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2.0 Initial Evaluation and Sampling Rationale 

This section presents an evaluation of available background information and existing 
conditions for SWMU 14 included in this 'evaluation. In addition, this section also presents 
the proposed sampling and rationale for execution of sampling for work related to this 
Remedial Investigation Work Plan. 

Specific sampling techniques and analytical methods proposed for the investigation are 
documented in Section 3. 

2.1 SWMU 14 - Q-50 Satellite Accumulation Area 
- -- - - 

Site Summary 
SWMU 14 is located in the northeast comer of Sewell's Point at Naval Station Norfolk 
(NSN). The site consists of a concrete storage pad surrounded by a grasscovered field. The 
approximate dimensions of the pad are 15 feet by 25 feet. SWMU 14 was a 90-day 
hazardous waste accumulation area where wastes, generated through various waste 
streams, were processed (sampled, identified, labeled, packaged) before being shipped to 
storage and eventual disposal. Petroleum staining at several areas was observed during 
previous site visits. A review of a 1982 EPIC aerial photo of the site showed a drum storage 
area and scrap metal pile to the north and east, respectively of the concrete storage pad. In 
addition, historical plans of the area showed stockpiled railroad ties and metal debris to the 
northeast of the storage pad. 

Areas of stained soil were observed at SWMU 14 during the RFA site inspection performed 
in 1992. There was no mention of soil staining or other indication of possible contamination 
during the RRR Study field activities. Sampling and analysis of the surface soil were 
performed in October 1995 during the Phase I RRR study. Additional samples were 
collected in September 1996 during the Phase 11 lU7R study. A Supplemental Investigation 
was completed at SWMUs 6,9,10 and 14 in 1998. 

Following the results of the 1998 Supplemental Investigation, an additional investigation 
was completed for SWMU 14. Additional surface soil, subsurface soil, and gro~mdwater 
sampling was conducted as part of this investigation. The data assessment was presented 
to the NSN Tier I Partnering Team and included a comparison of soil and groundwater 
analytical data to human health risk assessment screening levels. Recommendations from 
the NSN Tier I Partnering Team include additional surface soil sampling, subsurface soil 
sampling, and groundwater sampling as described in this work plan. 

Summary of Previous Investigations 
The following studies/reports have been completed to evaluate the presence of 
contamination and potential exposure pathways associated with SWMU 14 at NSN: 

Phase I Relative Risk W i g  Sbdy (1996) 



Phase II Relative Risk Ranking Study (1996) 

Stlpplemental Investigation (1998) 

Additional Investigation (1999) 

Geophysical Survey (2000) 

These investigations are described next. 

Relative Risk Ranking Studies and 1998 Supplemental Investigation Summary 
Baker Environmental, Inc. has completed two Relative Risk Ranking (NU() studies to 
evaluate the presence of contamination and potential exposure pathways assoaated with 
the SWMUs at NSN. The results of the first study are doc~unented in the Finn1 Relntive Risk 
Ranking System Dntn Collection Snmplingnnd Annlysis Report, Nnval Bnse, Norfolk, Virginia, 
dated Jannary 9,1996. During thePhas* I RRR study, samples were collected at SWMUs 9, 
10, and 14. The results of the second study are documented in the Draft Plmse I1 Relntive Risk 
Ranking S y s t m  Dntn Collection Sampling nnd Analysis Report, Naval Bnse, NorfoN Virginin 
dated December 9,1996. During the Pltnse II study, additional sampling was conducted at 
SWMUs 10, and 14. A Supplemental Investigation was completed at SWMUs 6,9,10 and 14 
and the results are presented in SWMLI Sttpplementnl Investigntion Report, Nnvnl Bnse Norfolk, 
Virginin, dated July, 1998. The analytical protocol and results of the Phase I RRR Study, the 
Phase II RRR Study, and the Supplemental Investigation are summarized in the following 
narrative. 

Concentrations of detected &.emicals were compared to the following current USEPA 
screening and regulatory screening criteria for each sample matrix: 1) risk-based residential 
and industrial concentrations (RBCs) for soil, 2) USEPA tap water RBCs and drinking water 
Maximum Contaminant Levels (MCLS) for groundwater, &d 3) the USEPA Region 5 
Biological Technical Assistance Group (BTAG) screening values for sediments. 

Nine surface soil samples were collected at SWMU 14 during the Phase I and I1 RRR study. 
The Phase I samples were analyzed for VOCs, SVOCs, metals, and cyanide. phase 11 
samples were analyzed for VOCs, SVOCs, Pesticides/PCBs, and metals. A total of ten 
groundwater samples were collected and analyzed during the Phase I and I1 RRR Study and 
the Supplemental Investigation field activities at SWMU 14 and were also analyzed for 
VOCs, SVOCs, Pesticides/ PCBs, and metals. 

Groundwater 
A total of ten groundwater samples were collected and analyzed during the Phase I and I1 
RRR Study and the SWMU Supplemental Investigation field activities at SWMU 14. 
Groundwater at this SWMU was estimated to flow east to northeast, towards Willoughby 
Bay. The assumed upgradient groundwater sample at SWMU 14 was collected at NBWl4- 
DW05. Gro~mdwater exceedences are shown in Figure 2-1, and the data is summarized 
below: 

Concentrations of chlorobenzene, benzene, chloromethane, 1,4dichlorobenzene, vinyl 
chloride, methylene chloride, pentachlorophenol, benzo(a)anthracene, 
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benzo@)fluoranthene, bis(2-ethylhexyl)phthalate, carbazole, Aroclor-1248, Aroclor- 
1254, Aroclor-1260, antimony, arsenic, barium, and iron exceeded background and the 
tap water RBCs in at least one groundwater sample collected at SWMU 14. 

Concentrations of chlorobenzene, benzene, methylene chloride, pentachlorophenol, 
Aroclor-1248, Aroclor-1254, Aroclor-1260, antimony, barium, and lead exceeded the 
drinking water MCLs in at least one simple. 

No contaminants were detected in upgradient location DW05, indicating the 
contaminants are site related 

Soil 
A total of seventeen surface and eight subsurface soil samples were collected at SWMU 14 
during the RRR Sh~dy and 1998 Supplemental Investigation field activities. Compounds 
detected at concentrations that exceeded the residential and/or industrial RBCs are shown 
in Figure 2-2 and are summarized below: -- - - 

Eleven contaminants were detected at concentrations exceeding the residential and/or 
industrial RBCs or the lead soil screening criteria in the soil samples. 

Residential RBCs and background concentrations were exceeded in at least one sample 
for the following compounds: Benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenz(a,h)anthracene, indeno(lX3-c,d)pyrene, Aroclor-1254, 
antimony, arsenic, iron, and copper. Benzo(a)pyrene, dibenz(a,h)anthracene, Aroclor- 
1254, and arsenic concentrations also exceeded the industrial RBCs in at least one 
sample. In addition, lead exceeded the soil screening criteria at two locations. 

Five contaminants were dbtected at concentrations exceeding the residential and/or 
industrial RBCs in the subsurface soil samples. 

Benzo(a)pyrene, Benzo@)fluoranthene, and Aroclor-1248 were detected at 
concentrations exceeding the residential RBCs and background concentrations at one 
location. Arsenic concentrations exceeded the residential RBC and background 
concentration at all sampling locations. In addition, arsenic concentrations exceeded the 
industrial RBC at 6 locations. 

Sediment 
Two sediment samples were collected at SWMU 14 during the Phase I1 RRR Study field 
activities. Compounds detected at concentrations that exceeded the screening criteria are 
shown in Figure 2-3 and summarized below: 

In all, fourteen contaminants were detected at concentrations exceeding the BTAG- 
Sediment values. 

Acenapthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, 
fluorene, indeno(l,2,3-c,d)pyrene, N-nitrosodiphenylamine, phenanthrene, pyrene, 
chromium, copper, lead, and zinc concentrations exceeded the BTAG sediment 
screening values in at least one sediment sample. 

The previous investigations identified the presence of SVOCs , PCBs and metals in soils at 
levels exceeding the RBCs. However, the source and extent of the contaminants were not 
delineated. potential sources include former locations of railroad ties, scrap metal, drums 
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Soil 
Soil analytical data collected was evaluated against risk-based residential and ind~strial 
concentrations (RBCs) and revised backgro~md concentrations for soil. Figure 2-4 presents 
the RI (Phase I) soil exceedences. The following list of chemicals exceeded both Residential 
RBCs and background concentrations: antimony, arsenic, cadmium, copper, iron, 
vanadium, aroclor-1242, aroclor-1248, arqdor-1254, aroclor-1260, dieldrin, 
benzo(a)anthracene, benzo(a)pyrene, benzo@)fl~~oranthene, dibenz(a,h)anthracene, and 
indeno(l,23cd)pyrene. 

The following chernicals exceeded both Industrial RBCs and backgrottnd concentrations: 
arsenic, arodor-1260, and benzo(a)pyrene. Therefore, the only chemicals in soil that 
exceeded all screening criteria (background levels, Residential RBCs, and Industrial RBCs) 
were arsenic, aroclor-1260, and benzo(a)pyrene. 

Groundwater 
Groundwater analytical data wezg evabated against USEPA drinking water Maximtun 
Contaminant Levels (MCLs). Figure 2-5 presents the RI (Phase I) no~mdwater exceedences. 
The following chemicals exceeded water Maximum contarninant Levels (MCLs) 
in grotmdwater: barium (toial and filtered), thallium (total and filtered), pentachlorophenol, 
benzene, chlorobenzene, and vinyl chloride. 

Geophysical Survey 
A geophysical s w e y  was performed in June, 2000 lo further-characterize the subsurface 
conditions at the site. A copy of the s w e y  report is contained in Appendix B. The data 
indicates that there are numerous high intensity magnetic anomalies located throughout the 
survey area. These types of anomalies are typical of buried ferrot~ objects. The anomalies 
tend to terminate in the soutl-Geast and southwest comers of the s w e y  area indicating the 
possible boundary of the fill material. A GPR profile was performed on the extensive 
anomalies located on the eastemside of the concrete slab. However, these results were 
inconclusive, possibly due to oxidation of the buried material or the close proximity of 
groundwater. 

Supplemental Investigation (RI Phase II) . 
Based on a complete review of all available analytical data collected during previous 
investigations and a consensus item established by the NSN Tier I Partnering Team, 
additional investigation was proposed. The objectives of the RI Phase IIinvestigation at the 
SWMU 14 were to: 

Further characterize the nature and extent of the contamination. 

Establish backgro~md concentration values ~~pgradient of the waste. 

Investigate several anomalies detected during the geophysical survey. 

The RI Phase I1 sampling included: 

Twenty surface and seventeen s~~bsurface soil samples were collected to characterize the 
source and downgradient extent of contamination. Each of the surface and subsurface 
soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL Pesticides/PCBs, and TAL 
metals. 
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Six monitoring wells were installed and constructed of 2-inch diameter PVC well 
casings and well screens. The wells extended to a depth of approximately 15 feet 
depending on the depth to first encountered water. The monitoring wells were installed 
using a HSA drill rig with 4 'A" inner diameter auger stems. Following well installation 
and well development, groundwater samples were collected from all six monitoring 
wells and analyzed for TCL VOCs, TCL SVOCs, TCL Pesticides/PCBs, and TAL metals 
(total and dissolved). 

All analytical data collected was compared to the following current USEPA screening and 
regulatory screening criteria for each sample matrix: 

3) risk-based residential and site backgro~md concentrations (RBCs) for soil, and 

4) USEPA drinking water Maximum Contaminant Levels (h4CL.s) for groundwater - 
The human health risk assessment evaluation of the data was limited to 
developing/approving the list of-aiteria used for screening at SWMU 14. The 
interpretation was limited to comparing measured sample concentrations to these screening 
values. This evaluation did not include calculation of risks to potential receptors. 

Soil 
Soil analytical data collected was evaluated against risk-based residential and industrial 
concentrations (RBCs) and revised background concentrations for soil. Figure 2-6 presents 
the soil exceedences for RI (Phase 11). The following list of chemicals exceeded both 
Residential RBCs and background concentrations: arsenic, antimony, lead, manganese, 
and thallium. 

Groundwater 
Groundwater analytical data were evaluated against USEPA drinking water Maximum 
Contaminant Levels (MCLs). Figure 2-7 presents the groundwater exceedences for RI 
(Phase 11). The following chemicals exceeded drinking water Maximum Contaminant 
Levels (MCLs) in groundwater: Total arsenic, dissolved arsenic, and benzene. 

Other 
During the N (Phase 11) field investigation, a subsurface container was encountered while 
performing boring NBW14DSlQ. The container is believed to be metallic and may be a 
tank of some kind. What appeared to be product was noted to be present on the drilling 
augers upon their removal. The boring was backfiied with bentonite clay and relocated 
away from the tank. 

SWMU 14 RI (Phase Ill) Sampling Rationale 
The objectives of the RI (Phase 111) are as follows: 

Further characterize the nature and extent of soil and groundwater contamination 
associated with the SWMU 14/Q-50 Area. 

Determine, to the extent possible, the western and southern limits of waste/fill material 
associated with the SWMLJ 14/Q-50 Area and establish background levels upgradient of 
the material. 
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Determine the nature of the anomaly enco~mtered at boring location NBWIPDS19 
during the RI (Phase 11) field activities. 

Collect s~uface water and sediment samples from the pond located at the southeastern 
comer of the SWMU 14/Q-50 Area in order to begin assessment of any impacts 
associated with surface run off and groundwater discharge to the surrounding water 
bodies. 

The following recommendations for the SWMU 14 RI Phase III are based on a complete 
review of all available analytical data collected during previous investigations and a 
consensus item established by the NSN Tier I Partnering Team. The proposed RI Phase 111 
soil boring and monitoring well locations are presented on Figure 2-8 and will include: 
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Perimeter Soil Borings 
A total of five soil borings (NBW14DS39, NBWICDS40, NBW14DS41, NBW14DS42, and 
NBW14DS43) will be performed along the suspected outer limits of the SWMU 14 to 
identify the lateral extent of waste/fill material associated with these areas. The soil borings 
will extend through any encountered waste/fill material. It is estimated that the borings 
will reach to a maximum depth of 20 feet below ground surface. The soil borings will be 
installed using a HSA drill rig with 4 %" inner diameter auger stems. Based on the results of 
these initial soil borings, it is estimated that up to six additional 'contingency' soil borings 
may be installed in order to better define the lateral exknt of waste/fill material. A surface 
and subsurface soil sample will be obtained from each of these soil borings and analyzed 
for TCL VOCs, TCLSVOCs, TCL Pesticides/PCBs, and TAL metals. 

Contingency Soil Borings - 
A total of six contingency borings are anticipated in order to accurately define the extent of 
waste/fill material along the wesEkm -&id southern boundaries of the area. These borings 
(if installed) will follow the same installation and sampling procedures as above. 

Dioxin/Pentachlorophenol sampling 

Five soil borings (NBWlPDSM through NBW14DS48) will be installed within the interior 
of the SWMU 14 in order to collect soil samples for dioxin and pentachlorophenol analyses. 
These boring5 will be completed as near as possible to historical boring locations in which 
PCB/Pesticides were located. The corresponding historical locations are: NB14DW02, 
NB14DW03, NB14DW04, NB14S4, and NB14DS08. Two soil samples will be obtained 
from each of these soil borings and analyed for dioxin and SVOCs. It should be noted that 
although pentachlorophenol i.6 a targeted contaminant for these samples, the SVOC analysis 
will provide pentachlorophenol as well as other semi-volatile concentrations. 

Monitoring Wells 
It is anticipated that up to four of the soil borings will be converted to mo~toring wells. 
Following well installation and well development, groundwater samples will be collected 
from all new monitoring wells and analyzed for TCL VOCs, TCL SVOCs, TCL 
Pesticides/PCBs, and TAL metals (total and dissolved). 

Test Pit 
It is proposed that an  exploratory test pit be performed in order to positively identify the 
origin of the anomaly encountered at soil boring NBWlCDS19 during the RI (Phase JJ) field 
activities. A backhoe is anticipated to be sufficient to accomplish this task. Once the origin 
of the anomaly is determined, the partnering team will discuss additional actions. 

SedimentlSurface water Sampling 

Two sediment and surface water samples will be collected from the lagoon located in the 
southeastem portion of the area. The sample locations will approximately coincide with the 
stormwater outfall located on the northwestem comer of the lagoon and the drainage swale 
located on the northern side of the lagoon. The samples will be analyzed for TCL VOCs, 
TCL SVOCs, TCL Pesticides/PCBs, and TAL metals. 



3.0 Technical Approach and Investigation 
Procedures 

This section details the technical approach developed to perform the sampling activities 
associated with the SWMU 14 RI Phase I11 as described in this work ~ l a n .  The eoal of the . - 
sampling effort is to supplement data collected during previous investigations at Naval 
Station Norfolk, and to make a recommendation for additional action or no further action 
based on the data interpretation. As described in Section 2, a review of the available 
analytical data collected during previous investigations was performed and sampling 
locations were selected based on this review. In addition, the work plan was joint scoped by 
the NSN Tier I Parhering Team with representatives from LANTDIV, VADEQ USEPA, 
and CH2M Hill at the January 2001 and March 2001 meetings in Virginia Beach, Virginia. 

The tasks included in the technical approach are listed below. The remainder of this section 
provides detailed discussions of investigation procedures. 

Task 1: Project Planning 

Task 2: Field Investigation 

Task 3: Sample Analysis and Validation 

Task 4: Data Evaluation 

Task 5: Site Investigation Report 

3.1 Task 1: Project Planning 
This task consists of the preparation of Project Plans associated with the supplemental site 
investigations. Meetings and project management activities are also documented. 

Work Plan 
A Master Work Plan (WP), Master Sampling and Analysis Plan (SAP), and Master Health 
and Safety Plan (HASP) have been prepared for the activities to be performed for 
Installation Restoration Program (IRP) investigations at NSN (Final Master Project Plan, 
Volumes I and 11, Naval Base, Norfolk, Norfolk, Virginia, October 1997). The Master SAP 
consists of three documents: the Master Field Sampling Plan (FSP), the Master Quality 
Assurance Project Plan (QAPP), and the Master Investigation-Derived Waste Management 
Plan (IDWMP). LANTDIV, in conjunction with the United States Environmental Protection 
Agency (USEPA) Region III, and the Virginia Department of Environmental Quality 
(VDEQ) has agreed that one set of Master plans will provide the background information 
needed to understand base-wide site conditions, the approach to be used for investigations, 
and general types of activities to be accomplished. 



This document and the attached Appendix A: Site-Specific Checklists will supplement the 
Master Plans with site-specific information for the additional investigation at each of the 
SWMUs. The HASP, FSP, QAPP, and IDWMP are presented as checklists of items based on 
the existing Master Work Plans (including other supporting documentation, and 
additions/deviations from the Master Plan), and are submitted as an Appendix to this 
document. 

The following presents a description of each element of the site-specific plans 

Site-Specific Investieation-Derived Waste Plan Checklist: The IDWMPs will describe 
procedures used for the handling and disposal of waste materials generated during 
the SWMU investigations. These waste materials will include personal protective 
equipment, soils, well-purge water and decontamination fluids. The plans also 
describe the potential means of disposal, if deemed necessary. 

Site-Specific Ouality Ass-ce-Proiect Plan Checklist: The QAPP checklist describes 
the data quality objectives (DQOs); samples to be collected and analyses to be 
performed; analytical quantitation limits; quality assurance/quality control 
(QA/QC) acceptance criteria; data reduction, validation, and reporting; internal QC 
procedures (field and laboratory); and corrective action. 

CH2M HILL will not begin field sampling at each site until the NTR receives 
confinnation that laboratory QAPP requirements have been met. The subcontracted 
analytical laboratory will be Naval Facility Environmental Service Center (NFESC)- 
certified and will conform to their approved Laboratory Quality Assurance Plan 
(LQAP). In addition, CH2M HILL will prepare and meet the QAPP requirements as 
specified by the Navy. 

Sitespecific - Field Sampling - Plan Checklist: The site-specific work plan checklist 
describes the field tasks to be performed; the field measurements to be taken; the 
sampling program (i.e. nomenclature); sampling locations; and applicable standard 
operating procedures (SOB). 

Site-Specific Health and Safetv Plan Checklist: A HASP will be prepared for each 
site to address activity-specific precautions, such as HAZWOPER-regulated tasks; 
hazards of concern; contaminants of concern; personnel; instrumentation required; 
and decontamination procedures. 

The HASP must be reviewed and approved by both the NTR and the Safety/Health 
Officer of the facility. This plan governs all aspects of the project. The onsite portion 
of the study shall not begin until this plan has been approved by the NTR. 

Meetings 
During the course of the inveskigations, meetings will be held to discuss the proposed 
project schedule and findings with the NSN Tier I partnering team. CH2M HILL will 
provide minutes of the meetings to LANTDIV and Naval Station Norfolk. 



Project Management 
The activities involved in project management include daily technical support and 
guidance, budget and schedule review and tracking, preparation and review of invoices, 
personnel resources planning and allocation, s~~bcontractor coordination, preparation of 
monthly progress reports, and comm~mication and coordination of events with LANTDIV 
and NSN. Project management will be anLongoing task. 

3.2 Task 2: Field Investigation 
This task involves efforts related to fieldwork support, the field investigation, and 
sweying. 

Field Work Support 
Fieldwork support includes subc~htracctor procurement, mobilization, and utility clearance, 
as described in the following subsections. 

I 

Subcontractor Procurement 
As part of the initial field mobilization to NSN, CH2M HILL will procure hollow stem 
auger monitoring well installation, sweying, IDW disposal, analytical laboratory, and 
data validation services for work at the Base. The subcontracted analytical laboratory will 
meet NFESC Level D quality control. 

The firms providing these services shall be procured using the Basic Ordering Agreements 
(BOAs) under the CLEAN I1 contract In cases where BOAs are not in place for services 
required under this task order, CH2M HILL will provide subcontractor services in 
accordance with procedures that will be established between CHZM HILL'S contract 
administrator and LANTDIV's contracting officer. 

Mobilization indudes procurement of necessary field equipment, and initial transport to the 
site. Equipment and supplies will be brought to the site when the CH2M HILL field team 
mobilizes for field activities. 

Demobilization activities include time for IDW sampling and general site restoration prior 
to the return transport of field equipment and crew. WW generated during field activities 
will be containerized in 5lgalIon drums for storage. The 55-gallon drums will be properly 
labeled and stored at a location designated by LANTDIV and NSN prior to disposal. 

The IDW disposal method will be dependent on characterization analytical results. Based 
on previous investigations, it is anticipated that the IDW generated will be disposed of as 
non-hazardous waste. 

Utility Clearance 
Utility clearances will be performed prior to the start of any subsurface investigation 
activities at the site. CH2M HILL will coordinate subsurface utility clearances with the Miss 
Utility group and the Public Works Center (PWC) at the Base. CH2M HILL will be 
responsible for insuring that all appropriate contacts have been made with Base personnel 



and that clearances have been given for proposed s~~bsurface sampling locations, including 
marking of utilities near the areas of proposed subsurface sampling locations, prior to the 
initiation of field operations. 

Field Sampling Activities 
The goal of the sampling effort is to colleit further data at SWMU 14 and determine what 
additional action is necessary. A description of the activities follows. The number of 
samples to be collected from each medium of concern at the site is summarized in Table 3-1. 

Perimeter Soil Borings 
A total of five soil borings (NBW14DS39, NBW14DS40, NBW14-DS41, NBW14DS42, and 
NBW14-DS43) will be performed along the suspected outer limits of the SWh4U 14 to 
idenhfy the lateral extent of waste/fill material associated with these areas. The soil lsorings 
will extend through any encountered yaste/fill material. It is estimated that the borings 
will reach to a maximum depth if20 fegt below ground surface. The soil borings will be 
installed using a HSA drill rig with 4 'A" inner diameter auger stems. Based on the results of 
these initial soil borings, it is estimated that up to six additional 'contingency' soil borings 
may be installed in order to better define the lateral extent of waste/fill baterial. A surface 
and subsurface soil sample will be obtained from each of these soil borings and analyzed 
for TCL VOCs, TCL SVOCs, TCL Pesticides/PCBs, and TAL metals. 

Dioxin/Pentachlorophenol Sampling 

Five soil borings (NBWlPDS44 through NBW14-DS48) will be installed within the interior 
of the SWMU 14 in order to collect soil samples for dioxin and pentachlorophenol analyses. 
These borings will be completed as near as possible to historical boring locations in which 
PCB/Pesticides were located. The corresponding historical locations are: NB14DW02, 
NBlPDWO3, NB14-DWW, NB14S4, and NB14DSOB. Two soil samples will be obtained 
from each of these soil borings and analyed for dioxin and SVOCs. It should be noted that 
although pentachlorophenol is a targeted contaminant for these samples, the SVOC analysis 
will provide pentachlorophenol as well as other semi-volatile concentrations. 

Monitoring Wells 
It is anticipated that up to four of the soil borings will be converted to monitoring wells. 
Following well installation and well development, groundwater samples will be collected 
from all new monitoring w e b  and analyzed for TCL VOCs, TCL SVOCs, TCL 
Pestiades/PCBs, and TAL metals (total and dissolved). 

Test Pit 
It is proposed that an exploratory test pit be performed in order to positively identify the 
origin of the anomaly encountered at soil boring NBW14-DS19 during the N (Phase 11) field 
activities. A backhoe is anticipated to be sufficient to accomplish this task. Once the origin 
of the anomaly is determined, the parhering team will discuss additional actions. 



Soil Sampling Procedures 
Table 3-2 presents the required containers, preservatives, and holding times for soil 
samples. Table 3-3 presents a summary of the number of soil samples to be submitted for 
analysis (including QA/QC samples). 



TCL Pesticides/PCBs 

CL Pesticides/PCBs 

L Pesticides/PCBs 

TAL Metals (dissolved) 

TAL Metals (total) 

4 

4 



TCL Pesticides/PCBs 

L Metals (dissolved) 



'Field Duplicates are collected at a frequency of 1 per 10. 

'Field blanks are collected at a frequency of 1 per source per event or 1 per week of sampling 

'Trip blanks are shipped with samples submitted for volatile analysis. Trip blanks are collected at a 
frequency of 1 per cooler of volatile samples. 

'Matrix spike/matrix spike duplicates (MS/MSD) are collected at a frequency of 1 per 20. 

'Equipment blanks are collected at a frequency of 1 per day. 



Soil Sampling Techniques 
The RI Phase 111 involves the collection of soil samples. Split-spoon sampling is the 
technique that will be employed during the soil-sampling phase of the investigation. The 
applicable Standard Operating Procedures (SOPs) for the collection of soil samples are 
included in Volume 2 of the Master Project Plan. 

Groundwater Sampling Procedures 
Table 3-4 presents the required containers, preservatives, and holding times for 
groundwater samples. Table 5-5 presents a summary of the number of groundwater 
samples to be submitted for analysis. 

Groundwater Sampling Technique 
The SWMU supplemental site investigation involves the installation of monitoring we& 
and the subsequent collection of g-roundwater samples from the monitoring wells. Grab 
gro~mdwater samples will be collected from monitoring wells after installation and 
development has been completed. Standard groundwater samples will be collected from 
monitoring wells following well purging and development. The applicable SOPs for 
monitoring well installation, well development, and the collection of groundwater samples 
are located in Volume 2 of the Master Project Plan. 

Sampling Equipment Decontamination 
All non-disposable sampling equipment will be decontaminated immediately after each 
use. The applicable SOPs for the decontamination of personnel and equipment from 
Volume 2 of the Master Proj&t Plan are included with the Field Sampling Plan checklist. 

Sample Designation 
Sampling locations and samples collected during the course of field work will be assigned 
unique designations to allow the sampling information and analytical data to be entered 
into the existing Geographic Information System (GIs) Data Management system currently 
being developed for NSN under a separate CTO. The following sections describe the 
sample designation specifications that will be followed by field personnel. 

Specifications for Field Location Data 
Field station data is information assigned to a physical location in the field at which a 
sample is collected. For example, a soil boring that has been installed will require a name 
that will uniquely identify it with respect to other soil boring locations, or other types of 
sampling locations. The station name provides for a key in the database to which any 
samples collected from that location can be linked, to form a relational database. 

A listing of the location identification numbers will be maintained by the field team leader, 
who will be responsible for enforcing the use of the standardized numbering system during 
all field activities. Each station will be designated by an alphanumeric code that will 
identdy the station location by facility, site type, site number, station type, and sequential 
station number. The schema that will be used to identify field station data is documented in 
Table 3-6. 



'Field Duplicates are collected at a frequency of 1 per 10. 

'Field blanks are collected at a frequency of 1 per source per event or 1 per week of samplrng 

'Trip blanks are sh~pped wrth samples submitted for volatile analys~s. Trrp blanks are collected at a 'equency of 1 per 
cooler of volatile samples. 

'Matrix spike/matrix sp~ke  duplicates (MS/MSD) are Mllected at a frequency of 1 per 20. 

' ~ ~ u i ~ r n e n t  blanks are collected at a frequency of 1 per day 



= Norfolk Naval Base 
= Monitoring Well 

4 = Q-50 Satellite Accumulation Area 



Specifications for Analytical Data 
Analytical data will be generated through sampling of various media at NSN. Each 
analytical sample collected will be assigned a unique sample identifier. The schema used as 
a guide for labeling analytical samples in the field is documented below. The format that 
will be used for eIectronic deliverables from the analytical ticalborntory and the data validator 
is documented below. 

Sample identification Schema 
A standardized numbering system will be used to identify all samples collected during 
water and soil sampling activities. The numbering system will provide a tracking procedure 
to ensure accurate data retrieval of all samples taken. A listing of the sample identification 
numbers will be maintained by the field team leader, who will be responsible for enforcing 
the use of the standardized numbering system during all sampling activities. Sample- 
identification for all samples collected during the investigations will use the following 
format- --- - - . 
Each sample will be designated by an alphanumeric code that will identify the facility, site, 
matrix sampled, and contain a sequential sample number. QA/QC samples will have a 
unique sample designation. 'Ihe guide for sample identification is doc-ted in Table 3-7. 
If one qualifier is pertinent to the sample ID but another is not, only the Table 3-6 applicable 
qudifiers will be used. A non-utilized character space does not have to be maintained. 

Electronic Deliverable File Format 
An offsite laboratory will analyze the samples collected as part of the SWMU 14 Site 
Investigation described in this work plan and tabulate the results in an elechonic format 
specified by C W  HILL. The data validator will add data validation qualifiers to the table 
of analytical results. In addition to hard copy data package deliverable, CH2M HILL will 
receive an electronic file from the data validator in a table format that will facilitate 
downloading into a database. The format that will be used for electronic deliverables is 
tabulated in Table 3-8. 

Surveying 
Sampling locations at each SWMU will be horizontally located using a global positioning 
system (GPS) following field activities. In addition, monitoring well casing elevations will 
be surveyed within one-onehundreth of an inch by a qualified surveyor. All survey data 
will be tied i-n to the Virginia State Plane coordinate system. 

3.3 Task 3: Sample Analysis and Validation 
This task involves efforts related to the sample management and data validation. CH2M 
HILL will be responsible for tracking sample analysis and obtaining resulk &om the 
laboratory. The analytical data generated during the SWMUs Investigation field propam 
will be validated by a n  independent data validation subcontractor according to EPA 
standard procedures. 



= Norfolk Naval Base 

Groundwater 

= Monitoring Well 
Site Number: 

14 = Q-50 Satellite 
Acmunulation Area RO1- Round 1 

R03 - Round 3 

2. QC Samples (NNN) 

each type of blank (i.e., 1,2, etc.) 
collected for that day's sampling 

NNNN - refers to 
F = filtered sample 



egments of defined length, separated by 



Sample Analysis 
All analyses of soil and groundwater will be conducted at a contracted laboratory that 
Mills all requirements of the U.S. Navy's QA/QC Program Manual and EPA's CLP. A 
signed certificate of analysis will be provided with each laboratory data package, along 
with a certificate of compliance certifying that all work was performed in accordance with 
the applicable federal, state, and local regulations. All analyses will be performed following 
the highest level of Navy guidance. Analyses will include the proper ratio of field QC 
samples recommended by NFESC guidance for the DQOs. 

This task includes checking the data from the laboratory and converting it into an electronic 
format that can be readily incorporated into the GIS Data Management system for NSN. 

Field Quality Control Procedures 
Quality control duplicate samples-and blanks are used to provide a measure of the internal 
consistency of the samples and to provide an estimate of the components of variance and 
the bias in the analytical process. The details with regard to the number and frequency of 
field QC samples to be collbted during the site investigations are provided above in Table 
3-3 (for soil samples) and Table 3 5  (for groundwater samples). 

Blanks 
Blanks provide a measure of cross-contamination sources, decontamination efficiency, and 
other potential errors that can.be introduced from sources other than the sample. ASTM 
Type I1 water will be used for blanks. Four types of blanks can be generated during 
sampling activities: trip blanks, field blanks, equipment rinsate blanks, and temperature 
blanks. 

One trip blank will be included in each cooler used for the daily shipment of VOC samples. 
If more than one cooler is being sent on a given day, all of the VOC samples should be 
placed in one cooler, if possible, to minimize the number of hip blanks needed. The trip 
blanks will be prepared before each sampling event, shipped or transported to the field 
with the sampling bottles, and returned unopened for analysis. Trip blanks will indicate if 
there is contamination during shipment to the field, from storage in the field, or from 
shipment from the field to the analytical laboratory. 

One field blank will be collected per sampling event. If sampling events extend beyond one 
week (five working days) or for windy and dusty field conditions, the number of field 
blanks should be increased. Field blanks are used to determine the chemical quality of 
water used for such procedures as decontamination and blank collection. 

One equipment blank per sample medium will be obtained for each day of sampling. 
Equipment blanks will give an indication of the efficiency of decontamination procedures. 

EPA has also requested that a temperahue blank be i nd~~ded  in each cooler containing 
samples for CLP analyses so that the laboratory can record the temperature without 
disturbing the samples. The temperature blank will be labeled, but will not be given a 
sample number nor will be listed as a sample on the COC form. 



Duplicates 
Field duplicate samples will be collected at a freq~~ency of 1 per 10 field samples per matrix. 
The location from which the duplicates are taken will be randomly selected. Each duplicate 
sample will be split evenly into two sample containers and sutbmitted for analysis as two 
independent samples. 

Matrix SpikelMatrix Spike Duplicate (MSIMSD) 
Matrix spike/matrix spike duplicate (MS/MSD) samples will be collected at a frequency of 
1 for every 20 field samples collected. Analytical results of these samples indicate the 
impact the matrix (water and soil) has on extracting the analyte for analysis. MS/MSD 
samples give an indication of the laboratory's analysis accuracy and precision within the 
sample matrix. Data validatos will use these results to evaluate the accuracy of the 
analytical data. 

Data Validation -- - - 
Analytical resulk will be validated by CH2M HILL subcontractors approved by the Navy. 
Data validators will use EPA Region 111 guidance. Data that should be qualified will be 
flagged appropriately. Results for QA/QC samples will be reviewed and the data will be 
qualified further, if  necessary. Finally, the data set as a whole will be exHnined for 
consistency, anomalous resulk, and reasonableness. 

3.4 Task 4: Data Evaluation 
This task includes reviewing historical data and data generated under this CTO, including 
generation of figures and tables summarizing the data. 

Analytical data will be collected during this investigation in the form of laboratory 
analytical results and data validation resulk. This task also includes the evaluation of 
validated laboratory data and field-generated data. The data evaluation will indude 
incorporation of historical data fmm the RRR reports (Final Relative Risk Ranking System 
Data Collection, Sampling and Analysis Report, Naval Base, Norfolk, Virginia, January 9, 
1996 and Draft Relative Risk Ranking System Data Collection, Sampling and Analysis 
Report, Naval Base, Norfolk, Phase 11, December 9,1996) and the 1998 and 1999 
Supplemental Investigation with resulk obtained under this CTO, tabulation of the data, 
and generation of figures and/or tables associated with data (e.g., sample location maps). 

3.5 Task 5: Site Investigation Report 
A Draft SWMU 14 Supplemental Site Investigation Report will be prepared for submittal to 
the NSN Tier I Team. Based on the Tier I Team's evaluation of the resulk presented in the - 
Draft Report, a Final Report will be prepared. 



4.0 Project Management and Staffing 

The CH2M HILL Activity Manager designated for the oversight of this project is Mr. John 
Tomik. Mr. Tomik will be supported by ~ r .  Matt Schulze, who will be the CTO Manager 
for this CTO. Mr. Tomik will be responsible for such activities as technical support and 
oversight, budget and schedule review and tracking, preparation and review of invoices, 
personnel resources planning and allocation, and coordination with LANTDIV, NSN, and 
subcontractors. 

The SWMUs Supplemental Site Investigation field program will be directed by qualified 
CH2M HILL staff members. In addition, CH2M HILL will perform soil and groundwater 
sampling. CH2M HILL will notify LANlDIV and NSN which CH2M HILL personnel will 
mobilize to the site prior to initiating field activities. 



5.0 Contractual Services 

This section documents the anticipated subcontract services required for the completion of 
tasks documented in this work plan. The SWMU Site Investigation will require subcontract 
services from the following: 

Hollow Stem Auger Monitoring Well Installation 

Hollow Stem Auger Soil Borings 

Analytical Laboratory 

Data Validation 

Surveyors 

IDW Disposal 



CH2M HILL HEALTH AND SAFETY PLAN 

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

Project Information and Description 

PROJECT NO: 154408 

CLIENT: Navy CLEAN I1 

PROJECTISITE NAME: SWMU 14 Additional Remedial Investigation1 Naval Station Norfolk 

SITE ADDRESS: Naval Station Norfolk, VA 

CH2M HILL PROJECT MANAGER: Francisco, Ben 

CH2M HILL OFFICE: VBO 

DATE HEALTH AND SAFETY PLAN PREPARED: 0711 1101 

DATE(S) O F  SITE WORK. August 20 - 27,2001 

SITE ACCESS: None 

SITE SIZE: 178,000 square ft 

SITE TOPOGRAPHY: Flat 

PREVAILING WEATHER: Windy, generally very warm in the summer, 

SITE DESCRIPTION AND HISTORY: SWMU 14 is located in the northeast corner of Sewell's Point at Naval Station 
Norfolk (NSN). The site consists of a concrete storage pad surrounded by a grass-covered field. The approximate dimensions 
of the pad are 15 feet by 25 feet. SWMU 14 was a 90-day hazardous waste accumulation area where wastes, generated through 
various waste streams, were processed (sampled, identified, labeled, packaged) before being shipped to storage and eventual 
disposal. Petroleum staining at several areas was observed during previous site visits. A review of a 1982 EPIC aerial photo of 
the site showed a drum storage area and scrap metal pile to the north and east, respectively of the concrete storage pad. In 
addition, historical plans of the area showed stockpiled railroad ties and metal debris to the northeast of the storage pad. 

DESCRIPTION O F  SPECIFIC TASKS TO BE PERFORMED: Oversight of hollow stem auger drilling, well installation, 
excavation, surveying, and lDW drum sampling. Collection of sediment, soil, and groundwater samples. 
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Site Map 

This page is reserved for a Site Map. 

Note locations of Support, Decontamination, and Exclusion Zones; site telephone; fmt aid station; 
evacuation routes, and assembly areas. 
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1 Tasks to be Performed Under this Plan 

1.1 Description of Tasks 
(Reference Field Project Start-up Form) 

Refer to project documents (i.e., Work Plan) for detailed task information. A health and safety risk analysis (Section 1.2) has 
been performed for each task and is incorporated in this plan through task-specific hazard controls and requirements for 
monitoring and protection. Tasks other than those listed below require an approved amendment or revision to this plan before 
tasks begin. Refer to Section 8.2 for procedures related to '%lean" tasks that do not involve hazardous waste operations and 
emergency response (Hazwoper). 

Hazwoper-Regulated Tasks 

Test pit excavation 

Drilling 

Well installation 

Groundwater monitoring 

Sediment sampling 
Hand augering 

Surface water sampling 

Surface soil sampling 

Surveying 

Investigation-derived waste (drum) sampling and 
disposal 

Observation of material loading for offsite disposal 

Excavation 

1.1.2 Non-Hazwoper-Regulated Tasks 

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

TASKS 
General heavy equipment work (excavation, grading, etc.) 

Waste removaVhauling 

CONTROLS 
Brief on hazards, limits of access, and 
emergency procedures. 

Wear Orange Vests while around heavy 
equipment. 
Post contaminant areas as appropriate 
(refer to Section 8.2 for details) 

Sample and monitor as appropriate (refer 
to Section 5.0) 
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2 Hazard Controls 
This section provides safe work practices and control measures used to reduce or eliminate potential hazards. These 
practices and controls are to be implemented by the party in control of either the site or the particular hazard. 
CH2M HILL employees and subcontractors must r e m n  aware of the hazards affecting them regardless of who is 
responsible for controlling the hazards. CH2M HILL employees and subcontractors who do not understand any of 
these provisions should contact the SSC for clarification. 

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

Project-specific frequency for completing self-assessments: Weekly 

2.1 Project-Specific Hazards 
2.1.1 Arsenic 

Do not enter regulated work areas unless training, medical monitoring, and PPE requirements established by the 
competent person have been met. 
Do not eat, drink, smoke, chew tobacco or gum, or apply cosmetics in regulated areas. 
Avo~d skin and eye contact with liquid and particulate arsenic or arsenic trichloride. 
Arsenic is considered a 'Confinned Human Carcinogen." 
Arsenic particulates (inorganic metal dust) are odorless. Vapor and gaseous odor varies depending upon 
specific organic arsenic compound. 
Respiratory protection and other exposure controls selection shall be based on the most recent exposure 
monitoring results obtained from the competent person. 

2.1.2 Lead 

The following requirements pertain to lead abatement activities: 

Work activities involving cutting, grinding, burning, welding, and other abrasive operations performed on any 
painted andlor coated surfaces should be heated as having an increased potential for lead exposure. 
Surfaces suspected of containing lead s h d  be treated as lead unless documentation andlor testing results 
indicate otherwise. 
Do not enter regulated work areas unless training, medical monitoring, and PPE requirements established by the 
competent person have been met. 
Do not eat, drink, smoke. chew tobacco or gum, or apply cosmetics in regulated areas. 
Do not launder work clothes with ordinary clothes. 
Respiratory protection and other exposure controls selection shall be based on the most recent exposure 
monitoring results obtained from the competent person. 

The following requirements pertain to lead contaminated soils: 

Work shall progress in a sequence from less contaminated to more contaminated areas. 
Water should be added to soils prior to and during excavation, air rotary drilling, and other activities that create 
or have the potential to create airborne lead contaminated dust. For air rotary drilling operations, water can be 
added to the boring to reduce dust generation from the cyclone. Depending upon soil type, watering of soil may 
be required several days prior to commencing ground intrusive activities. 
Personnel working in the vicinity of lead contaminated soil shall wear disposable coveralls or equal and exercise 
enhanced personal hygiene (i.e., frequent hand washing prior to eating, drinking, and smoking; separatton of 
work and street clothinglfootwear; etc.). 
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2.1.4 Radar Hazards 

Airparts and all branches of the military use radar of significant power for buildings, towers, aircraft, ships, 
amor vehicles and installations in general. Radar devices may emit harmful microwave radiation emissions. 
Microwave radiition is absorbed by the body and dissipated in the tissue as heat 
The penetration ability of the radiation depends on the wavelength. Microwave wavelengths of 25-200 
centimeters have the ability to mach the internal organs with potentially damaging effects. Wavelengths less than 
25 centimeters are absorbed and dissipated by the skin and the human body is thought to be transparent to 
microwave wavelengths greater than 200 centimeters. 
The health effects of microwave radiation include deep burns and thermal damage to any organ or organ system 
with low blood flow, most notably the lenses of the eyes. If adequate time has elapsed between exposures, the 
repair mechanisms of the lens seems to limit damage. 
Shldies have demonmated that chronic microwave exposure can cause both psychological changes, disrupting 
task and function control, as well as chronic depression. Further studies suggest a possible relationship between 
mongolism (Down's Syndrome) in offspring and previous exposure of the male parent to radar, however the 
study was not conclusive. 
Microwave radiation can not be seen and it's effects can not be felt until serious damage has already occurred. 
Because of the inconclusive effects of microwave radiation, OSHA has set a conservative exposure limit of 10 
milliwatt per square centimeter (10 m ~ l c m ~ )  averaged over any 6 minute period. 
Warning signs must be posted in areas where potentiauy damaging microwave radiation exists. 
The prevention method for microwave radiation exposure is to not be in the path of radar or other micmwave 
emitting devices by either ensuring that the device is not operating or ensuring that there is sufficient shielding 
between you and the microwave source. 

2.15 Vinyl Chloride 

Do not enter regulated work areas unless training, medical monitoring, and PPE requirements established by the 
competent person have been met. 
Do not eat, drink, smoke, chew tobacco or gum, or apply cosmetics in regulated areas. 
Vinyl Chloride is considered a "Confirmed Human Carcinogen." 
A Short Tenn Exposure Limit (STEL: 15 minutes) exists for this materid. 
Vinyl Chloride has a mild, sweet, chloroform-like odor. 
Respiratory protection and other exposure controls selection shall be based on the most recent exposure 
monitoring results obtained from the competent person. 

2.1.6 Drilling 

(Reference CH2M HILL SOP HS-35, Drilling) 

Only authorized p m n n e l  are permitted to operate drill rigs. 
Stay clear of areas surrounding drill rigs during every startup. 
Stay clear of the rotating augers and other rotating components of drill rigs. 
Stay as clear as possible of all hoisting operations. Loads shall not be hoisted overbead of personnel. 
Do not wear loose-fitting clothing or other items such as rings or watches that could get caught in moving pans. 
Long hair should have it restrained. 
If equipment becomes electricauy energized, personnel shall be instructed not to touch any part of the equipment 
or attempt to touch any person who may be in contact with the electrical current. The utility company or 
appropriate party shall be contacted to have line de-energized prior to approaching the equipment. 
Smoking around drilling operations is prohibited. 
The Drilling Self-Assessment Safety Checklist has been included for additional reference- Attachment #8. 

2.1.7 Excavation 

(Reference CHZM HILL SOP HS-32, Excavntions) 
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Do not enter the excavations unless completely necessary, and only after the competent person has completed 
the daily inspection and has authorized entry. 
Follow all excavation entry requirements established by the competent person. 
Do not enter excavations where protective systems are damaged or wtable. 
Do w t  enter excavations where objects or struchlres above the work location may become unstable and fall into 
the excavation. 
Do not enter excavations with the potential for a hazardous ahnosphere until the air has been tested and found to 
be at safe levels. 
Do not enter excavations with accumulated water unless precautions have been taken to prevent excavation 
cave-in. 
H&S Self-Assessment Checklist - Excavations, found in Attachment 6 of this plan, should be used to evaluate 
excavations prior to entry. 

2.1.8 Earthmoving Equipment 

(Reference CII2M HILL SOP HS-27, Earthmoving Equipment) 

Only authorized personnel are permitted to operate earthmoving equipment. 
Maintain safe distance from operating equipment and stay alert of equipment movement. Avoid positioning 
between fixed objects and operating equipment and equipment pinch points, remain outside of the equipment 
swing and huning radius. Pay attention to backup alanns, but not rely on them for protection. Never turn your - - 
back on operating equipment. 
Appmach operating equipment only aRer receiving theoperator's attention. The operator shall acknowledge 
your presence and stop movement of the equipment. Caution shall be used when standing next to idle 
equipment; when equipment is placed in gear it can lurch forward or backward. Never approach operating 
equipment from the side or rear where the operator's vision is compromised. 
When required to work in proximity to operating equipment, wear high-visibility vests to increase visibility to 
equipment operators. For work performed after daylight hours, vests shall be made of reflective material or 
include a reflective stripe or panel. 
Do not ride on eaahmoving equipment unless it is specifically designed to accommodate passengers. Only ride 
in seats that are provided for transportation and that are equipped with seat belts. 
Stay as clear as possible of all hoisting operations. Loads shall not be hoisted overhead of personnel. 
Earthmoving equipment shall not be used to lift or lower personnel. 
If equipment becomes electrically energized, personnel shall be instructed not to touch any part of the equipment 
or anempt to touch any person who may be in contact with the electrical current The utility company or 
appropriate party shall be contacted to have l i e  de-energized prior to approaching the equipment 
H&S Self Assessment Checklist- Earthmoving Eqoipment, found in Attachment 6 of this plan should be 
reviewed by staff. 

2-19 Working overtnear water 

Personnel working over or near water, where the danger of drowning exists, must be constantly protected by 
guardrail systems, safety nets, or personal faU mest systems. Where faU protection systems are not pmvided, 
personnel shall wear life jackets or buoyant work vests. 

2.1.10 IDW Drum Sampling 

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

Minimize transportation of drums. 
Sample only labeled drums or drums known to contain IDW. 
Use caution when sampling bulging or swollen drums. Relieve pressure slowly. 
If dmms contain, or potentially contain, flammable materials, use non-sparking tools to open. 
Picks, chisels, and firearm may not be used to open drums. 
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Reseal bung holes or plugs whenever possible. 
Avoid mixing incompatible drum contents. 
Sample drums wthout leaning over the drum opening. 
Transfer the content of dnuns using a method that minimizes contact with material. 
PPE and air monitoring requirements specified in Sections 4 and 5 must address IDW drum sampling. 
Spill-containment pmeedwes specified in Section 7 must be appropriate for the material to be handled 

2.2 General Hazards 
2.2.1 General Practices and Housekeeping 

(Reference CHZM HILL SOP HS-20. General Practices) 

Site work should be performed during daylight hours whenever possible. Work cowlucted during hours of 
darkness require enough illumination intensity to read a newspaper without diiculty. 
Good housekeeping must be maintained at all times in all project work areas. 
Common paths of travel should be established and kept free from the accumulation of materials. 
Keep access to aisles, exits, ladders, stairways, scaffoldimg, and emergency equipment free from obstructions. 
Provide slipresistant surfaces, ropes, and/or other devices to be used. 
Specific areas should be designated for the proper storage of materials. 
Tools, equipment, materials, and supplies shall be stored in an orderly manner. 
As work progresses, scrap and unessential materials must be neatly stored or removed from the work area. 
Containers should be provided for collecting trash and other debris and shall be removed at regular intervals. 
All spills shall be quickly cleaned up. Oil and grease shall be cleaned from walking and working surfaces. 

2.2.2 Hazard Communication 
(Reference CH2M HILL SOP HS-05. Hamrd Communicazion) 

The SSC is to perform the following: 

Complete an inventory of chemicals brought on site by CH2M HILL using Attachment 2. 
Confirm that an inventory of chemicals brought on site by CH2M HILL subcontractors is available. 
Request or c o b  locations of Material Safety Data Sheets (MSDSs) h m  the client, contractors, and 
subcontractors for chemicals to which CH2M HILL employees potentially are exposed. 
Before or as the. chemicals arrive on site, obtain an MSDS for each hazardous chemical. 
Label chemical containers with the identity of the chemical and with hazard warnings, and store properly. 
Give employees required cbemical-specific HAZCOM training using Attachment 3. 
Store all materials properly, giving consideration to compatibility, quantity limits, secondary containment, fire 
prevention, and environmental conditions. 

2.23 Shipping and Transportation of Chemical Produets 
(Reference CHZM HILL'S Pracedures for Shipping and Transporting Dangerous Goods) 

Chemicals brought to the site might be deiined as hazardous materials by the U.S. Depamnent of Transportation 
(DOT). All staff who ship the materials or transport them by road must receive CH2M HILL training in shipping 
dangerous goods. All hazardous materials that are shipped (e.g., via Federal Express) or are transported by road 
must be properly identifled, labeled, packed, and documented by trained staff. Contact the HSM or the Equipment 
Coordinator for additional information. 

2.2.4 L i i g  
(Reference CHZM HILL SOP HS-29. Ljfring) 

Proper lifting techniques must be used when lifting any object 
- Plan storage and staging to minimize Lifting or carrying distances. 
- Split heavy loads into smaller loads. 
- Use mechanical lining aids whenever possible. 
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- Have someone assist with the lift - especially for heavy or awkward loads. 
- Make sure the path of travel is clear prior to the lift. 

2.25 Fire Prevention 
(ReFerence CH2M HILL SOP HS-22, Fire Pmenfion) 

F i e  extinguishers shall be provided so that the travel distance from any work area to the nearest extinguisher is 
less than 100 feet. When 5 gallons or more of a flammable or combustible Liquid is beiig used, an extinguisher 
must be within 50 feet. Extinguishers must: 
- be maintained in a fully charged and operable condition, 
- be visually inspected each month, and 
- undergo a maintenance check each year. 
The area in front of extingushers must be kept clear. 
Post "Exit" signs over exiting doors, and post "Fire Extinguisher'' signs over extinguisher locations. 
Combustible materials stored outside should be at least 10 feet from any building. 
Solvent waste and oily rags must be kept in a fue resistant, covered container until removed from the site. 
Flammablehmbustible liquids must be kept in approved containers, and must be stored in an approved storage 
cabinet. 

2.2.6 Heat Stress 
(Refmnce CHZM HILL SOP HS-09, Hem and Cold Srress) 

Drink 16 ounces of water before beginning work. Disposable cups and water maintained at 50% to 60T should 
be available. Under severe conditions, drink 1 to 2 cups every 20 minutes, for a total of I to 2 gaUons per day. 
Do not use alcohol in place of water or other nonalcoholic fluids. Decrease your intake of coffee and caffeinated 
soft drinks during working hours. 
Acclimate yourself by slowly increasing workloads (e.g., do not begin with extremely demanding activities). 
Use cooling devices, such as cooling vests, to aid natural body ventilation. These devices add weight, so their 
use should he balanced against efficiency. 
Use mobile showers or hose-down facilities to reduce body temperature and cool protective clothing. 
Conduct field activities in the early morning or evening and rotate shifts of workers, if possible. 
Avoid direct sun whenever possible, which can decrease physical efficiency and increase the probability of heat 
stress. Take regular breaks in a cool, shaded area. Use a widebrim hat or an umbrella when working under 
direct sun for extended periods. 
Provide adequate shelterlshade to protect personnel against radiant heat (sun, flames, hot metal). 
Maintain good hygiene standards by frequently changing clothing and showering. 
Observe one another for signs of heat stress. Persons who experience s i p  of heat syncope, heat rash, or heat 
cramps should consult the SSC/DSC to avoid progression of heat-related illness. 
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SYMPTOMS AND TREATMENT OF HEAT STRESS 

Signs and 
Spnptom 

Trearment 

Heat Syncope 

Sluggishness or 
fainting while 
standmg erect or 
i m d i e  in hear. 

Remove to cooler 
area Rest lying 
down Inmax tluid 
intake. Recovery 
usuaUy IS prompt 
and complete. 

Heat Rash 

Rofuse tiny raised 
red blister-me 
vesicles on affected 
areas, along with 
prickling sensations 
during heat exposure. 

Use rmld drying 
lotions and powders, 
and keep skin dean 
for dyng skin and 
preventing mfeection. 

Heatcramps 

Painful spasm m 
muscles used 
dunng work 
(arms. legs. or 
akdom?n); onset 
during or after 
work hours. 

Remove to mler  
area. RW lying 
down. Inmease 
fluid intake. 

Heat -on 

Fahgue, nausea, headache, 
g ~ d d m e s s ; s h n c ~ a n d  
mist; complexion pale. 
rcuddy. or flush& may faint 
00 standing; rapid thready 
pulse and low blood pressure; 
oral kmpemhm n o d  or 
low 

Remove to cooler area Rest 
lying down, with head in low 
position. Administer fluids by 
mouth. Seek medical 
attention. 

Heat Stmke 

Red, hot, s h ,  
dunness, 
confusion, rapid 
breathing and pulse, 
high oral 
trmperature. 

Cool rapidly by 
soaking m cooI-but 
not cold-water. 
Call ambulance. and 
get &cal 
attention 
munediately! 



Monitoring Heat Stress 

These p d u r e s  should be considered when the ambient air temperature exceeds 70°F. the relative humidity is hi& 
(>SO percent), or when workers exhibit symptoms of beat stress. 
The heart rate (HR) should be measllred by the radial pulse for 30 seconds, as early as possible in the resting period. 
The HR at the beginning of the rest period should not exceed 100 beatslminute, or 20 beatslminute above resting 
pulse. If the HR is higher, the next work period should be shortened by 33 percent. while the length of the rest 
period stays the same. If the pulse rate stin exceeds 100 beadminute at the beginning of the next rest period, the 
work cycle should be further shortened by 33 percent. The procedure is continued until the rate is maintained below 
100 beatdminute, or 20 beatdminute above resting pulse. 

23.7 Cold Stress 
(Reference CH2M HILL SOP HS-09. Heat and Cold Stress) 

Be aware of the symptoms of cold-related disorders, and wear proper, layered clothing for the anticipated 
fieldwork. Appropriate rain gear is a must in cool weather. 
Consider monitoring the work conditions and adjusting the work schedule using guidelines developed by the 
US. Army (wind-chill index) and the National Safety Council (NSC). 
Wind-Chill Index is used to estimate the combined effect of wind and low air t e m p e r a m  on exposed skin. The 
wind-chill index does not take into account the body part that is exposed, the level of activity, or the amount or 
type of clothing worn. For those reasons, it should only be used as a guideline to warn workers when they are in 
a situation that can cause cold-related illnesses. 
NSC Guidelines for Work and Warm-Up Schedules can be used with the windshidl index to estimate work and 
warm-up schedules for fieldwork. The guidelines are not absolute; workers should be monitored for symptoms 
of cold-related illnesses. If symptoms are not observed, the work duration can be increased. 
Persons who experience initial signs of immersion foot, frostbite, hypothermia should consult the SSClDSC to 
avoid progression of cold-related illness. 
Observe one anothw for initial signs of cold-related disorders. 
Obtain and review weather forecast - be aware of predicted weather systems along with sudden drops in 
temperature, increase in winds, and precipitation. 

2.2.8 Compressed Gas Cylinders 
Valve caps must be in place when cylinders are transported, moved, or stored. 
Cylinder valves must be closed when cylinders are not beiig used and when cylinders are beiing moved. 
Cylinders must be secured in an upright position at all times. 
Cylinders must be shielded from welding and cutting operations and positioned to avoid being struck or knocked 
over; contacting electrical circuits; or exposed to extreme heat sources. 
Cylinders must be secured on a cradle, basket. or pallet when hoisted, they may not be hoisted by choker slings. 

SYMPTOMS AND TREATMENT OF COLD STRESS 
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Hypotkmk 

Shiveriog, apathy. sleepiness; rapid 
drop m body tempamre; glassy 
stare; slow pulse; slow respmtion. 

Remove victim to a warm place. 
Have r i c h  drink warm flluds, but 
mt mffee or alahol. Get d d  
attmtion. 

Sigm and 
Symptoms 

Treatment 

h m e r s i o n ~ )  
Foot 

Feet dismlored and 
painful; infection and 
swelling pmmt 

Seek d e a l  eeatroent 
immediately. 

Fmstbite 

Blanched, white, waxy skin, but assue resilient; 
tissue mld and pale. 

Remove vimmta a warm place. Rewarm a m  
qu~ckly in w&ut net hot*. Have victim 
dnnk warm flulds, but net coffee or alcohol. Do 
wt break blisters. Elevate the i n j d  ma, and get 
medical attention. 



2.2.9 Procedures for Locating Buried Utilities 

M Utility Mark-Out Service 

Name: Public Works Center 
Phone: 757-444-6414 

Where available, obtain utility diagrams for the facility. 
Review locations of sanitary and storm sewers, electrical conduits, water supply lines, natural gas lines, and fuel 
tanks and limes. 
Review proposed locations of intrusive work with facility personnel knowledgeable of locations of utilities. 
Check locations against information from utility mark-out service. 
Where necessary (e.g., uncertainty about utility locations), excavation or drilling of the upper depth interval 
should be performed manually 
Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change n advancement of auger 
or split spoon). 
When the client or other onsite party is responsible for determining the presence and locations of buried utilities, 
the SSC should confirm that arrangement. 

2.2.10 Confined Space Entry 
(Reference C W M  HILL SOP HS-17. Confined Space Entry) 

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

2 3  Biological Hazards and Controls 
23.1 Snakes 

Snakes typically are found in underbrush and tall grassy areas. If you encounter a snake, stay calm and look around; 
there may be other snakes. Turn around and walk away on the same path you used to approach the area. If a person 
is bitten by a snake, wash and immobilize the injured area, keeping it lower than the heart if possible. Seek med~cal 
attention immediately. DO NOT apply ice, cut the wound, or apply a tourniquet. Try to identify the type of snake: 
note color, size, patterns, and markings. 

23.2 Poison Ivy and Poison Sumac 
Poison ivy, poison oak, and poison sumac typically are found in brush or wooded areas. They are more commonly 
found in moist areas or along the edges of wooded areas. Become familiar with the identity of these plants. Wear 
protective clothing that covers exposed skin and clothes. Avoid contact with plants and the outside of protective 
clothing. If skin contacts a plant, wash the area with soap and water immediately. If the reaction is severe or 
worsens, seek medical anention. 

23.3 Ticks 

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

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

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

2.35 Bloodborne Pathogens 
(Reference CH2M HILL SOP HS-36, Bloodborne Palhog@m) 

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

2.3.6 Other Anticipated Biological Hazards 
NONE 

2.4 Radiological Hazards and Controls 
Refer to CH2M HILL'S Corporate Healrh and Safety Program, Pmgram and Training Manual, and Corporate 
Health and Safety Program, Radiation Protection Program Manual, for standards of practice in contaminated areas. 

Hazards Controls 
None Known None Required 
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Contaminant Symptoms and Effects of Exposure 

2-Butanone (Methyl Ethyl Ketone, MEK) 
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Contmhnt  Symptoms and Effects of Expmure 

convulsion, headache 
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Centaminant Symptoms and Effects of Exposure 

Vinyl Chloride 

Vinylidene Chloride 
(I,l-dichloroethylene) 

SB:0.06334 
SS: 
GW:0.017 
SB: 
SS : 
GW: 1.53E-4 
SB : 
SS : 

1 P P ~  

1 P P ~  

NL 
Ca 

NL 
Ca 

incoherence; staggering gait; corneal vacuolization: anorexia; nausea; 
vomiting; abdominal pain; dermatitis 
Weakness, abdominal pain, gastrointestinal bleeding, enlarged liver, 
pallor or cyanosis of extremities 

Eye, skin, and throat irritation; dizziness; headache; nausea; difficult 
breathing; liver and kidney dysfunction; pneumonitis 

9.99 

10.0 



Contaminant Symptoms and Effects of Exposure 

Appropriate value of PEL, REL, or TLV listed. 
IDLH = immediately dangerous to life and health (units are the same as specified "Expmure Limit" units for that contaminant); NL = No limit found in reference materials; CA = Pwntial occupational 
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3 Project Organization and Personnel 

3.1 CH2M HILL Employee Medical Surveillance and Training 
(Referencs CH2M HILL SOPS HS-01. Medical Surveillance, and HS-02. Health and Safefy Training) 

The employees listed below are enrolled m the CHZM HILL Comprehensive Health and Safety Program and meet state 
and federal hazardous waste operations requirements for 40-hour initial training, 3-day on-the-job experience, and 8- 
hour annual refresher training. Employees designated "SSC" have completed a 12-hour site safety coordinator course, 
and have documented requisite field experience. An SSC with a level designation @, C, B) equal to or greater than the 
level of protection being used must be present during all tasks performed in exclusion or decontamination zones. 
Employees designated "FA-CPR" are currently certified by the American Red Cross, or equivalent, in fust a d  and CPR. 
At least one FA-CPR designated employee must be present during all tasks performed in exclusion or decontamination 
zones. The employees listed below are currently actwe in a medical surveillance program that meets state and federal 
regulatory requirements for hazardous waste operations. Certain tasks (e.g., confined-space entry) and contaminants 
(e.g., lead) may reqrure additional training and medical monitoring. 

Pregnant employees are to be informed of and are to follow the procedures in CH2M HILL'S SOP HS-04, Reproduction 
Protection, including obtaining a physician's statement of the employee's ability to perform hazardous activities before 
being assigned fieldwork. 

Employee Name Office Responsibility SSCIFA-CPR 
Ben Francisco VBO Project Manager1 Field Team Level C, SSC 

Leader 
Fit-AidrCPR- Current 

3.2 Field Team Chain of Command and Communication Procedures 

3.2.1 Client 
Contact Name: LANTDNIWinoma Johnson 
Phone: 757-322-4587 
Facility Contact Name: PWC Coordinator, Randy Sawyer 
Phone: 71 1. then 8874990 

3.2.2 CH2M HILL 
Project Manager: Ben Francisco 
Health and Safety Manager: John Long& NJO 
Field Team Leader: Ben Francisco 
Site Safety Coordinator: Ben Francisco 
The SSC is responsible for contacting the Field Team Leader and Project Manager. In general, the Project Manager will 
contact the client. The Health and Safety Manager should be contacted as appropriate. 
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3.2.3 CH2M HILL Subcontractors 
(Reference CH2M HlLL SOP HS-55. Subcontracfor, Confmcfor. and Owner) 

Drilling Subcontractor: Parran-Wolff 
Subcontractor Contact Name: Robert Stevens 
Telephone: 800/627-7920 

The subcontractors listed above are covered by this HSP and must be provided a copy of this plan. However, this plan 
does not address hazards associated with the tasks and equipment that the subcontractor has expertise in (e.g., drilling, 
excavation work, electrical). Subcontractors are responsible for the health and safety procedures speciiic to their work, 
and are required to submit these procedures to CH2M HILL for review before the start of field work. Subcontractors 
must comply with the established health and safety plan(s). The CHZM HILL SSC should verify that subcontractor 
employee training, medical clearance, and fit test records are current and must monitor and enforce compliance with the 
established plan@). CH2M HILL'S oversight does not relieve subcontractors of their respons~bility for effective 
implementation and compliance with the established plan(s). 

CH2M HILL should continuously endeavor to observe subcontractors' safety performance. This endeavor should be 
reasonable, and include observing for hazards or unsafe pracuces that are both readily observable and occw in common 
work areas. CHZM HILL is not responsible for exhaustive observation for hazards and unsafe practices. In addition to 
this level of obse~ation, the SSC is responsible for confirming CHZM HILL subcontractor performance against both the 
subcontractor's safety plan and applicable self-assessment checklists. Self-assessment checklists contained in 
Attachment 6 are to be used by the SSC to review subcontractor performance. 

Health and safety related communications with CH2M HILL subcontractom should be conducted as follows: 

Brief subcontractors on the provisions of this plan, and require them to sign the Employee Signoff Form included in 
Attachment 1. 
Request suhcontractor(s) to brief the project team on the hazards and precautions related to their work. 
When apparent non-compliancdunsafe conditions or practices are observed, notify the subcontractor safety 
representative and require corrective action - the subcontractor is responsible for determining and implementing 
necessary controls and corrective actions. 
When repeat non-compliancdunsafe conditions are observed, notify the subcontractor safety representative and stop 
affected work until adequate corrective measures are implemented. 
When an apparent imminent danger exists, immediately remove all affected CHZM HILL employees and 
subcontractors, notify subcontractor safety representative, and stop affected work until adequate corrective 
measures are implemented. Notify the Project Manager and HSM as appropriate. 
Document all oral health and safety related communications in project field logbook, daily reports, or other records. 

32.4 Contractors 
(Reference CHZM HlLL SOP HS-55. Subcontmctor. Confmctor, and Owner) 

Contractor: None 
Contractor Contact Name: 
Telephone: 

This plan does not cover contractors that are contracted directly to the client or the owner. CHZM HILL is not 
responsible for the health and safety or means and methods of the contractor's work, and we must never assume such 
responsibility through ow actions (e.g., advising on H&S issues). In addition to this plan, CHZM HILL staff shonld 
review contractor safety plans so that we remain aware of appropriate precautions that apply to us. Except in unusual 
situations when conducted by the HSM, CH2M HILL must never comment on or approve contractor safety procedures. 
Self-assessment checklists contained in Attachment 6 are to be used by the SSC to review the contractor's performance 
ONLY as it pertains to evaluating our exposwe and safety. 

Health and safety related communications with contractors should be conducted as follows: 
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Request the contractor to brief CH2M HILL employees and subcontractors on the precautions related to the 
contractor's work. 
When an apparent wntractor non-compliance/unsafe condition or practice poses a risk to CHZM HILL employees 
or subcontractors: 
- Notify the contractor safety representative 
- Request that the wntractor determine and implement corrective actions 
- If needed, stop affected CH2M HILL work until contractor corrects the condition or practice. Notify the client, 

Project Manager, and HSM as appropriate. 
If apparent contractor non-cornpliancdunsafe conditions or practices are observed, inform the contractor safety 
representative. Our obligation is limited strictly to informing the contractor of our observation - the contractor is 
solely responsible for determining and implementing necessary controls and corrective actions. 
If an apparent imminent danger is observed, immediately warn the wntractor employe+) in danger and notify the 
contractor safety representative. Our obligation is limited strictly to immediately warning the affected individual(s) 
and informing the contractor of our observation - the contractor is solely responsible for determining and 
implementing necessary controls and corrective actions. 
Document all oral health and safety related communications in project field logbook, daily reports, or other records. 
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4 Personal Protective Equipment (PPE) 
(Reference CH2M HILL SOP HS-07, Personal Protective Equipment, HS-08, Respiratory Protection) 

PPE Specifications a 

Task Level Body Head Respirator 

General sate entry Work clothes; steel-toe, leather work Hardhat 
Survepng boots, work glove. Safety glasses 
Obsewahon of matenal loadtng D Ear p r o t e ~ o n  " None requlred 
for offsite dismsal Oversteht of 
remediation A d  construction 
SurEvz water sarn~line Work clothes or cotton coveralls Hardhat' . - 
Sediment sampling Boots: Steel-toe, chemical-resistant boots Safety glasses 
Surface soil sampling Modified OR steel-toe, leather work boots with Ear protectiond 
Hand augering D outer rubber boot covers None required 

Geoprobe boring Gloves: Inner surgical-style nihile & 
outer chemical-resistant nitrile gloves. 

Groundwater sampling Coveralls: Uncoated Tyvekm Hardhat' 
Soil boring Boots: Steel-tw, chemical-resistant boots Splash shield 
Investigation-derived waste Modified OR steel-toe, leather work boots with Safety glasses 
(drum) sampling and disposal D outer rubber boot mvers Ear protection" None required. 

Gloves: Inner surgical-style nitrile & 
wter chemical-resistant nitrile gloves. 

Test pit excavation Coveralls: Polycoated Tyvekm Hardhat' APR, full face, 
Tasks requiring upgrade Boots: Steel-toe, chemical-resistant hoots Splash shield' MSA Ulmtwin or 

OR steel-roe, leather work boots with Ear protection "uivalent; with 
outer rubber boot mvers Spectacle inserts GME-Hcamidges 
Gloves: Inner surgical-style nitrile & or equivalent'. 
outer chemical-resistant nitrile gloves. 

Tasks requiring upgrade Coveralls: Polycoated Tyvekm Hardhat' Positive-pressure 
Boots: Steel-toe, chemical-resistant boots Splash shield' demand self- 
OR steel-toe, leather work boots with Ear protection contained breathing 
outer rubber hoot covers Spectacle inserts apparatus (SCBA); 
Gloves: Inner surgical-sQle nitrile & MSA Ultralite. or 
outer chemical-resistant nitrile gloves. equivalent. 

Reasons for Upgrading or Downgrading Level of Protection - - - 
Request hom individual performing tasks. New information indicating that situation is less 
Change in work tasks that will increase contact or potential contact hazarbus than originally thought. 
with hazardous materials. Change in site conditions that decreases the hazard. 
Occurrence or likely occurrence of gas or vapor emission. Change in work task that will reduce contact with 
Known or suspsted presence of dermal hazards. hazardous materials. 
lnsrmment action levels (Section 5) exceeded. 

Modifications are as indicated. CHZM HILL will provide PPE only to CHZM HILL employees. 
bNo facial hair that would interfere with respintor fit is pmittd.  
Hardbat and splash-shield areas are to be demmined by the SSC. 
Ear protection shauldbe worn when mnversatioos cannot be held at dirtsmes of 3 feet m less withoui shouting. 

'Camidge chnnge-out schedule is at least every 8 h- (or one wak day), except if relative humidity i s  > 85%. or if organic vapor masuremeats are > 
midpoint of Level C range (refer to Section 5)--then at least every 4 hours. If encounted conditions are different than those anticipated in this HSP. 
coatlet Ibe HSM. 
'Performing a task that requires an upgrade to a h i g h  kvel of protection (e.g., Level D to Level C) is pennitted only when the W E  requirements have 
baa approved by Ihe HSM, and an SSC qualified at that kvcl is present. 
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5 Air Monitoring/Sampling 
(Reference CH2M HILL SOP HS-06, Air Monitoring) 

5.1 Air Monitoring Specifications 

Irmtrument Tasb Action hvels' Frequency Calibration 
FW: OVA model 128 w Driuiogand 0-5 Ppm Level D hitially and Daily 
equivalent subslrrhce soil 5-10 ppm Lwel C pelicdiuUy 

sampling, well P P ~  Stop Work: re-evabmle during task 
installation, tat 
pitting, IDW drum 

m p l i o g  

PW: OVM with lO.6eV lamp Drilling and 0-5 ppm Level D Initially and Daily 
or equivalent subsurface soil 5-10 ppm Level C periodically 

sampling, weU I& ppm Stop Work mvaluale during tasi 
installation. tat 
pitting. IDW drum 
sampling 

CGI: MSA model 260 or 261 Drilling and 0-IOR, : No exphion h d  Continuous during Daily 
a equivalent subsurface soil lLL25% LEL: Paential explosion hvard advancement of 

sampling, well >25% LeL: Exphion bannt evacuate a boring a Vench 
instauation, test vent 
pitting. IDW drum 
m p l i n g  

Wetex MSA d l  260 or Ddlliog and >25%' 02: Explosion w. evacuate or Continuous during Daily 
261 or equivalent subsurface d l  vent advancement of 

sampling. weU 20.9%' 02: Normal O2 boring a trench 
installation, W t  <19.596'02: 02 deticieat; vent or use SCBA 
pitting, mw drum 
sampling 

h t  Monitor: Mininm Drilliog and - < I m p l d  Level D Initially and Zao Daily 
mcdel PDM9 a equivalent subswface soil >I - 3 mglm3 Level C: i m p h t  dust periodically 

sampling, well ruppressim conuols dmk.8 larks 
iasmllation, 1 s t  > 3 m@m3 Slop Work re-evaloale 
pitting, IDW drum 
sampling 

Nose-Level Monitor ': T a t  Pit 4 5  dB(A) No action required Initially and Daily 
Excavatim, 85.120 dB(A1 Heariny! motemion resuired ~eriodicallv . . -. 
Drilling. Slop; re-evaluate during la& 
Observation of 120 dB(A) 
loading materials 
far disposal. 

'Action levels apply to sustained breathing-zone mcarurnnents above background. 
b ~ e  exan frequency of monitoring d e p d s  on field conditions and is to be determined by the SW, generally, every 5 to 15 minutes if acceptable: 
mwe frequently m y  be appopriate. Monitoring results should be recorded. Documentalion shoold include insmuwnt and calibratim information. 
time. measvrement resuhs, p e ~ o o e l  mouitareQ and pIacc/locatioo where measurement is taken (c.g., 'Breathing Z-W-3". "'at surfacdSB-T', 
etf.). 
'illhe measured p w m t  of OZ is ks than 10. an accurate LEI. reading will nar be obtlined. Percent LEL and percent 02 action levels apply only to 
ambient working amuspheres. and not to coofined-space entry. Mm-mingent percent LEL and 0 2  action levels are required formfind-space 
entry (refa to Section 2). 

Refer to SOP HS-I0 for insrmctions and documentstion on radiation monitoring and rcreeoing. 
'Noise monitoring and audiometric testing also required. 
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5.2 Calibration Specifications 
(Refer to the respective manufacturer's instmchons for pmper instrument-maintenance procedures) 

Inst~ment Gas Span Reading Method 
PID: OVM, 10.6 or 11.8 eV bulb 100 PPm R F =  1.0 100 ppm 1.5 Ipm reg T- 

isobutylene tubing 
PID: MiniRAE, 10.6 eV bulb 100 PPm CF= 100 100 PPm 1.5 Ipm reg 

isobutylene T-tubing 
PID. TVA IMX) 100 PPm C F  = 1.0 100 P P ~  1.5 Ipm reg 

isobutylene T-tubing 
FID: OVA 100 PP 3.02 1.5 100 PPm 1.5 Ipm reg 

methane T-tubing 
FID: TVA loo0 100 P P ~  NA 100 P P ~  2.5 lpm reg 

Dost Monitor: Miniram-PDM3 
methane T-tubing 

0.00 mdm3 in Dust-free area 
Dust-free air Not applicable "Measuri" mode OR %bag with 

HEF'A filter 
CGI: MSA 260,261,360, or 361 0.75% pentane NIA 50% LEX. 1.5 lpm reg 

+ 5 % L n  - direct tubing 

5 3  Air Sampling 
Sampling, in addition to real-time monitoring, may be required by other OSHA regulations where there may be exposure 
to certain contaminants. Air sampling typically is required when site contaminants include lead, cadmium, arsenic, 
asbestos, and certain volatile organtc compounds. Contact the HSM immediately if these wntaminants are encountered. 

Method D d p t i o n  

Additional air sampling is not necessary at this time. If conditions change, contact the HSM. 

Personnel and Areas 

Results must be sent immediately to the HSM. Regulations may require reporting to monitored personnel. Results 
reported to: 

HSM. John Longo/NJO 
Other: Lisa MartWOR 
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6 Decontamination 
(Reference CHZM HILL SOP HS-13, Decontumination) 

The SSC must establish and monitor the decontamination procedures and their effectiveness. Decontamination 
pwedures found to be ineffective wiU be modiiied by the SSC. The SSC must ensure that procedures are established 
for disposing of materials generated on the site. 

6.1 Decontamination Specifications 
Personnel Sample Equipment Heavy Equipment 

Boot washlrinse 
Glove washlrinse 
Outer-glove removal 
Body-suit removal 
Inner-glove removal 
Respirator removal 
Hand washirinse 
Face washlrinse 
Shower ASAP 

Dispose of PPE in municipal 
trash, or contain for disposal 
Dispose of personnel rinse water 
to facility or sanitary sewer, or 
contain for offsite disposal 

Washlrinse equipment Powerwash 
Solvent-rinse equipment Steam clean 
Contain solvent waste for offsite Dispose of equipment rinse water 
disposal to facility or sanitary sewer, or 

contain for offsite disposal 

6.2 Diagram of Personnel-Decontamination Line 
No eating, drinking, or smoking is permitted in contaminated areas and in exclusion or decontamination zones. The 
SSC should establish areas for eating. drinking, and smoking. Contact lenses are not permitted in exclusion or 
decontamination zones. 

Figure 6 1  illustrates a conceptual establishment of work zones, including the decontamination line. Work zones are to 
be modified by the SSC to accommodate task-specific requirements. 

7 Spill-Containment Procedures 

Sorbent material will be maintained in the support zone. Incidental spills will be contained with sorbent and disposed of 
pmperly. 
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Notes: -.. I. This fiuure can be used as a guide to establish a decontamination line '., when used PPE will either be disposed of w re-used, and can be applied 
t)tspose of PPE as b any level of protection. '.+ specifled in Section 2. The stations illustrated below may be removed when not applicable 

6.1 of the HSP - (> (e.g., no respirator station if not wearing Level C). '.. 3. The SSC may modrfy the decontamination sequence based on site- '. specifffi conditions. 

i. *... 
(e.g., TyvekB) t' 

Exclusion i boot covers t 
PPE to be disposed 

f 
Zone : 

Boundary \ 

cartridges or air tank. If 
removed, replace outer hands. Shower 

surface as soon as 

! PPE to be re-used 

i 
* 
I 

i 
I 

0 Sample 
preparation D~spose of PPE as 

specified in Section - 
6.1 of the HSP 

Sample : 
decontamination 

and packing 

Sample. Table Figure 6-1 
I 

Personnel Decontamination Line 
CHPM HILL Heath and Safety Plan 

I 

I 



8 Site-Control Plan 

8.1 Site-Control Procedures 
(Reference CHZM HILL SOP HS-I 1, Sire Control) 

The SSC will conduct a site safety briefing (see below) before starting field activities or as tasks and site conditions 
change. 
Topics for briefing on site safety: general discussion of Health and Safety Plan, site-specific hazards, locations of 
work zones, PPE requirements, equipment, special procedures, emergencies. 
The SSC records attendance at safety briefings in a logbook and documents the topics discussed. 
Post the OSHA jobsite poster in a central and conspicuous location in accordance with CH2M HILL SOP HS-7 1, 
OSHA Postings. 
Establish support, decontamination, and exclusion zones. Delineate with flags or cones as appropriate. Support 
zone should be upwind of the site. Use access control at entry and exit from each work zone. 
Establish onsite communication consisting of the following: 
- Line-of-sight and hand signals 
- Air horn 
- Two-way radio or cellular telephone if available 
Establish offsite communication. 
Establish and maintain the "buddy system." 
Initial air monitoring is conducted by the SSC in appropriate level of protection. 
The SCC is to conduct periodic inspections of work practices to determine the effectiveness of this plan - refer to 
Sections 2 and 3. Deficiencies are to be noted, reported to the HSM, and corrected. 

8.2 Hazwoper Compliance Plan 
(Reference CH2M HILL SOP HS-19, SireSpecific Wrinm Safery Plans) 

Certain parts of the site work are covered by state or federal Hazwoper standards and therefore require training and 
medical monitoring. Anticipated Hazwoper tasks (Section 1.1.1) might occur consecutively or concurrently with respect 
to non-Hazwoper tasks. This section outl~nes procedures to be followed when approved activities specified in Section 
1.1.2 do not require 24- or 40-how training. Non-Hazwoper-trained personnel also must be trained in accordance with 
all other state and federal OSHA requirements. 

In many cases, air sampling, in add~tion to real-time monitoring, must confm that there is no exposure to gases or 
vapors before non-Hazwoper-trained personnel are allowed on the site, or while non-Hazwoper-trained staff are 
working in proximity to Hazwoper activities. Other data (e.g., soil) also must document that there is no potential for 
exposure. The HSM must approve the interpretation of these data. Refer to subsections 2.5 and 5.3 for contaminant 
data and air sampling requirements, respectively. 
When non-Hazwoper-trained pmonnel are at risk of exposure, the SSC must post the exclusion zone and inform 
non-Hazwoper-trained pe r so~e l  of the: 
- nature of the existing contamination and its locations 
- l i tat ions of their access 
- emergency action plan for the site 
Periodic air monitoring with d~rect-reading instruments conducted during regulated tasks also should be used to 
ensure that non-Hazwoper-trained personnel (e.g., in an adjacent area) are not exposed to airborne contaminants. 
When exposure is possible, non-Hazwoper-trained personnel must be removed fiom the site until it can be 
demonstrated that there is no longer a potential for exposure to health and safety hazards. 
Remediation treatment system start-ups: Once a treatment system begins to pump and treat contaminated medii, the 
site is, for the purposes of applying the Hazwoper standard, considered a treatment, storage, and disposal facility 
(TSDF). Therefore, once the system begins operation, only Hazwoper-trained personnel (minimum of 24 hour of 
training) will be permitted to enter the site. All non-Hazwoper-trained personnel must not enter the TSDF area of the 
Slte. 
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9 Emergency Response Plan 
(Reference CHZM HILL, SOP HS-12, Emergency Responre) 

9.1 Pre-Emergency Planning 
The SSC paforms the applicable pre-emergency planning tasks before starting field activities and coordinates emergency 
response with CH2M HILL onsite parties, the facility, and local emergency-sewice providers as appropriate. 

Review the facility e m e r g a y  and contingency plans where applicable. 
Determine what onsite communication equipment is available (eg., two-way radio, air horn). 
Detennine what offsite communication equipment is needed (e.g., nearest telephone, cell phone). 
Con& and post emergency telephone numbers, evacuation mutes, assembly areas, and route to hospital; 
communicate the information to onsite personnel. 
Field Trailers: Post "Exit" signs above exit doors, and post Ti Extinguisher" signs above locations of 
extinguishers. Keep areas near exits and extinguishers clear. 
Review changed site conditions, onsite opaations, and personnel availabiity in relation to emergency response 
pmedures. 
Where appropriate and acceptable to the client, inform emergency room and ambulance and emergency response 
teams of anticipated types of site emergencies. 
Designate one vehicle as the emergency vehicle; place hospital directions and map inside; keep keys in ignition 
during field activities. 
Inventory and check site emergency equipment, supplies, and potable water. 
Communicate emergency procedures for personnel injury, exposures, fires, explosions, and releases. 
Rehearse the emergency response plan before site activities begin, including driving route to hospital. 
Brief new workers on the emergency response plan. 

The SSC will evaluate emergency response actions and initiate appropriate follow-up actions. 

9.2 Emergency Equipment and Supplies 
The SSC should mark the locations of emergency equipment on the site map and post the map. 

Emergency Equipment and Supplies Loeation 
20 LB (or two 10-lb) fire extinguisher (A, B, and C classes) Support ZoneIHeavy Equipment 
First aid kit 
Eye Wash 
Potable water 
Bloadbome-pathogen kit 
Additional equipment (specify): 

Support Zone~Field Vehicle 
Support & Decon Zonefiield Vehicle 
Support & Decon Zone/Field Vehicle 
Support ZoMie ld  Vehicle 

9.3 Incident Response 
In fires, explosions, or chemical releases, actions to be taken include the following: 

Shut down CH2M HILL operations and evacuate the immediate work area. 
Notify appropriate response personnel. 
Account for personnel at the designated assembly area(s). 
Assess the need for site evacuation, and evacuate the site as warranted. 

Instead of implementing a work-area evacuation, note that small fires or spills posing minimal safety or health hazards 
may be controlled. 
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9.4 Emergency Medical Treatment 
The procedures listed below may also be applied to nonemergency incidents. Injuries and illnesses (including 
overexposure to contaminants) must be reported to Human Resources. If there is doubt about whether medical treatment 
is necessary, or if the injured person is reluctant to accept medical treatment, contact the CH2M HILL medical 
consultant. During non-emergencies, follow these procedures as appropriate. 

Notify appropriate emergency response authorities listed in Section 9.8 (e.g., 911). 
The SCC will assume charge during a medical emergency until the ambulance anives or until the Injured person is 
admitted to the emergency mm. 
Prevent further injury. 
Initiate first aid and CF'R where feasible. 
Get medical attention immediately. 
Perform decontamination where feasible; lifesaving and first aid or medical treatment take priority. 
Make certain that the Injured person is accompanied to the emergency room. 
When contacting the medical consultant, state that the situat~on is a CHZM HILL matter, and give your name and 
telephone number, the name of the injured person, the extent of the injury or exposure, and the name and location of 
the medical facility where the injured person was taken. 
Report incident as outlined in Section 9.7. 

9 5  Evacuation 
Evacuation mutes and assembly areas (and alternative routes and assembly areas) are specified on the site map. 
Evacuahon route(s) and assembly area(s) will be designated by the SSC before work begins. 
Personnel will assemble at the assembly area(s) upon hearing the emergency signal for evacuation. 
The SSC and a "buddy" will remain on the site after the site has been evacuated (if safe) to ass~st local responders 
and advise them of the nature and Location of the incident. 
The SSC will account for all personnel in the onsite asxmhly area. 
A des~gnated person will account for personnel at alternate assembly areafs). 
The SSC will write up the incident as soon as possible after it occurs and submit a repm to the Corporate Director of 
Health and Safety. 

9.6 Evacuation Signals 
Signal Meaning 

Grasping throat with hand Emergency-help me. 
Thumbs up OK; understood. 
Grasping buddy's wrist Leave area now. 
Continuous sounding of horn Emergency; leave site now. 

9.7 Incident Notification and Reporting 
Upon any project incident (fire, spill, injury, near miss, death, etc.). immediately notify the PM and HSM. Call 
emergency beeper number if HSM is unavailable. 
For CHZM HILL work-related injuries or illnesses, contact and help Human Resources administrator complete an 
Incident Report F o m  (IRF). IRF must be completed within 24 hours of incident. 
For CHZM HILL subcontractor incidents, complete the Subcontractor AccidenVIIlness Report Form and submit to 
the HSM. 
Not~fy and submit reports to client as required in contract 
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10 Approval 
This site-specific Health and Safety Plan has been written for use by CH2M HILL only. CH2M HILL claims no 
responsibility for its use by others unless that use has been specified and defmed in project or contract documents. The 
plan is written for the specific site conditions, purposes, dates, and personnel specified and must be amended if those 
conditions change. 

10.1 Original Plan 
Written By: Ben Francism Date: 07/09/2001 

Approved By: Steve Beek 

Co- Approval: Date: 07/16/2001 

10.2 Revisions 
Revisions Made By: Date: 

Revisions to Plan: 

Revisions Approved By: Date: 

11 Attachments 

Attachment 1: Employee SignotTForm- Field Safety Instructions 
Attachment 2: Project-Specific Chemical Product Hazard Co tion Form 
Attachment 3: Chemical-Specific T-ng Form 
Attachment 4: Emergency Contacts 
Attachment 5: Project H&S F o d e r m i t s  
Attachment 6: Project Activity Self-Assesrment Checklists 
Attachment 7: Applicable Material Safety Data Sheets 
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Hazardous Chemical Products Invento 
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CHZMHILL 
CHEMICAL-SPECDFIC TRAINING FORM 

Project # : 154408 

Trainer: 

TRAINING PARTICLPANTS: 

REGULATED PRODUCTSTASKS COVERED BY THIS TRAINING: 
h I l  

The HCC shall use the product MSDS to provide the following information concerning each of the products listed above. 

Physical and health hazards 

Control measures that can be used to provide proteetion (including appropriate work practices, emergency 
procedures, and personal protective equipment to be used) 

Methods and observations used to detect the presence or release of the regulated product in the workplace 
(including periodic monitoring, continuous monitoring devices, visual appearance or odor of regulated product 
when being released, etc.) 

Training participants shall have the opportunity to ask questions concerning these products and, upon completion of this 
training, will understand the product hazards and appropriate control measures available for their protection. 

Copies of MSDSs, chemical inventories, and CH2M HILL'S written hazard communication program shall be made 
available for employee review in the facility/project hazard communication file. 
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Emergency Contacts 

M e d i d  Emergeney - 911 CHZM HILL M e d i d  C o d t a n t  
Dr. Peter GTeaney 
GMG Workcare, Orange, CA 
8W455-6155 
(ARa bDors calls mU be wthh 20 minutes) 

Fire/Spill Emergency - 911 h e a l  Oeeupatiod Physician 
I & 0 Medical Center-Hampton 
530 Aberdeen Rd., #4302 
Hampton, VA 23661 
757-825-1 100 

security & police - 911 Corporate Direetor Health and Safety 
Name: Mollie Netherland/SEA 
Phone: 2061453-5005 
24-hour emergency beeper: 888-444-1226 

Utilities Emergency Health and Safety Manager (HSM) 
Water: 757444-6414 (Public Works Center) Name: John LongoMJO 
Gas: 757-444-6414 (Public Works Center) Phone: 973-316-0159 x 4543 
Electric: 757-444-6414 (Public Works Center) 
Designated Safety Coordinator (DSC) Regional Human Resources Department 
Name: Ben Francisco Name: Shannon Low/MKE 
Phone: 757-460-3734 x 20 Phone: 414-272-1052 x 265 
Project Manager Corporate Human Resouras Department 
Name: Ben Francisco Name: John MonarWCOR 
Phone: 757-460-3734 x 20 Phone: 303/771-0900 
Federal Express Dangerous Goods Shipping Worker's Compensation and Auto Claims 
Phone: 8001238-5355 Sterlin~ Administration Services 
CH2M HILL Emergency Number for Shipping phone:- 8001420-8926 After hours: 80014974566 
Dangerous Goods 
Phone: 8001255-3924 

Report fatalities AND report vehicular accidents involving 
pedestrians, motorcvcles. or more than two cars. 

Contact the Project Manager. Generally, the Project Manager will contact relevant government agencies. 

Facility Alarms: None Evacuation Assembly Area(s): To be determined prior to site 
activities. 

Facilily/Site Evacuation Route(s): To be determined prior to site activihes. 

- - 
H O S D ~ ~  NadAddress: DePaul Medical Center Hospital Phone #: 757-889-5000 

150 Kingsley Ln, Norfolk 

D i r e c t i o n s  t o  H o s p i t a l  I 
Include written directions here, and attach or post a highlighted map if needed. See attached & 
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Project Activity Self-Assessment Checklists 
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CHZMHILL 
H&S Self-Assessment Checklist - DRILLING 

This checklist shall be 
HSPFSI. 

used by CHZM HILL personnel only and shall be 

Page 1 of 3 

completed at the frequency specified in the project's 

This checklist is to be used at locations where: 1) CHZM HILL employees are potentially exposed to hazards associated with 
drilling operations (complete Sections I and 3). andor 2) CH2M HILL oversight of a drilling subcontractor is required 
(complete entire checklist). 

SSCIDSC may consult with drilling subcontractors when completing this checklist, but shall not direct the means and methods 
of drilling operations nor direct the details of corrective actions. Drilling subcontractors shall determine how to correct 
deficiencies and we must carefully rely on their expertise. Items considered to be imminently dangerous (possibility of serious 
injury or death) shall be corrected immediately or all exposed personnel shall be removed from the hazard until corrected. 

Completed checklists shall be sent to the health and safety manager for review. 

Project Name: Project No.: 

Location: PM: 

Auditor: Title: Date: 

This specific checklist has been completed to: 

Evaluate CH2M HILL employee exposures to drilling hazards 
Evaluate a CHZM HILL subcontractor's compliance with drilling H&S requirements 
Subcontractors Name: 

Check "Yes" if an assessment item is completdcorrect. 
Check "No" if an item is incompletddeficient. Deficiencies shall be brought to the immediate attention of the drilling 
subcontractor. Section 3 must be completed for all items checked "No." 
Check " N I P  if an item is not applicable. 
Check "NIW if an item is applicable but was not observed during the assessment. 

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice HS-35. 

SECTION 1 Yes No NIA NIO 

I PERSONNEL SAFE WORK PRACTICES (3.1) 

1. Only authorized personnel operating drill rig 
2. Personnel cleared during rig startup 
3. Personnel clear of rotating parts 
4. Personnel not positioned under hoisted loads 
5. Loose clothing and jewelry removed 
6. Personnel instructed not to approach equipment that has become electrically energized 
7. Smoking is prohibited around drilling operation 
8. Personnel wearing appropriate PPE, per HSP/FSI 
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H&S Self-Assessment Checklist - DRILLING Page 2 of 3 

SECTION 2 Yes No NIA NIO 

GENERAL (3.2.1) 

9. Daily safety briefinglmeeting conducted with crew 
10. Daily inspection of drill rig and equipment conducted before use 

DRILL RIG PLACEMENT (3.2.2) 

11. Location of underground utilities identified 
12. Safe clearance distance maintained from overhead powerlines 
13. Drilling pad established, when necessary 
14. Drill rig leveled and stabilized 

DRILL RIG TRAVEL (3.23) 

15. Rig shut down and mast lowered and secured prior to rig movement 
16. Tools and equipment secured prior to rig movement 
17. Only personnel seated in cab are riding on rig during movement 
18. Safe clearance distance maintained while traveling under overhead powerlines 
19. Backup alarm or spotter used when backing rig 

DRILL RIG OPERATION (3.2.4) 

20. Kill switch clearly identified and operational 
21. All machine guards are in place 
22. Rig ropes not wrapped around body parts 
23. Pressurized lines and hoses secured from whipping hazards 
24. Drill operation stopped during inclement weather 
25. Air monitoring conducted per HSP/FSI for hazardous atmospheres 
26. Rig placed in neutral when operator not at controls 

DRILL RIG MAINTENANCE (3.2.5) 

27. Defective components repaired immediately 
28. Lockout/tagout procedures used prior to maintenance 
29. Cathead in clean, sound condition 
30. Drill rig ropes in clean, sound condition 
3 1. Fall protection used for fall exposures of 6 feet or greater 
32. Rig in neutral and augers stopped rotating before cleaning 
33. Good housekeeping maintained on and around rig 

DRILLING AT HAZARDOUS WASTE SITES (3.2.6) 

34. Waste disposed of according to HSP 
35. Appropriate decontamination procedures being followed, per HSP 



CH2MHlLL 
H&S Self-Assessment Checklist - DRILLING 

SECTION 3 

Complete this section for all items checked "No" in Sections 1 or 2. Deficient items must be corrected in a timely manner. 
Item 

# Corrective Action PhnedlTaken 
Date 

Corrected 
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This checklist shall be used by CHZM HILL personnel only and shall be completed at the frequency specified in the pmject's 
HSPESI. 

This checklist is to be used at locations where: 1) CH2M HILL employees enter excavations (complete Sections 1 and 3). 
andlor 2) CH2M HILL oversight of an excavation subcontractor is required (complete entire checklist). 

SSC/DSC may consult with excavation subcontractors when completing this checklist, but shall not direct the means and 
methods of excavation operations nor direct the details of corrective actions. Excavation subcontractors shall determine how to 
correct deficiencies and we must carefully rely on their expertise. Items considered to be imminently dangerous (possibility of 
serious injury or death) shall be corrected immediately or all exposed personnel shall be removed from the hazard until 
w m t e d .  

Completed checklists shall be sent to the health and safety manager for review. 

Project Name: Pmject No.: 

Location: PM: 

Auditor: Title: Date: 

This specific checklist has been completed to: 

Evaluate CHZM HILL employee exposures to excavation hazards 
Evaluate a CHZM HILL subcontractor's compliance with excavation H&S requirements 
Subcontractors Name: 

Check 'Yes" if an assessment item is completdcorrect. 
Check "No" if an item is incompletddeftcient. Deficiencies shall be bmught to the immediate attention of the excavation 
subcontractor. Section 3 must be completed for all items checked "No." 
Check "'N1.4" if an item is not anolicable. . . 
Check "NIO" if an item is applicable but was not observed during the assesSn?ed 

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice HS-32. 

SECTION 1 Yes No NIA NIO 

PERSONNEL SAFE WORK PRACTICES (3.1) 

1. Competent person has completed daily inspection and has authorized entry 
2. Personnel aware of entry requirements established by competent person 
3. Protective systems are free from damage and m stable condition 
4. Surface objecrs/structures secured from falling into excavation 
5. Potential hazardous ahnospheres have been tested and found to be at safe levels 
6. Precautions have been taken to prevent cave-in from water accumulation in the excavation 
7. Personnel wearing appropriate PPE, per HSPlFSI 
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SECTION 2 
GENERAL (3.2.1) 
8. Daily safety briefudmeeting conducted wth personnel 
9. Excavation and protective systems adequately rnspected by competent person 
10. Defective protective systems or other unsafe conditions corrected before enby 
11. Guardrails provided on walkways over excavatlon 6' or deeper 
12. Barriers provided at excavations 6' or deeper when not readily visible 
13. Barriers or covers provided for wells, pits, shafts, or similar excavation 6' or deeper 
14. Excavating equipment operated safely (use earthmoving equipment checklist in HS-27) 

PRIOR TO EXCAVATING (3.2.2) 
15. Location of underground utilities and installations identified 

EXCAVATING ACTMTIEs (3.2.3) 
16. Rocks, trees, and other unstable surface objects removed or supported 
17. Exposed underground utility lines supported 
18. Undermined surface structures supported or determined to be in safe condition 
19. Wming system used to remind equipment operators of excavation edge 

EXCAVATION ENTRY (32.4) 
20. Trenches > 4' deep prov~ded with safe means of egress within 25' 
21. Structure ramps des~gned and approved by competent person 
22. Potential hazardous atmospheres tested prior to enby 
23. Rescue equipment provided where potential for hazardous atmospheres exists 
24. Ventilation used to control hazardous atmospheres and air tested frequently 
25. Appropriate respiratory protection used when ventilation does not control hazards 
26. Precautions taken to prevent cavein from water accumulation in the excavation 
27. Precauhons taken to prevent surface water from entering excavation 
28. Protection provided from falling/rolling material from excavation face 
29. Spoil piles, eqlupment, materials resh-ained or kept at least 2' from excavatlon edge 

EXCAVATION PROTECTIVE SYSTEMS (3.2.5) 
30. Protective systems used for excavations 5' or deeper 
31. Protective systems for excavation deeper than 20' designed by registered PE 
32. If so11 unclassified, maximum allowable slope is 34 degrees 
33. Protective systems free from damage 
34. Protective system used according to manufacturer recommendations and not subjected to 

loads exceeding deagn limits 
35. Protective system components securely connected to prevent movement or failure 
36. Cave-in protection provided while enteringlexiting shielding systems 
37. Personnel removed from shielding systems when installed, removed, or vertical movement 

PROTECTIVE SYSTEM REMOVAL (32.6) 
38. Protective system removal starts and progresses from excavation bottom 
39. Protective systems removed slowly and cautiously 
40. Temporary structure supports used if failure of remaimng components observed 
41. Backfilling taking place immediately after protective system removal 

EXCAVATING AT HAZARDOUS WASTE SITES (3.2.7) 
42. Waste disposed of according to HSP 
43. Appropriate decontamination procedures heiig followed, per HSP 

Yes No NIA NIO 
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SECTION 3 

Complete this section for all items checked 'No" in Sections 1 or 2. Deficient items must be corrected in a timely manner. 
ltem I I Date 

# I Corrective Action PlannedITaken I Corrected 
I I 
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This checklist shall be used by CHZM HILL personnel only and shaU be completed at the frequency specified in the project's 
HSPIFSI. 

This checklist is to be used at locations where.: 1) CH2M HILL employees are potentially exposed to hazards associated with 
earthmoving equipment operations (complete Sections I and 3). andfor 2) CHZM HILL oversight of a earthmoving equipment 
subcontractor is required (complete entire checklist). 

SSUDSC may consult with earthmoving equipment subcontractors when completing this checklist, hut shall not direct the 
means and methods of equipment operations nor direct the deta~ls of corrective actions. Earthmoving equipment subcontractors 
shall determine how to correct deficiencies and we must carefully rely on their expertise. Items considered to be imminently 
dangerous (possibility of serious injury or death) shall be corrected immediately or all exposed personnel shall be removed 
from the hazard until corrected. 

Completed checklists shall be sent to the health and safety manager for review. 

Project Name: Project No.: 

Location: PM: 

Auditor: Title: Date: 

This specific checklist has been completed to: 

q Evaluate CH2M HILL employee exposures to earthmoving equipment hazards 
q Evaluate a CHZM HILL subcontractor's compliance with earthmoving equipment HLS requirements 

Subcontractors Name: 

Check "Yes" if an assessment item is completdcorrect. 
Check "No" if an item is incomplete/deficient. Deficiencies shall be brought to the immed~ate attention of the earthmoving 
equipment subcontractor. Section 3 must be completed for all items checked "No." 
Check "NIA" if an item is not applicable. 
Check "NIO" if an item is applicable but was not obsewed during the assessment. 

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice HS-27. 

SECTION 1 Yes No N/A NIO 

PERSONNEL SAFE WORK PRACTICES (3.1) 
1. Only authorized personnel operating earthmoving equipment 
2. Personnel maintaining safe dtstance from operating equipment 

n u  0 0  
3. Personnel and equipment operator in close communication when personnel must 

o n  0 0  

be in proximity of operating equipment 
n o  0 0  

4. Personnel approach operating equipment safely 0 0  0 0  
5. Personnel wearing high-visibility and/or reflective vests when close to operating equipment q q q q 
6. Personnel riding only in seats of equipment cab and using seat belts 
7. Personnel not positioned under hoisted loads 

0 0  0 0  

8. Personnel not hoisted by equipment 
n o  0 0  

9. Personnel instructed not to approach equipment that has become electrically energized 
0 0  0 0  

10. Personnel wearing appropriate PPE, per HSPlFSI 
0 0  0 0  
0 0  0 0  

Rev.0 
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11. Daily safety briefingmeeting conducted with crew 
12. Daily inspection of equipment and equipment accessories conducted before use 
13. At least one fue extinguisher available at the equipment operating area 

EARTHMOVING EQUIPMENT COMPONENTS (3.23) 

14. Backup alarm or spotter used when backing equipment 
15. Operational horn provided on bi-diitional equipment 
16. Seat belts are provided and used 
17. Rollover protective structures (ROPS) provided 
18. Braking system capable of stopping full payload 
19. Headlights and taillights operable when additional llght required 
20. Brake lights in operable condition 
21. Cab glass provides no visible distortion to the operator 
22. Hauling equipment (dump trucks) provided with cab shield or canopy 
23. Dump truck beds provided with positive means of support during maintenance ox 
24. Dump truck operating levers provided with latch to prevent accidental dumping 

EARTHMOVING EQUIPMENT PLACEMENT (3.2.3) 

. inspection 

25. Location of underground utilities identified 
26. Safe clearance distance maintained while working under overbead powerlines 
27. Safe distance is maintained while traveling under powerlines 
28. Unattended equipment visibly marked at night 
29. Parking brake set when equipment parked and equipment chocked when parked on incline 

EARTHMOVING EQUIPMENT OPERATION (3.2.4) 

30. Equipment operated on safe roadways and grades 
3 1. Equipment operated at safe speed 
32. Equipment not operated during inclement weather, lightning storms 
33. Uslng equipment to lift loads, other than earth, done according to equipment 

manufacturer specifications 
34. Lifting and hauling capacities are not exceeded 
35. Equipment components lowered when not in use 
36. All machine guards are in place 
37. k r  monitoring conducted per HSPlFSI for hazardous ahnospheres 

EXRTHMOVING EQUIPMENT MAINTENANCE (33.5) 

38. Defective components repaired immediately 
39. Suspended equipment or equipment parts are supported prior to work under or between 
40. Lockoutltagout procedures used prior to maintenance 
41. Tires on split rims removed using safety tire rack or cage 
42. Good housekeeping maintained on and around equipment 

EXCAVATING AT HAZARDOLJS WASTE SITES (3.2.6) 

43. Waste disposed of according to HSP 
44. Appropriate decontamination procedures being followed. per HSP 

0 0  0 0  
0 0  0 0  

Rev.0 
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SECTION 3 

Complete this section for all items checked "No" in Sections 1 or 2. Deficient items must be corrected in a timely manner. 
1tem I 1 Date 

# I Corrective Action Pia~ed/Taken I Corrected 
I I 
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