 

The boiling point of PCE is above the boiling point of water, 100 degrees Celsius (°C) at sea 
level pressure conditions. It should be noted that when a CVOC is immersed or dissolved in 
water, the combined boiling point is depressed as described by Dalton's Law of Partial Pressures. 
Dalton's Law even describes the boiling temperature of non-aqueous phase liquids (NAPLs) in 
contact with moist soil. Consequently, the CVOC/water mixture will boil when the vapor. 
pressure of the CVOC plus the vapor pressure of water is equal to the ambient pressure. 

Once subsurface heating starts, the boiling points of various CVOC/water mixtures ru:e reached 
in the following order: separate phase NAPL in contact with water or soil moisture, followed by 
dissolved CVOCs, and finally, uncontaminated groundwater. This order is advantageous for 
remediation because contaminated water will tend to boil off before uncontaminated water, 
reducing the time and energy required to complete treatment. 
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In contact with water, the boiling point of PCE is reduced to approximately 87°C based on the 
Dalton's Law effect. Within the vadose zone, the flow of air will cause evaporation to occur at 
temperatures below .this boiling point. Calculated boiling temperatures at various depths of the 
.significant CVOCs at the Site are described in Table 3. 

Table 3. Boiling Temperatures of CVOCs at Various Depths 

Pure Water 100°c 100°c 102°C 114°C 
PCE 121°C 88°C 90°C 101°C 
TCE 87°C 73°C 75°C 86°C 
cis 1,2-DCE 59°C 54°C 56°C 67.°C 
vc -14°C -14°C -12°C -4°C 
CVOC Mixture* ll6°C 87°C 89°C 100°c 

* A mixture of CVOCs will boil at an intermediate temperature, in proportion to the 
fraction of each in the liquid mixture (as described by Raoult's Law). The calculated CVOC 
mixture boiling temperature shown here is based on the NTC22MW06D soil sample coUected at 
7-8 ft bgs in which the molar fraction bf each CVOC was: 97% PCE, 1 % TCE, and 2% cis 1;2-
DCE. 

Other In Situ Treatment Process Enhancements Resulting From ERH 

Although volatilization is usually the primary removal mechanism for CVOCs, TRS has 
documented on several sites that a significant fraction of the CVOCs will be degraded in place 
by other in situ processes. Depending on the site, these in situ processes may include 
biodegradation, hydrolysis, and reductive dehalogenation by zero valent iron . 

. Biodegradation 

The biodegradation of chlorinated CVOCs is most commonly observed as an anaerobic process. 
Elevated temperatures increase biotic reaction rates. This mechanism is especially important at 
sites where relatively high levels of TOC or non-chlorinated hydrocarbons provide a carbon 
source that serves as an electron donor . 

. When soils with high levels ofTOC are heated, some portion of the humus will convert to more 
water-soluble forms~ including acetone. Acetone is a CVOC, but it also provides an easily 
biodegradable food source for reductive dechlorination by soil microbes. When ERH 

. remediation iscompleted,any acetone· generated will provide a polishing effect on residual 
chlorinated compounds and acetone concentrations less than 500 mg/I will rapidly biodegrade to 
non-detectable levels as the site cools to ambient conditions. Because the Site has only moderate 
levels of TOC, acetone is likely to remain non-detectable throughout the remediation . 
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Hydrolysis 

Hydrolysis is a chemical substitution reactionin which hydrogen ions in water react with organic 
molecules, replacing chlorine atoms. Oxidizing conditions or available oxygen is not required for 
hydrolysis. Hydrolysis can be a significant degrader of some CVOCs at room temperature; 
especially halogenated alkanes. The rate of hydrolysis increases with temperature and clay soil 
types tend to accelerate hydrolysis. Hydrolysis will not be a significant mechanism for the 
destruction of CVOCs at the Site. 

Reductive Dehalogenation 

The backfill of our electrodes include steel shot, which is a form of zero valent iron. The 
reductive dehalogenation process that takes place at the electrode backfill is the same as that 
produced by an iron-filing remediation wall. Redoetive dehalogenation is not likely to be a large 
mechanism for CVOC mass removal at the Site; however, the presence of iron in the electrode 
boreholes might provide a significant polishing mechanism for dissolved phase CVOCs after 
heating has ended. · 

Hydrolysis and reductive dechlorination are strongly affected by temperature as described by the 
Arrhenius Equation. In essence, .each 10°C increase in temperature will increase the reaction 
rates by a factor of about 2.5. 

4.0 Project Objectives . 

4.1 Performance Objectives 

A successful implementation of ERH will heat soil and groundwater throughout the treatment 
· volume to a temperature that allows CVOC vapors to be recovered and treated by the vapor 

recovery system. The performance objective is to reduce CVOCs concentrations in soil by 95.5% 
with the average soil sample CVOC concentrations less than 20 mg/kg.· 
The actual percentage of CVOCs removed from the treatment volume will be measured by 
comparing soil analytical data collected before, during, and after the ERH remediation. 

4.2 Remedial Objectives 

The in-situ thermal system design will maximize vapor recovery, minimize time to implement, 
and meet the required temperatures and treatment duration for the vadose and saturated zones at 
Site 22. These requirements are that the system will provide energy sufficient to increase the soil 
and groundwater temperature in the treatment area to achieve. the clean-up goals of CVOCs as 
follows: 

. Reduce average soil concentrations to less than 20.0 mg/kg CVOCs 
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Additionally, the in-situ thermal remediation system design shall accomplish the following: 

• Control in-situ pressure to prevent the migration of steam, vapors, or water to the ground 
surface, 

• Recover and treat vapors to remove, recover, or destroy CVOCs, and 
• Operate the vapor treatment components of the remediation system to meet atmospheric 

discharge standards. 

The remediation design will include instrumentation and control systems that allow timely data 
acquisition, reporting, interpretation, and decision making to verify that operational requirements 
are being met in order to optimize each component of the remediation system. These systems 

·will also ensure that the treatment progress is accurately tracked, that the rate and volumes of 
CVOC removal are measured, and that regulatory standards are being complied with. 

4.3 Project Schedule 

·Field work for the ERH system will begin on Monday, April 17, 2006 with material delivery and 
setup for drilling. Subsurface and surf ace completion will total appro~imately three to four 
weeks with system shakedown and startup beginning immediately after, between May 8-15, 
2006. The ·system _will operate for approximately 60 days and will be taken offline when 
confirmatory samples indicate the cleanup goal has been met. A detailed schedule of the project 
is provided below in graph A.6. 

5.0 System Design 

5.1 ERH Process Flow 

During ERH operations, standard 3-phase electrical power is secured from an available utility 
power service to an ERH Power Control. Unit (PCU)'. The voltage is reduced to the appropriate 
level for application to the subsurface. During the treatment, it is expected that the applied 
voltage to the subsurface at the electrodes will range from 300 to 500 volts. As the subsurface 
resists the movement of the electrical current between electrodes, it is heated to the boiling point 
of site groundwater. 

Electrical energy will be applied over the depth interval of approximately 2 to an average of 17ft 
bgs. As this ·subsurface region is heated, CVOCs will be volatilized and groundwater and soil 
moisture boiled. Volatilized V OCs and steam will ~grate upward to be collected in co-located 

\ 

VR Wells. . 

Once collected at the VR wells, soil vapors and coritaminant-laden steam are transported through 
the vapor recovery conveyance piping to the ERH steam condenser where soil vapors and · 
CVOCs are separated from steam. Over 99% of the resulti.ng condensate is recycled in the 
condenser system as inakeup cooling water and as electrode drip water. By recycling the 
condensate for productive uses, TRS reduces the need for excess water disposal. 

Air and VOC vapors pass from the condenser through granular activated carbon (GAC) to the 
VR blower and treated air is discharged to the atmosphere. A total of 8,000 pounds of GAC is 
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anticipated for this treatment. A process flow diagram for the ERH remediation system is 
presented as Figure A.4. 

5.2 ERH Power Control Unit 

The ERH PCU adju_sts the voltage of electrical energy from the utility power service for 
optimum subsurface heating. This equipment is manufactured specifically for use in ERH 
applications. The ERH PCU selected for the treatment is designed for 100% cycle duty and sized 
for a maximum power output of 500 kilowatts (kW). Over the course of the treatability study, the 
assumed average power outpu! from the ERH PCUwiIJ be approximately 241 kW. 
PCU control and data acquisition are performed on a dedicated computer running the 
Windows™ operating system. Remote data acquisition software is used to collect and store 
temperature, power, voltage, electrical current and operational status data. Operations personnel 
can access the data acquisition system to download data, or monitor and control the ERH process 
either directly or remotely by phone modem. 

Power will be supplied to the PCU via a directionally bored condujt for a high voltage switch 
approximately 200-feet south of the treatment area. The high voltage primary wil1 exit the 
buried conduit and connect to a pad mounted 500 kVA step down transformer with an output 
voltage of 480 volts. The secondary side of the transformer will have a 600 amp service 
disconnect for system isolation before connecting to the primary side of the PCU. The primary 
electrical service installation will be performed by a licensed electrical contractor (Aldrige 

Electric). 

5.3 ERH Electrode Design 

Site 22 will require a total of 16 electrodes. The site is separated into three distinct regions each 
with a specific heating interval. The three regions and the electrode depth information for each 
are shown in figure 4. 

Table 4. Region Volumes and Electrode Arrangement 

900 0.5 ft to 18 ft. 1.5 ft. to 19 ft. 0.5 1.5 10 

200 0.5 ft. to 8 ft. . 1.5 ft. to 9 ft. 0.5 1.5 4 

Each slotted steel pipe electrode will be installed within a 12-inch diameter borehole through 8 
%-inch hollow stem augers. The annular space surrounding the electrically conductive interval of 
each electrode is filled with a combination of steel shot and graphite to expand the effective 
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diameter of the electrodes. In the shallow portion, where the electrode is not electrically 
conductive, (from 0 to 2-ft bgs) the annular space is filled with non-conductive materials such as 
sand and neat cement grout. This interval near the surface is required for constructing a surface 
seal to prevent steam and CVOCs from escaping to the atmosphere. A vapor recovery screen is 
co-located with the electrodes to remove steam and CVOC vapors from the vadose zone and to 
remove steam from the saturated zone directly. Electrode completion details are provided on 
Figure A.2. Electrodes will be positioned at an average spacing of 13.5-ft on center. 

A pharmaceutical-grade Epsom salt (magnesium sulfate) solution will be used to hydrate the 
electrode materials during construction. Epsom salt is edible and inert and electricians commonly 
use this material in the installation of subsurface electrical grounding and cathodic protection 
systems. Approximately one gallon of Epsom salt solution will be added per foot of electrode 
from 2 to 6-ft bgs to hydrate the electrode construction materials during installation. 

A significant portion of the electrodes are completed within the saturated zone. The hydraulic 
conductivity of this zone is likely to keep the electrodes wet throughout the remediation. 
However, if the electrodes and the immediately adjacent soil were to dry out, this would increase 
the local electrical resistance and lead to uneven heating. If "dry out" is observed as a decrease in 
electrode current, a small amount of treated recirculation water will be dripped into the · 

. electrodes to keep the vadose zone soil adjacent to the electrodes moist. During system 
installation a Yi" drip water hose will be routed inside the borehole with the electrode. Treated 
recirculation water is described in section 5.8 below. 

5.4 Temperature Monitoring Points 

During the treatability study, subsurface temperatures will be measured at the three t~mperature 
monitoring points (TMPs), located within the treatment area. These TMPswill be u.sed to track 
the heating process and ensure that the desired subsurface temperatures are achieved. 

Each TMP will be installed to the treatme.nt depth of each area. The temperature· monitoring 
depths are shown in !able 5. 

Table 5 Temperature Monitoring Depths (Feet bgs) 

; · --,~-:-~_£"-----~-:{-~ --- --·-:~;-- - ~~~-;...;·::::c--::- ~-:.--- ;-:-·:1--~ --·}-j). .... r.:g::~ -,{·.--- -~-J 

:· ... ".1'1._;:~(l).L,1 ;·_·. l_,1~!.{C0\1,_~1_· .•,'', !..'·'-~-'-\\J>y \ 

: ........... 1:lJlif ff:~ill1 "- _;__L ~-filD~~If~L .. :.~,L .... ___ {tl~fJ}:;~l __ . ___ j 
1 1 1 
5 5 5 
10 10 8 
15 15 
20 18 
25 

Each TMP will contain ANSI Type-T thermocouples placed at 5-foot depth intervals. Each 
casing will be grouted into place with neat Portland cement for its entire length. Thermocouples 
in the TMPs will be monitored continuously using the ERH control system. 
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A TMP detail drawing is provided in Figure A~2 . 

. 5.5 Surf ace Insulating Layer 

To improve treatment of very shallow soil and to increase energy efficiency, TRS will install a 
thermally insulating surface cover over the remediation area. This insulation is composed of a 
product called Astro-foil and will be installed beneath the power cables and vapor conveyance 
piping. 

5.6 Vapor Recovery System 

Soil vapor extraction (SVE) is an established remediation technology thatis commonly used to 
extract volatile compounds from unsaturated soil. During SVE, a vacuum is applied to an 
extraction well to lower the pressure in the vicinity of the well. Application of a vacuum at the 
extraction well induces an advective flow of soil vapors from regions of higher pressure to the 
extraction point. This process can enhance the volatilization of contaminants and promote the 
diffusion of sorbed contaminants into soil pores where they can be extracted along with soil 
vapors. However, SVE systems are notorious for effectively remediating sandy zones while 
leaving lower permeability units untreated. Effective SVE requires careful system design to try 
to drive subsurface airflow through all soil types. 

In contrast, during ERH, steam is generated in all soil types, regardless of permeability. The 
generation of in situ steam makes up the majority of the subsurface flow and therefore governs 
the small-scale flow patterns. During ERH, a vacuum is applied to the VR wells only to 
establish the vadose zone subsurface vacuum influence necessary to recover vapor and prevent 
steam from moving outside the treatment region. This simpler task is referred to as vapor . . 

recovery (VR) to contrast it with the more difficult task of SVE. 

Design specifications for the vacuum blower and the vapor treatment systems used during ERH 
are based on the flow of air only. At startup of ERH, no steam is generated in the subsurface. The 
blower exerts a vacuum on the VR wellheads and air in the subsurface flows toward the VR well 
screens. As ERR continues, a small amount of steam is generated. That steam rises into the 
vadose zone and is swep~ toward the VR wells by the air flowing to the VR well screens. 

At the ERH condenser, steam is converted to condensate water and thus has no effect on the 
capacity of the VR blower regardless of the rate of steam production. The amount of steam 
generated during ERH is not a component of the VR blower design specifications. As ERH 
progresses, and steam production inGreases, steam migrating into the vadose zone will continue 
to move into the VR well screens since it can not move counter to the subsurface air flow created 
by the VR blower. As the treatability volume approaches full steaming, the vacuum applied by 
the blower may increase slightly due to head losses resulting from the increased total volumetric 
flow through the piping system. Bowever, the subsurface airflow pattern and vapor capture radii 
at the VR wells will not change. 

Prior experience with vapor recovery systems indicates that a vapor recovery well installed 
within a sandy soil vadose zone will yield a radius of influence of about 30 feet with an applied 
vacuum of about 4 inches of_mercury (in. Hg). This design is based on the use of co-located 
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vapor recovery wells in all 16 electrode boreholes in order to provide a large margin-of-safety. 
The use of a large number of extraction points provides assurance that subsurface heterogeneity 

·will not adversely affect vapor recovery. The total air extraction rate is estimated to be 
approximately 130 standard cubic feet per minute (scfm). 

The extraction of 130 scfm of air from the subsurface will be sufficient to provide complete 
recovery of steam and heated soil vapors during the remediation. It is estimated that a vacuum of 
about 2 in. Hg will be required to achieve design flow from the VR wells. This flow and vacuum 
requirement can be met by using a 5 horse power (hp) rotary lobe blower. However, a minimum 
15 hp blower is specified to provide further margin-of-safety and the VR system will be capable 
of applying up to 15 in. Hg., if necessary. 

For an ERH remediation, VR piping must be sized for the combined flow of soil_ vapors and · 
steam and is thus relatively larger than in standard SVE systems. Header piping must also be 
heat resistant and constructed of chlorinated polyvinyl chloride (CPVC). A thermocouple will be 
installed to measure extracted vapor temperatures prior to the condenser. Vapor recovery wells 
will be connected with 1 Yi inch diameter piping while the header manifold will be constructed of 
up to 4-inch piping. 

The VR wells will be extended above grade, and wellheads consisting of a 90-degree elbow.and 
an instrument run, will be constructed of CPVC pipe and fittings. The instrument run may 
include a threaded port to allow vacuum monitoring and vapor sampling. A ball valve is included 
on the VR blower end of the instrument run. VR header piping will be constructed of CPVC pipe 
to the inlet of the condenser and of polyvinyl chloride (PVC) or CPVC pipe after the condenser. 

5. 7 VR Blower 

The vapor.recovery blower is a skid mounted; sound enclosed package utilizing a 15-hp positive 
displacement blower. The blower will also have an inlet and dual outlet silencers for added noise 
reduction. Positive displacement blowers are best suited for applications of high vacuum and 
relatively high flow. The blower inlet will be connected to the outlet of the secondary GAC 
vessels and the blower outlet will be connected to the atmosphere discharge stack. Sampling 
ports and gauges will be supplied to measure vacuum, flow, and temperature at the blower inlet 
and temperature at the blower outlet. Vacuum and temperature will be measured by gauge, while 
flow is measured by anemometers. The blower will be monitored for noise production and kept 
below the facility noise limit of 60 decibels (db). Additional noise control devices such as sound 
walls or enclosure will be added to the ERH system to maintain noise production below 60 db at 
all noise re~eptors. Noise receptors for this project are defined as the outside of Building 106 to 
the east and Buildings 4 and 178 to the south. 

5.8 VR Wells 

A.vapor recovery (VR) screen is co-located with each electrode to capture VOC vapors and 
steam mobilized by the ERH process. The 0.040-inch slot VR well screens will be installed at 
depths ranging from 2 to 5 ft bgs and will be surrounded by conductive backfill. The 
construction details for the co-located vapor recovery/electrode are shown in figure A.4. 
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As the site is heated, the first important physical process is de-aeration of the groundwater. The 
solubility of gases in water decreases with temperature and small bubbles of air and water vapor 
form. This process is routinely observed whenever water is boiled on a stove - the first bubbles. 
that form (and tend to stick temporarily to the sides of the pot) are air bubbles. With continued 
heating, steam bubbles form and dance on the bottom of the pot (nucleate boiling), and then 
finally a rolling boil is reached. 

De-aeration is an important remedial process that begins before the boiling temperature of water 
is reached. The total de-aeration bubble volume varies from site to site but is generally greater 
than 3 volume percent of the groundwater and can carry a considerable mass of VOCs though 
Henry's Law partitioning. For example, de-aeration of groundwater can remove over 10% of the 
dissolved PCE that it contains. ' 

The VR system has been over-designed in density of extraction wells, lateral extent of influence, 
applied vacuums, and subsurface flow rates to ensure complete capture of vapors and steam. A 
plot plan of the VR well system is contained in Figure AA; 

5.9 Steam Condenser System 

The ERH condenser separates soil vapors from steam, performs as a liquid/vapor separator, air· 
strips steam condensate prior to discharge or re-use, and provides automated condensate 
pumping functions. The vapor outlet of the condenser contains a liquid/vapor knockout system 
and includes a mist eliminator that is 99% efficient in removing droplets· to a size of 10-microns. 
When connected to.a vacuum blower, the pressure drop across the condenser is less than · 
0.5-pounds per square inch (psi), which is equivalent to approximately I-in. Hg vacuum. 

·The expected volumes of steam, soil vapors, and condensate pa,ssing through the condenser 
during the treatability study are summarized in Table 6. Once the treatment volume is completely 
heated, the.VR system will capture approximately 330 scfm of steam and soil vapors from the 
subsurface. This combined flow will be composed of 200 scfm of steam and 130 scfm of soil 
vapors. Approximately 55,000 gallops of water will be removed from the subsurface during the 
remediation in the form of steam. This condensed water will be recycled for use as condenser . 
recirculation cooling water and as electrode drip water. 

The condenser is water-cooled, and the h.eat that is removed from the steam in condensation is 
reflected in a temperature rise of the recirculation cooling water. The heat is then removed from 
the recirculation water using a cooling tower in which a portion of the recirculation water 
evaporates with each pass. Operations of the cooling tower are very similar to that of an air­
stripping tower. Condensate water is recycled to replenish the recirculation water lost to 
evaporation. Due to the energy balance, the amount of water that is evaporated from the cooling 
tower is almost exactly equal to the amount of steam that is condensed, with the exact balance 
depending on the atmosphere's relative humidity. During the day, when the relative humidity 
tends to be lower, the condenser evaporates a little more water than it condenses. During the 
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night, and during rainy periods, the condenser tends to condense a little more water than it 
evaporates. 

Table 6. Estimated Flow Rates and Volumes of Steam and Condensate 

1 ' ,_ - ~: • t L\. ' ) l!. ~ ' I ~.1; l ~ 
r-· -----------~--:--·---~~___,,-: -----------a-'ff'Tl£:f \J&L ''CiX'\:\'7"!lrr ----1 
lIH:~w~~~¥_&'1t\~)_iL :-~ · ________ . ·'---·- ____ ~- __ · .. ~J!.t~}J":_~!J)_rni;@ll~V'.t;;:_~, ti:~x@k~.~- =~JR{lt~------- J 
Combined Steam and Vapor How 330 scfm NA 
Steam·from the Subsurface 200scfm NA 
Air and Vapors.from the Subsurface 130 scfm NA 
Water recovered from the subsurface ·1.1 irom 55,000 gallons 
Notes: 1How rates achievable when entire remediation volume is at design temperatures. 
NA = not applicable 

Steam extraction will remove groundwater from the subsurface at a rate of roughly l .1 gallons 
per minute (gpm) when the site has reached the target temperature. Nearly the entire resulting 
condensate stream is evaporated to the atmosphere as condenser cooling tower makeup water. 
Any excess condensate will be used as electrode drip water or will be stored for disposal, while 
any shortage.will be made up for with a potable water makeup supply. · 

Condensate collects in the condenser and is automatically pumped to the recirculation loop of the 
cooling tower. Prior to entering the cooling tower, excess condensate typically contains total 
VOCs at a concentration of less'than 500 parts per billion (ppb). Once it enters the recirculation 
loop, the condensate makes hundreds of passes through the cooling tower and is air-stripped until 
it contains VOCs at non-detectable levels. Cooling tower VOC emissions make up less than 1 % 
of the VOCs removed from the site and are described in section 8.3 below. Excess cooling tower 
is pumped to the onsite holding tank for storage and for use as make-up water for the cooling 
toweL Excess water remaining in the holding tank at the end of the remediation will be removed 

. by vacuum truck and disposed of by PCI. 

A potable water source is required to fill the condenser cooling tower at the start of operations 
and to serve as a makeup source during initial operations of the condenser. Prior to reaching 
significant steaming conditions in. the subsurface, evaporation of the cooling water will occur. 
This evaporated water needs to be replaced to maintain proper levels in the cooling tower. 

5.10 Electrode.Drip System· 

The ERH system will use recirculation water as drip water to help control the electrical 
performance of the electrodes. The drip water sequence and duration is remotely operated by the 
systems control program. The volume of drip water re-injected into the subsurface from which it 
originated will be approximately ~ the volume removed as condensate maintaining a negative 
groundwater gradient and hydraulic control. Details of the water injection h.ave been detailed in 
the provided water injection permit request GRE06 Condensate Re introduction 040606 acf. 
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5.11 Granular Activated Carbon Vessels 

Two granular activated carbon (GAC) vessel will be maintained onsite during the remediation 
with one unit online and one as a spare. Each vessel will be rated for vacuums of up to 15 in. Hg 
and contain about 1,000 lbs of GAe. The online GAC vessel will be arranged in a single 
configuration with a vapor stream bypass. The vapor stream will be monitored weekly with 
laboratory samples and three times a week with a PID to monitor mass removal. When the vapor 
stream exceeds 6 lbs/hour of total VOC mass removal the GAe bypass will be closed forcing the 
vapor stream through the GAC for vapor treatment. The influent and effluent of the GAe will be 
monitored on the same sample schedule of weekly with laboratory analysis and three times a: 
week with a PID. TRS will operate the vapor treatment system to maintain the emissions mass 
below 8 lbs/hour and will add or remove vessels to maintain sufficient vapor capture. When 
breakthrough has been observed in the GAe vessel it will be taken offline, the spare unit will 
become the new unit placed online for vapor treatment. . Spent GAe vessels will be profiled by a 
grab sample and will be replaced or refilled to maintain at least one spare onsite. Once the peak 
extraction of voes has passed a spare GAC vessel may not be maintained. An air emission 
permit request has been submitted as GRE06 Air Discharge Request 040506 acf 

voe breakthrough occurs when the GAe becomes saturated with VOes - when further 
adsorption of the vessel is not possible. Breakthrough is defined as a GAe vessel outlet 
concentration that exceeds 50% of the inlet concentration. If GAe breakthrough is reached 
during the remediation: 

• Electrical resistance heating will be stopped. 
• Vapor recovery will be stopped and the primary GAe vessels will be taken off service. 
• The secondary GAC vessels will be converted .to primary GAC vessels and the spare 

vessels will be connected as new secondary GAe vessels. 
• Vapor recovery and ERH operation will be resumed. 

6.0 Operations and Maintenance 

6.1 System Alarms. 

System diagnostics, controls and aJarms are processed through the computer in the ERH PCU. 
Automatic notification of a process shutdown is relayed to operations staff via an automated 
phone dialer. Operators can remotely switch the ERH PeU on or off, change the voltages applied 
to the electrical phases, reset alarms, and record system operating data throughout the ERH 
remediation system. Voltage changes are made immediately and may be set to cycle up or down 
over set time intervals. Alanns are provided for open door indications, transformer over­
temperature, over current trips and faults, and excessive phase current levels. 

Operators can remotely determine if system faults or unwanted operating conditions exist at the 
PCU, vapor recovery equipment or the electrode field. Most faults and undesired operating 
conditions can be corrected remotely by altering operating parameters or can be tolerated until 
the next scheduled site visit. More severe system faults may require portions of the electrode 
field, or the entire ERH PeU, to be shut down. Most system alarms result in an immediate shut 
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down of the PCU and in some cases must be cleared by a site visit before the PCU can be re­
energized. TRS will mobilize personnel as soon as possible to correct the cause of the system 
shutdown and return the system to normal operations. 

Because steam collection is a vital operations function, system faults that do not originate in the 
ERH PCU are relayed to the VR blower causing the VR system to shutdown. H the VR system 
shuts down for any reason, the ERH PCU automatically shuts down and an auto-dialer contacts 
operations personnel. 

H the ERH condenser is unable to process steam and condensate, a fault condition will result in a 
shutdown of the VR blower. This immediately stops steam collection and condensate production. 
Stopping the VR blower triggers a delayed shutdown of the ERH PCU and immediately initiates 
the automatic notification auto-dialer. The alarms for the ERH PCU, ERH condenser, VR 

. blower, and the excess condensate holding tank along with the actions caused by each alarm are 
identified in Table 7 ~ 

Table 7~ System Alarms and Actions 

~I~fq~Jiim---~~~=~=~~~:-- ~~-=~r~1~~Fi]_IJ--=~-~=~~~~=---l[AY-itfuit, ~-=~==~----=~~-: __ ] 
Generator power failure PCU Stops All equipment stops running 

VR blower stops · Operations staff are notified 
Condenser stops Site visit may be required 
Auto-dialer calls out 

Transformer over heating ERH PCU Alarms ERH PCU shuts down 
Blown fuse in ERH PCU ERH PCU stops Site visit may be required to 
ERH PCU failure or VR remains operational restart 
malfunction· Condenser remains 
ERH PCU shutdown operational 

Loss of an electrical phase No Alarm Problem seen in routine check 
Electrode malfunction or failure VR remains operational Site visit may be required 
Electrode overheating Condenser remains 

operational 

Condenser power failure Condenser Alarms VR Blower shuts down 
Condenser fan failure VR blower stops ERH PCU shuts down 
Condenser blower or pump Condenser stops Operations staff are notified 
failure Auto-dialer calls out Site visit is required to restart 
Hicli-High Level Alarms_ 
VR blower power failure VR blower stops ERH PCU shuts down 
VR blower failure Auto-dialer calls out Operations staff are notified 

Site visit is required to restart 

The following operational parameters will be measured during the remediation: 
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• power and energy input to the subsurface, 
• thermal gradients throughout the treatment volume, 
• :rate and mass of CVOC recovery from the subsurface, 
• rate and total volume of steam recovery from the subsurface 
• volume of condensate production, and 
• CVOC concentration in any discharged condensate. 

6.2 ERH Performance Metrics 

There are a number of criteria that may be used to evaluate the effective performance of the ERH -
process. The ultimate factor that determines success is the final reduction in soil contaminant 
concentration. Regardless of the status of all other criteria combined, reaching the target 
contaminant reduction goal renders the entire project a success. In addition to this metric, power 
application rates, total energy input to the subsurface, condensate production rates and totals, 
vapor stream contaminant concentration, and subsurface temperatures may all be used to 
measure progress in an ERH application. Of these additional metrics, the most important are 
temperature and power application rates. 

- Another performance criterion will be the amount of energy that is input into the subsurface. 
TRS anticipates that an average power application rate of 241kW will be input into the 
subsurface over the life of the project. This power application rate is anticipated to be sufficient 
to achieve the target heat-up rate described above, as well as the overall contaminant reduction 
goal. 

Since the total mass of contaminant in the subsurface cannot be accurately quantified, nor 
specifically located, vapor stream concentrations cannot be accurately predicted for use as a 
progress metric. 

In summary, two metrics will be used to monitor the ERH progress and performance until soil 
sampling is performed: 

• heat up rates and temperatures across the site 
o 1to3 °C/day within the actively heated zone(s) up to about 90°C 

• average power application rates 
o 241 kW over the life of the project 

' 

Again, the most important measure of project performance is soil CVOC concentration. Once 
average temperatures have reached 90°C, many portions of the site will have reaGhed boiling. 
Therefore, the heat-up rate of 1 to 3°C will no longer be a realistic measure of performance. 

TRS recommends several rounds of confirmatory soil sampling in order to save time, energy, 
and money. The first round of soil sampling will be conducted when the remediation 
approximately 70% complete. TRS expects that about 80% of the soil samples will meet the 
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remedial goal. TRS will then shut down the portions of the site that are clean and concentrate 
energy and efforts on those portions of the site that still contain 'significant contamination. Tetra 
Tech NUS will conduct a second round of soil sampling when the project is complete. If any soil 
samples fail to meet the goal then a third round of soil sampling will be scheduled. 

TRS reserves the right to modify the operational configuration of the system to focus power and 
· energy to areas of the site where it will do the most good (i.e., the regions that contain the 
greatest residual contamination). At this point in the remediation, power application rates may 
decrease as power and energy are focused on those areas that need it most, and soil and 
groundwater concentrations will become the measure of progress. 

6.3 Site Security and Fencing 

The equipment compound is contained within a 6-foot chain-link fence with a privacy curtain. 
"DANGER - HIGH VOLTAGE" signs will be prominently displayed along the perimeter of the 
equipment compound and treatment area. Additional security is provided for the ERH PCU via 
key-lock doors on the PCU enclosure. The posts of the fence will be embedded into the ground 
but not set in concrete. The average spacing between the electrodes and fence will be 
approximately 15 feet. The post installed along Sampson Street will be within a few feet of the 
H row electrodes and will be covered with PVC oversleeves to prevent any contact to a potential 
electrical conductor. The fence will be installed by a National Fence, a facility approved private 
fencing contractor. 

7 .0 System Operations 

System installation will require approximately 3-4 weeks and will involve standard subsurface 
drilling and construction activities. Once the electrodes and TMPs are in place, activities will 
include preparation and piping of the condenser and VR systems. Simultaneously, the ERH PCU 
and the data acquisition system will be prepar~ for operation. The final steps in system 
installation include the connection of electrical power, control wiring, and system interlocks. 

Before energy is first applied to the subsurface, the ERH condenser and VR systems are made 
operational and optimized. Next, the activities in Section I of the ERH Start-Up Check List 
presented in Appendix B are completed. Finally, all system interlocks are tested to verify proper 
operation. 

Complete start-up and optimization of the VR and ERH system takes one to two weeks. ERH 
start-up is initiated by establishing a personnel exclusion zone around the electrode field and 
energizing the electrodes at a low applied voltage. With the field energized, operating parameters 
in the ERH PCU are compared against known standards and a step-touch voltage survey is 
completed throughout the area overlying and surrounding the treatment zone. In recording step­
touch potentials, attention is taken to make extra readings at locations where objects that could 
carry induced voltage extend from the subsurface. 
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. If all operating conditions ate within accepted standards, the voltage to the electrode field is 
slowly increased. With each significant increase in applied voltage, operating parameters are 
reviewed and a step-touch voltage survey is performed. If operating conditions are not within 
accepted limits, changes are made to the system configuration until' they are once again 
acceptable. This iterative process can take several days before the full design voltage is applied 
to the field for extended periods. 

Once power application levels have reached optimum conditions, the activities in Part II of the 
ERH Start-Up Check List are completed to establish that the system is ready for unattended 
operations. During this process, operations of the ERH PCU are observed while optimum voltage 
is applied to the electrode field. Remote capabilities of the PCUand data acquisition system are 
then verified. 

Once the site has been cleared for unattended operations, the system can be monitored and 
controlled remotely by TRS operations staff. Routine site visits are cond.ucted to perform site 
checks; equipment maintenance, system optimization tasks, and scheduled measurements and 
sampling activities. As necessary, unscheduled site visits are made to respond to variances in 
operating parameters and system alarms. 

Following ERH system shutdown, TRS will provide a draft final Remedial Action report within · 
14 days that summarizes the following elements: · · 

• ER,H treatment system as-built drawings, 
• Operating parameters,. including total energy input, and temperature, 
• Treatment duration, 
• .Contaminant mass removed, 

. • Soil concentrations achieved, and 
• Metrics achieved or not achieved. 

8.0 Contingency Planning 

As part of contingency planning, TRS will provide Navy personnel with training on proper 
system shut down procedures. 

8.1 Power and MechaniCal Failures 

· In the event of a utility power failure, all system equipment will shut down and the auto-dialer 
will contact operations staff using an emergency battery pack for power. A site visit is required 

·to clear all alarms, restart the VR blower, and restart the operations computer before the ERH 
PCU can be re-energized. 

Fuse or breakers protect each major electrical component used in the remediation system from 
severe damage in the event of electrical surges. Larger electrical motors are further protected 
from overheating by automatic thermistors that trigger automatic shutdowns of the motor if 
normal operating temperatures are exceeded. The common causes of shutdown for each piece of 
equipment used in the remediation system are listed in Table 8. 
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Table 8. Common Causes of Equipment Shutdown 

r-•----·---------...----.-~-..---~~~--...----.---~---............ ....-_,_........,. ___ ~___,..~-----
~ . .. .~gJ~U..~~ · ·· :. · -.,__ 11' -.. · .... ·!'.CBin::Lif;~ftiJ'®-jni~~~Illil.ill:i~ J 
L----·-.. -' . ____ __: ___ . ____________ JL _. ____________ ·-·- .---·---------·-----~~-· ---~~-- ---. ...J 

ERHPCU Power failure and blown fuses 
Internal transformer fault condition 

VR blower stops 
YR Blower Power failure and blown fuses 

Internal blower fault conditions 
Mechanical failures (belts/bearings) 

Condenser malfunction 
ERH Condenser Power Failure and blown fuses 

Internal condenser fault conditions 
Mechanical failures (belts/bearings). 

Each piece of equipment is provided with the level of protection from power failure and 
electrical surges required by the National Electrical Code and the equipment manufacturer. The 
equipment alarm and control wiring systems are designed to ensure that equipment shutdowns 
will not result in operating conditions that pose a risk to human health or the environment; 

If a fault or alarm causes the ERH PCU to shut down, the creation of steam in the subsurface 
stops immediately. However, residual steam remains· in the subsurface and that steam may 
slowly spread by diffusion to unheated vadose zone region in shallow soils above the treatment 
zone. As the steam encounters cool soils, it condenses before traveling more than a few feet. This 
condensate will be remediated by the VR system once operations are restarted. 

8.2 Storms and Lightning 

The ERH PCU is grounded per National Electrical Code requirements for a strike by lightning. 
Additionally, fuse protection is provided throughout the ERH PCU and supporting pieces of 
equipment. 

Even though most of the treatment· area is covered, 'during a very severe storm the shallow 
vadose zone may become temporarily flooded by surface water. The VR and condenser systems 
are designed to accept some extracted groundwater from the subsurface. At full steaming, the 
capabilities of the extraction systems will be less than one-third utilized by the 1.1 gpm bf 
groundwater being removed from the subsurface as steam. If the storm is not overly severe, the 
extraction system will be able to keep up with the surface water infiltration and normal 
operations will continue. If surf ace water infiltration overcomes the extraction system, level · 

· alarms in the condenser will trigger a shutdown of the VR blower, which will shut down the. 
ERH PCU. A site visit will be required to clear the alarms and restore the system to operation. 
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8.3 Condenser· Cooling Tower Emissions 

At the start of the remediation, the condenser cooling tower is filled with potable water. During 
the remediation, this water level is maintained primarily with condensate. A makeup water 
source, in addition to condensate, is also required as a backup supply, mainly to keep the cooling 
tower full during the period before the site reaches full steaming conditions. Condensate added to 
the cooling water loop is air stripped of VOCs inside the cooling tower. Vapors from the 
condenser cooling tower do not require treatment prior to release to the atmosphere even when 
condensate is the primary makeup water source as described below. 

8.4 Secondary Containment 

Secondary containment is not provided for the VR piping or the ERH condenser. When the entire 
remediation volume is at boiling, the VR lines hold less than 2 gallons of groundwater in the 
form of water droplets and steam. During operations, these lines are under vacuum and a line 
rupture will not result in the venting of steam. 

A worse case scenario is the loss of vacuum in_ the lines during steaming, either by design or an 
accidental shutdown. In either case, steam in the lines will condense to form less than 2 gallons 
of condensate. This condensate will remain in the lines or flow back to into the subsurface. Any 
voes in the condensate flowing back into the subsurface will be remediated by the system once 
it is restarteo. 

Once created in the condenser, up to 120 gallons of condensate is stored under vacuum until high 
level switches tum on the condensate pump. Condensate is then automatically pumped to the 
make-up water tank and then to the condenser cooling tower water recycle loop as make-up 
water. If a leak were to occur in the cooling water recycle loop, the spill would be a mixture of 
potable water and treated condensate. All water levels are maintained automatically through the 
use of level switches, float valves, solenoid valves, and pumps. 

Ifexcessive condensate collects in the condenser due to failure of the condensate pumping 
system, a high-high level switch is activated, automatically shutting down the vapor extraction 
blower. This action immediately stops the flow of steam into the condenser, provides a delayed 
shut down of the ERH PCU, stops the application of electrical energy to the subsurface, and 
automatically notifies the operations staff. · 

8.4 System Noise Compliance 

The ERH system operates on a 100% duty cycle and must maintain a maximum sound ~:mtput of 
60 db. The noise receptors from which the system will be monitored are the fire station to the 
east, the southeastern barracks and the administrative building to the south. Measures have been . 
implemented into the system design, such as sound enclosures and multiple piping silencers to 
control noise production. · During the shakedown/startup phase of the project the sound 
production of the system will be monitored for the designated noise receptors. Each component 
will be isolated and then operated together to identify noise producers that require addition sound 
controls before the system is allowed to operate at a constant state. 
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9.0 Sampling and Monitoring 

9.1 Sampling and Monitoring Strategy 

The effectiveness of the ERH remediation will be evaluated by monitoring the reduction of PCE, 
TCE, DCE, and VC concentrations in the site soil. Additional sampling and monitoring will be 
performed during the course of the project to track the progress of the remediation, to support 
operational decisions, and to manage waste streams. Sampling and monitoring will be performed 
in three phases: pre-heating baseline sampling, sampling and monitoring during operations, and 
post-heating sampling. Chemical analytes will be sampled from soil, the recovered soil vapor 
stream and the vapor treatment GAC. Detailed sampling procedures for the vapor stream have 
been included in the provided sampling and analysis plan. 

9.2 Vapor Samples and Mass Removal 

A recovered vapor sample will be collected weekly by TRS and analyzed for CVOC (EPA 8260) 
concentrations to provide a determination of the mass extraction rate of the ERH process and to 
help determine when soil samples should be collected for confirmation purposes. This sample 
will be collected via bag samples on a weekly basis until the peak voe extraction rate has 
occurred, and then .collected every two weeks thereafter. In order to use the vapor information 
for system optimization, the sample analysis turnaround time will be 4 days or less during 
weekly monitoring, then I-week for bi-weekly monitoring. 

The mass removal will be determined by multiplying the mass extraction rate between two 
sample points by the time between the two sample points. The mass removal rate will be 
averaged between the beginning and end of each time period. Any downtime for the vapor 
recovery blower will not be counted in the total. The equation used for the mass extraction rate 
is listed below: 

Equation: Contaminant mass removal rate (lbs/day)=(85% x Flow rate FPM x Pipe size sqft.) x 
(Concentration ppmv/Conversion factor 1) x Conversion factor 2 

Conversion factor 1 adjusts the mass for the individual constituent to compensate for its specific 
·gravity, listed below 
PCE=148 TCE=186 cis-1,2 DCE=253 VC=392 

Conversion factor 2 is equal to 0.0898 and accounts for the following unit changes 
(milligrams--+ lbs, minutes--+days, liters--+cf) 1440*28.3171453593=.0898 

The inner pipe diameter of Schedule 40 PVC sample iocation is 3.042-inches with a cross­
sectional surface area of 0.0505-sqft. 
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9.3 Post- Remediation Sampling 

After shutdown of the ERH system, confirmatory soil samples will be collected from the 
baseline borings and analyzed for CVOC concentrations. Results of these analyses will be 
compared to baseline concentrations and percent VOC concentration reductions calculated. The 
remedial goal for soil is to reduce CVOC concentrations to below 20 mg/kg. 

9.4 Operational Monitoring 

Several parameters will be measured during the operation of the ERH system to support an 
assessment of the effects of heating on selected properties of soil and CVOCs. Records of 
applied power and mass of contaminants and water removed are essential to the assessment of 
system performance. Measurement of condensate volume, applied/derived vacuum, and 
temperature can be used to assess the changing properties of the soil and CVOCs during the 
remediation. 

Plots of applied power versus time, both as power use in kilowatts, and cumulative energy 
applied to the soil as kilowatt-hours, will be used to show trends during the operation period. 
These trends will be compared to changes in the CVOC removal rate, by graphing pounds of 
contaminant removal vers_us time, to monitor the performance of the treatability study. The 

· trends of these parameters over time will be a key measure of the progress of the ERH system 
operations. 

The primary means to assess the thermal performance of the study will be a plot of temperature 
versus time and versus depth at the three TMP locations. 

9.5 Subsurface Temperature Monitoring 

The ERH heating process is tracked by monitoring the operating parameters of the ERH PCU 
and subsurface temperatures. Thermocouples will be located in monitoring strings installed 
vertically into the subsurface at the three TMP locations. Each TMP will contain multiple 
thermocouples located at five-foot intervals. Thermocouples will be monitored continuously 
usiQg the ERH control system and temperature profiles will be produced to show temperature 
versus time and temperature versus depth bgs. 

9.6 Operational Reporting 

ERH monitoring information as well as observations arid suggestions for the project will be 
submitted to the client as part of a weekly report. · 

10.0 Subcontractors 
Two subcontractors will perform work onsite on behalf of TRS to install various portions of the 
ERH system. A fencing contractor will install an exclusion fence using embedded posts, chain 
link and privacy curtain. The primary electrical service will also be provided by a local electrical 
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subcontractor with a current Illinois electrician's license. Table 9 below, lists each 
subcontractor's information with their insurance certificates included as Attachments C-1 and C-
2 

Table 9. Subcontractor List 
;-·----~- ~-~-~iilli~:l:--~·.r-:-:-·-:rm-.J1::---:--~i-G'h•rr~tiiT~~~F1~11---=-ntiT---.-]r~-. nJ.tll:[Jl;'l~ ··-·_- ·.., 
'------·--- ____ _..~ .. -- --~--'--~-;-!";1-.-!_ .. _ .. ______ _:.. __ -ti.;. --:::.~C"::'"-~ ':;"'~ ---=-- __ ::;}-~-=---.J-·----·-~ -- -~--"""----- L __ , ____ -:; __ ..... ~-:.~L--~- - _, 

Aldridge Primary 
Dan Vetter (847) 680-5200 

Electrician's 
Electrical, Inc. Electrical Service License# C41951 

National 
Illinois BL# 

Construction Security Fence Debbie Swetin (630) 499'-6848 
23289201 

Rentals 
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Appendix A-Systeni Drawings 
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Site: Project Number: ___ _ 

Section 1. To be completed prior to first application of power: 

· What is the expected electrode voltage? 

What is the voltage rating of the cables? 

What is the electrode spacing? 

What is the electrode diameter? 

What is the electrode conductive interval? 

List and describe all subsurface conductive materials that pass through the field: 

How is the ERH system grounded? 

0Are there ground rods? 

Distance from field? 

~he current to ground monitored? · 

-01s there an automatic ERH shutdown for excessive ground current? 
What is the shutdown setpoint? 

Is there a surface exclu~ion zone? 

Have personnel who wiH enter the exclusion zone signed the acknowledgement? 
Is there a personnel excJusion fence? ..... .._ .. 

Does the fence have barbed wire? 
oes the fence have embedded posts? 

Is the fence connected to utility ground?· 

- .. A_r .. e there "Danger - High Voltage" signs posted? 

---Are these signs at 20 foot spacing on all sides? · 
_ .. D_oe_ s a fence separate the equipment from the field? 

---Does this fence have an interlocked access gate? 
Does the fence have a surface grid? 

What is the grid material? 
Dis the fence connected to the grid? 

At what interval? · 
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Site: 

Dis the grid covered? 
What is the grid covered with? 

0Are there boundaries of the exclusion.zone that use existing fences/walls? 

Describe these fences/walls: 

0Are the electrode heads insulated? 
Describe the electrode head insulation: 

~ny part of the field riot covered by an exclusion zone? 

0Is there a subsurface neutral zone? 

What depth interval is the neutral zone? 
·~hat is the depth to water? 
What is the depth to known utilities? · 
What is the neutral zone material? 
What gauge is the neutral wire? 

~he neutral connected to utility ground? (not recommended) 

~Is the amperage to ground monitored? · · 

Dis there a surf ace grid? 
What is the grid material? 

Bls the grid connected to all vaults or other surface metal? 
Is the grid covered? . 

What is the grid covered with? 
Are there electrode vaults? ---' Do the vaults lock? 

Are the vaults connected to utility ground? 

Can the vaults flood? 

re the electrodes insulated? 

r--+-... 
Is a "Danger-High Voltage" sign in each vault?· 

re there any monitor wells in the field? 

What material are the monitor well casings? 

re the monitor wells in vaults? ---Are the vaults locked? 

re the vaults connected to the surface grid or utility ground? 
Is a "Danger - High Voltage" sign in each vault or on each well? 

Project Number: 

Has the company responsible for monitoring been notified of danger by letter? . 
Date of letter: 

e there "Danger- Buried High Volt~ge" sig~s? . 

Are these signs at 50' spacing? 

s the property owner been. notified of subsurface voltage by letter? 
Date of letter: 

nis the site open to the public? 
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Site: Project Number: 
~--------------------

The site is ready for the application of power. 

Project Leader date Reviewer 

Date that a copy was sent to Operations VP. 

Section 2. To be completed prior to first unattended operation: 

What is the typical electrode voltage? 

How long as the system been operating at this voltage? 

What is the amperage to ground? 

What is the highest observed amperage in a neutral wire? 

What is the voltage from neutral to ground? 

~s a step-and-touch voltage survey Jog sheet been prepared? . 
-0Does the Jog sheet refer to a plot plan that shows measurement locations? 

(attached copy shows survey results) 
0Has a voltage to utility ground survey been conducted? 

(attached copy shows survey results) 
Describe any anomalous measurements (electrodes with high or low currents, unusual voltages, etc.) 

What changes were made is response to the anomalies? 

(attach a copy of the post-change voltage survey) 

The site is ready for unattended operation. 

Project Leader date Reviewer 

Date that a copy was sent to Operations VP: 
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