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1.0

INTRODUCTION

On behalf of Maricopa County, Wood Environment & Infrastructure Solutions, Inc. (Wood) prepared this
Groundwater Characterization Work Plan for Arizona Department of Environmental Quality (ADEQ) review
to document planned site investigation activities at the Maricopa County Cave Creek Landfill site (CCL)
located in Phoenix, Arizona (Figure 1).
Maricopa County entered into a Consent Order (CO) in 1999 with ADEQ to characterize the nature and
extent of site groundwater contamination at the CCL. Since that time, the CO has been revised based on
the results of multiple site investigations and the current CO (ADEQ Identification Number 30604, Docket
Number [No.] S-2-10) requires Maricopa County to complete groundwater characterization, develop a
revised Remedial Action Plan (RAP), and conduct ADEQ-approved remedial activities (ADEQ, 2010).
The work described herein is being performed in response to the detection of trichloroethene (TCE) in
groundwater at concentrations that exceed the applicable Arizona Aquifer Water Quality Standard (AWQS)
of 5 micrograms per liter (µg/L) at select site monitoring wells including:
•

MW-08 which is located at the southern boundary of the CCL Old Landfill; and

•

MW-11 which is currently the most downgradient well in the site monitoring network, located south
of the CCL New Landfill.

The proposed scope of work presented herein includes installation of four groundwater monitoring wells
to further define the extent of contamination at the site. Existing well locations are presented in Figure 2.
2.0

PROJECT BACKGROUND

This section outlines project background information relevant to the scope of this Work Plan. Additional
site history and conceptual site model (CSM) information is presented in the Revised RAP (Amec Foster
Wheeler, 2016a).
2.1

Site Description and History

The following list presents a brief description of the site and summarizes relevant site history (see Figure 1):
•

•

CCL is located in Maricopa County, approximately one-half mile south of Carefree Highway and two
miles west of Cave Creek Road:
−

Site access is from Carefree Highway;

−

The address is 3955 East Carefree Highway, Phoenix, Arizona;

CCL consists of two landfills (the Old Landfill and the New Landfill) that were previously operated
by Maricopa County on adjoining properties:
−

The Old Landfill waste placement area is approximately 35 acres in extent and is located on the
40-acre Bureau of Land Management (BLM) property in the northeastern portion of CCL;
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•

2.2

−

The New Landfill waste placement area is approximately 32 acres in extent and is located on
the 74.7-acre Maricopa County property in the western portion of CCL;

−

The landfills are currently closed and not accepting waste;

−

Current activity at CCL includes operation of a waste transfer station and ongoing post closure
care of the landfills;

The landfills were constructed before and after federal regulations were promulgated which
established minimum technical standards and guidelines for the management of nonhazardous
municipal solid waste (MSW) (i.e., Resource Conservation and Recovery Act [RCRA] Subtitle D):
−

The Old Landfill is a pre-RCRA Subtitle D landfill and is unlined (C.C. Johnson & Malhotra, P.C
[CCJM], 1994);

−

The Old Landfill cover is approximately 2 to 3 feet (ft) thick and the landfill base extends
approximately 17 to 25 ft below ground surface (bgs) per available boring records (Amec Foster
Wheeler, 2016b, Amec Foster Wheeler, 2017, and Wood, 2019a);

−

The New Landfill consists of three cells, Cells A, B, and C. Cells A and B are pre-RCRA Subtitle D
waste placement cells and are unlined. Cell C is a post-RCRA Subtitle D waste placement cell
and is lined with a high-density polyethylene (HDPE) liner; and,

−

The depth to the base of the New Landfill cells range from approximately 1 to 90 ft bgs based
on available boring records (Amec Foster Wheeler, 2016b, Amec Foster Wheeler, 2017, and
Wood, 2019a).

Hydrogeologic Conditions Underlying the Site

The sections that follow describe the regional geology and site hydrogeology of this area. Additional site
hydrogeology information is presented in the Revised RAP (Amec Foster Wheeler, 2016a).
2.2.1

Regional Geology

CCL is located in the northern margin of the East Salt River Valley (ESRV) sub-basin of the 1980 Arizona
Groundwater Code’s Phoenix Active Management Area, which consists of up to 9,000-ft thick alluvial
deposits of unconsolidated to semi-consolidated clastic sediment overlying bedrock. As discussed by Bryan
A. Stirrat & Associates (BAS) (BAS, 2005), ESRV sediment stratigraphy consists of a thick sequence of alluvial
and lacustrine valley deposits. These units are identified by the Arizona Department of Water Resources
(ADWR) (ADWR, 2006) as the Upper Alluvial Unit (UAU), the Middle Alluvial Unit (MAU), and the Lower
Alluvial Unit (LAU).
The UAU is comprised mainly of unconsolidated gravel, sand, and silt deposited in alluvial channel, terrace,
and floodplain deposits (Corell and Corkhill, 1994). Where saturated, this unit is generally a very good
producer of groundwater. The MAU is comprised mainly of clay, silt, mudstone and gypsiferous mudstone
with some interbedded sand and gravel. Near the margins of the alluvial basins, the MAU consists mainly
of sand and gravel and is reported as difficult or impossible to distinguish from other units (ADWR, 2006).
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The LAU is subdivided into two parts in the area of the CCL: the lower part is composed of evaporite deposits
(gypsum and anhydrite) interbedded with sand and gravel, whereas the upper part is composed of semiconsolidated sand, gravel and silt.
2.2.2

Site Hydrogeology

Subsurface geology beneath CCL is typical for the ESRV and for the Phoenix area. According to ADWR
(2006), the bottom elevation of the UAU ranges from approximately 1,600 to 1,500 ft above mean sea level
(amsl), the bottom of the MAU ranges from approximately 1,200 to 1,000 ft amsl, and the bottom of the
LAU ranges from approximately 1,000 to 800 ft amsl at the site. In the area of CCL, due to the closeness to
the basin margin, the UAU, MAU, and LAU are difficult to distinguish from each other. Therefore, the alluvial
deposits are treated as a single hydrogeological unit of undifferentiated deposits. The bottom of the alluvial
deposits slopes downward from the basin margin on the north, west, and east toward the south. In the
vicinity of CCL, the total thickness of the alluvial deposits ranges from approximately 900 to 1,000 ft.
2.2.2.1 Vadose Zone
Stratigraphic data collected during visual logging of cuttings and geophysical logging of site borings
indicate the vadose zone consists of unconsolidated alluvial deposits (sands, gravels, cobbles, and boulders)
with little to essentially no clay content. The deposition is highly heterogeneous but a relatively thin zone
of increasing finer-grained materials (layered silts and fine sands) at depths of 200 to 250 ft bgs, or
approximately 1,650 to 1,600 ft amsl in elevation, is indicated in the southern portion of the site. In the
northern portion of the site, a similar zone occurs at a shallower depth, approximately 110 ft bgs or about
1,780 ft amsl. This slight change in grading may indicate the transition from the UAU to the MAU.
In the vicinity of CCL, the vadose zone is approximately 650 to 750 ft thick based on water levels collected
at site monitoring wells between 2001 and 2019. The groundwater elevation at CCL ranges from
approximately 1,152 to 1,206 ft amsl. Based on ADWR estimates (ADWR, 2006), the entire UAU and a
significant portion of the MAU is unsaturated at CCL.
The vadose zone is broken into four different depth specific soil vapor monitoring zones as identified below
with the corresponding depths:
•

Shallow (S) Zone (1,681 – 1,772 ft amsl)

•

Middle (M) Zone (1,481 – 1,531 ft amsl)

•

Deep (D) Zone (1,282 to 1,332 ft amsl)

•

Above Water Table (AWT) Zone (1,1625 – 1,201 ft amsl)

2.2.2.2 Saturated Zone
Groundwater at the site occurs in an unconfined aquifer that likely consists of the LAU and the lower portion
of the MAU. The UAU appears to be dry beneath CCL. The saturated zone is highly heterogeneous, as it
consists of fine to very coarse grained unconsolidated to semi-consolidated alluvial deposits.
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This depositional environment yields a highly heterogeneous aquifer making it difficult to fully define
transport properties. Aquifer testing performed at EW-01 after installation, consisted of a step test
performed on September 19, 2016, a 24-hour constant rate test which began on September 24, 2016, and
a 48-hour constant rate test beginning on September 20, 2016 which concluded early due to mechanical
failures. The data collected from these tests were used to estimate transmissivity, storativity, radius of
influence of pumping well EW-01, and specific capacity. The estimated radius of influence for EW-01 was
approximated to be 750 to 1,104 ft and the calculated transmissivity values ranged from 21,300 to 108,600
gallons per day per foot (gpd/ft) with an average value of 60,600 gpd/ft. Limited on-site aquifer test data
(i.e., slug testing) suggest that the horizontal hydraulic conductivity may range from 5 to 19 feet per day
(ft/day) in the vicinity of CCL (Dames & Moore, 1993). Based on values reported in the literature, the aquifer
hydraulic conductivity may range from 1 to 200 ft/day and the specific yield ranges from 7 percent (%) to
12% (Freihoefer et al, 2009).
The primary source of recharge in the vicinity of the site occurs from the infiltration of precipitation runoff
from the surrounding mountains, the infiltration of surface water along Cave Creek, the infiltration of urban
stormwater runoff, and underflow from adjacent basins of higher altitudes. In addition, the City of Phoenix
(COP) has implemented an Aquifer Storage and Recovery (ASR) program to artificially recharge
groundwater through aquifer injection of surplus potable water. Development to the east of CCL has
significantly altered natural drainage channels, diverted water away from the landfill area, and reduced the
quantity of storm water run-on to the site. There are historical washes in the area surrounding CCL which
have been significantly altered due to development and operate as an additional mechanism for flow in the
direction of Cave Creek.
Prior to groundwater development in the early 1960s, the aquifer system was considered to be at
equilibrium. However, aquifer outflows due to groundwater pumping have increased substantially since the
1960s, causing a deficit in the hydrologic budget and contributing to significant declines in groundwater
elevations at the site over time.
During the February 2019 groundwater monitoring event (Wood, 2019b), the direction of groundwater flow
was 174 degrees from north with a gradient of 0.002 feet per foot (ft/ft). The depth to groundwater at CCL
ranged from approximately 689 ft to 746 ft bgs with corresponding groundwater elevations ranging from
approximately 1,154 to 1,164 ft amsl. In general, the water table has been steadily declining over time, due
to regional groundwater withdrawal for agricultural and municipal use. In recent years, the water table
decrease has declined at a rate lower than observed in the recent past (approximately 0.5 to 1.0 feet per
year [ft/yr]).
2.3

Nature and Extent of Contamination

The results of soil vapor and groundwater monitoring at the site indicate that both are impacted with volatile
organic compounds (VOCs) that likely originated from one or both of the site landfills. The following
sections describe contaminant transport, the current distribution of contamination in both media, and
existing gaps in the understanding of contamination extent.
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2.3.1

Contaminant Transport

Following placement of contaminated waste in the landfills, the VOCs present in landfill gas (LFG) likely
migrated downward from the landfills into vadose zone soils and impacted underlying groundwater. As
presented in Figure 3, the following mechanisms are expected to have influenced contaminant transport
at the site to date:
•

In early the stages of waste placement, microbially-mediated degradation of organic waste likely
produced a significant amount of heat which contributed to the volatilization of VOCs present in
waste and created LFG with elevated concentrations of methane, carbon dioxide, and VOCs in the
landfill waste;

•

Pressure and temperature gradients generated by the production of LFG in the landfills resulted in
both lateral and vertical migration of VOC-impacted soil vapor from the landfills to the region
surrounding the landfill waste;

•

During the early stages of LFG generation, density-driven bulk-dense vapor movement may have
driven the vapor downward through the vadose zone until it was diluted to low enough
concentrations that density-driven advection was no longer a factor in the vapor transport process;

•

Currently, diffusion of contaminated soil vapors due to concentration gradients is likely the
predominant transport mechanism for VOCs in the vadose zone and drives the migration of
contaminated vapor in all directions;

•

Vapor-phase VOCs may enter groundwater by dissolving into infiltrated water that passes through
contaminated soil vapor present in the vadose zone as a result of infiltration from low lying regions
of the site;

•

Contaminants may also dissolve directly from the contaminated soil vapor into the groundwater
present in the capillary fringe of the water table, as governed by Henry’s Law. Aqueous-phase
advective transport of contaminated groundwater in the capillary fringe to the saturated aquifer
can occur due to a falling water table and/or localized fluctuations of the water table into
contaminated soil vapor; and

•

Once contamination is dissolved into groundwater, contaminants migrate with groundwater flow
through advection, dispersion, and diffusion processes or are retained via adsorption onto soil or
degraded by abiotic or biotic mechanisms.

2.3.2

Soil Vapor

Soil vapor concentrations of VOCs vary with location and depth at the site. The analytical results from First
Quarter 2019 indicate that currently, the highest concentrations of TCE in site soil vapor occur in the deep
zone around SVE-04 and TSSV-07-D, in the southwest corner of the Old Landfill (Figure 2), at concentrations
of 198 and 158 milligrams per cubic meter (mg/m3), respectively. The First Quarter 2019 soil vapor TCE
plume figures for each interval (S, M, D, and AWT Zones) are included in Figures 4, 5, 6, and 7; respectively.
Not all wells are sampled during the same quarterly soil vapor sampling event but each location is sampled,
at a minimum, annually.
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In general, compared to initial conditions, TCE concentrations in soil vapor at all depth profiles, have
decreased. Time series graphs for TCE concentrations in the S, M, D, and AWT zone intervals are presented
in Appendix A. The soil vapor extraction (SVE) system is successfully extracting contaminated vapors from
the subsurface based on the cumulative mass removed since start up of 40,047 pounds (lbs) of total VOC
mass extracted. SVE treatment and monitoring is ongoing and soil vapor concentrations are anticipated to
continue to decline.
2.3.3

Groundwater

TCE is the primary contaminant of concern (COC) in groundwater at CCL based on the results of
groundwater monitoring; however, other VOCs are present in both the contaminated soil vapor underlying
the Site and groundwater. Based on First Quarter 2019 groundwater monitoring data, Table 1 presents
summary information for recently reported COCs present in groundwater at concentrations exceeding
respective AWQS values.
Table 1 - Groundwater Contaminants of Concern
COC

Well

Range in
Concentration

AWQS

TCE

MW-02, MW-05, MW-07, MW-08, EW01, MW-09, MW-10, MW-11, MW-13,
TSSV-02, TSSV-03, TSSV-04, and TSSV06

< 1.0 - 338 µg/L

5 µg/L

PCE

MW-10 and TSSV-04

< 1.0 -10.7 µg/L

5 µg/L

1,1-DCE

MW-10

< 1.0 - 7.8 µg/L

7 µg/L

Notes:
1,1–DCE – 1,1–Dichloroethene
µg/L – micrograms per liter
AWQS – Arizona Aquifer Water Quality Standard
COC – Contaminant of Concern
PCE – Tetrachloroethene
TCE – Trichloroethene

Cis-1,2-dichloroethene (cis-1,2-DCE) and vinyl chloride (VC) were also detected in the groundwater, but
current concentrations do not exceed their AWQSs of 70 and 2 µg/L, respectively. Figure 8 depicts the current
inferred extent of TCE present at the site along with the current groundwater elevations and flow direction
as of March 2019. As indicated by Figure 8, recent detections of TCE in downgradient monitoring wells
(MW-5, MW-7, and MW-11) have shown an overall increasing trend with no defined downgradient extent.
These results suggest that the site TCE plume is migrating to the south and the plume is no longer fully
defined. TCE concentrations currently exceeding the AWQS on-site are as follows: MW-02, MW-08, EW-01,
MW-09, MW-10, MW-11, MW-13, TSSV-02, TSSV-03, TSSV-04, and TSSV-06. The elevated concentrations
are observed on the southern edge of the Old Landfill, the western boundary of the New Landfill, and on
the New Landfill. The elevated concentrations seen at the Old Landfill cannot be defined due to limited data
available. MW-08 has seen some periodic fluctuations with an overall increase in TCE concentrations since
May 2016. The last two groundwater monitoring results have shown a slight decline in TCE concentrations
but the extent of contamination in the vicinity of MW-08 is not defined to the south or east for an evaluation
of TCE migration to be performed.
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It is notable that all on-site groundwater monitoring wells are screened in the upper portion of the aquifer
and there is no available information for the lower portions of the aquifer.
A general plume travel-time analysis was performed by monitoring the front, peak, and tail portions of the
TCE plume over time with the observed gradient and flow direction of the groundwater. The characterization
compared the time required to move between wells (MW-01, MW-02, MW-04, MW-06, and MW-07) across
a defined distance. The approximate average velocity of TCE in the groundwater was approximately 0.44
ft/day.
2.3.4

Existing Data Gaps

The areas that require further groundwater characterization are the following:
•

The area to the east and south of MW-08, on the Old Landfill property and

•

The area downgradient of the New Landfill, in the vicinity of MW-05 and MW-11.

These data gaps are summarized in Table 2 with a corresponding proposed well, well objective, well location
basis, and well type.
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Table 2 – Basis for Proposed Well Locations and Construction
Proposed Well
(see Figure 9)

Data Gap

Well Objective

Basis for Location

Well Construction

Notes
Land access will likely be problematic. Option A is ideal to delineate
the plume boundary. Option B is located on BLM property if Dove
Valley Golf Course does not permit access to Option A. Option C is
provided if BLM does not permit access to Option B or this location
limits access to the landfill; Option C is located on Dove Valley Golf
Course but may be preferable to Option A as it is out of direct sight
of the fairway.

MW-14 (A/B/C)

Eastern lateral extent
of TCE contamination
observed at MW-08

Define TCE concentrations in groundwater to
the AWQS, east of MW-08. Investigate soil
vapor concentrations outside of the Old
Landfill boundary to refine the CSM.

East of MW-08 (where TCE concentrations in
groundwater are elevated at the Old Landfill
boundary) and outside of the Old Landfill boundary.

MW-15 (A/B)

Downgradient extent
of TCE contamination
observed at MW-08

Define TCE concentrations in groundwater to
the AWQS, south of MW-08 (in the direction
of groundwater flow) and assess the vertical
profile of groundwater impacts downgradient
of the Old Landfill.

Downgradient of MW-08 (where TCE concentrations
in groundwater are elevated at the Old Landfill
boundary) located at a distance estimated to provide
closure to the plume extent based on linear travel
time analysis.

Nested GWM Well
Installation

Land access is likely to be problematic. Option A is ideal but is
situated on Dove Valley Golf Course property near the golf course
access road, adjacent to the golf course lakes, and near homes;
Option B may not adequately fill the data gap but would be more
feasible.

Define TCE concentrations in groundwater to
the AWQS, southwest of MW-05, to better
understand the potential for preferential flow
mechanisms and support groundwater
extraction system capture analyses.

Downgradient of MW-05 (where the extent of TCE in
groundwater is not defined) and further west in the
direction of the braided wash system discharging to
Cave Creek located at a distance estimated to provide
closure to the plume extent based on linear travel
time analysis. Elevated concentrations at MW-10
support a potential for preferential flow due to paleo
channels that could contribute to the lateral
spreading of the plume to the west.

Single GWM Well

Land access is likely to be problematic. Option A is on the City of
Phoenix Sonoran Preserve which limits development by regulation.
Option B is on Arizona State Trust Land which may be more feasible.

Define TCE concentrations in groundwater to
the AWQS at the leading edge of the plume.

Downgradient of MW-11 (where the extent of TCE in
groundwater is not defined) at a distance estimated
to provide closure of the plume extent based on
linear travel time analysis and west of the estimated
radius of influence of IW-01.

Single GWM Well

Land access is likely to be problematic as it is located on Arizona
State Trust Land.

MW-16 (A/B)

Southeastern extent of
TCE contamination
observed at MW-05

MW-17

Downgradient extent
of TCE contamination
observed at MW-11

GWM Well with Nested SV
Probes

Notes:
AWQS - Arizona Aquifer Water Quality Standard
BLM - Bureau of Land Management
GWM - groundwater monitoring well
IW - injection well
MW - monitoring well
SV - soil vapor
TCE - trichloroethene
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The groundwater TCE concentrations in MW-08 have been increasing since May 2016 with periodic
fluctuations. A time series graph of groundwater TCE concentrations over time at MW-08 and surrounding
wells TSSV-07PZ and MW-13 are presented in Appendix B. TSSV-07PZ, to the west of MW-08, has only
had two TCE detections (May and November 2016), in groundwater, over the AWQS since installation. This
well location defines the western portion of the groundwater TCE plume and active SVE is ongoing in this
area to further remove soil vapors that serve as a source to groundwater contamination. MW-13 was
installed in 2018 to further evaluate VOC concentrations in soil vapor and groundwater in the northern
portion of the Old Landfill. Passive Diffusion Bags (PDBs) were deployed at multiple depth intervals in MW13 post installation to evaluate the vertical VOC distribution inside the well. Initial groundwater TCE
concentrations ranged from 4.1 (10 ft above the bottom of the well) to 10.5 µg/L (15 ft below the water
table [bwt]). The TCE concentration declined in First Quarter 2019 to 5.73 µg/L (15 ft bwt), slightly above
the AWQS, which indicates this well location is potentially bounding the upgradient extent of elevated
concentrations seen at MW-08. Further groundwater data is required to assess conditions in MW-08. The
areas of concern, which have yet to be defined, are to the east and south of MW-08. Two wells have been
proposed (see Figure 9) to address these data gaps; MW-14 (A/B/C) and MW-15 (A/B). These wells have
specific challenges based on location and property access restrictions which are discussed in Section 3.1.1.
TCE concentrations, elevated above the AWQS, have been observed in off-site wells located downgradient
of the New Landfill. A time series graph of groundwater TCE concentrations over time at MW-05, MW-07,
and MW-11 are presented in Appendix B. Groundwater TCE concentrations in MW-05, located southwest
of the site, has seen an increase from 2.7 (February 2016) to 42.9 µg/L (February 2019). MW-07 has seen
historically elevated TCE concentrations in the groundwater with the most recent concentration being 29.6
µg/L in February 2019. MW-04, directly south of the site, declined below the AWQS in May 2017 and
remained below the AWQS to date. The current conditions observed at MW-04 indicate that the
groundwater TCE plume extent is spread to the east and west and not directly south of the site (i.e., south
of MW-02 and EW-01). MW-06, located to the southeast of the site, has seen elevated groundwater TCE
concentrations from November 2016 to May 2017 but has declined below the AWQS to date. MW-06
defined the groundwater TCE plume boundary to the southeast of the New Landfill. MW-11 was installed
in 2018 and PDBs were deployed at multiple depth intervals to evaluate the vertical COC distribution inside
the well. The concentrations of TCE in groundwater ranged from 15.9 (10 ft above the bottom of the screen)
to 16.4 µg/L (40 ft bwt). The groundwater TCE concentration increased in the First Quarter 2019 to 21.7 µg/L
(15 ft bwt). Further groundwater data is recommended for evaluation of the overall groundwater conditions
in MW-11. The groundwater TCE plume boundaries to the south of MW-11 and to the southwest of MW05 are yet to be defined.
The washes in the area flow to the southwest in response to precipitation events. These washes and the
ancient paleochannels associated with the natural surface water flow could potentially be contributing to
the southwest movement of the TCE plume from the western portion of the site.
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2.3.5

Planned Well Objectives

To address the previously described data gaps, a total of four wells have been proposed. The well locations
are presented on Figure 9 and the well objectives are described in Table 2. Two wells (MW-14 and MW15) are designed to define contamination near the Old Landfill and the other two wells (MW-16 and MW17) define contamination downgradient of the New Landfill.
MW-14 (A/B/C) will be installed as a groundwater monitoring well with soil vapor monitoring probes similar
to MW-13. This will help to establish soil vapor concentrations outside the Old Landfill boundary and
investigate TCE concentrations in groundwater to the east of MW-08. The soil vapor data will help to
evaluate if there is lateral spread of soil vapors outside of the Old Landfill boundary.
MW-15 (A/B) will be a groundwater monitoring well designed to be a multi-depth interval well. Well design
options are presented in Section 3.3.2. This proposed design will aid in further characterizing the
downgradient extent in addition to the distribution of COCs with depth to bedrock. Isolated zonal sampling
has not been performed to accurately depict the vertical distribution of the groundwater TCE contamination.
All current wells have large screened intervals which span multiple depths where groundwater is allowed to
mix inside the well casing. A multi-interval well will isolate multiple zones and delineate the areas where
TCE concentrations are at their highest. This well would also provide geological subsurface data from the
surface to the depth of bedrock. The depth to bedrock has not been reached in the vicinity of the Old
Landfill.
The proposed wells MW-16 (A/B) and MW-17 (A/B) will be designed as groundwater monitoring wells. MW17 (A/B) will be downgradient of MW-11 and outside the proposed injection influence of IW-01. These
locations were selected using an approximate TCE travel time of 0.44 ft/day, to remain far enough
downgradient without being outside of the area impacted by the Site.
3.0

SCOPE OF WORK TO BE PERFORMED

The scope of work presented in this Work Plan is as follows:
•

Field Planning which includes requesting property access and a health and safety evaluation;

•

Permitting and Site Preparation which includes obtaining permits for drilling, performing
environmental and archeological surveys, and preparation of the work area; and,

•

Well Installation which includes drilling, well construction, well development, and well location and
elevation surveying.

3.1

Field Planning

3.1.1

Property Access

As shown in Figure 9, most of the proposed well sites are located on property that is not owned by Maricopa
County. Land access is anticipated to influence both the project schedule (see Section 5) and final well site
selections. To provide flexibility, multiple location options (i.e., A, B, or C) are identified for most wells. The
A location is the first choice but if that is not feasible, then the B or C location will be proposed.
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The proposed locations with the associated land owners are presented in Table 3 below.
Table 3 – Land Owners for Proposed Wells
Proposed Well
(see Figure 9)
MW-14 A

Land Owner

Parcel
Number

Dove Valley Ranch Golf Course (DVRGC LLC)

211-60-024

MW-14 B

Bureau of Land Management

-

MW-14 C
MW-15 A

Dove Valley Ranch Golf Course (DVRGC LLC)
Villagio at Dove Valley Ranch (HOA)

211-61-673A

MW-15 B

Dove Valley Ranch Community Association

211-60-143

MW-16 A

City of Phoenix - Sonoran Preserve

211-27-190

MW-16 B

State Trust Land

-

MW-17

State Trust Land

-

211-60-024

Notes:
DVRGC - Dove Valley Ranch Golf Course
HOA - Home Owners Association

MW-14A and MW-14C options are located on Dove Valley Ranch (DVR) Golf Course property. The proposed
well sites are located in a desert landscaped area adjacent to two fairways and accessible via a maintenance
access road. These locations may require sound curtains be installed to visually screen work activities and
mitigate the noise impacts to the golfers and/or night work. MW-14A may not be a viable option if a cart
path has to be crossed with heavy equipment. The cart paths are not designed to handle the weight of a
drilling rig and will be avoided to reduce damage to the property. MW-14B is proposed if golf course access
is infeasible. This area is proposed at the bend of the site access road on the landfill property. This location
may require the removal of fencing pieces and could partially block the landfill access road during well
construction. The MW-14C location is proposed adjacent to site fencing on golf course property. This
location can be reached with minimal impact to the golf course but would require the removal of some
vegetation. The slope of the ground surface in the vicinity of MW-14C is steep and may require additional
grading for safety of on-site personnel.
MW-15A is located on Villagio at DVR property. This is a community area adjacent to a DVR Golf Course
lake (i.e., water hazard). Construction of the lake should be investigated to assess if a well sited adjacent to
the lake has the potential to influence underlying aquifer water quality. This area is developed and has
limited available space for drilling equipment. This location is also located near the entrance to the golf
course and may require traffic control for the safety of on-site workers. The proposed location would require
sound mitigation and visual screening due to the proximity to the community. MW-15B would also require
the above items but has more undeveloped space since it is located in a desert landscaped area outside of
the community. This location would accommodate drilling equipment more adequately, but community
approval would also need to be obtained. This location is further southeast of the site and may not address
siting objectives as effectively as MW-15A.
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MW-16A is located on the COP Sonoran Preserve property. Due to development limitations in the Sonoran
Preserve charter, siting a well on this property would involve receiving approval from the COP Parks Board,
applying for and obtaining a Revocable License for use of City Property, and entering into a lease agreement
with the COP. The lease agreement would require a site plan, a planned route to the drilling site to minimally
impact the preserve, and approval from the COP City Counsel and Maricopa County Board of Supervisors.
MW-16B and MW-17 are proposed on the State Trust Land. Based on the past installation of wells on State
Trust Land, installing wells on this property would require Right-of-Entry and Right-of-Way applications.
The applications would include a layout of access paths, the land access, area site layout, site photos, and
the proposed well locations. These applications would require state approval.
Each of the above locations would require the clearing of the drill sites and access paths which would be
included in access agreements. The requirements prior to clearing are discussed in Section 3.2.2 and the
work area improvements are discussed in Section 3.2.4.
3.1.2

Health and Safety

All Wood personnel and subcontractors performing work at the Site will be familiar with, and adhere to, the
site-specific Health and Safety Plan (HASP) developed for this project (Appendix C). The HASP specifies,
among other details, the route to the nearest hospital, emergency contact phone numbers, and required
personal protective equipment (PPE).
Prior to starting on-site activities, the HASP will be reviewed and signed by all Wood personnel and all
Wood subcontractors that will be working on the site. In accordance with the HASP, Tailgate Safety meetings
will be held each day prior to starting work activities.
3.2

Permitting and Site Preparation

3.2.1

Permitting

The well installation contractor will file ADWR Notices of Intent (NOI) to Drill, Deepen, or Modify a
Monitor/Piezometer/Environmental Well (Form 55-40) and receive a drill card for each planned well. The
NOIs must be signed by the well owner and land owner prior to drilling.
The well installation contractor will obtain a dust control permit from Maricopa County prior to equipment
mobilization. A water storage vehicle and operator will be maintained on-site for the duration of the drilling
program to comply with the dust permit. Permit requirements are expected to include watering the dirt
access roads and work areas to minimize generation of dust with the addition of maintaining records of
dust mitigation efforts.
3.2.2

Archeological and Biological Clearances

Archeological clearance of applicable portions of the COP Sonoran Preserve was performed prior to the
installation of MW-04, MW-05, MW-06, and MW-07. However, the proposed well locations on the COP
Sonoran Preserve and the State Trust Land are further south than previously evaluated. The National Historic
Preservation Act (NHPA) protects cultural resources on State Trust Land and a new Archeological clearance
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must be performed for the well locations south of the site extending into the State Trust Land. This survey
will be performed to evaluate any potential cultural resources and document all observations. The survey
will identify all cultural resources such as archaeological sites, historic structures, and other places or objects
that are deemed important to the State’s history.
A biological survey for birds, protected desert animals, and plants will also be performed. A Wood biologist
will conduct a migratory bird and Sonoran Desert Tortoise survey 10 days prior to any vegetation clearing
or salvage at each drill location. The migratory bird nesting season is from March 1 to August 31 and a
migratory bird survey will be conducted to clear the drill sites of any bird nests belonging to species
protected under the Migratory Bird Treaty Act. An initial and secondary migratory bird survey will be
conducted to monitor site conditions prior to any plant salvage activities and during drilling. If any bird
nests are encountered during vegetation clearing or drilling, the Wood biologist will be notified to evaluate
the situation.
The Sonoran Desert Tortoise (Gopherus morafkai) is not listed under the Endangered Species Act of 1973
(ESA). However, this species has a Candidate Conservation Agreement (CCA) to help preclude listing under
the ESA. Under the CCA, avoidance, minimization, and mitigation measures should be implemented for
projects which occur within and adjacent to suitable habitat for the species. Wood will conduct surveys for
the Sonoran Desert Tortoise (Gopherus morafkai) prior to any construction activities within the proposed
drilling areas that are deemed as a suitable habitat. At a minimum, this will include the MW-16 and MW-17
drilling areas.
A Wood Biologist will conduct a Native Plant survey to document all plants located in the vicinity of the
drilling areas. This survey will be done 40 days prior to site preparation activities with a notice of Intent to
Clear received by the Arizona Department of Agriculture (ADA) 30 days prior to any removal activities. The
field survey will document protected Arizona native plants and the condition and viability of all other plants.
Common protected plants include: Southwestern Barrel Cactus, Saguaro Cactus, Cane Cholla, and LittleLeaved Palo Verde. Plant savage will be performed as part of the site preparation prior to drilling and the
process is detailed in Section 3.2.4. A brief memorandum will be included as an attachment to the Well
Installation Report to document the performed site surveys including photographs of pre-drilling and postdrilling site conditions.
3.2.3

Utility Clearances

Arizona 811 will be contacted to notify utilities of planned drilling and all boring locations will be marked
clearly. Utilities or any underground hazards that could conflict within 20 ft of the marked locations will be
clearly marked. A private utility locator will be called if a utility is unable to mark all underground hazards
at a boring location or if there are specific safety concerns at a designated location. Although no conflicts
are expected, the drilling contractor will also hand auger to 5 ft bgs at the boring location as an additional
precaution.
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3.2.4

Plant Salvage and Work Area Improvements

The proposed well locations are located off-site or in an area on-site with limited access. These areas will
need improvements to allow for drilling activities to proceed. The well locations will need to be leveled and
cleared for a drill pad to be constructed. This will allow for drilling equipment such as a drill rig, drill casing,
well materials, and investigation derived waste (IDW) storage bins and/or tanks to be stored near each
boring location. These areas will be cleared and leveled by a Wood subcontractor prior to drilling and after
all surveys/clearances have been performed.
When plants are in the drilling area, a biological survey will be conducted by Wood to determine the number
of native plants that will be salvaged prior to constructing the pad. The biological survey will be performed
as discussed in Section 3.2.2. Plants in good condition and protected native plants will be removed by an
authorized plant salvager and preserved for replanting. The remaining plants that cannot be salvaged, will
be disposed of as green waste at CCL. The pad will be cleared of small brush, small cactus, and other
vegetation present while avoiding large trees and Saguaros. The surrounding area should remain as
minimally disturbed as possible to protect the property. Sound curtains may be deemed necessary by land
owners or nearby stakeholders to reduce disturbance to the surrounding property owners or community.
Auger holes may be required to install the posts for the sound curtain and the drill area must be regraded
and reclaimed after well installation is complete. A photo log will be created as field documentation of the
before and after site conditions.
3.3

Well Installation

This section of the Work Plan summarizes the procedure for drilling, installing, and developing the four
proposed monitoring wells. The locations of the four wells are shown in Figure 9 and the proposed designs
for MW-14, MW-15, MW-16, and MW-17 are presented in Figures 10, 11, 12, and 13, respectively.
All well installation activities will be documented in a well installation report submitted to ADEQ. The
conceptual site model will be updated based on conditions observed during drilling and after groundwater
sampling occurs. Any significant updates will be documented in the Quarterly Status Report prepared on
the behalf of Maricopa County and submitted to ADEQ.
3.3.1

Drilling Activities

Boreholes will be drilled to the diameters and depths indicated in Figures 10, 11, 12 and 13. Boreholes will
be drilled using a dual-wall casing advancement (or equivalent) drilling method. This method has been used
on-site previously and is deemed acceptable. Use of drilling fluids such as water or foam will be evaluated
during drilling and the use of drilling muds will not be allowed in any portion of the vadose (unsaturated)
zone unless it is sealed off with temporary drive casing. Boreholes for MW-14, 16, and 17 will be a minimum
size of 15 inches (in).
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During the drilling of each borehole, drill cuttings will be collected at 10-ft intervals to document lithology.
A Wood field geologist/engineer will describe soils encountered in accordance with the guidelines of the
Unified Soil Classification System (USCS). These descriptions will be recorded on a boring log for each
boring. Soil components will further be described on the basis of gradation, particle angularity, stratification,
cementation, plasticity, color, water content, and consistency. Rock units encountered will be identified by
their formal name and described in terms of their lithology, grain/particle size, hardness, weathering,
bedding, and color.
3.3.2

Monitoring Well Construction

The proposed well designs are presented in Figures 10 through 13. A conductor casing will be installed at
each well location to a depth of 20 ft bgs and be grouted in place prior to advancement of the borehole to
depth.
3.3.2.1 Well Casing
The well casing and well screen will be installed in the boring beginning with the lowermost section of
casing. The lowermost section of casing will be fitted with a threaded and water-tight bottom end-cap
consisting of the same material as the section of casing or screen it is being attached to. The casing and
screen materials will be suspended by the drill rig and lowered into the borehole after each threaded
connection has been appropriately made. The well casings for each 4- and 6-in well or vapor probe will be
centered in the borehole using centralizers, placed above and below the screened intervals and every 100
ft after the screen to the bottom of the vapor probes. The vapor probes will be attached to the groundwater
well casing by stainless steel bindings to eliminate any bending or tangling of the vapor probes as they are
placed inside the borehole. The Wood field geologist/engineer will monitor and tabulate the placement of
each joint of casing and screen on a Well Construction Material Record Form.
All proposed well interval depths are presented in Table 4 and described below:
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Table 4 – Proposed Well Completion and Annular Material Depths

Proposed Well
(see Figure 9)

Well Construction

Well Designations

Proposed
Total Well
Depth
(ft bgs)

Proposed
Screened
Interval
(ft bgs)

Annular Material
Surrounding
Screened Interval

Proposed
Annular
Material
Placement
Interval
(ft bgs)

225
425
625
800
780
840
910
980
760

175-225
375-425
575-625
710-800
730-780
800-840
870-910
940-980
670-760

Silica Sand
Silica Sand
Silica Sand
Tacna Gravel Pack
Tacna Gravel Pack
Tacna Gravel Pack
Tacna Gravel Pack
Tacna Gravel Pack
Tacna Gravel Pack

165-235
365-435
565-635
695-810
710-780
790-850
860-920
930-990
660-770

765

675-765

Tacna Gravel Pack

665-775

MW-16 (A/B)

Single GWM Well

Shallow Vapor Probe
Middle Vapor Probe
Deep Vapor Probe
GWM Well
MW-15A
MW-15B
MW-15C
MW-15D
GWM Well

MW-17

Single GWM Well

GWM Well

MW-14 (A/B/C)

GWM Well with
Nested SV Probes

MW-15 (A/B)

Nested GWM Well
Installation

Notes:
ft - feet
bgs - below ground surface
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MW-14 A/B/C will be constructed as a groundwater monitoring well with multiple vapor probes similar to
previously installed well, MW-13. Well construction details are shown in Figure 10 and described as follows:
•

•

6-in diameter, Schedule 80 polyvinyl chloride (PVC) blank casing and 6-in diameter, Schedule 80
PVC 0.125-in slotted screen;
−

The screened interval will be approximately from 710 ft to 800 ft bgs;

−

The actual depth of the screened interval will be determined in the field based on the static
water level. The water level will be measured once in the saturated interval and after the well
has been allowed to sit overnight or a minimum of 4 hours. The screened interval will be placed
20 ft awt and 70 ft bwt;

Two vapor probes (S and M zone probes) will be installed consisting of 1-in diameter, Schedule 80
PVC blank casing and 1-in diameter, Schedule 80 PVC 0.02-in slotted screen;
−

•

The S and M zone vapor probes will be screened from 175 ft to 225 ft bgs and 375 ft to 425 ft
bgs, respectively;

One vapor probe (D zone probe) will be installed consisting of 2-in diameter, Schedule 80 PVC
blank casing and 2-in diameter, Schedule 80 PVC 0.02-in slotted screen;
−

The vapor probe will be screened from 575 to 625 ft bgs;

MW-16 A/B and MW-17 will be installed as groundwater monitoring wells, south of the site, similar to MW11. Well construction details are described as follows:
•

MW-16 A/B (Figure 12)
−

•

6-in diameter, Schedule 80 PVC blank casing and 6-in diameter, Schedule 80 PVC 0.125-in
slotted screen;
•

The screened interval will approximately be from 670 to 760 ft bgs;

•

The actual depth of the screened interval will be determined in the field based on the static
water level. The water level will be measured once in the saturated interval and after the
well has been allowed to sit overnight or a minimum of 4 hours. The screen interval will be
placed 20 feet awt and 70 feet bwt;

MW-17 (see Figure 13)
−

6-in diameter, Schedule 80 PVC blank casing and 6-in diameter, Schedule 80 PVC 0.125-in
slotted screen;
•

The screened interval will approximately be from 675 to 785 ft bgs;

•

The actual depth of the screened interval will be determined in the field based on the static
water level. The water level will be measured once in the saturated interval and after the
well has been allowed to sit overnight or a minimum of 4 hours. The screen interval will be
placed 20 feet awt and 70 feet bwt;
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After well construction, the drilling subcontractor will be required to perform a plumbness test with a
dummy pipe that is sized for each groundwater monitoring well. The pipe will be required to reach the
bottom of the well without any obstructions.
MW-15 is proposed as a multi-interval well to evaluate the vertical distribution of COCs in the saturated
zone (see Figure 11). A total of 4 intervals are proposed in the construction design of MW-15. Multiple well
installation options are available for a multi-interval well completion. These options include: a flexible liner
underground technology (FLUTe™) well, a Westbay system well, a zone isolation sampling technology (ZIST)
well, and a traditional nested well completion. These options were evaluated on viability, field application,
cost, and continuity in sampling procedures. These options with a brief description are included in the list
below:
•

The FLUTe™ well requires that a liner be placed in an open borehole or cased borehole and filled
with water to 5 to 10 ft above the water table to create pressure to keep the liner in position. The
liner seals the entire borehole from flow except for the sampling intervals. In theory, the system can
be installed to a maximum depth of 1,400 ft and boreholes can range from 4-in to 30-in (the design
is presented in Appendix D). However, the primary constraint with this technology is the depth
that the liner must be placed. Deployment requires a precise procedure which includes installation
of the liner 3 ft at a time with the sample and pump tube as water is added to the liner. This is
option is not considered practical at the desired depths;

•

The Westbay system well has submersible Westbay system pumps with pressure probes attached
to isolated packers which are placed inside a multi-screened casing or an open borehole. These
systems can be deployed to a depth of 4,000 ft inside a borehole diameter of 3-in to 9.3-in. The
packer and pump ports can be operated at the top of the borehole (the design is presented in
Appendix D). The primary constraint of this technology is that each part is inter-connected to the
desired depth. If one item malfunctions or breaks, the entire system must be deflated and removed.
The entire system can be heavy and must be removed slowly to the top of the casing. This could
be a slow procedure and have higher labor costs in the long term which makes it a less viable
option;

•

The ZIST well requires a multiple nested well completion with a small panacea pump placed in each
screened interval. The panacea pumps are built to operate similar to a bladder pump with a 2-valve
lift system using inert gas or air. A volume booster can be applied to decrease the amount of head
required to lift the water to the surface. This system can also have an integrated transducer to
monitor pressure and water levels below the pump. The well casing sizing can be approximately 2in with at least 15 ft of hydraulic head above the pump unless a volume booster is used which
would reduce the require hydraulic head to 7 ft. This system is easy to remove and requires minimal
maintenance (the design is presented in in Appendix D). This option is feasible but in general, low
flow samples tend to vary from samples collected from a PDB sampler. This could cause some
variability in the COC data from MW-15 to the samples collected using PDB samplers at all other
wells; and
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A traditional nested monitoring well requires the installation of multiple small diameter well
completions inside a larger sized borehole. This option would require that the wells be sized smaller
which could result in specialized ordering of well materials which can add costs, or the borehole be
sized larger than the standard sizing used in previously installed wells. This option would provide
comparable results and remain cost effective compared to the ZIST option. The proposed well
design is presented in Figure 13.

3.3.2.2 Annular Materials
The annular materials are included in the proposed well designs presented in Figures 10 through 13. The
annular space between the outside of the casing and the borehole should be large enough to permit
unobstructed passage of a 2-in or larger diameter tremie pipe for installation of annular materials. Filter
pack, conforming to the requirements noted in the well design figures, will be placed from the bottom of
the new well to the specified depth(s), and will completely fill the annulus in the specified interval(s) of the
new well(s).
The filter pack, as designated in the proposed well design, will be installed by use of a tremie pipe to
approximately 10 ft above the top of the well screen. At no time will the bottom of the tremie pipe be
located at a distance of greater than 20 ft above the interval being filled during filter pack placement.
Placement of the filter pack will be continuous, except when additional precautions are necessary to prevent
bridging or measurements of the filter pack level are being conducted. All annular well materials will be
tremied into the borehole to ensure proper placement of materials and centralization of the well casing.
The depth of annular material will be tagged at a minimum every 20 ft and the volume calculated to assure
no bridging occurs and to identify washouts. The drilling subcontractor will monitor and note any
unexpected deviations in annular material volumes.
A layer of choke sand will be placed above the filter pack layer as indicated in the proposed well designs to
ensure the transition seal remains at the designated depth. Bentonite chips will be placed above the choke
sand layers between vapor probe intervals to assist in the proper sealing between screened intervals.
Bentonite will be hydrated with potable water to ensure complete hydration of the seal; the granular
bentonite will be allowed to hydrate a minimum of 30 minutes prior to commencing with additional
installation activities. The annular space above the top-most bentonite seal will be filled with a 5%
cement/bentonite grout mixture to surface (unless otherwise noted). Unless otherwise specified, the final
well seal(s) will consist of neat cement grout, cement/bentonite grout, or high-solids bentonite grout. The
final well seal material(s) will be sufficiently mixed to remove any unmixed lumps prior to installation.
A summary of annular filter pack with corresponding depths is presented in Table 4.
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3.3.2.3 Surface Completion
The wells will be completed with a flush mounted well vault to minimize disturbance to the surrounding
property. All well casings will have a water-tight well seal and lockable well cap. A tag will be placed on the
outside of the surface completion labeled with the well name, ADWR number, completion depth and well
owner. In addition, each vapor probe will be tagged with the well name (S for the shallow vapor probe, M
for the intermediate depth vapor probe and D for the deep vapor probe, if present). The large diameter well
will be designated by the well name (i.e., MW-14, MW-16, and MW-17). The multi-interval well (MW-15) will
be designated by an alphabetical system as follows with the associated identification and screened interval:
•

MW-15A: 1st screen (730-77 ft bgs)

•

MW-15B: 2nd screen (800-840 ft bgs)

•

MW-15C: 3rd screen (870-910 ft bgs); and

•

MW-15D: 4th screen (940-980 ft bgs).

3.3.3

Well Development

Each well will be developed by using the following techniques: swabbing, bailing, and pumping. Well
development will begin with an initial quick pass downward with a swab apparatus, after which development
will proceed from the bottom of the screen to the top of the screen, at a rate of no less than 7.5 minutes
per linear foot of screen. The diameter of the swab will not be more than ¼-in greater or ⅛-in less than the
well casing inner diameter (ID) and the upper and lower swabbing rubbers will be spaced no more than 10
ft apart. If drilling additives (polymers or muds) are used during drilling of the borehole, then a nonphosphoric dispersant (e.g., Baroid Aqua-Clear PFD) will be added to the well to assist in removing drilling
mud from the borehole wall and formation if deemed necessary. Any chemical additives used will be added
using the method recommended by the manufacturer. The wells will be further developed by bailing to
remove accumulated sediments from the bottom of the well. The post swab bailing will remove larger
grained sediments. The final phase of development will consist of pump development to remove fine
sediments until water becomes opaque and/or clear. Pumping will be done with a submersible pump
capable of producing up to 35 gallons per minute (gpm) at a maximum depth. Well screens constructed
above the water table will not require pump-and-bail development.
Development water will be contained in one or more large water storage tanks and upon completion of
drilling activities, drilling fluids will be treated (as necessary) through liquid phase granular activated carbon
(L-GAC) and recirculated through the storage tank. The drilling fluid will be sampled to evaluate VOC
concentrations and samples will be submitted to an Arizona Certified Laboratory to be analyzed for VOCs
by United States Environmental Protection Agency (USEPA) Method 8260B. Once confirmation sampling is
performed and VOC concentrations are below AWQS, fluids will be discharged to an approved designated
area in the vicinity of the well to infiltrate back into the aquifer.
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3.3.1

Investigation-Derived Waste Management

IDW may include soil cuttings, drilling fluids, well development water, decontamination fluids (water and
other fluids), and disposable PPE. IDW will be segregated at the site according to matrix (solid or liquid).
Soil cuttings from ground surface to the water table and from the water table to the total depth of each
boring location will be segregated and containerized by boring for profiling prior to disposal. Representative
grab samples of the cuttings will be collected from each zone/boring and analyzed for VOCs by USEPA
Method 8260B, semivolatile organic compounds (SVOCs) by USEPA Method 8270C and Resource
Conservation and Recovery Act Metals by USEPA Method 6010C for profiling purposes. If soil cuttings from
well installation activities indicate concentrations of contaminants that are compliant with applicable
regulatory standards, the soil cuttings will be disposed of at the Northwest Regional Landfill, otherwise the
cuttings will be transported to an appropriate alternative disposal facility.
Groundwater produced in the development process or during drilling will be stored in poly-tanks near each
well. All water stored on-site will be sampled for VOCs by USEPA Method 8260B. If the IDW is determined
to be below associated AWQSs, it will be released at a designated location in the vicinity of the well that is
approved by the property owner. If the water is found to be above acceptable contamination levels, an LGAC treatment system will used to circulate the IDW water and treat the IDW for later disposal on-site. The
IDW water will be discharged after confirmation sampling is performed and water is determined to be within
acceptable levels.
3.3.2

Well Location and Elevation Surveying

An Arizona registered land surveyor will survey the horizontal location and ground surface elevations of the
proposed wells using a global positioning system (GPS) unit. The Wood survey team will provide survey
information and coordinates for each well including the vapor probes.
4.0

GROUNDWATER SAMPLING

PDB sampling of all new monitoring wells will be conducted four weeks after installation. PDBs will be
deployed at multiple depth intervals in each well to evaluate the depth specific COC distribution. The newly
installed wells will be added to the quarterly groundwater monitoring program and will be sampled for
VOCs by EPA Method 8260B. The analytical results and analysis will be documented in a Quarterly Status
Report.
5.0

SCHEDULE

The proposed schedule is presented Table 5. The bulk of time required for this scope of work will be in
obtaining land access agreements. This schedule is an estimation of time required and the duration of these
tasks is subject to change.
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Table 5 – Estimated Project Schedule
Task to be Performed

Time
Required
(minimum)

Approximate
Start Date

Approximate
End Date
9/30/2021

Obtain Land Access Agreements

2

years

10/1/2019

MW-14A

1

year

10/1/2019

9/30/2020
12/30/2019

MW-14B

3

months

10/1/2019

MW-14C

1

year

10/1/2019

9/30/2020

MW-15A

1

year

10/1/2019

9/30/2020

MW-15B

9

months

10/1/2019

6/27/2020

MW-16A

2

years

10/1/2019

9/30/2021

year

10/1/2019

9/30/2020

MW-16B

1

MW-17

1

year

10/1/2019

9/30/2020

Archeological Survey

3

months

9/30/2021

12/29/2021

Biological Survey

1

month

9/30/2021

10/30/2021

Driller Selection-Bid Process

2

months

12/29/2021

2/27/2022
3/29/2022

Site Prep

3

months

12/29/2021

Borehole Advancement

6

months

3/29/2022

9/25/2022
11/25/2022

Well Construction

2

months

9/26/2022

Well Development

2

weeks

11/25/2022

12/9/2022

Well Survey

2

days

11/27/2022

11/29/2022

Groundwater Sampling

3

weeks

1/8/2023

1/29/2023
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1.0

BACKGROUND

1.1

Introduction

This Health and Safety Plan (HASP) presents health and safety procedures intended to guide on-site services
completed by Wood Environment & Infrastructure Solutions, Inc. (Wood) at the Cave Creek Landfill (CCL)
at 3955 East Carefree Highway in Phoenix, Arizona.
The Wood Project Manager and Project Health & Safety Officer will implement this HASP. Compliance with
this plan is required by all Wood personnel, subcontractors, and associated third parties at the site. A copy
of this plan will be maintained on site during work activities. All field personnel will review this plan prior to
site work and will sign an acknowledgment form indicating they have reviewed this plan.
The contents of this HASP may be revised and/or amended should additional information become available
concerning the hazards present at the site and/or should significant changes occur in the scope of work,
operational procedures, site hazards, or hazard control measures. This HASP may be modified by the Project
Health and Safety Officer upon review and approval of the Project Manager, Industrial Hygienist and other
applicable responsible authority. All field personnel will be informed of any changes to the plan as they
occur.
This HASP has been prepared for the use of Wood and its personnel for the specific activities to be
implemented at the site. Wood subcontractors are expected to have their own HASP that addresses their
specialty services and that conforms to this HASP. Wood, however, does not guarantee the health or safety
of any person entering the site.
Subcontractors providing services at the project site will be required to review and comply with the
provisions of this HASP. All subcontractors will sign an acknowledgment form indicating they have reviewed
this HASP and will comply with its conditions.
Due to the nature of the hazards present at the site and the remedial activities to be conducted, it is not
possible to determine, evaluate, and provide protection for all possible hazards that may be encountered.
Strict adherence to the procedures contained in this HASP will reduce, but will not eliminate, the potential
for injury at the site. The health and safety guidelines contained in this plan should not be used for another
site without prior evaluation. Note that any task listed in this HASP but not discussed in detail in the text is
covered thoroughly in the Activity Hazard Analyses contained in Appendix F and are incorporated into this
document by this reference.
1.2

Site Description

The Site is located in Maricopa County, approximately one-half mile south of Carefree Highway and two
miles west of Cave Creek Road. Site access is from Carefree Highway and the address is 3955 East Carefree
Highway, Phoenix, Arizona. The following section describes landfill construction, operating history and other
site infrastructure. Appendix A shows the boundary lines, the past and proposed well locations.
Landfill Construction. CCL consists of two landfills that were operated by Maricopa County on adjoining
properties. The Old Landfill waste placement area is approximately 35 acres in extent and is located on the
40-acre Bureau of Land Management property in the northeast portion of the site. There is limited available
information regarding construction of this landfill but boring logs from relatively recent soil vapor well
installation activities indicate that the cover is approximately 2 feet (ft) thick and the base of waste (which
3955 East Carefree Highway
Phoenix, Arizona
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was placed directly on native soil) is at approximately 17 to 22 ft below ground surface (bgs) (SCS Engineers,
2005). At an average surface elevation of 1,897 ft above mean sea level (AMSL), these depths correspond
to elevations of 1,875 ft to 1,880 ft AMSL.
The New Landfill waste placement area is approximately 32 acres in extent and is located on the 74.7-acre
property owned by Maricopa County. The New Landfill was constructed in phases and includes cells
constructed before and after federal regulations were promulgated that established minimum technical
standards and guidelines for the management of nonhazardous municipal solid waste (MSU; i.e., Resource
Conservation and Recovery Act Subtitle D). The pre-Subtitle D region includes Cell A in the northern portion
of the New Landfill and Cell B in the central portion of the New Landfill (see Figure 2-1; cell boundaries are
approximate). Both of these cells are unlined (the base of waste was placed directly on native soil). Cell C,
which is about 5.8 acres in extent, is the post-Subtitle D region of the New Landfill; this cell is underlain with
a high-density polyethylene liner and includes a leachate collection and recovery system. The depth of waste
in the New Landfill varies by cell:
Cell A: Given boring logs for wells installed in the northern portion of Cell A which indicate the depth
to the base of the landfill is approximately 38 to 58 ft bgs (SCE Engineers, 2005) and current topographic
survey data for the site (which indicates the surface elevation of Cell A currently ranges from
approximately 1,899 to 1,903 ft AMSL), the base of the waste is between 1,843 and 1,863 ft AMSL. This
range in elevation includes the elevation for the base of the waste reported in the design drawings for
the landfill which is 1,850 ft AMSL (Dames & Moore, 1994).
Cell B: Design drawings for the landfill indicate the base of the waste in Cell B is at approximately 1,820
ft AMSL (Dames & Moore, 1994). According to current topographic survey data for the site, the surface
elevation of Cell B ranges from approximately 1,895 to 1,910 ft AMSL which results in a landfill thickness
of between 75 and 90 ft.
Cell C: The base of the waste in Cell C is approximately 1,820 ft AMSL in accordance with landfill design
drawings (Dames & Moore, 1994). There are no wells located in Cell C; however, the surface elevation
of Cell C is consistent with Cell B so the landfill thickness in this region of the landfill is expected to be
comparable to Cell B.

The thickness of cover in the New Landfill is 3 ft. A landfill gas (LFG) collection system was installed
in Cells A and B of the New Landfill but is not currently in operation.
Landfill Operations. CCL began operations in 1965 at the Old Landfill, transitioned to the New Landfill in
1984 and ceased accepting waste in 1998. In the early 1990s, the daily tonnage averaged between 500 and
750 tons per day. The CCL was permitted to accept residential and commercial MSU and other wastes
including: appliances, barnyard and stable waste, demolition material, non-infectious medical waste,
domestic animals (large and small), green waste, foods, and inert materials.
Other Site Infrastructure. The remainder of the CCL site consists of the currently operating Maricopa
County Cave Creek Waste Transfer Station (directly west of the Old Landfill and north of the New Landfill),
a buffer zone located to the north, west and south of the New Landfill, and multiple storm water retention
areas located throughout the site. The transfer station is open to the public and receives both refuse and
recyclables which are temporarily stored in bins and then removed to appropriate off-site facilities on a
regular basis.
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A groundwater production well (PW) is located adjacent to the transfer station; this well was installed in
1982 to supply water for fire and dust control purposes.
The entrance to the CCL site at Carefree Highway is gated and locked during non-business hours. A chainlink fence surrounds the transfer station; other accessible areas are fenced with four-strand barbed wire.
Adjacent Land Use. Adjoining properties include the City of Phoenix (COP) Sonoran Preserve to the north,
west, and south of the site and the Dove Valley Ranch Golf Course and residential community to the east
of the site. The Sonoran Preserve is undeveloped desert designated as open space that has restrictions on
development. A golf course club house and maintenance building are located on golf course property
directly south of the CCL access road and east of the New Landfill. Single-family homes are located along
the eastern toe of the New Landfill property in the southern portion of the site.
The COP provides drinking water to these commercial and residential properties using groundwater wells
and surface water supplies sourced from outside the immediate vicinity of CCL.
1.3

Scope of Work

The current project scope is organized into five main field tasks:


Groundwater and Soil Vapor Monitoring;



Well Installation Activities;



Soil Vapor Extraction (SVE) System Operation and Maintenance (O&M); and



SVE System Expansion



Groundwater Treatment System Construction

These tasks are presented in more detail below. Items which are not included in the present scope of work
are not anticipated to have additional hazards outside what has been identified in Section 3.0. This HASP
will be updated if tasks with additional hazards (beyond hazards listed for the tasks listed above) are added.
1.3.1

Groundwater and Soil Vapor Monitoring

Groundwater sampling is conducted on a quarterly basis in accordance for post closure care monitoring
and to evaluate concentration distribution of volatile organic compounds (VOCs) in groundwater.
Groundwater samples are collected using a combination of groundwater passive and purging sampling
techniques. Wood supports Maricopa County during quarterly groundwater monitoring events. During
Maricopa County groundwater monitoring events, Maricopa County leads sampling efforts using dedicated
groundwater pumps and supplies all equipment. Passive sampling consists of lowering a Hydrasleeve
sampler or Passive Diffusion Bag below the groundwater table to a specified depth on a dedicated tether.
Collection of quarterly soil vapor samples from site wells is the primary soil vapor monitoring program
implemented at the site and is conducted to evaluate changes in the distribution of VOCs in the subsurface
and monitor the progress of VOC source remediation. Supplemental fixed gas soil vapor monitoring is also
conducted at select wells on a monthly basis to assess whether SVE operations promote conditions for
ignition or explosion in the landfills. Soil vapor sampling wells are purged and samples are collected per the
Arizona Department of Environmental Quality Soil Vapor Sampling Guidance (ADEQ, 2011). The wells are
equipped with vapor-tight soil vapor sampling ports and Swagelok fittings. Each well is purged at

3955 East Carefree Highway
Phoenix, Arizona

November 6, 2018

Page 3

Health and Safety Plan
Cave Creek Landfill

approximately 30 liters per minute with a sampling pump. During purging, field readings of extracted vapor
are collected using a calibrated photoionization detector (PID), four-gas meter, and Landtec GEM 2000
Landfill Gas Meter for fixed gases. For each sampled location, a laboratory-supplied stainless steel,
passivated and pre-evacuated Summa canister equipped with a flow controller is utilized to collect
laboratory sample.
1.3.2

Well Installation Activities

Wood has proposed drilling of deep borings for the installation of groundwater monitoring wells and one
injection well. The drilling and well installation will be completed by sub-contractors (Yellow Jacket Drilling
and Layne). During the well installation, Wood will collect samples for analytical testing and provide
continuous oversight of the drilling and well installation activities.
The primary well installation activities are as follows:



Notify Arizona Bluestake of the drilling activities



Complete a underground utility clearance survey of the proposed drilling locations



Mobilize to Site



Install sound and access barrier devices (as applicable)



Install clean water delivery system (as applicable)



Commence drilling activities



Manage soil cuttings generated during drilling into bins



Segregate and containerize landfill derived waste and native soil



Perform analytical characterization sampling of soil cutting for proper disposal



Perform physical sampling of soil



Collect analytical samples of soil and groundwater (as applicable)



Install well casing to determined depth



Fill annular void spaces in wells



Develop wells with screened intervals located in saturated zones



Containerize development-derived waste into poly bins



Perform analytical characterization sampling of development derived waste for proper disposal



Install well completions



Demobilize from Site

1.3.3

O&M Activities

Wood has proposed to provide O&M services for the SVE system. The O&M services will initially require
daily site visits that will then transition to less frequent site visits to log system readings, collect air samples,
and make necessary system adjustments.
The primary O&M activities are as follows:
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Mobilize to Site;



Check current operational run status;



Log system readings;



Collect process air samples;



Check mechanical and instrumentation equipment integrity;



Maintenance mechanical and instrumentation equipment as needed; and



Demobilize from Site.

1.3.4

SVE System Expansion

This task consists of constructing an expansion to the existing SVE system. Like the existing system, the
system expansion will extract soil vapor from wells under vacuum through conveyance piping to an SVE
treatment system utilizing vapor phase activated carbon. The expansion will consist of connecting new
piping to tie the newly installed SVE-03 and existing well PW to the SVE treatment system. A new vendorsupplied SVE blower skid, matching the existing, will be installed in parallel with the existing skid. The
blower skids discharge to the vapor phase activated carbon for treatment then discharge to the
atmosphere. An air sparging system will be added to well PW.
Wood will oversee construction activities consisting of:



Installation of a new skid



Electrical system tie-in



Trenching and conveyance piping installation.

1.3.5

Groundwater Treatment System Construction

This task will consists of activities to construction of a groundwater treatment system. The groundwater
treatment system will extract groundwater from a groundwater extraction well or wells and transport the
water through conveyance piping to a treatment system. Extracted groundwater will be treated utilizing
liquid phase activated carbon. Following treatment, the groundwater will be conveyed to an injection well
where it will be injected back into the aquifer.
Wood will oversee construction activities consisting of:



Trenching and installation of conveyance pipe from the extraction well to the groundwater
treatment system and from the treatment system to the injection well



Hydrostatic testing of conveyance pipe



Construction of the groundwater treatment system



Installation of the groundwater treatment system electrical service and infrastructure
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2.0

KEY PERSONNEL AND RESPONSIBILITIES

2.1

Key Personnel

Role
Project Manager
West Group Health, Safety and Environment (HSE)
Manager
Phoenix HSE Coordinator
Project Health & Safety Officer
Site Health & Safety Officer (SHSO)
Field Lead
Field Geologists/Engineers

2.2

Personnel
Natalie Chrisman Lazarr, P.E.
Chad Barnes, P.E., CHMM
Tiana Rasmussen
Douglas Fisher, P.E., Samantha Sargent
Kyle Keegan/Eric Miller
Kyle Keegan/Eric Miller
Isaac Torres, Jasmine Ramirez, Emily Toczek

Project Manager

The Project Manager has primary responsibility for development, and implementation of the HASP. Certain
health and safety activities are delegated by the Project Manager to the Project Health & Safety Officer for
implementation.
Project Manager is responsible for ensuring that personnel are instructed regarding:


Provisions of the HASP



Emergency procedures



Enforcement of health and safety requirements

2.3

West Group Health, Safety and Environment Manager / Phoenix Health, Safety and
Environment Coordinator

The West Group Health, Safety and Environment (HSE) Manager and Phoenix HSE Coordinator are
responsible for assisting the Project Manager with approval and implementation of the HASP. They have
the authority to suspend work any time it is determined that the provisions of the HASP are not adequate
to provide a safe working environment for workers.
West Group HSE Manager / Phoenix HSE Coordinator responsibilities include:

2.4



Implement appropriate corporate health, safety or environmental policies



Approve HASP and Amendments



Maintain exposure monitoring records



Assists project manager and field personnel with response to an emergency situation and
communicates with Corporate HSE department



Verify that corrective actions recommended on Incident Analysis Forms have been implemented
Project Health & Safety Officer

The Project Health & Safety Officer will assist the Project Manager with development and implementation
of the HASP, and has primary responsibility for enforcement of the HASP. Certain health and safety activities
are delegated by the Project Manager to the Project Health & Safety Officer for implementation.
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Project Health & Safety Officer is responsible for ensuring that personnel are instructed to:



Have copies of the HASP on site



Review contents of the HASP with field personnel



Implement provisions of the HASP



Work operations adhere to established health and safety procedures



Report accidents, incidents, and safety rule infractions



Maintain safety equipment and supplies



Maintain health and safety documentation

2.5

Site Health & Safety Officer

The Site Health & Safety Officer (SHSO) has primary responsibility for implementation of the HASP:



Conduct daily tailgate safety meetings.



Implement project HASP; report to the Project Manager for action if any deviations from the
anticipated conditions exist; and authorize the cessation of work if necessary.



Confirm that prior to a hazardous waste site visit, site personnel meet the proper medical
requirements and have the health and safety training to qualify them to perform their assigned
tasks.



Identify all site personnel with special medical conditions.



Verify that all monitoring equipment and personal protective equipment (PPE) is operating correctly
according to manufacturer's instructions and such equipment is utilized by onsite personnel.



Implement site emergency and follow-up procedures.

2.6

Site Personnel

Site personnel are responsible for the following:

2.7



Understanding and complying with the HASP and any additional health and safety instructions;



Observing the "Buddy System" during work activities (Section 3.2.16 details procedures for working
alone or in isolation for applicable field work.);



Promptly reporting all injuries or illnesses to the Project Manager and/or Project Health & Safety
Officer; and



Immediately reporting any violations of the HASP to the Project Manager and/or Project Health &
Safety Officer.
Subcontractors

Wood subcontractors are expected to have their own HASP addressing their specialty services and
additionally conform to this HASP.
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2.8

Contact Numbers

The following is a reference list of project contacts:
Role

Personnel

Maricopa County Project Manager

Rita Neill

Wood Project Manager

Natalie Chrisman Lazarr

Wood West HSE Manager

Chad Barnes

Wood Phoenix HSE Coordinator

Tiana Rasmussen

Wood Project Health & Safety Officer

Tiana Rasmussen
Eric Miller
Kyle Keegan

Wood SHSO(s)

Samantha Sargent
Kyle Keegan
Wood Field Manager(s)

Eric Miller
Samantha Sargent

3.0

ACTIVITY HAZARD ANALYSIS

3.1

Chemical Hazards

Contact Number(s)
(602) 506-5063 office
(602) 733-6087 office
(602) 316-1324 mobile
(602) 733-6024 office
(480) 495-9846 mobile
(602) 733-6191 office
(480) 432-6644 mobile
(602) 733-6191 office
(480) 432-6644 mobile
(602) 437-0250 office
(602) 300-8313 mobile
(602) 733-6034 office
(480) 740-4058 mobile
(602) 733-6030 office
(507) 469-9093 mobile
(602) 733-6034 office
(480) 740-4058 mobile
(602) 437-0250 office
(602) 300-8313 mobile
(602) 733-6030 office
(507) 469-9093 mobile

Contaminants of Concern
Pertinent site information (e.g. records of chemicals used, records of disposal) and previous sampling data
(e.g. groundwater and soil gas) have been reviewed to determine the contaminants of concern for this project.
The known or suspected contaminants for the site are:
Table 1: Known or Suspected Site Contaminants
Contaminants of Concern
(Attach Fact Sheets)
Vinyl Chloride
Trichloroethylene (TCE)
1,1-Dichloroethylene (1,1-DCE)
Tetrachloroethylene (PCE)
Methane

Maximum Concentrations
Soil Gas
Water/Groundwater
(ppmv)1
(µg/l)2
23
10.3
250-490
464
20-66
15.8
9.9-35
23.7
2.3% – 56%3
-

PEL/TLV
(TWA)
1 ppm
10 ppm
25 ppm
1000 ppm4

Notes:
1
Highest concentrations detected in TSSV-1-D well during extended pilot test in February 20 to 29, 2012.
2
Highest concentrations detected from groundwater well PW on November 22, 2011.
3
Range of concentrations detected on December 3, 2009 from samples collected from Gas Wells (GW).
4
Aliphatic hydrocarbon gases Alkanes [C1-C4](2001)
- = not analyzed
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% = percent
ppm = parts per million
µg/L = micrograms per liter
PEL/TLV = Permissible Exposure Limit/Threshold Limit Value (American Conference of Governmental Industrial Hygienists, Inc.)
TWA = Time Weighted Average (8 hour)

Health hazards shall be evaluated using air monitoring equipment and controlled by implementing
engineering controls and personal protective equipment.
Landfill Gas
The primary hazards associated with LFG are explosions and asphyxiation. The primary route of entry is
inhalation. The composition of LFG can vary widely but it is typically composed of a mixture of hundreds of
different gases. By volume, LFG typically contains 45 percent (%) to 60% methane and 40% to 60% carbon
dioxide. LFG also includes small amounts of nitrogen, oxygen, ammonia, sulfides, hydrogen, carbon
monoxide, and nonmethane organic compounds such as trichloroethylene (TCE), benzene, and vinyl
chloride. Table 2 describes the potential explosion hazards associated with typical LFG constituents.
Table 2: Potential Explosion Hazards from Common LFG Components
Component

Potential to Pose an Explosion Hazard

Methane

Methane is highly explosive when mixed with air at a volume between its lower explosive limit
(LEL) of 5 percent (%) and its upper explosive limit (UEL) of 15%. At concentrations below 5%
and above 15%, methane is not explosive. At some landfills, methane can be produced at
sufficient quantities to collect in the landfill or nearby structures at explosive levels.

Carbon Dioxide

Carbon dioxide is not flammable or explosive.

Nitrogen Dioxide

Nitrogen dioxide is not flammable or explosive.

Oxygen

Oxygen is not flammable, but is necessary to support explosions.

Ammonia

Ammonia is flammable. Its LEL is 15% and its UEL is 28%. However, ammonia is unlikely to
collect at a concentration high enough to pose an explosion hazard.

NMOCs

Potential explosion hazards vary by chemical. For example, the LEL of benzene is 1.2% and its
UEL is 7.8%. However, benzene and other NMOCs alone are unlikely to collect at
concentrations high enough to pose explosion hazards.

Hydrogen sulfide

Hydrogen sulfide is flammable. Its LEL is 4% and its UEL is 44%. However, in most landfills,
hydrogen sulfide is unlikely to collect at a concentration high enough to pose an explosion
hazard.

Notes:
LFG = landfill gas
NMOCs = nonmethane organic compounds

LFG poses an asphyxiation hazard only if it collects in an enclosed space (e.g., a basement or utility corridor)
at concentrations high enough to displace existing air and create an oxygen-deficient environment. The
Occupational Safety and Health Administration (OSHA) defines an oxygen-deficient environment as one
that has less than 19.5% oxygen by volume (OSHA National Demolition Association [N.D.A]). Ambient air
contains approximately 21% oxygen by volume. Health effects associated with oxygen-deficient
environments are described in Table 3.
Any of the gases that comprise LFG can, either individually or in combination, create an asphyxiation hazard
if they are present at levels sufficient to create an oxygen-deficient environment.
Carbon dioxide, which comprises 40% to 60% of LFG, may pose specific asphyxiation hazard concerns.
Because it is denser than air, carbon dioxide that has escaped from a landfill and collected in a confined
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space, such as a basement or an underground utility corridor, may remain in the area for hours or days after
the area has been opened to the air (e.g., after a manhole cover has been removed or a basement door
opened). Carbon dioxide is colorless and odorless and therefore not readily detectable. Carbon dioxide
concentrations of 10% or more can cause unconsciousness or death. Lower concentrations may cause
headache, sweating, rapid breathing, increased heartbeat, shortness of breath, dizziness, mental depression,
visual disturbances, or shaking. The seriousness of these symptoms depends on the concentration and
duration of exposure. The response to carbon dioxide inhalation varies greatly even in healthy normal
individuals.
Table 3: Health Effects from Oxygen-deficient Environments
Oxygen
Concentration
21%
17%
14% to 16%
6% to 10%
Less than 6%

Health Effects
Normal ambient air oxygen concentration
Deteriorated night vision (not noticeable until a normal oxygen
concentration is restored), increased breathing volume, and accelerated
heartbeat
Increased breathing volume, accelerated heartbeat, very poor muscular
coordination, rapid fatigue, and intermittent respiration
Nausea, vomiting, inability to perform, and unconsciousness
Spasmodic breathing, convulsive movements, and death in minutes

Source: OSHA N.D.A.

Trichloroethylene (TCE)
TCE is a chlorinated hydrocarbon commonly used as an industrial solvent and constituent commonly found
in landfill leachate. The groundwater beneath the landfill has been contaminated with TCE, so workers may
be exposed during drilling, soil and groundwater sampling activities. TCE is considered a carcinogen and
care should be taken to limit exposure. The primary routes of exposure are inhalation, ingestion, and dermal
absorption. The American Conference of Governmental Industrial Hygienists (ACGIH) threshold limit values
are 10 parts per million (ppm) using an 8-hour time-weighted (TWA) and 25 ppm for short-term exposure
limits (STELs).
Tetrachloroethylene (PCE)
PCE is a chlorinated hydrocarbon commonly used in the dry cleaning industry and a constituent commonly
found in landfill leachate. The groundwater beneath the landfill has been contaminated with PCE, so workers
may be exposed during drilling, soil, and groundwater sampling activities. PCE is considered a carcinogen
and care should be taken to limit exposure. The primary routes of exposure are inhalation, ingestion, and
dermal absorption. ACGIH’s threshold limit values are 25 ppm using TWA and 100 ppm for STEL.
Methane
Methane is a gas generated during the breakdown of organic material and a constituent commonly found
in landfills. The landfill contains organic waste and is known to contain methane, so workers may be exposed
during drilling, soil, and groundwater sampling activities. The primary route of exposure is inhalation.
Methane is non-toxic; however is can displace the amount of oxygen present in the air necessary to support
life. Exposure to the oxygen deficient atmospheres are detailed in Table 2. Methane is a flammable gas and
levels should be monitored to ensure they are below the lower explosive limit (LEL) of 5%. The ACGIH
classifies methane as a simple asphyxiate and no TWA or STEL are established.
Vinyl Chloride
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Vinyl chloride is an organochloride and is a colorless compound used to produce polymer polyvinyl chloride
(PVC). Concentrations of vinyl chloride have been detected in the groundwater and soil gas beneath the
landfill, so workers may be exposed during drilling and sampling activities. Primary routes of exposure are
inhalation, skin, and eye contact. Vinyl chloride is a gas with a sweet odor. It is highly toxic, flammable, and
carcinogenic. The ACGIH threshold limit values are 5 ppm using an 8-hour TWA and the OSHA Permissible
Exposure Limit -TWA is 1 ppm (5 ppm TWA for any 15 minute period).
Material safety data sheets for chemicals associated with the site and during the field program are included
in Appendix B.
3.2

Physical Hazards

The primary physical hazards that may potentially be encountered during site work include:



Fire/explosion



Drilling operations



Underground/overhead utilities



Excavation safety



Heavy equipment operation



Vehicle and equipment traffic



Electrical equipment



Noise exposure



Heat stress



Miscellaneous physical hazards



Severe weather/flash flooding



Poisonous snakes, insects, and plants



Cuts and abrasions



Slip, trip and fall

3.2.1

Fire/Explosion

Procedures relating to fire safety for site operations include:



No smoking in areas where flammable/combustible materials are present.



A combustible gas indicator will be used to determine if combustible vapors or gases exceed 25%
of the LEL during work activities.



Equipment that generates static electricity will be bonded/grounded whenever transferring
flammable/combustible liquids are present or when people are working in areas where
flammable/combustible materials are present.



Portable, multipurpose fire extinguishers will be maintained on site at all times, kept fully charged,
inspected monthly, and serviced annually.
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Portable, multipurpose fire extinguishers will be placed within 75 ft of active work areas where
flammable/combustible materials are present.



Fire watch and combustible gas monitoring will be used during any welding or hot work activity.



No “hot” work will be performed without approval by the Project Manager and completion of a Job
Safety Analysis "hot work permit.”

3.2.2

Drilling Operations

Procedures relating to drilling operations safety include:



Wood personnel (geologists, engineers, etc.) will not assist the drill crew with their work while the
drill rig is operating. Wood personnel will not enter the drilling platform without acknowledgement
from the driller or drill crew.



Subcontractors shall ensure that Wood personnel know how to turn off drilling equipment in case
of an emergency.



The driller in charge shall assure that only qualified drillers operate the rig.



The drill and related equipment shall be handled and operated in a safe manner.



If cable repairs are required on the mast, the mast shall be lowered.



For cases where the mast cannot be lowered: Unless ascending or descending a mast or derrick by
means of a ladder fitted with approved OSHA cage guards, no person should attempt to ascend or
descend unless wearing an approved full-body harness with shock-absorbing capabilities. The
harness shall be correctly fitted, adjusted, and attached to a mobile safety climbing device (rope or
cable). Workers shall be instructed in the correct procedures by a skilled person.



A full-body harness and lifeline shall be provided and its use required for each employee who works
six ft or more above the floor or main work deck.



Only personnel who are qualified and trained in drilling (i.e., drillers and their helpers) shall handle
equipment associated with drilling operations. Included are augers, drive rods, ropes, cables, etc.



Maintain proper clearance (at least 20 ft) from overhead hazards such as power lines.



Under no circumstances shall the drill rig be moved with the mast raised, no matter how small the
distance.



On-site hazards shall be kept to a minimum. Items such as hand tools, rakes, shovels, etc. shall not
be left lying on the ground (tripping hazards).



All brush over four ft high in the vicinity of the drilling operations shall be cut.



Site entry/exit pathways, as well as work areas in the exclusion zone and decontamination area,
shall be defined and kept clear of all items and debris.



Properly secured items such as pallets may be used as platforms or walkways to provide better
footing in wet and muddy work areas.



During site activities, the minimum drilling crew to be employed will consist of one trained,
experienced driller and one helper.



The drilling crew will be aware of the location and proper operation of the rig’s emergency
shutdown equipment (kill switches, etc.) and procedures.

3955 East Carefree Highway
Phoenix, Arizona

November 6, 2018

Page 12

Health and Safety Plan
Cave Creek Landfill



Personnel shall watch for slippery ground when mounting/dismounting the drill platform.



All persons in the vicinity of the drill rig must wear safety glasses with side shields, safety boots and
safety hat at all times.



The brakes shall be set and/or wheels blocked when the rig is set up at a site.



A drill rig should only be operated from the position of the controls.



Personnel will clean mud and grease from boots before mounting a drill platform.



Personnel will never leave the drill rig unattended while it is operating.



Extreme care will be used during placement or removal of augers and casings and during start-up
of rotating drilling equipment (such as hollow-stem augers, rotary tables, and catheads).



Dust suppression techniques will be employed to the greatest extent possible to minimize the
generation of dust/particulates and associated contaminants into the atmosphere. A water tap
should be fitted with a nozzle or other device to create a water spray or curtain to contain dusts.



No petroleum-based grease or oil shall be used on pipe joints; however, Teflon® grease or
vegetable oil is acceptable.



Drill rods or core barrels should never be left unsecured, balanced across, or leaning on the rig.



Operators should keep all body parts and loose clothing away from rotating components.



When moving a rig off the road, personnel should be aware of any obstacles in the route of travel.
It is recommended to walk the route first. Walk around the rig before demobilization to check for
obstacles.



An assistant must guide the driver when in proximity to hazards or if clearance is at a minimum.



Personnel should not move drill rigs up or down steep slopes without the assistance of a dozer
tagging it off.



Heavy equipment cannot stop quickly on wet ground; therefore, allowances should be made to
ensure a safe stopping distance.



All unattended boreholes must be adequately covered.



On site drilling may require Wood personnel to be present during night-time shifts. In that event,
personnel must ensure that they have a fully charged phone, adequate lighting by which to work
and that a project or field manager is aware of the days and hours that they are working this shift.

Safe Operation of Drill Rigs in Landfills
Landfill drilling presents a fire/explosion hazard. Pockets of methane or other flammable/explosive materials
may be encountered. Because of this, there is the potential for surface or downhole fires or explosions. To
control the hazard:



A combustible gas indicator will be used to determine if combustible vapors or gases exceed 10%
of the LEL during work activities.



Explosive gases should be monitored as continuously as possible using an explosimeter and oxygen
meter. The meter should be kept on the rig at all times during intrusive activities.
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Static electricity generating equipment will be bonded/grounded whenever transferring
flammable/combustible liquids or when working in areas where flammable/combustible materials
are present.



Portable multi-purpose fire extinguishers will be maintained on site at all times, kept fully charged,
inspected monthly, and serviced annually.



The drill rig should be diesel powered and equipped with a spark-arresting muffler.



LEL readings in and around the borehole shall be immediately evaluated. Direct-reading
instruments and/or colorimetric tubes may be used to determine the presence of organic vapors
and toxic gases. Refer to Section 4.1 for project action levels.



The rig and all ignition sources shall be placed upwind or crosswind from the borehole.



The borehole shall be saturated with water where feasible to reduce the risk of downhole
explosions.



If explosive gases exceed 10% LEL at a radius of five ft outside the borehole, drilling operations
should cease; crews should be placed on standby until levels are reduced by natural wind
ventilation. If the percentage of the LEL does not decrease to a safe level, then at least one of the
following suppression/dissipation techniques shall be implemented to reduce levels:

3.2.3

-

While the rig is operational, a high-capacity fan can be used to aid the wind in dissipating
escaping gases and/or vapors from the borehole. Fans will have explosion-proof wiring or be
powered by a diesel-operated generator. Under no circumstances should air be directed into
the borehole.

-

While the rig is operational, a fire-suppressant foam such as aqueous film-forming foams may
be used to reduce the potential for sparking or flare-ups. However, this technique requires the
use of containment dikes, and protective coveralls and gloves, and is not recommended for use
under windy conditions. The material safety data sheet for this foam and all chemicals brought
on site must be kept on site with the HASP.

-

While the rig is not operational, and the borehole is not filled with water or drilling fluid, a
purging system using an inert gas (such as nitrogen or carbon dioxide) should be used to
displace methane gas. The inert gas should be introduced to the base of the borehole with 1/4inch copper tubing, at a rate of approximately 40 pounds per square inch gauge. Subsequent
gas/vapor readings and the inerting gas regulator inspections shall be performed in Level B
(supplied air) to ensure acceptable oxygen levels and personnel safety. If inert gas is used, O2
levels will be monitored. If oxygen is less than 19.5% then Level B PPE will be worn.

Underground/ Overhead Utilities

Safety precautions to avoid any contact with underground or overhead utilities include:



A thorough survey of the work area to identify all underground utilities will be completed prior to
any subsurface activity.



Utility clearance procedures will be implemented for drilling, excavation, and/or other subsurface
activity.



The work area will be surveyed for overhead utilities and safety measures will be established prior
to bringing cranes, excavators, and other equipment on site.
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3.2.4

Equipment with high overhead projections will not be allowed to operate within 20-ft (minimum
distance) of overhead power lines. (Note: Overhead high-voltage power lines carrying more than
50,000 volts require additional distance.)
Excavation Safety

Excavation activities will require several precautions to be taken prior to any excavation activity and include
the following (as applicable):



Conduct and/or review utility clearance information and determine the location of overhead and
underground utilities prior to excavation.



Delineate areas to be excavated with white paint or other suitable markings.



Determine the exact location of substructures by hand excavation methods if underground
substructures are indicated.



Maintain 24-inch excavation zone on exterior walls of any subsurface installation.



Ensure that no construction equipment or personnel come closer than 10 ft to an energized,
overhead high-voltage line. (Note: Overhead high voltage power lines carrying more than 50,000
volts require additional distance.)



Barricade, tape off or secure open trenches during nonwork periods.



Ensure compliance with all applicable OSHA requirements (Title 29, Code of Federal Regulations
[CFR] Parts 1926.650 to 1926.652) for installation of trenches and/or excavations deeper than five
ft, in which a person is required to descend.

3.2.5

Heavy Equipment Operation

Safety procedures regarding the use of heavy equipment include the following:



Only experienced personnel will operate excavating equipment on site.



All equipment will have seat belts; good, functioning brakes; and operating backup alarms and
horns.



Equipment should be checked at the beginning of each shift to ensure that the following
systems/parts are in good working order:
-

Service, emergency and parking brakes

-

Tires/tracks

-

Horn

-

Steering mechanism

-

Coupling devices

-

Seat belts

-

Operating controls

-

Safety devices
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Excavation work areas will be properly marked and guarded with barriers and/or banner guard to
prevent entry of unauthorized personnel and to prevent personnel from falling into an open
excavation.



Workers will be cautioned to look carefully where they walk to avoid moving equipment and to
maintain eye contact with heavy equipment operators.



No personnel will be allowed within the swing radius of heavy equipment.



Concurrent operations will be curtailed to prevent workers from being placed in dangerous
proximity to moving heavy equipment.



Rollover protection will be required on moving equipment such as backhoes when working on
sloping surfaces that present increased risks of rollover.



Equipment being operated in reverse shall have a reverse signal alarm, or the horn will be sounded
while backing up.



Whenever equipment is parked, the parking brake shall be set, and when on inclines, wheels will be
chocked.



Parts of machinery such as hoe buckets or truck beds held aloft shall be blocked or cribbed before
employees are allowed to work under or between them.



Bulldozer blades, hoe buckets, truck beds and the like will be fully covered or blocked when not
in use.

3.2.6

Vehicle and Equipment Traffic

Vehicle and equipment traffic precautions include:



Orange reflective roadwork safety vests to be worn by site personnel



Use of traffic cones, barricade tape, and/or barricades around work areas with vehicle traffic



Use a spotter when moving or backing up large trucks or when visibility is poor

3.2.7

Electrical Equipment

Use of electrical equipment on site will require the following:



Personnel working on-site will ensure that all electrical power tools, lighting equipment, etc. to be
used are properly grounded.



Personnel will use ground-fault circuit interrupters or they will implement an assured equipmentgrounding conductor program.



All electrical equipment will be shut down, locked out, and tagged out before it is serviced.

3.2.8

Noise Exposure

The operation of heavy equipment and machinery at the site may generate noise levels and will require the
following:



Hearing protection should be used by site personnel whenever noise exposures exceed 85 decibels
on the A-weighted scale (dBA).
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Posted signage will indicate areas where hearing protection is required.



At a minimum, all personnel working within 25 ft of operating equipment will use hearing protection
(e.g., foam earplugs) with a Noise Reduction Rating (NRR) of at least 26. Assuming a noise threshold
of 110 dBA (A-weighted), the effective dose would be 110 – 26 – 7 = 77 dBA (less than 85 dBA).

3.2.9

Heat Stress

Heat stress precautions and prevention measures include the following:



Personnel will be made aware that heat stress can occur during periods of elevated ambient
temperatures, moderate to heavy workloads, and when impermeable protective clothing is in use.



Personnel will be informed regarding the various forms of heat stress (e.g., heat cramps, heat
exhaustion, heat stroke) and the symptoms of exposure that are as follows:

-

Early signs of heat cramps and heat exhaustion are cramps, faintness, dizziness or
disorientation, and pale, clammy skin.

-

Heat stroke is an extremely serious medical emergency with sudden onset and symptoms that
include dilated pupils, dry and hot skin, loss of consciousness, and convulsions.



Initial phases of work activity will be closely monitored to identify personnel who are more
susceptible to heat exposure.



Workers will be responsible for observing each other and themselves for development of heat stress
symptoms.



Personnel will be encouraged to drink generous amounts of electrolyte replacement fluids (even if
not thirsty) to prevent dehydration.



Adequate shelter will be provided to protect personnel from direct sun exposure.



Sufficient breaks will be provided so that personnel can remove protective clothing and cool down.



Work/rest regimens will be adjusted as required to avoid heat stress.



A heat stress monitoring program will be implemented as needed should elevated ambient
temperatures and concurrent use of impermeable protective garments occur.

3.2.10 Moving Mechanical Equipment/Parts
Moving mechanical equipment/parts precautions include:



Wearing gloves to protect hands from pinch points



Use guards or locks when equipment is not in use



Be aware of moving parts when working

3.2.11 Heat Exposure to Equipment
The operation of equipment can generate heat. Safety precautions to avoid burns include the following:



Assume that all equipment on site is operating and capable of generating heat.



Wear gloves to protect hands from hot surfaces.
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Be aware of equipment that has been in operation and wear proper PPE to avoid any contact to
equipment.

3.2.12 Elevated Working
Site operations may include the use of ladders to work at heights greater than 19 inches (0.5 meters) and
less than six ft (1.8 meters).



Secure all ladders prior to use.



Utilize the 3-Point Rule. (When climbing a ladder, have two ft and one hand or two hands and one
foot on the ladder at all times, even when working.)



Make certain, before climbing any ladder, that the soles of their footwear are free of mud, water,
grease, oil, or any other substance that might cause them to lose their footing while on the ladder.



Ladders must be inspected prior to use by the employee and periodically by a competent person.

3.2.13 Miscellaneous Physical Hazards
Miscellaneous physical hazards and safety procedures to be followed will be discussed with personnel in
daily safety meetings and may include discussion of the following topics:



Material handling



Safe lifting procedures



Machinery operation



Housekeeping



Uneven terrain



Slip, trip, and fall hazards

An additional physical hazard is the cleaning of the polyethylene storage tanks that contain purge water
during the field program. The subcontractor will take extra precautionary measures to ensure their field
crew does not engage in confined space entry during this task unless certified for confined entry work,
issued the appropriate permit and approved by the OWNER/CONSULTANT.
3.2.14 Severe Weather/Flash Flooding
Severe Weather/Arizona Monsoon
Monsoon season can bring heavy rain, dust storms, lightning, and flash floods. The Arizona monsoon season
has been defined as occurring between June 15 and September 30.
During monsoon season, employees should plan ahead each day and prepare for potential storm events:



Check the National Oceanic and Atmospheric Administration weather forecast
(http://www.noaa.gov/wx.html and http://www.spc.noaa.gov) for the project vicinity each morning
of field work for potential storms for that day.



Remain aware of the weather at all times while at the project site; constantly scan the horizon for
the presence of storm clouds, near or far. The presence of cumulonimbus clouds (tall, puffy dark
clouds, often referred to as thunderheads) may indicate the formation of a storm or severe weather.
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If stormy weather is forecast for the day or appears possible, complete field work and exit the field
site before the storm hits the general vicinity or by 3:00 p.m., whichever comes first.

In the event of severe weather, site work will stop and employees will evacuate to a safe location. Severe
weather includes the following conditions and safe driving tips:



Precipitation severe enough to impair safe movement or travel



Lightning in the immediate area



Steady winds in excess of 40 miles per hour



Flash flood warnings for the immediate area



Other conditions as determined by the SHSO



Special precautions should be made while driving during severe weather
-

Slow down while driving; water and automotive fluid runoff can create especially slick
conditions on roadways

-

Turn on your headlights

-

Do not attempt to cross flooded roadways

-

If visibility is low due to heavy rain or blowing dust:
o

Pull off to the right side of the road as far as possible

o

Turn off your engine and lights

o

Remain inside your vehicle

o

Keep your foot off the brake pedal (drivers may see your lights and assume you are on the
road and in motion)

-

Treat nonfunctional traffic signals as a four-way stop

-

Use your car radio to receive traffic and weather conditions updates

Work will resume when the conditions are deemed safe by the SHSO.
Be aware that drilling companies have their own criteria for drilling in inclement weather. The Wood site
personnel will heed any and all changes to the drilling activities made by drillers as a result of weather
conditions.
3.2.14.1 Flash Flooding
Monsoon season also increases the potential for flash flooding to occur. Employees should remain updated
on weather conditions in the project area to assess the risk of flash flooding. The SHSO should utilize the
flash-flood site evacuation plan (Section 9.8) in the event of a flash flood.
In the event of severe weather and flash flooding, employees should follow the flash-flood evacuation plan
(Section 9.8). Flash flood safety precautions include the following:



Do not walk through flowing water



Do not drive through a flooded area
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Stay away from power lines and electrical wires



Watch for animals, especially snakes, as they attempt to leave flooded areas

3.2.15 Working Alone
Wood recommends a minimum of two individuals be assigned to a work group. If the work must be
executed by a lone worker, a check-in system will be implemented in order to ensure the safety and welfare
of the lone worker.
Workers required to work alone will be provided access at all times while working to a landline or cellular
phone, two-way radio, electronic personal monitoring system or other adequate communications means,
which will be used to monitor the status of the worker at periodic intervals and can be used to contact a
supervisor or to seek assistance.
Workers assigned to work alone shall be required to check in at the end of the work shift with the SHSO
and/or their designated Field Manager and/or the Project Health and Safety Officer. If a worker fails to
check-in at the predetermined interval. The designated Field Manager will coordinate an emergency
response to determine the lone worker’s condition and reason for lack of response.
3.3

Biological Hazards

Sources of biological hazards may include bacteria, viruses, insects, plants, birds, animals, and humans.
These sources can cause a variety of health effects ranging from skin irritation and allergies to infections
(e.g., tuberculosis, hepatitis, AIDS), and cancer. During the drilling program and groundwater sampling
workers may be exposed to bacteria and viruses associated with refuse, leachate or groundwater.
Special precautions should be taken to avoid skin contact and ingestion of wastes, soils and water. Workers
shall wear gloves to limit contact with wastes and to prevent cuts and abrasions. Good personal hygiene
practices such as washing hands with disinfectant and not ingesting food with dirty hands shall be followed.
If cut while handling soils or refuse, seek treatment immediately and medical attention is necessary.
3.3.1

Poisonous Snakes, Insects, and Plants

Prevention is important in controlling hazards from poisonous snakes, insects, and plants. Therefore, each
employee should review the work activities planned to determine what exposures might exist. Efforts should
then be made to minimize situations which might result in a snakebite, insect sting, or exposure to
poisonous plants. Employees should also avoid wearing bright clothes, perfumes, aftershave lotions, etc., to
help minimize attraction of snakes or insects. The following additional guidelines should be followed to
minimize exposure or properly handle an encounter with poisonous snakes, insects, or plants:
Snakes



Employees should wear work boots, long pants, and long-sleeved shirts when going into hazardous
areas.



Employees should make as much noise as possible when approaching a possible snake area to give
the snake time to leave.



Employees should be equipped with appropriate tools for clearing underbrush if project activities
require working in dense underbrush.
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Employees should avoid reaching or stepping into hidden areas whenever possible.



If a snakebite should occur, the employee should:



-

Remain as calm as possible.

-

Move away from the snake.

-

Apply a constricting bandage (not tourniquet) between the wound and heart. A finger should
be able to pass under the bandage. Apply ice to bite area, if available.

-

Allow a fellow worker to transport him/her to the closest medical facility.

-

If possible, kill the snake and carry to medical facility for identification. Do not place any
employee in danger in order to capture the snake.

Under no circumstances should incisions or suction be used to treat a snakebite unless:
-

The victim is over 1.5 hours from medical assistance.

-

The person administering first aid has received advanced training in medical assistance such as
First Responder, EMT, etc.

Insects



Employees should wear appropriate clothing to minimize exposure to insect stings.



Employees should avoid areas where insects might be whenever possible.



Employees should schedule work in infested areas during the cool months.



Employees should avoid strongly-scented aftershave lotions, colognes, etc., that may attract insects.



Employees should use available insect repellents.



If a sting does occur, the stinger should be removed with a knife blade or a fingernail. The area
should then be treated with sting kill swabs and/or hydrocortisone.

Poisonous Plants
In the greater Phoenix area, exposure to poisonous plants such as poison ivy, poison sumac, and poison
oak is less likely than in other parts of the country; however, reactions to poisonous or irritating plants can
range from mild (very little or none) to severe (rash and blisters). Employees who have no reaction may not
have become sensitized, but once they are, future exposures can result in an allergic reaction. Some of the
following measures can also be used when working around prickly or spiny plants, as are commonly
encountered in the desert Southwest. To avoid problems with poisonous plants, employees should:



Avoid working in severely infested areas if at all possible; learn what the plants look like.



Wear long sleeve shirts, long pants, and work gloves. If you are performing clearing activities with
either hand (e.g., bush axes, machetes, etc.) or powered tools, use eye goggles/safety glasses to
prevent debris from poisonous plants from touching your eyes.



Use silicon protective or other barrier creams where available.



Use TECNU® poison ivy wash on any place that may have been exposed. In some cases, using the
wash even 24 hours after exposure may help.



Be sure that any clothes or shoes that may have been exposed receive a thorough washing. Leftover
oils can cause a reaction even days later.
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If a severe reaction develops, contact your medical provider for possible treatments.



Avoid rubbing your eyes if you have been in contact with poisonous plants.

4.0

EXPOSURE MONITORING PLAN

The Project Health and Safety Officer or SHSO will be responsible for completing exposure monitoring
during field operations, as applicable.
4.1

Air Monitoring Action Plan

NOTE: Table 1 lists the known and suspected contaminants of concern at the site. Table 4 lists the
monitoring instruments and upgrade/action limits that will be used at the site:
Table 4: Action Levels per Monitoring Instrument
Meter
Photoionization Detector1
10.0-10.6 eV

11.0-11.7 eV
Detector Tubes1
Vinyl Chloride
TCE
PCE
Dust Meter1
Respirable
Total
LEL/O2 Meter
LEL2
Oxygen1
Hydrogen Sulfide Meter1
Carbon Monoxide1

Upgrade/Action Levels
Level D4
Level C

Level B

Action

< 1 ppm

≥ 50 ppm

≥ 100 ppm3

≥ 100 ppm –
evacuate vicinity;
notify SHSO and
Group
HSE
Manager

< 0.5 ppm
< 5 ppm
< 12 ppm

≥ 0.5 ppm
≥ 5 ppm
> 12 ppm

≥ 0.5 ppm

< 1.5 mg/m3
< 5 mg/m3

≥ 1.5 mg/m3
≥ 5 mg/m3

≥ 15 mg/m3
≥ 50 mg/m3
> 5% but less than
15% back off

19.5% - 23.5%
< 5 ppm
< 12 ppm

19.5% - 23.5%
< 5 ppm
< 12 ppm

< 19.5% or > 23.5%
≥ 5 ppm
≥ 12 ppm

Notes:
1
Monitor breathing zone
2
Monitor source (e.g., well, cuttings, borehole, etc.)
3
Per NIOSH Pocket Guide for Petroleum Distillates – Recommended Exposure Limit: 350 mg/m3 (85 ppm); Ceiling: 1,800 mg/m3
(444 ppm)
4
Engineering controls will be implemented if Level D action levels exceeded.
LEL= lower explosive limit
O2 = oxygen

Periodic monitoring shall be conducted when the possibility of an Immediately Dangerous to Life and Health
condition or flammable atmosphere has developed or when there is indication that exposures may have
risen over permissible exposure limits or published exposure levels since prior monitoring. Situations where
it shall be considered whether the possibility that exposures have risen are as follows:



When work begins on a different portion of the site.



When contaminants other than those previously identified are being handled.
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When a different type of operation is initiated (e.g., drum opening as opposed to exploratory well
drilling).



When employees are handling leaking drums or containers or working in areas with obvious liquid
contamination (e.g., a spill or lagoon).



When drilling through refuse layer.



When action levels have been exceeded.

Each sampling location (such as a borehole, drill cuttings, well, etc.) will be screened using the PID with a
10.6 EV lamp to give an indication of the potential for the presence of organic vapors. The PID will be used
in the breathing zone upon the detection of PID readings above background levels in the immediate vicinity
of each sampling location. Action guides regarding the screening of the breathing zone and the required
PPE are presented in the Table 4.
If PID levels equals or exceed 1 ppm, a vinyl chloride specific detector tube will be used in the breathing
zone to determine if vinyl chloride air concentrations exceed Level D action levels (0.5 ppm). If exceeded,
the first action shall be engineering controls to reduce concentrations in the work zone. The following
suppression/dissipation technique shall be implemented to reduce levels. While the rig is operational, a
high-capacity fan can be used to aid the wind in dissipating escaping gases and/or vapors from the
borehole. Fans will have explosion-proof wiring or be powered by a diesel-operated generator. Under no
circumstances should air be directed into the borehole. If vinyl chloride levels remain elevated above 0.5
ppm, or PID levels exceed 50 ppm, Level C protection shall be required until air concentrations decrease to
safe levels. Alternatively compound specific detector tubes shall be used to confirm the VOCs of concern
action levels are not exceeded.
Each sampling location will also be screened using the LEL/ oxygen meter to determine if there is a risk of
flammable vapors in sufficient quantities to present a fire or explosion hazard. The oxygen meter portion of
this instrument will not be used for normal field operations, as confined space entry (or other work in areas
with the potential for low oxygen) is not included in the scope of this HASP.
All monitoring equipment will be calibrated before each day of use. Results will be documented in the
Field Logbook.
Areas of airborne dust and odor should be avoided. Skin contact with soil, sediment, surface water, and
ground water should be avoided.
4.2

Volatile Organic Compounds

VOCs will be measured with a PID or flame ionization detector (FID). VOC monitoring will be completed
during excavation of trenches for the remediation system, air sparging/SVE well installation, and monitor
well installation. Additional air monitoring for VOCs will be completed for determination of potential worker
exposures.
The FID employs the principle of flame ionization detection to detect low levels of organic compounds in
the air. The measurement range of the FID is between 1 and 1,000 ppm. This instrument is factory calibrated
to a known concentration of methane in air.
The PID uses photoionization to detect compounds that have an ionization potential below the energy of
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the lamp installed in the instrument. The measurement range for the PID is between 0.1 and 2,000 ppm.
This instrument will be calibrated to a known concentration of isobutylene in the air.
5.0

SITE CONTROL

Due to the nature of work activities to be conducted at the site, the establishment of formalized work zones
(i.e. exclusion zone, contamination reduction zone, and support zone) will not be required. Access and
activities on and around the drill rig equipment however will be restricted to workers.
5.1

Site Control Procedures

The following procedures will be used to assist in controlling on-site activities:



Only authorized personnel may enter work areas.



All Wood site personnel will wear the appropriate PPE in work areas.



Wood site personnel will follow decontamination procedures required by this HASP.



For emergency communication, the Project Manager or SHSO will have a radio, cellular phone, or
will locate the nearest available phone in order to contact essential personnel in the event of an
emergency.



For tasks requiring working through the night on a regular or intermittent basis, field personnel on
site are required to have high-visibility PPE, adequate lighting to perform assigned work, up-todate contact information for all relevant parties and someone in authority (such as the Field
Manager) on call during nighttime hours, and all additional safety equipment deemed necessary
by the Field Manager and /or Project Health & Safety Officer. The field personnel assigned to night
work must be adequately trained in the procedures set out in the work plan and HASP, and have
demonstrated ability to work under demanding circumstances.

6.0

PERSONAL PROTECTIVE EQUIPMENT

PPE will be required for certain field operations, based on the potential for contaminant exposures. It is
anticipated that Level D will be required during the 2018 drilling activities. Be aware that conditions may
change so that Modified Level D, and possibly Level C protection may be required during the project as
described below.
6.1

Level D PPE

Level D PPE will consist of the following:



Standard work clothing



Orange reflective safety vest



Steel-toed safety boots



Work gloves (as needed) and gloves (nitrile) for sampling activities



Hard hat



Safety glasses



Earplugs (if noise levels exceed 85 dBA)
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6.2

Safety harness (if needed for tank cleaning)
Modified-Level D PPE

Modified-Level D PPE will consist of the following:



Tyvek® or Kleenguard® coverall



Nomex® coverall (as required)



Orange reflective safety vest



Steel-toed safety boots



Gloves, outer (PVC, nitrile, or neoprene)



Gloves, inner (surgical nitrile, vinyl, or latex)



Hard hat



Safety glasses



Earplugs (if noise levels exceed 85 dBA)

6.3

Level C PPE

Level C PPE will consist of the following:



Half-face or full-face air-purifying respirator with organic vapor cartridges and dust filter



Tyvek® or Kleenguard® coverall



Nomex® coverall (as required)



Orange reflective safety vest



Steel-toed safety boots



Gloves, outer (PVC, nitrile, or neoprene)



Gloves, inner (surgical nitrile, vinyl, or latex)



Hard hat



Safety glasses



Earplugs (if noise levels exceed 85 dBA)

6.4

Respiratory Protection

Respiratory protection will be selected, used, and maintained in accordance with Wood’s written health and
safety policy for respiratory protection.
Respiratory protection requirements include:



The Phoenix HSE Coordinator will be responsible for ensuring that all workers have had required
medical examinations, respirator training, respirator fit testing, and required documentation.



No facial hair that interferes with respirator fit is allowed.
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A positive and negative pressure respirator fit check will be completed each time a respirator is
put on.



Personnel are responsible for the proper maintenance, cleaning, storage, and use of their respirator.



Whenever respirators are required, no person will remove a respirator in the exclusion or
contamination reduction zone, or enter these work zones without a respirator.



Personnel using air-purifying respirators must have passed a qualitative fit-test within the past year.

7.0

DECONTAMINATION MEASURES

7.1

Personnel Decontamination

The following decontamination procedures will be used as necessary:



All decontamination will occur at the border of established work areas.



Personnel should minimize contact with contaminants to reduce the potential for personal or
equipment contamination.



The Project Health and Safety Officer and/or Phoenix HSE Coordinator will review decontamination
procedures with all personnel required to enter work areas.



Personnel should remove contaminated protective clothing when leaving work areas.



Workers shall discard disposable protective clothing in appropriately marked containers before
leaving the site.



Staff will practice good personal hygiene by washing face, hands, and forearms before eating,
drinking, smoking, etc.

7.2

Equipment Decontamination

Disposable equipment intended for one-time use will not be decontaminated but will be packaged for
appropriate disposal. Decontamination will occur prior to and after each piece of equipment is used. All
digging devices and drilling equipment used will be decontaminated following the procedures described in
the following sections.
During the construction process, certain heavy equipment could be used for drilling, surface coring, etc.
This equipment will be dry decontaminated, which consists of brushing all loose dirt and debris from the
vehicle. If soils are wet and cannot be thoroughly and easily removed, an equipment decontamination area
will be set up, and the equipment will undergo a wet decontamination process. Soil or other debris that is
removed during the decontamination process will be collected on plastic sheeting and transferred to the
appropriate solid waste storage area and container (drums or roll-off) for characterization and disposal.
Other equipment, including hand augers, hand trowels, and any other equipment used digging, will be
decontaminated using a three-bucket wash and rinse methodology by the following procedures:
1.

Spray, rinse, wash, and scrub equipment using a solution of Alconox ® (or equivalent) and potable
water contained in one 5-gallon bucket

2.

Rinse with potable water in one 5-gallon bucket

3.

Rinse with distilled water contained in one 5-gallon bucket

3955 East Carefree Highway
Phoenix, Arizona

November 6, 2018

Page 26

Health and Safety Plan
Cave Creek Landfill

4.

Air dry the equipment

8.0

STANDARD SAFETY PROCEDURES

8.1

Standard Work Procedures

Personnel working on the site will work in a safe manner at all times. This includes, but is not limited to, the
following actions.
8.1.1

Health and Safety Plan Review and Documentation

HASP review and documentation requirements include:



All personnel entering the site to perform work will sign a statement attesting to their having read
and understood the HASP and agreement to follow the plan.



Workers new to the site must read and sign the HASP before being allowed to work at the site.



Questions relating to the HASP will be answered by the Project Health and Safety Officer and/ or
the Phoenix HSE Coordinator before personnel enter the site.



Personnel will provide current training documentation and current medical fitness for duty
documentation to the Phoenix HSE Coordinator prior to being allowed to work at the site.



Prior to the start of work, the Project Manager will provide each worker at the site with informal
training on project operations and HASP requirements and will include review of the following
topics:

8.1.2

-

Provisions of the HASP

-

Emergency procedures

-

Decontamination procedures

-

Chemical exposures and safety hazards anticipated

-

Site layout and work zone demarcation

-

Buddy system requirements

-

Medical surveillance program

-

Location of emergency medical facilities

-

Procedures for reporting illness/injury

-

Warning signals and evacuation procedures

-

Specific site requirements

General Safe Work Practices

General safe work practices include:



All workers will obey directives from the Project Manager.



Personnel who do not comply with safety requirements, unless deemed unsafe, may be immediately
dismissed from the site as required by the Project Manager and/or Project Health and Safety Officer.
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The Project Manager and/or SHSO will conduct safety tailgate meetings on a daily basis prior to
starting work to review work operations and to discuss pertinent site safety topics.



All personnel at the site will work in teams of at least two persons (the "buddy system"), and visual
contact between team members must be maintained when major field work is being conducted.



Drugs, alcohol, and firearms are not allowed at the site.



Equipment problems will be reported to the Project Manager or Field Manager at once.



At least one person trained in first aid and cardiopulmonary resuscitation (CPR) will be on site during
field activities, unless a 911 emergency responder can respond to the project site within nine
minutes.



Contact with contaminated surfaces will be avoided whenever possible (do not walk through
puddles, mud, or discolored ground surfaces, and do not kneel on the ground).



Dust control measures (water spray) will be implemented if excessive dust is observed.



Engines will be shut off while fueling.



Cranes or other equipment with tall booms will not operate within 10 ft of an electrical conductor.



All workers are to stay clear of moving equipment, booms, and buckets.



Wood workers are not authorized to perform confined space entry.

8.1.3

Personal Protective Equipment

Standard PPE requirements include:



PPE is required as directed by the HASP or by the Project Health and Safety Officer.



Personnel are responsible for the proper use of all required PPE.



Torn protective clothing or other damaged PPE will be immediately repaired or replaced.



Contaminated PPE will be properly disposed of (as contaminated waste).

8.1.4

Sanitation

Sanitation requirements include the following:



No food, beverages, tobacco products, or cosmetics will be allowed in work areas including
contaminated areas or potentially contaminated areas.



Good personal hygiene and decontamination practices will be followed at all times.



Site washing facilities will be provided and personnel will be required to wash their hands and face
prior to breaks and lunch.



Potable water will be made available for personnel at the job site.



Portable toilets will be provided and used when not otherwise available on site or within a short
travel distance.

8.1.5

Accident Reporting

Accident reporting requirements include:
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All injuries/accidents, including exposure incidents, will be immediately reported to the Project
Manager and Project Health and Safety Officer.



A written report of an accident/incident is to be completed and submitted to the Phoenix HSE
Coordinator.



An electronic Harm Elimination and Recognition Training (HEART) internal Wood report is to be
completed and submitted. The dashboard is located at https://cfapps.amecfw.com/heart/.

8.1.6

Miscellaneous

Miscellaneous standard safety procedures include:



All Wood visitors must have prior approval from the Project Manager before being admitted to
the site.



All Wood visitors must read and acknowledge understanding of the HASP.



All requests by media or outsiders for information will be referred to the appropriate agency or
client representative.

8.2

Standard Operating Procedures

Wood has written health and safety policies and procedures that establish protocol for implementation of
specific safety programs. Employee compliance with these policies and procedures is mandatory. These
policies include the following:

9.0



Corporate Occupational Health and Safety Program



Injury and Illness Prevention Program



Personal Level of Protection Program



Medical Surveillance Program



Hazard Communication Program



Permit-Required Confined Space Program



Site-Specific Health and Safety Program



Respiratory Protection Program



Monitor Well Installation



Monitor Well Development



Training Program



Drug and Alcohol Testing Program
TRAINING REQUIREMENTS

All Wood Site personnel must comply with OSHA regulations specified in 29 CFR 1910.120. These include
completion of a Hazardous Waste Operations and Emergency Response (HAZWOPER) 40-hour health and
safety training course, an annual 8-hour refresher training, and participation in Wood’s medical surveillance
program and respiratory protection program. The SHSO(s) may also be required to complete an 8-hour
Supervisor training course as required by 29 CFR 19101.120(e)(4). Training and medical surveillance records
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for all persons entering the Site shall be on file with the Phoenix HSE Coordinator.
Additional Site-specific training that covers Site hazards, PPE requirements, decontamination procedures,
and emergency response information as outlined in this HASP will be given by the Project Health & Safety
Officer or SHSO before beginning work.
10.0

EMERGENCY RESPONSE PLAN

The following emergency/contingency plans will address possible site emergencies:



Prior to field work, the Project Manager and Field Manager(s) will plan escape routes and discuss
them with site personnel. Initial planning will include establishing the best means for evacuation
from work areas in case of catastrophe.



Emergency and/or evacuation drills will be conducted on site at the direction of the
Project Manager.



Personnel will immediately notify and report to the Project Manager and/or Project Health & Safety
Officer in the event of any type of site emergency.

10.1

Emergency Communications

A portable cellular phone will be available for emergency communications.
10.2

Emergency Telephone Numbers/Assistance

An emergency telephone list (Appendix C) will be maintained at the site in the event of an emergency
situation. The 911 Emergency Number System will be used for any type of site emergency.
10.3

Response to Fire

In the event of a large fire (beyond immediate control of a small on-site fire extinguisher), personnel will
immediately evacuate the work area and reassemble at a predetermined safe, upwind site location. The fire
department will be called using 911 and site personnel will not reenter the fire area, but will wait for the
arrival of the fire department.
10.4

Emergency Supplies

Emergency supplies will be immediately available on-site and will include:



First aid kit



Fire extinguishers



Designated emergency eyewash



Supply of clean water



Portable cooler with drinking water and ice

10.5

Emergency Hospital and Hospital Route Information

Emergency planning will involve selection of an emergency hospital and determination of the route to the
hospital. The emergency hospital location and directions to the hospital are provided below and in
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Appendix C. Appendix C also includes a route map.
The nearest hospital with an emergency room open 24 hours a day is listed below:
HOSPITAL LOCATION
HonorHealth Sonoran Health and Emergency Center
33423 North 32nd Avenue
Phoenix, AZ 85085

Directions to the hospital from the site are as follows:
HOSPITAL ROUTE INFORMATION
From Cave Creek Landfill
1) Head east on E 52nd St go 0.5 miles
2) Continue onto 42nd St go 0.2 miles
3) Turn Left onto E Carefree Hwy go 7.4 miles
4) Turn left onto N 27th Dr go 0.8 miles
5) Turn left onto N North Valley Pkwy go 0.2 miles
6) Turn right onto W Dove Valley Rd. go 0.6 miles
7) Turn right onto N. 32nd Ave go 0.2 miles
8) Destination will be on the right

Total Distance = 10.0 miles
Estimated time is 10 minutes
From Sleepy Ranch Road
1) Head west on E Sleepy Ranch Rd
2) Head south on N 40th St. to E Ashler Hills Dr.
3) Go West on E Ashler Hills Dr. to Cave Creek Rd
4) Take Cave Creek Rd South to E Sonoran Desert Dr/E Dove Valley Rd.
5) Take E Sonoran Desert Dr/E Dove Valley Rd to N 32nd Ave (12.3 mi)
6) Continue on N 32nd Ave to your destination (0.3 mi)

Total Distance= 13.7 miles
Estimated Time is 21 minutes
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See attached hospital route map.
10.6

Response to Medical Emergency

In the event of a medical emergency, the following procedures will be implemented:



Remove the exposed or injured person from immediate danger;



Evacuate personnel from the work area until the Project Manager determines that it is safe for work
to resume;



Have trained on-site personnel administer first aid or CPR as necessary;



Call for emergency medical assistance by using the 911 emergency number and inform them of the
following:
-

Specific directions to the emergency location

-

Phone number from which you are calling

-

What happened

-

Number of persons needing help

-

What is currently being done for victim(s)

-

For life-threatening injuries, request instructions from 911 dispatcher as to procedure to
be followed



Decontaminate victim as required by the Project Health and Safety Officer; and



Be aware that a medical emergency involving chemical exposure may require communication
between the Project Health and Safety Officer and hospital personnel regarding the chemicals
involved.

10.7

Daily Tailgate Safety Meetings

Daily tailgate safety meetings will be conducted at the beginning of each work shift to discuss operational
tasks to be completed and pertinent site safety topics. Meetings are documented and those in attendance
are requested to sign meeting forms. Job Safety Analysis topics shall be presented and discussed on a
weekly basis.
10.8

Flash Flood Evacuation Plan

The decision to implement the flash flood evacuation plan shall be made by the Wood SHSO based on
predicted weather and actual site conditions related to monsoon storms and the potential for flooding at
the work site. All employees should know and understand the Flash Flood Evacuation Plan prior to
beginning work at the project site. The SHSO should identify and communicate to the team the following
locations to be used in the evacuation plan (see Appendix D):



Exit route and alternate exit route (if available)



Meet-up location

In the event of a flash flood, the following procedures will be implemented, unless otherwise modified by
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the SHSO to accommodate local site conditions:



If time allows before flash flooding occurs in the vicinity, pack up field equipment and gear.



Locate the exit route to be used by all field personnel and ensure all staff understand the route to
be taken.



Ensure all personnel know how to get to the meet-up location.



Evacuate all personnel from the project site to the meet-up location.



Check that all personnel successfully evacuated the site.



Contact the Project Health and Safety Officer and/or Project Manager to let them know the site has
been evacuated.

11.0

MEDICAL SURVEILLANCE

11.1

Medical Examinations

Wood medical examinations for field personnel are completed prior to job assignment and annually
thereafter. The Wood medical surveillance program has been designed by a board certified occupational
physician.
The Wood medical examination protocol consists of the following:



Medical and occupational history



Comprehensive physical examination



Vision test



Audiometric test



Pulmonary function test



Complete blood count



Reticulocyte count



Urinalysis



Blood chemistry panel



Chest X-ray (every 3 years for those under 40 years old; yearly for those over 40 years old)



Electrocardiogram (every 3 years for those under 40 years old; yearly for those over 40 years old)

11.2

Medical Examination Reports

Evidence of a current medical examination in the form of a health status report from the examining physician
is maintained at Wood offices and will be available to regulatory personnel upon request.
11.3

Exposure Incident Medical Examinations

If a worker suffers a chemical exposure (or if suspicious symptoms exist):
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A medical evaluation for a chemical exposure incident is mandatory and should be completed as
soon as possible, but in no case later than 48 hours after the incident.



The physician will be provided with a list of all suspected chemicals that the worker may have
contacted, and any additional information that may aid the physician.



The worker will not be allowed back to work at the site until a fitness for duty statement has been
issued by the physician.

12.0

RECORDKEEPING

12.1

Health and Safety Documentation

Various health and safety documents will be maintained by the Phoenix HSE Coordinator.
Health and safety documentation records, as applicable, include the following:



Training records



Respirator fit testing forms



Medical clearance forms



HASP review forms



Daily safety meeting forms



Safety inspection report forms



Equipment inspection forms



Confined space entry permits



Hot work permits



Injury and illness forms



Accident investigation forms



Exposure monitoring records



Other health and safety documents



Subcontractor Job Safety Analysis (JSA) to perform a specific task

Applicable HASP forms are provided in Appendix E, Activity Hazard Analyses are provided in Appendix F,
and a copy of the subcontractor HASP and JSAs are included in Appendix G.
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Material Safety Data Sheet
Trichloroethylene MSDS
Section 1: Chemical Product and Company Identification
Product Name: Trichloroethylene

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

Catalog Codes: SLT3310, SLT2590
CAS#: 79-01-6
RTECS: KX4560000
TSCA: TSCA 8(b) inventory: Trichloroethylene
CI#: Not available.

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com

Synonym:

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

Chemical Formula: C2HCl3

International CHEMTREC, call: 1-703-527-3887
For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:
Name

CAS #

% by Weight

Trichloroethylene

79-01-6

100

Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].

Section 3: Hazards Identification
Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.
Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.

Section 4: First Aid Measures
Eye Contact:
p. 1

Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.
Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.
Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.
Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.
Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.
Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.
Serious Ingestion: Not available.

Section 5: Fire and Explosion Data
Flammability of the Product: May be combustible at high temperature.
Auto-Ignition Temperature: 420°C (788°F)
Flash Points: Not available.
Flammable Limits: LOWER: 8% UPPER: 10.5%
Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.
Fire Hazards in Presence of Various Substances: Not available.
Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.
Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.
Special Remarks on Fire Hazards: Not available.
Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.
Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
p. 2

spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes
Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection
Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.
Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.
Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.
Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.

Section 9: Physical and Chemical Properties
Physical state and appearance: Liquid.
Odor: Not available.
Taste: Not available.
Molecular Weight: 131.39 g/mole
Color: Clear Colorless.
pH (1% soln/water): Not available.
Boiling Point: 86.7°C (188.1°F)
Melting Point: -87.1°C (-124.8°F)
Critical Temperature: Not available.
Specific Gravity: 1.4649 (Water = 1)
Vapor Pressure: 58 mm of Hg (@ 20°C)
Vapor Density: 4.53 (Air = 1)
Volatility: Not available.
Odor Threshold: 20 ppm
Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0
Ionicity (in Water): Not available.
Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.
Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data
p. 3

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Not available.
Incompatibility with various substances: Not available.
Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.
Special Remarks on Reactivity: Not available.
Special Remarks on Corrosivity: Not available.
Polymerization: No.

Section 11: Toxicological Information
Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.
Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].
Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.
Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.
Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information
Ecotoxicity: Not available.
BOD5 and COD: Not available.
Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.
Toxicity of the Products of Biodegradation: The products of degradation are more toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations
Waste Disposal:

Section 14: Transport Information
DOT Classification: CLASS 6.1: Poisonous material.
Identification: : Trichloroethylene : UN1710 PG: III
p. 4

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene
Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:
WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).
DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.
HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 1
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information
References: Not available.
Other Special Considerations: Not available.
Created: 10/10/2005 08:54 PM
Last Updated: 06/09/2012 12:00 PM
The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS
Section 1: Chemical Product and Company Identification
Product Name: Tetrachloroethylene

Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

Catalog Codes: SLT3220
CAS#: 127-18-4
RTECS: KX3850000
TSCA: TSCA 8(b) inventory: Tetrachloroethylene
CI#: Not available.
Synonym: Perchloroethylene; 1,1,2,2Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com
CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300
International CHEMTREC, call: 1-703-527-3887
For non-emergency assistance, call: 1-281-441-4400

Chemical Name: Ethylene, tetrachloroChemical Formula: C2-Cl4

Section 2: Composition and Information on Ingredients
Composition:
Name

CAS #

% by Weight

Tetrachloroethylene

127-18-4

100

Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].

Section 3: Hazards Identification
Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.
Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.

p. 1

Section 4: First Aid Measures
Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.
Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.
Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.
Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.
Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.
Serious Ingestion: Not available.

Section 5: Fire and Explosion Data
Flammability of the Product: Non-flammable.
Auto-Ignition Temperature: Not applicable.
Flash Points: Not applicable.
Flammable Limits: Not applicable.
Products of Combustion: Not available.
Fire Hazards in Presence of Various Substances: Not applicable.
Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.
Fire Fighting Media and Instructions: Not applicable.
Special Remarks on Fire Hazards: Not available.
Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.
Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
p. 2

Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.
Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection
Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.
Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.
Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.
Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
Physical state and appearance: Liquid.
Odor: Ethereal.
Taste: Not available.
Molecular Weight: 165.83 g/mole
Color: Clear Colorless.
pH (1% soln/water): Not available.
Boiling Point: 121.3°C (250.3°F)
Melting Point: -22.3°C (-8.1°F)
Critical Temperature: 347.1°C (656.8°F)
Specific Gravity: 1.6227 (Water = 1)
Vapor Pressure: 1.7 kPa (@ 20°C)
Vapor Density: 5.7 (Air = 1)
Volatility: Not available.
Odor Threshold: 5 - 50 ppm
Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4
Ionicity (in Water): Not available.
Dispersion Properties: Not available.
Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data
Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Incompatible materials
Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.
Corrosivity: Non-corrosive in presence of glass.
Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.
Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.
Polymerization: Will not occur.

Section 11: Toxicological Information
Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.
Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].
Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).
Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.
Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg
Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.
Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information
Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].
BOD5 and COD: Not available.
Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.
Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.
Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations
Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information
DOT Classification: CLASS 6.1: Poisonous material.
Identification: : Tetrachloroethylene UNNA: 1897 PG: III
Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information
Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)
Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).
DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
p. 5

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 0
Reactivity: 0
Personal Protection: g
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 0
Reactivity: 0
Specific hazard:
Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information
References: Not available.
Other Special Considerations: Not available.
Created: 10/10/2005 08:29 PM
Last Updated: 06/09/2012 12:00 PM
The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards

What is the material and what do I need to know in an emergency?
1. PRODUCT IDENTIFICATION

CHEMICAL NAME; CLASS:

METHANE - CH4, Gaseous
Including CH4 with impurities
Document Number: Methane

PRODUCT USE:

For general analytic/synthetic chemical uses.

SUPPLIER/MANUFACTURER'S NAME:
ADDRESS:

MESA Specialty Gases & Equipment
3619 Pendleton Avenue, Suite C
Santa Ana, CA 92704
1-714-434-7102
INFOTRAC: 1-800-535-5053

BUSINESS PHONE:
EMERGENCY PHONE:

2. COMPOSITION and INFORMATION ON INGREDIENTS
CHEMICAL NAME

CAS #

mole %

EXPOSURE LIMITS IN AIR
ACGIH
TLV
Ppm

Methane

74-82-8

Maximum Impurities Including

STEL
ppm

PEL
ppm

STEL
ppm

IDLH
ppm

OTHER

> 98.0%

There are no specific exposure limits for Methane. Methane is a simple asphyxiant
(SA). Oxygen levels should be maintained above 19.5%.

< 2.0%

None of the trace impurities in this mixture contribute significantly to the hazards
associated with the product. All hazard information pertinent to this product has been
provided in this Material Safety Data Sheet, per the requirements of the OSHA Hazard
Communication Standard (29 CFR 1910.1200) and State equivalent standards.

Carbon Monoxide, Carbon Dioxide,
Hydrogen, Hydrogen Sulfide
NE = Not Established

OSHA

C = Ceiling Limit

See Section 16 for Definitions of Terms Used

NOTE: All WHMIS required information is included. It is located in appropriate sections based on the ANSI Z400.1-1993 format.
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3. HAZARD IDENTIFICATION
EMERGENCY OVERVIEW: Methane is an odorless, colorless gas, or a colorless, odorless liquid in its
cryogenic form. Both the liquid and the gas pose a serious fire hazard when accidentally released. The liquid will rapidly
boil to the gas at standard temperatures and pressures. As a gas, it will act as a simple asphyxiant and present a
significant health hazard by displacing the oxygen in the atmosphere. The gas is lighter than air and may spread long
distances. Distant ignition and flashback are possible. The liquefied gas can cause frostbite to any contaminated tissue.
Rapid evaporation of the liquid from the cylinder may cause frostbite. Flame or high temperature impinging on a
localized area of the cylinder of Methane can cause the cylinder to rupture without activating the cylinder’s relief devices.
Provide adequate fire protection during emergency response situations. Allow the released gas to dissipate in the
atmosphere.
SYMPTOMS OF OVEREXPOSURE BY ROUTE OF EXPOSURE: The
most significant route of overexposure for this gas is by inhalation. The
following paragraphs describe symptoms of exposure by route of
exposure.
INHALATION: High concentrations of this gas can cause an oxygendeficient environment. Individuals breathing such an atmosphere may
experience symptoms which include headaches, ringing in ears,
dizziness, drowsiness, unconsciousness, nausea, vomiting, and
depression of all the senses.
Under some circumstances of
overexposure, death may occur. Isobutylene also has some degree of
anesthetic action and can be mildly irritating to the mucous
membranes. The effects associated with various levels of oxygen are
as follows:
SYMPTOMS OF EXPOSURE
CONCENTRATION
12-16% Oxygen:
Breathing and pulse rate increased,
muscular coordination slightly disturbed.
10-14% Oxygen:
Emotional
upset,
abnormal
fatigue,
disturbed respiration.
6-10% Oxygen:
Nausea and vomiting, collapse or loss of
consciousness.
Below 6%:
Convulsive movements, possible respiratory
collapse, and death.
OTHER POTENTIAL HEALTH EFFECTS: Contact with cryogenic
liquid or rapidly expanding gases (which are released under high
pressure) may cause frostbite. Symptoms of frostbite include change
in skin color to white or grayish-yellow. The pain after contact with the
liquid can quickly subside.

HAZARDOUS MATERIAL INFORMATION
SYSTEM

HEALTH

1

(BLUE)

FLAMMABILITY
REACTIVITY

(RED)

4

(YELLOW)

0

PROTECTIVE EQUIPMENT
EYES

RESPIRATORY

HANDS

See
Section 8

B

BODY

See
Section 8

For routine industrial applications

See Section 16 for Definition of Ratings

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms. Overexposure to Methane may cause
the following health effects:
ACUTE: The most significant hazard associated with this gas is inhalation of oxygen-deficient atmospheres. Symptoms of
oxygen deficiency include respiratory difficulty, headache, dizziness, and nausea. At high concentrations, unconsciousness
or death may occur. Contact with cryogenic liquid or rapidly expanding gases may cause frostbite.
CHRONIC: There are currently no known adverse health effects associated with chronic exposure to Methane.
TARGET ORGANS: Respiratory system.

PART II

What should I do if a hazardous situation occurs?
4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO METHANE
WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum, Self-Contained
Breathing Apparatus and Fire-Retardant Personal Protective equipment should be worn. Adequate
fire protection must be provided during rescue situations.
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4. FIRST-AID MEASURES (Continued)
Remove victim(s) to fresh air as quickly as possible. Trained personnel should administer supplemental oxygen and/or
cardio-pulmonary resuscitation, if necessary. Only trained personnel should administer supplemental oxygen.
In case of frostbite, place the frostbitten part in warm water. DO NOT USE HOT WATER. If warm water is not available, or
is impractical to use, wrap the affected parts gently in blankets. Alternatively, if the fingers or hands are frostbitten, place
the affected area in the armpit, Encourage victim to gently exercise the affected part while being warmed. Seek immediate
medical attention. Victim(s) must be taken for medical attention. Rescuers should be taken for medical attention, if
necessary. Take copy of label and MSDS to physician or other health professional with victim(s).

5. FIRE-FIGHTING MEASURES
METHANE GAS

NFPA RATING

AUTOIGNITION
650qC (1202qF)

FLAMMABILITY

4
HEALTH

0

1

LIQUID METHANE

FLASH POINT (Closed Cup):
-187qC (-306qF)

NFPA RATING

TEMPERATURE:

FLAMMABILITY

FLAMMABLE LIMITS (in air by
volume, %):
REACTIVITY

4
HEALTH

0

3

REACTIVITY

Lower (LEL): 5.0%
Upper (UEL): 15.0%
OTHER

See Section 16 for Definition of
Ratings

OTHER

FIRE EXTINGUISHING MATERIALS: Extinguish fires of this gas by shutting off the source of the gas. Use water spray to
cool fire-exposed containers, structures, and equipment.
UNUSUAL FIRE AND EXPLOSION HAZARDS: When involved in a fire, this gas will ignite and produce toxic gases
including carbon monoxide and carbon dioxide. An extreme explosion hazard exists in areas in which the gas has been
released, but the material has not yet ignited.
DANGER! Fires impinging (direct flame) on the outside surface of unprotected pressure storage vessels of Methane can
be very dangerous. Direct flame exposure on the cylinder wall can cause an explosion either by BLEVE (Boiling Liquid
Expanding Vapor Explosion) or by exothermic decomposition. This is a catastrophic failure of the vessel releasing the
contents into a massive fireball and explosion. The resulting fire and explosion can result in severe equipment damage and
personnel injury or death over a large area around the vessel. For massive fires in large areas, use unmanned hose holder
or monitor nozzles; if this is not possible, withdraw from area and allow fire to burn.
RESPONSE TO FIRE INVOLVING CRYOGEN: Cryogenic liquids can be particularly dangerous during fires because of
their potential to rapidly freeze water. Careless use of water may cause heavy icing. Furthermore, relatively warm water
greatly increases the evaporation rate of Methane. If large concentrations of Methane gas are present, the water vapor in
the surrounding air will condense, creating a dense fog that may make it difficult to find fire exits or equipment. Liquid
Methane, when exposed to the atmosphere, will produce a cloud of ice/fog in the air upon its release. A flammable mixture
will exist within the vapor cloud and it is advisable that personnel keep well outside the area of visible moisture.
Explosion Sensitivity to Mechanical Impact: Not sensitive.
Explosion Sensitivity to Static Discharge: Static discharge may cause Methane to ignite explosively.
SPECIAL FIRE-FIGHTING PROCEDURES: Structural fire-fighters must wear Self-Contained Breathing Apparatus and full
protective equipment. The best fire-fighting technique may be simply to let the burning gas escape from the pressurized
cylinder, tank car, or pipeline. Stop the leak before extinguishing fire. If the fire is extinguished before the leak is sealed,
the still-leaking gas could explosively re-ignite without warning and cause extensive damage, injury, or fatality. In this case,
increase ventilation (in enclosed areas) to prevent flammable or explosive mixture formation. For large releases, consider
evacuation. Refer to the North American Emergency Response Guidebook for additional information.
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6. ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded to by trained personnel using pre-planned
procedures. Proper protective equipment should be used. In case of a release, clear the affected area, protect people, and
respond with trained personnel. Adequate fire protection must be provided. Minimum Personal Protective Equipment
should be Level B: fire-retardant protective clothing, gloves resistant to tears, and Self-Contained Breathing
Apparatus.
Use only non-sparking tools and equipment. Locate and seal the source of the leaking gas. Protect personnel attempting
the shut-off with water-spray. Allow the gas, which is lighter than air, to dissipate. Liquid Methane, when exposed to the
atmosphere, will produce a cloud of ice/fog in the air upon its release. A flammable mixture will exist within the vapor cloud,
and it is advisable that personnel keep well outside the area of visible moisture. If cryogenic liquid is released, keep area
clear and allow the liquid to evaporate. The gas that is then formed should be allowed to dissipate.
Monitor the surrounding area for combustible gas levels and oxygen. The atmosphere must have at least 19.5 percent
oxygen before personnel can be allowed in the area without Self-Contained Breathing Apparatus. Combustible gas
concentration must be below 10% of the LEL (LEL = 5.0%) prior to entry. Attempt to close the main source valve prior to
entering the area. If this does not stop the release (or if it is not possible to reach the valve), allow the gas to release inplace or remove it to a safe area and allow the gas to be released there.
RESPONSE TO CRYOGENIC RELEASE: Clear the affected area and allow the liquid to evaporate and the gas to
dissipate. After the gas is formed, follow the instructions provided in the previous paragraphs. If the area must be
entered by emergency personnel, SCBA, Kevlar gloves, and appropriate foot and leg protection must be worn.
THIS IS AN EXTREMELY FLAMMABLE GAS. Protection of all personnel and the area must be maintained.

PART III

How can I prevent hazardous situations from occurring?
7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting Methane IN YOU. Do not eat or
drink while handling chemicals. Be aware of any signs of dizziness or fatigue; exposures to fatal concentrations of Methane
could occur without any significant warning symptoms.
STORAGE AND HANDLING PRACTICES: Cylinders should be stored in dry, well-ventilated areas away from sources of
heat. Compressed gases can present significant safety hazards. Store containers away from heavily trafficked areas and
emergency exits. Post “No Smoking or Open Flames” signs in storage or use areas.
SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: Protect cylinders against physical damage. Store in cool,
dry, well-ventilated area, away from sources of heat, ignition and direct sunlight. Do not allow area where cylinders are
stored to exceed 52qC (125qF). Isolate from oxidizers such as oxygen, chlorine, or fluorine. Use a check valve or trap in
the discharge line to prevent hazardous backflow. Post “No Smoking or Open Flame” signs in storage and use areas.
Cylinders should be stored upright and be firmly secured to prevent falling or being knocked over. Cylinders can be stored
in the open, but in such cases, should be protected against extremes of weather and from the dampness of the ground to
prevent rusting. Never tamper with pressure relief devices in valves and cylinders. Electrical equipment should be nonsparking or explosion proof. The following rules are applicable to work situations in which cylinders are being used:
Before Use: Move cylinders with a suitable hand truck. Do not drag, slide, or roll cylinders. Do not drop cylinders or
permit them to strike each other. Secure cylinders firmly. Leave the valve protection cap, if provided, in place until cylinder
is ready for use.
During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder by
any means to increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to
prevent hazardous backflow into the cylinder. Do not use oils or grease on gas-handling fittings or equipment.
After Use: Close main cylinder valve. Replace valve protection cap, if provided. Mark empty cylinders “EMPTY”.
NOTE: Use only DOT or ASME code containers. Earth-ground and bond all lines and equipment associated with
Methane. Close valve after each use and when empty. Cylinders must not be recharged except by or with the consent of
owner. For additional information refer to the Compressed Gas Association Pamphlet P-1, Safe Handling of Compressed
Gases in Containers. Additionally, refer to CGA Bulletin SB-2 “Oxygen Deficient Atmospheres”.
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in
Section 6 (Accidental Release Measures). Make certain that application equipment is locked and tagged-out safely. Purge
gas handling equipment with inert gas (e.g., nitrogen) before attempting repairs.
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION
VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation. Local exhaust ventilation is preferred,
because it prevents Methane dispersion into the work place by eliminating it at its source. If appropriate, install automatic
monitoring equipment to detect the presence of potentially explosive air-gas mixtures and the level of oxygen. Monitoring
devices should be installed near the ceiling.
RESPIRATORY PROTECTION: Maintain oxygen levels above 19.5% in the workplace. Use supplied air respiratory
protection if oxygen levels are below 19.5% or during emergency response to a release of Methane. If respiratory
protection is required, follow the requirements of the Federal OSHA Respiratory Protection Standard (29 CFR 1910.134) or
equivalent State standards.
EYE PROTECTION: Splash goggles or safety glasses, for protection from rapidly expanding gases and splashes of liquid
Methane.
HAND PROTECTION: Wear gloves resistant to tears when handling cylinders of
protective gloves (e.g., Kevlar) when working with containers of liquid Methane.

Methane.

Use low-temperature

BODY PROTECTION: Use body protection appropriate for task. Transfer of large quantities under pressure may require
protective equipment appropriate to protect employees from splashes of liquefied product, as well as fire retardant items.

9. PHYSICAL and CHEMICAL PROPERTIES
VAPOR DENSITY: 0.6784 kg/m3 (0.042 35 lb/ft3)
SPECIFIC GRAVITY (air = 1): 0.555
SOLUBILITY IN WATER: Very slight.
EXPANSION RATIO: 626 (cryogenic liquid)
ODOR THRESHOLD: Not applicable. Odorless.
COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable.

SPECIFIC VOLUME: 23.7
FREEZING POINT: -182.2qC (-296qF)
BOILING POINT @ 1 atm: -161qC (-258.7qF)
EVAPORATION RATE (n-BuAc): Not applicable.
VAPOR PRESSURE (psia): Not applicable.
pH: Not applicable.

APPEARANCE AND COLOR: Colorless, odorless gas, or colorless, odorless, cryogenic liquid.
HOW TO DETECT THIS SUBSTANCE (warning properties): There are no distinct warning properties. In terms of leak
detection, fittings and joints can be painted with a soap solution to detect leaks, which will be indicated by a bubble
formation.
NOTE: This gas is lighter than air and must not be allowed to accumulate in elevated locations.

10. STABILITY and REACTIVITY
STABILITY: Stable.
DECOMPOSITION PRODUCTS: When ignited in the presence of oxygen, this gas will burn to produce carbon monoxide,
carbon dioxide.
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Strong oxidizers (e.g., chlorine, bromine pentafluoride,
oxygen, oxygen difluoride, and nitrogen trifluoride).
HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID: Contact with incompatible materials and exposure to heat, sparks, and other sources of ignition.
Cylinders exposed to high temperatures or direct flame can rupture or burst.

PART IV

Is there any other useful information about this material?
11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: There are no specific toxicology data for Methane. Methane is a simple asphyxiant, which acts to
displace oxygen in the environment.
SUSPECTED CANCER AGENT: Methane is not found on the following lists: FEDERAL OSHA Z LIST, NTP, IARC,
CAL/OSHA, and therefore, is neither considered to be nor suspected to be a cancer-causing agent by these agencies.
IRRITANCY OF PRODUCT: Methane is not irritating; however, contact with rapidly expanding gases can cause frostbite to
exposed tissue.
SENSITIZATION TO THE PRODUCT: Methane does not cause sensitization with prolonged or repeated contact.
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11. TOXICOLOGICAL INFORMATION (Continued)
REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of Methane on the human
reproductive system.
Mutagenicity: No mutagenicity effects have been described for Methane.
Embryotoxicity: No embryotoxic effects have been described for Methane.
Teratogenicity: No teratogenicity effects have been described for Methane.
Reproductive Toxicity: No reproductive toxicity effects have been described for Methane.
A mutagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will propagate
through generational lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e., within the
first eight weeks of pregnancy in humans), but the damage does not propagate across generational lines. A teratogen is a
chemical which causes damage to a developing fetus, but the damage does not propagate across generational lines. A
reproductive toxin is any substance which interferes in any way with the reproductive process.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Acute or chronic respiratory conditions may be aggravated by
overexposure to the components of Methane.
RECOMMENDATIONS TO PHYSICIANS: Administer oxygen if necessary. Treat symptoms and eliminate exposure.
BIOLOGICAL EXPOSURE INDICES (BEIs): Currently, Biological Exposure Indices (BEIs) are not applicable for Methane.

12. ECOLOGICAL INFORMATION
ENVIRONMENTAL STABILITY: Methane occurs naturally in the atmosphere. This gas will be dissipated rapidly in wellventilated areas.
EFFECT OF MATERIAL ON PLANTS or ANIMALS: Any adverse effect on animals would be related to oxygen-deficient
environments. No adverse effect is anticipated to occur to plant-life, except for frost produced in the presence of rapidly
expanding gases.
EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence is currently available on the effects of Methane on aquatic life.

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local
regulations. Return cylinders with residual product to MESA International Inc. Do not dispose of locally.

14. TRANSPORTATION INFORMATION
THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.
For Methane Gas:
PROPER SHIPPING NAME:
Methane, compressed
2.1 (Flammable Gas)
HAZARD CLASS NUMBER and DESCRIPTION:
UN 1971
UN IDENTIFICATION NUMBER:
Not Applicable
PACKING GROUP:
Flammable Gas
DOT LABEL(S) REQUIRED:
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (1996): 115
For Liquefied Methane:
PROPER SHIPPING NAME:
Methane, refrigerated liquid
2.1 (Flammable Gas)
HAZARD CLASS NUMBER and DESCRIPTION:
UN 1972
UN IDENTIFICATION NUMBER:
Not Applicable
PACKING GROUP:
Flammable Gas
DOT LABEL(S) REQUIRED:
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (1996): 115
MARINE POLLUTANT: Methane is not classified by the DOT as a Marine Pollutant (as defined by 49 CFR 172.101,
Appendix B).
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15. REGULATORY INFORMATION
U.S. SARA REPORTING REQUIREMENTS: Methane is not subject to the reporting requirements of Sections 302, 304,
and 313 of Title III of the Superfund Amendments and Reauthorization Act.
U.S. SARA THRESHOLD PLANNING QUANTITY: Not applicable.
U.S. CERCLA REPORTABLE QUANTITY (RQ): Not applicable.
CANADIAN DSL/NDSL INVENTORY STATUS: Methane is on the DSL Inventory.
U.S. TSCA INVENTORY STATUS: Methane is listed on the TSCA Inventory.
OTHER U.S. FEDERAL REGULATIONS: Methane is subject to the reporting requirements of Section 112(r) of the Clean
Air Act. The Threshold Quantity for this gas is 10,000 lb. Depending on specific operations involving the use of
Isobutylene, the regulations of the Process Safety Management of Highly Hazardous Chemicals may be applicable (29
CFR 1910.119). Under this regulation Methane is not listed in Appendix A; however, any process that involves a flammable
gas on-site, in one location, in quantities of 10,000 lb (4,553 kg) or greater is covered under this regulation unless it is used
as a fuel.
U.S. STATE REGULATORY INFORMATION: Methane is covered under specific State regulations, as denoted below:
Alaska - Designated Toxic and
Hazardous Substances: Methane.
California - Permissible Exposure
Limits for Chemical Contaminants:
Methane.
Florida - Substance List: No.
Illinois - Toxic Substance List:
Methane.
Kansas - Section 302/313 List: No.
Massachusetts - Substance List:
Methane.

Michigan - Critical Materials Register:
No.
Minnesota - List of Hazardous
Substances: Methane.
Missouri - Employer Information/Toxic
Substance List: Methane.
New Jersey - Right to Know Hazardous
Substance List: Methane.
North Dakota - List of Hazardous
Chemicals, Reportable Quantities:
No.

Pennsylvania - Hazardous Substance
List: Methane.
Rhode Island - Hazardous Substance
List: Methane.
Texas - Hazardous Substance List:
No.
West Virginia - Hazardous Substance
List: No.
Wisconsin - Toxic and Hazardous
Substances: No.

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): Methane is not on the
California Proposition 65 lists.
LABELING:
DANGER:

FLAMMABLE HIGH PRESSURE GAS.
CAN FORM EXPLOSIVE MIXTURES WITH AIR.
Keep away from heat, flames, and sparks.
Store and use width adequate ventilation.
Use equipment rated for cylinder pressure.
Close valve after each use and when empty.
Use in accordance with the Material Safety Data Sheet.
DO NOT REMOVE THIS PRODUCT LABEL

CANADIAN WHMIS SYMBOLS:

Class A: Compressed Gas
Class B1: Flammable Gas
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16. OTHER INFORMATION
The information contained herein is based on data considered accurate. However, no warranty is expressed or implied regarding the
accuracy of these data or the results to be obtained from the use thereof. MESA Specialty Gases & Equipment assumes no responsibility for
injury to the vendee or third persons proximately caused by the material if reasonable safety procedures are not adhered to as stipulated in
the data sheet. Additionally, MESA Specialty Gases & Equipment assumes no responsibility for injury to vendee or third persons proximately
caused by abnormal use of the material even if reasonable safety procedures are followed. Furthermore, vendee assumes the risk in his use
of the material.

DEFINITIONS OF TERMS
A large number of abbreviations and acronyms appear on a MSDS. Some of these which are commonly used include the following:
CAS #: This is the Chemical Abstract Service Number which uniquely identifies each constituent. It is used for computer-related searching.
EXPOSURE LIMITS IN AIR:
ACGIH - American Conference of Governmental Industrial Hygienists, a
professional association which establishes exposure limits.
TLV Threshold Limit Value - an airborne concentration of a substance which
represents conditions under which it is generally believed that nearly all
workers may be repeatedly exposed without adverse effect. The duration
must be considered, including the 8-hour Time Weighted Average (TWA),
the 15-minute Short Term Exposure Limit, and the instantaneous Ceiling
Level (C). Skin absorption effects must also be considered.
OSHA - U.S. Occupational Safety and Health Administration. PEL Permissible Exposure Limit - This exposure value means exactly the same
as a TLV, except that it is enforceable by OSHA. The OSHA Permissible
Exposure Limits are based in the 1989 PELs and the June, 1993 Air
Contaminants Rule (Federal Register: 58: 35338-35351 and 58: 40191).
Both the current PELs and the vacated PELs are indicated. The phrase,
“Vacated 1989 PEL,” is placed next to the PEL which was vacated by Court
Order.
IDLH - Immediately Dangerous to Life and Health - This level represents a
concentration from which one can escape within 30-minutes without
suffering escape-preventing or permanent injury. The DFG - MAK is the
Republic of Germany’s Maximum Exposure Level, similar to the U.S. PEL.
NIOSH is the National Institute of Occupational Safety and Health, which is
the research arm of the U.S. Occupational Safety and Health Administration
(OSHA).
NIOSH issues exposure guidelines called Recommended
Exposure Levels (RELs). When no exposure guidelines are established,
an entry of NE is made for reference.
HAZARD RATINGS:
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM: Health Hazard: 0
(minimal acute or chronic exposure hazard); 1 (slight acute or chronic
exposure hazard); 2 (moderate acute or significant chronic exposure
hazard); 3 (severe acute exposure hazard; onetime overexposure can result
in permanent injury and may be fatal); 4 (extreme acute exposure hazard;
onetime overexposure can be fatal). Flammability Hazard: 0 (minimal
hazard); 1 (materials that require substantial pre-heating before burning); 2
(combustible liquid or solids; liquids with a flash point of 38-93qC [100200qF]); 3 (Class IB and IC flammable liquids with flash points below 38qC
[100qF]); 4 (Class IA flammable liquids with flash points below 23qC [73qF]
and boiling points below 38qC [100qF]. Reactivity Hazard: 0 (normally
stable); 1 (material that can become unstable at elevated temperatures or
which can react slightly with water); 2 (materials that are unstable but do not
detonate or which can react violently with water); 3 (materials that can
detonate when initiated or which can react explosively with water); 4
(materials that can detonate at normal temperatures or pressures).
0
NATIONAL FIRE PROTECTION ASSOCIATION: Health Hazard:
(material that on exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials); 1 (materials that on
exposure under fire conditions could cause irritation or minor residual
injury); 2 (materials that on intense or continued exposure under fire
conditions could cause temporary incapacitation or possible residual injury);
3 (materials that can on short exposure could cause serious temporary or
residual injury); 4 (materials that under very short exposure causes death
or major residual injury).

NATIONAL
FIRE
PROTECTION
ASSOCIATION
(Continued):
Flammability Hazard and Reactivity Hazard: Refer to definitions for
“Hazardous Materials Identification System”.
FLAMMABILITY LIMITS IN AIR:
Much of the information related to fire and explosion is derived from the
National Fire Protection Association (NFPA). Flash Point - Minimum
temperature at which a liquid gives off sufficient vapors to form an ignitable
mixture with air. Autoignition Temperature: The minimum temperature
required to initiate combustion in air with no other source of ignition. LEL the lowest percent of vapor in air, by volume, that will explode or ignite in
the presence of an ignition source. UEL - the highest percent of vapor in air,
by volume, that will explode or ignite in the presence of an ignition source.
TOXICOLOGICAL INFORMATION:
Possible health hazards as derived from human data, animal studies, or
from the results of studies with similar compounds are presented.
Definitions of some terms used in this section are: LD50 - Lethal Dose
(solids & liquids) which kills 50% of the exposed animals; LC50 - Lethal
Concentration (gases) which kills 50% of the exposed animals; ppm
concentration expressed in parts of material per million parts of air or water;
mg/m3 concentration expressed in weight of substance per volume of air;
mg/kg quantity of material, by weight, administered to a test subject, based
on their body weight in kg. Data from several sources are used to evaluate
the cancer-causing potential of the material. The sources are: IARC - the
International Agency for Research on Cancer; NTP - the National
Toxicology Program, RTECS - the Registry of Toxic Effects of Chemical
Substances, OSHA and CAL/OSHA. IARC and NTP rate chemicals on a
scale of decreasing potential to cause human cancer with rankings from 1
to 4. Subrankings (2A, 2B, etc.) are also used. Other measures of toxicity
include TDLo, the lowest dose to cause a symptom and TCLo the lowest
concentration to cause a symptom; TDo, LDLo, and LDo, or TC, TCo,
LCLo, and LCo, the lowest dose (or concentration) to cause lethal or toxic
effects. BEI - Biological Exposure Indices, represent the levels of
determinants which are most likely to be observed in specimens collected
from a healthy worker who has been exposed to chemicals to the same
extent as a worker with inhalation exposure to the TLV. Ecological
Information: EC is the effect concentration in water.
REGULATORY INFORMATION:
This section explains the impact of various laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is the
Canadian Workplace Hazardous Materials Information System. DOT and
TC are the U.S. Department of Transportation and the Transport Canada,
respectively. Superfund Amendments and Reauthorization Act (SARA); the
Canadian Domestic/Non-Domestic Substances List (DSL/NDSL); the U.S.
Toxic Substance Control Act (TSCA); Marine Pollutant status according to
the DOT; the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA or Superfund); and various state regulations.
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1,1,-DICHLORETHYLENE- MATERIAL SAFETY DATA SHEET
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24 Hour EMERGENCY
CONTACT
U.S- CHEMTREC 1-800424-9300
CANADA- CANUTEC 613996-6666

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION-----------Up to Table
of Contents

Matheson Tri-Gas, Inc.
The telephone numbers listed below are
emergency numbers, please contact your local
branch for routine inquiries.

USA

CANADA

959 Route 46 East
Parsippany, New Jersey
07054-0624 USA
Phone: 973-257-1100

530 Watson Street
Whitby, Ontario
L1N 5R9 Canada
Phone: 905-668-3570

SUBSTANCE: 1,1-DICHLOROETHYLENE

SYMBOL: C2H2Cl2
TRADE NAMES/SYNONYMS:
1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDC; VINYLIDENE CHLORIDE
MONOMER; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; RCRA U078;
UN 1303; C2H2CL2; MAT25070; RTECS KV9275000
CHEMICAL FAMILY: halogens
CREATION DATE: Jan 24 1989
REVISION DATE: Mar 16 1999

2. COMPOSITION, INFORMATION ON INGREDIENTS-----------Up to Table of
Contents
COMPONENT: 1,1-DICHLOROETHYLENE
CAS NUMBER: 75-35-4
EC NUMBER (EINECS): 200-864-0
PERCENTAGE: >99.9
COMPONENT: 4-METHOXYPHENOL
CAS NUMBER: 150-76-5
EC NUMBER (EINECS): 205-769-8
PERCENTAGE: 0.02000

3. HAZARDS IDENTIFICATION-----------Up to Table of Contents
NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=4 REACTIVITY=2
WHMIS CLASSIFICATION: BD2
EC CLASSIFICATION (ASSIGNED):
F+ Extremely Flammable
Xn Harmful
R 12-20-40
EC Classification may be inconsistent with independently-researched data.

EMERGENCY OVERVIEW:
Color: colorless
Physical Form: volatile liquid
Odor: faint odor, sweet odor
Major Health Hazards: harmful if swallowed, respiratory tract irritation, skin irritation, eye
irritation, central nervous system depression
Physical Hazards: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize.
Containers may rupture or explode. May form peroxides during prolonged storage.
POTENTIAL HEALTH EFFECTS:
INHALATION:
Short Term Exposure: irritation, symptoms of drunkenness, lung congestion, liver damage,
convulsions
Long Term Exposure: kidney damage, tumors
SKIN CONTACT:
Short Term Exposure: irritation (possibly severe)
Long Term Exposure: same as effects reported in short term exposure
EYE CONTACT:
Short Term Exposure: irritation (possibly severe), eye damage
Long Term Exposure:same as effects reported in short term exposure
INGESTION:
Short Term Exposure: same as effects reported in short term exposure
Long Term Exposure: same as effects reported in short term exposure
CARCINOGEN STATUS:
OSHA: N
NTP: N
IARC: N

4. FIRST AID MEASURES-----------Up to Table of Contents
INHALATION:
Remove from exposure immediately. Use a bag valve mask or similar device to perform artificial
respiration (rescue breathing) if needed. Get medical attention.
SKIN CONTACT:
Remove contaminated clothing, jewelry, and shoes immediately. Wash with soap or mild
detergent and large amounts of water until no evidence of chemical remains (at least 15-20
minutes). Get medical attention, if needed.

EYE CONTACT:
Wash eyes immediately with large amounts of water or normal saline, occasionally lifting upper
and lower lids, until no evidence of chemical remains. Get medical attention immediately.
INGESTION:
If vomiting occurs, keep head lower than hips to help prevent aspiration. Get medical attention, if
needed.

5. FIRE FIGHTING MEASURES-----------Up to Table of Contents
FIRE AND EXPLOSION HAZARDS:
Severe fire hazard. The vapor is heavier than air. Vapors or gases may ignite at distant ignition
sources and flash back. Vapor/air mixtures are explosive above flash point. Containers may
rupture or explode if exposed to heat.
EXTINGUISHING MEDIA:
alcohol resistant foam, carbon dioxide, regular dry chemical, water
Large fires: Use alcohol-resistant foam or flood with fine water spray.
FIRE FIGHTING:
Move container from fire area if it can be done without risk. Cool containers with water spray until
well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool
containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If
this is impossible then take the following precautions: Keep unnecessary people away, isolate
hazard area and deny entry. Let the fire burn. Withdraw immediately in case of rising sound from
venting safety device or any discoloration of tanks due to fire. For tank, rail car or tank truck:
Evacuation radius: 800 meters (1/2 mile). Do not attempt to extinguish fire unless flow of material
can be stopped first. Flood with fine water spray. Do not scatter spilled material with highpressure water streams. Cool containers with water spray until well after the fire is out. Apply
water from a protected location or from a safe distance. Avoid inhalation of material or
combustion by-products. Stay upwind and keep out of low areas. Water may be ineffective.
FLASH POINT:
14 F (-10 C)
LOWER FLAMMABLE LIMIT:
5.6%
UPPER FLAMMABLE LIMIT:
11.4%
AUTOIGNITION:
855 F (457 C)
FLAMMABILITY CLASS (OSHA):
IA

6. ACCIDENTAL RELEASE MEASURES-----------Up to Table of Contents
AIR RELEASE:
Reduce vapors with water spray. Stay upwind and keep out of low areas.

SOIL RELEASE:
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with
sand or other non-combustible material.
WATER RELEASE:
Collect with absorbent into suitable container. Collect spilled material using mechanical
equipment.
OCCUPATIONAL RELEASE:
Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if
possible without personal risk. Reduce vapors with water spray. Small spills: Absorb with sand or
other non-combustible material. Collect spilled material in appropriate container for disposal.
Large spills: Dike for later disposal. Keep unnecessary people away, isolate hazard area and
deny entry. Stay upwind and keep out of low areas. Reportable Quantity (RQ): Notify Local
Emergency Planning Committee and State Emergency Response Commission for release
greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is
reportable under CERCLA Section 103, notify the National Response Center at (800)424-8802
(USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE-----------Up to Table of Contents
Store and handle in accordance with all current regulations and standards. Subject to storage
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Store in a cool, dry
place. Store in a well-ventilated area. Keep in the dark. Keep separated from incompatible
substances. Store outside or in a detached building. Store with flammable liquids. Store in a
tightly closed container. Containers must have overpressure release device. Avoid heat, flames,
sparks and other sources of ignition. Keep separated from incompatible substances. Monitor
inhibitor content. Avoid exposure to low temperatures or freezing. May form explosive peroxides.
Store in a tightly closed container. Avoid contact with light. Store in a cool, dry place. Monitor
inhibitor content. Do not evaporate or distill to dryness. Keep separated from incompatible
substances.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION-----------Up to Table of
Contents
EXPOSURE LIMITS:
1,1-DICHLOROETHYLENE:
1 ppm (4 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993)
5 ppm (20 mg/m3) ACGIH TWA
20 ppm (80 mg/m3) ACGIH STEL
VENTILATION:Provide local exhaust ventilation system. Ventilation equipment should be
explosion-resistant if explosive concentrations of material are present. Ensure compliance with
applicable exposure limits.
EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash
fountain and quick drench shower in the immediate work area.
CLOTHING: Wear appropriate chemical resistant clothing.
GLOVES: Wear appropriate chemical resistant gloves.
RESPIRATOR: The following respirators and maximum use concentrations are drawn from

NIOSH and/or OSHA.
At any detectable concentration Any self-contained breathing apparatus that has a full facepiece and is operated in a pressuredemand or other positive-pressure mode.
Any supplied-air respirator with full facepiece and operated in a pressure-demand or other
positive-pressure mode in combination with a separate escape supply.
Escape Any air-purifying respirator with a full facepiece and an organic vapor canister.
Any appropriate escape-type, self-contained breathing apparatus.
For Unknown Concentrations or Immediately Dangerous to Life or Health Any supplied-air respirator with full facepiece and operated in a pressure-demand or other
positive-pressure mode in combination with a separate escape supply.
Any self-contained breathing apparatus with a full facepiece.

9. PHYSICAL AND CHEMICAL PROPERTIES-----------Up to Table of Contents
PHYSICAL STATE: liquid
COLOR: colorless
PHYSICAL FORM: volatile liquid
ODOR: faint odor, sweet odor
MOLECULAR WEIGHT: 96.64
MOLECULAR FORMULA: C2-H2-CL2
BOILING POINT: 86-90 F (30-32 C)
FREEZING POINT: -188 F (-122 C)
VAPOR PRESSURE: 400 mmHg @ 14.8 C
VAPOR DENSITY (air=1): 3.4
SPECIFIC GRAVITY (water=1): 1.213
WATER SOLUBILITY: 0.04% @ 20 C
PH: Not available
VOLATILITY: Not available
ODOR THRESHOLD: 500 ppm
EVAPORATION RATE: Not available
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available
SOLVENT SOLUBILITY:
Soluble: organic solvents

10. STABILITY AND REACTIVITY-----------Up to Table of Contents
REACTIVITY:
May form explosive peroxides. Avoid contact with temperatures above -40 C. Avoid contact with
heat, air, light or moisture and monitor inhibitor content. May polymerize. Closed containers may
rupture violently.
CONDITIONS TO AVOID:
Avoid heat, flames, sparks and other sources of ignition. Containers may rupture or explode if
exposed to heat.
INCOMPATIBILITIES:
metals, acids, oxidizing materials
HAZARDOUS DECOMPOSITION:
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon
POLYMERIZATION:
May polymerize. Avoid contact with heat or light and monitor inhibitor content.

11. TOXICOLOGICAL INFORMATION-----------Up to Table of Contents
VINYLIDENE CHLORIDE:
TOXICITY DATA:
6350 ppm/4 hour(s) inhalation-rat LC50; 200 mg/kg oral-rat LD50
CARCINOGEN STATUS:
IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 3; ACGIH: A3 -Animal
Carcinogen
LOCAL EFFECTS:
Irritant: inhalation, skin, eye
ACUTE TOXICITY LEVEL:
Toxic: ingestion
Slightly Toxic: inhalation
TARGET ORGANS:
central nervous system, liver
TUMORIGENIC DATA:
Available.
MUTAGENIC DATA:
Available.
REPRODUCTIVE EFFECTS DATA:
Available.

12. ECOLOGICAL INFORMATION-----------Up to Table of Contents

ECOTOXICITY DATA:
FISH TOXICITY:
74000 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomis macrochirus)
INVERTEBRATE TOXICITY:
224000 ug/L 96 hour(s) LC50 (Mortality) Opossum shrimp (Mysidopsis bahia)
ALGAL TOXICITY:
>712000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum)
ENVIRONMENTAL SUMMARY:
Moderately toxic to aquatic life.

13. DISPOSAL CONSIDERATIONS-----------Up to Table of Contents
Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste Number(s): U078.
Hazardous Waste Number(s): D029. Dispose of in accordance with U.S. EPA 40 CFR 262 for
concentrations at or above the Regulatory level. Regulatory level- 0.7 mg/L. Dispose in
accordance with all applicable regulations.

14. TRANSPORT INFORMATION-----------Up to Table of Contents
U.S. DOT 49 CFR 172.101. SHIPPING NAME-UN NUMBER; HAZARD CLASS; PACKING
GROUP; LABEL:
Vinylidene chloride, inhibited-UN1303; 3; I; Flammable liquid

15. REGULATORY INFORMATION-----------Up to Table of Contents
U.S. REGULATIONS:
TSCA INVENTORY STATUS: Y
TSCA 12(b) EXPORT NOTIFICATION: Not listed.
CERCLA SECTION 103 (40CFR302.4): Y
1,1-Dichloroethylene: 100 LBS RQ
SARA SECTION 302 (40CFR355.30): N
SARA SECTION 304 (40CFR355.40): N
SARA SECTION 313 (40CFR372.65): Y
1,1-Dichloroethylene
SARA HAZARD CATEGORIES, SARA SECTIONS 311/312 (40CFR370.21):
ACUTE: Y
CHRONIC: Y
FIRE: Y
REACTIVE: Y
SUDDEN RELEASE: Y
OSHA PROCESS SAFETY (29CFR1910.119): N

STATE REGULATIONS:
California Proposition 65: N
EUROPEAN REGULATIONS:
EC NUMBER (EINECS): 200-864-0
EC RISK AND SAFETY PHRASES:

R 12
R 20
R 40
S2
S7
S 16
S 29

Extremely flammable.
Harmful by inhalation.
Possible risks of irreversible effects.
Keep out of reach of children.
Keep container tightly closed.
Keep away from sources of ignition - No smoking.
Do not empty into drains.

CONCENTRATION LIMITS:
C>=12.5% Xn R 20-40
1%<=C<12.5% Xn R 40

16. OTHER INFORMATION-----------Up to Table of Contents

Matheson Tri-Gas makes no express or implied warranties, guarantees or representations
regarding the product or the information herein, including but not limited to any implied
warranty of merchantability or fitness for use. Matheson Tri-Gas shall not be liable for any
personal injury, property or other damages of any nature, whether compensatory,
consequential, exemplary, or otherwise, resulting from any publication, use or reliance
upon the information herein.
©Copyright 1984-1999 MDL Information Systems. ©Copyright 2000 Matheson Tri-Gas. All rights
reserved.

APPENDIX C
EMERGENCY TELEPHONE LIST AND HOSPITAL LOCATION/ROUTE MAP

6/11/2019

4021 E Sleepy Ranch Rd, Cave Creek, AZ 85331 to HonorHealth Sonoran Health and Emergency Center - Google Maps

4021 E Sleepy Ranch Rd, Cave Creek, AZ 85331 to
Drive 13.7 miles, 21 min
HonorHealth Sonoran Health and Emergency Center

Imagery ©2019 Google, Map data ©2019

2 mi

4021 E Sleepy Ranch Rd
Cave Creek, AZ 85331

Take E Ashler Hills Dr to N Cave Creek Rd
4 min (1.2 mi)

1.

Head west on E Sleepy Ranch Rd toward N 40th St
367 ft

2.

Turn left onto N 40th St
0.1 mi

3.

Turn left onto E Ashler Hills Dr
1.1 mi

Take E Dove Valley Rd to N 32nd Ave
16 min (12.3 mi)

https://www.google.com/maps/dir/33.7786927,-111.9943256/HonorHealth+Sonoran+Health+and+Emergency+Center/@33.7606845,-112.1233654,23…
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6/11/2019

4021 E Sleepy Ranch Rd, Cave Creek, AZ 85331 to HonorHealth Sonoran Health and Emergency Center - Google Maps

4.

Turn right onto N Cave Creek Rd
3.3 mi

5.

Turn right onto E Sonoran Desert Dr
4.1 mi

6.

Continue onto E Dove Valley Rd
4.9 mi

Continue on N 32nd Ave to your destination
1 min (0.3 mi)

7.

Turn right onto N 32nd Ave
0.2 mi

8.

Turn right
Destination will be on the right
466 ft

HonorHealth Sonoran Health and Emergency
Center
33423 N 32nd Ave, Phoenix, AZ 85085

These directions are for planning purposes only.
You may nd that construction projects, tra c,
weather, or other events may cause conditions to
differ from the map results, and you should plan
your route accordingly. You must obey all signs or
notices regarding your route.

https://www.google.com/maps/dir/33.7786927,-111.9943256/HonorHealth+Sonoran+Health+and+Emergency+Center/@33.7606845,-112.1233654,23…
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Health and Safety Plan
Cave Creek Landfill

EMERGENCY TELEPHONE LIST

Paramedics/Ambulance (Emergency) ..................................................................................................................... 911
Fire Department (Emergency).................................................................................................................................... 911
Police (Emergency)......................................................................................................................................................... 911
Poison Control Center ..........................................................................................................................(800) 222-1222
Wood Environment & Infrastructure Solutions (Phoenix, Arizona) .....................................(602) 733-6000
Honor Health Sonoran Health and Emergency Center ........................................................... (623)-474-1600
JOBSITE ADDRESS
Cave Creek Landfill
3955 East Carefree Highway
Cave Creek, Arizona
HOSPITAL LOCATION
Honor Health Sonoran Health and Emergency Center
33423 North 32nd Avenue
Phoenix, AZ 85085
Directions to the hospital from the site are as follows:
HOSPITAL ROUTE INFORMATION
1)
2)
3)
4)
5)
6)
7)
8)

Head east on E 52nd St go 0.5 miles
Continue onto 42nd St go 0.2 miles
Turn Left onto E Carefree Hwy go 7.4 miles
Turn left onto N 27th Dr go 0.8 miles
Turn left onto N North Valley Pkwy go 0.2 miles
Turn right onto W Dove Valley Rd. go 0.6 miles
Turn right onto N. 32nd Ave go 0.2 miles
Destination will be on the right.

Total Distance = 10.0 miles
Estimated time is 10 minutes

See attached hospital route map.

3955 East Carefree Highway
Phoenix, Arizona

November 6, 2018
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APPENDIX D
FLASH FLOOD EVACUATION PLAN
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The map shown here has been created with all due and reasonable care and
is strictly for use with Amec Foster Wheeler Project Number 1420172034.
This map has not been certified by a licensed land surveyor, and any third party
use of this map comes without warranties of any kind. Amec Foster Wheeler
assumes no liability, direct or indirect, whatsoever for any such third party or
unintended use.

Maricopa County Cave Creek Landfill
Phoenix, Arizona
2018 Evacuation
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APPENDIX E
HEALTH AND SAFETY PLAN FORMS

SIGNATURE PAGE
Wood Project Number: 14-2017-2034
All site personnel shall read the above plan and be familiar with its provisions.
I have read the site-specific health and safety plan and all attachments including review of the Site Map, the
Safety Data Sheet/Chemical Hazard Information, Emergency Telephone List and Hospital Location/Route
Map, Evacuation Plan, Health and Safety Plan Forms, all Activity Hazard Analyses and the subcontractor’s
HASP. I fully understand the physical and chemical hazards associated with the well installation activities at
the Site. I will comply with the minimum safety requirements set forth in the site safety plan. I agree to notify
the designated responsible Wood employee should any unsafe acts be witnessed by me while I am on this
site.

Printed Name

Signature

Representing

Date

SITE SAFETY ORIENTATION
Project:
Project Number:

Site:
Date:

All applicable items listed below are to be reviewed on the first day of site activities and when new
workers arrive on site. Training provider, please initial each item covered in the training, or note
“NA” as applicable.
General Supervisor:...............................................................................................................................................
Site Health and Safety Officer (SHSO):..........................................................................................................
Employees’ direct supervisor: ...........................................................................................................................
Location of HASP and MSDS on site: ............................................................................................................
Review of Contents of HASP.................................................................................................................................. ______
HazCom labeling system if different from Local Operation: ................................................................
Site-specific medical surveillance requirements: ......................................................................................
Site control measures (location of exclusion zone, etc.): .......................................................................
Safety and health hazards on site:..................................................................................................................
The Level of Protection and specific PPE to be used: .............................................................................
Work practices to be used on site to minimize exposure: ....................................................................
Decontamination procedures:..........................................................................................................................
How to effectively use site/task engineering controls: ..........................................................................
Applicable elements of the site emergency response plan:.................................................................
Any other site-specific health and safety related requirements: ........................................................

Participating employees must print and sign their name in the spaces provided below:

SAFETY MEETING CHECKLIST
Project:
Site:
Date:
Location:
To be reviewed on the first day of site activities and when new workers arrive on site:
Alternate for Health & Safety:
Location of on-site HASP:
Site training requirements:
See HASP
Specific medical surveillance
requirements:
See HASP
Check-off:
Agenda:
During the project, one or more of the agenda items could be selected for the required daily site training.

1.
2.
3.
4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Planned work for this day (discuss)
Physical hazards and controls (discuss/review)
Chemical hazards and controls (discuss/review)
Biological hazards and controls (discuss/review)
Personal protective equipment Modified D
Personal protective equipment required per the hazard assessment:
SPECIFY TYPE
Protective coveralls
Safety glasses/goggles
ANSI approved
Hard hat
ANSI approved
Foot protection
Safety toe boots
Work gloves
For moving equipment or drums
Chemical gloves
Nitrile gloves for sampling
Hearing protection
Noisy Equipment
Other
Review inspection, decontamination, and maintenance procedures and the limitations
of the above stated PPE.
Decontamination procedure (discuss/review)
Exclusion zone maintained
Site emergency response plan (discuss/review)
Signs and symptoms of overexposure to chemicals anticipated on site
General health and safety rules
Specific health and safety requirements relating to site activities including:
(discuss/review)
Drilling/boring
UST
Excavations (including UG utility locations)
Heavy equipment
Slips, trips, and falls
Lockout/tagout
Working in temperature extremes
Rain or other weather advisories
Other health & safety issues (discuss/note)

__

__

Date
__
__

__

APPENDIX F
ACTIVITY HAZARD ANALYSIS

AHA - Mobilization/Demobilization and Site Preparation
Activity/Work Task:

Mobilization/Demobilization and Site
Preparation

Project Location:

Cave Creek Landfill

Project Number:

1420172034.****.071

Date Prepared:

July 13, 2018

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Risk Assessment Code (RAC) Matrix

Date Accepted:

Severity

July 13, 2018

Catastrophic
Critical
Marginal
Negligible

Kyle Keegan, Geologist
Gwen Minnier, Senior Geologist

Notes: (Field Notes, Review Comments, etc.)
This AHA involves the following:

Establishing site specific measures for mobilization / demobilization
and site preparation.
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

Equipment to be Used
When initially entering the site the
following PPE must be available:
 Work Uniform or Work Clothes
 Hard Hat
 Safety Glasses
 Steel Toe Boots
 Reflective Vests
 Hearing Protection
Other items to bring include:
 Sunscreen
 Insect Repellent
 Water
AHA - Mobilization/Demobilization and Site Preparation
Cave Creek Landfill, Cave Creek, AZ

L

Overall Risk Assessment Code (RAC) (Use highest code)

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
All Wood drivers who have completed the
Wood driving program.

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of motor vehicles documented with
daily inspection form.

Training requirements:
Wood Driving Program

Project No. 1420172034.****.071
Page 1

AHA - Mobilization/Demobilization and Site Preparation

Job Steps
1. Prepare For Site Visit

Hazards
1A) N/A

1B) Vehicle Defects

AHA - Mobilization/Demobilization and Site Preparation
Cave Creek Landfill, Cave Creek, AZ

Controls

RAC

Prior to leaving for site:

Obtain and review HASP prior to site visit.

Determine PPE needs – bring required PPE to the site, if not otherwise
being provided at the site (e.g., hard hats, safety vest, steel toed
boots).

Determine training and medical monitoring needs and ensure all
required Health and Safety training and medical monitoring has been
received and is current.

Ensure all workers are fit for duty (alert, well rested, and mentally and
physically fit to perform work assignment).

If respiratory protection is required/potentially required, ensure that
training and fit-testing has occurred within the past year.

Familiarize yourself with route to the site.
1B) Vehicle defects
Inspect company owned/leased vehicle for defects such as:

Flat tires.

Windshield wipers worn or torn.

Oil puddles under vehicle.

Headlights, brake lights, turn signals not working.

Cracked windshields

NA

L

Project No. 1420172034.****.071
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AHA - Mobilization/Demobilization and Site Preparation
Job Steps

Hazards
1C) Insufficient Emergency
Equipment, Unsecured Loads

2. Operating Vehicles

3. Driving To The Jobsite
(Mobilization)

Controls

RAC

1C) Insufficient emergency equipment, unsecured loads
Ensure vehicle has first aid kit and that all medications are current (if first
aid kits are not provided at the site).

Ensure vehicle is equpped with warning flashers and/or flares and that the
warning flashers work.

Cell phones are recommended to call for help in the event of an
emergency.

Vehicles carrying tools must have a safety cage in place. All tools must be
properly secured.

Vehicles must be equipped with chocks if the vehicle is to be left running,
unattended.

Ensure sufficient gasoline is in the tank.

L

2A) Collisions, unsafe driving conditions
Drive Defensively!

Seat belts must be used at all times when operating any vehicle on
company business.

Drive at safe speed for road conditions.

Maintain adequate following distance.

Pull over and stop if you have to look at a map.

Try to park so that you don’t have to back up to leave.

If backing in required, walk around vehicle to identify any hazards
(especially low level hazards that may be difficult to see when in the
vehicle) that might be present. Use a spotter if necessary.

L

3A) Dusty, Winding, Narrow
Roads

3A) Dusty, Winding, Narrow Roads

Drive confidently and defensively at all times.

Go slow around corners, occasionally clearing the windshield.

L

3B) Rocky Or One-Lane Roads

3B) Rocky Or One-Lane Roads

Stay clear of gullies and trenches, drive slowly over rocks.

Yield right-of-way to oncoming vehicles---find a safe place to pull over.

L

3C) Stormy Weather, Near Confused Tourists

Inquire about conditions before leaving the office.

Be aware of oncoming storms.

Drive to avoid accident situations created by the mistakes of others.

L

2A) Collisions, Unsafe Driving
Conditions

3C) Stormy Weather, Near
Confused Tourists

AHA - Mobilization/Demobilization and Site Preparation
Cave Creek Landfill, Cave Creek, AZ
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AHA - Mobilization/Demobilization and Site Preparation
Job Steps

Hazards
3D) When Angry Or Irritated

3E) Turning Around On Narrow
Roads

3F) Sick Or Medicated

3G) On Wet Or Slimy Roads

3H) Animals On Road

4. Gain Permission To Enter
Site

4A) Access to Property

Controls

RAC



3D) When Angry Or Irritated
Attitude adjustment; change the subject or work out the problem before
driving the vehicle. Let someone else drive.

L

3E) Turning Around On Narrow Roads

Safely turn out with as much room as possible.

Know what is ahead and behind the vehicle.

Use a spotter if available.

L



3F) Sick Or Medicated
Let others on the crew know you do not feel well.

Let someone else drive.

L



3G) On Wet Or Slimy Roads
Drive slow and safe, wear seatbelts.

L



3H) Animals On Road
Drive slowly, watch for other animals nearby.

Be alert for animals darting out of wooded areas

L

4A) Access to Property
Get permission from property owners and stay within secured boundaries.

Be aware of speed limit on property.

L



4B) Other Vehicle Traffic

4B) Other Vehicle Traffic
Be aware of other traffic on site such as County and public vehicles.

Be visible to oncoming traffic and know right-of-way and traffic flow.


5. Mobilization/
Demobilization Of
Equipment And Supplies

5A) Struck By Heavy Equipment/
Vehicles

AHA - Mobilization/Demobilization and Site Preparation
Cave Creek Landfill, Cave Creek, AZ

5A) Struck By Heavy Equipment/ Vehicles
Be aware of heavy equipment operations.

Keep out of the swing radius of heavy equipment.

Ground personnel in the vicinity of heavy equipment operations will be within
the view of the operator at all times.

Employees shall wear a high visibility vest or T-shirt (reflective vest required
if working at night).

Ground personnel will be aware of the counterweight swing and maintain an
adequate buffer zone.

Ground personnel will not stand directly behind heavy equipment when it is
in operation.


L
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AHA - Mobilization/Demobilization and Site Preparation
Job Steps

Hazards
5B) Struck by Equipment/
Supplies

Controls

RAC

5B) Struck by Equipment/ Supplies
Workers will maintain proper space around their work area, if someone
enters it, stop work.

When entering another worker’s work space, give a verbal warning so they
know you are there.

L

5C) Overexertion Unloading/
Loading Supplies

5C) Overexertion Unloading/ Loading Supplies

Train workers on proper body mechanics, do not bend or twist at the waist
while exerting force or lifting.

Tightly secure all loads to the truck bed to avoid load shifting while in transit.

L

5D) Overexertion Unloading/
Loading Supplies - Caught in/
on/ between:

5D) Overexertion Unloading/Loading Supplies - Caught in/on/between:

Do not place yourself between two vehicles or between a vehicle and a fixed
object.

L

5E) Slip/Trip/Fall
Mark all holes and low spots in area with banner tape. Instruct personnel to
avoid these areas.

Drivers will maintain 3 point contact when mounting/dismounting
vehicles/equipment.

Drivers will check surface before stepping, not jumping down.

L

5F) Vehicle Accident

Employees should follow Wood vehicle operation policy and be aware of all
stationary and mobile vehicles.

L

6A) Slip/Trip/Fall

Mark all holes and low spots in area with banner tape. Instruct personnel to
avoid these areas.

L

7A) Overexertion

Workers will be trained in the proper method of placing erosion controls.

Do not bend and twist at the waist while lifting or exerting force.

L

5E) Slip/Trip/Fall





5F) Vehicle Accident

6. Site Preparation

6A) Slip/Trip/Fall

7. Installation of soil erosion
and sediment controls

7A) Overexertion

7B) Struck by Equipment/
Supplies

8. Driving back from the
jobsite

8A) See hazards listed under
item #3

AHA - Mobilization/Demobilization and Site Preparation
Cave Creek Landfill, Cave Creek, AZ

7B) Struck by Equipment/ Supplies

Workers will maintain proper space around their work area, if someone
enters it, stop work.

When entering another worker’s work space, give a verbal warning so they
know you are there.
8A) See safe work practices under item #3

L

L
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AHA – Investigation Derived Waste (IDW)
Sampling
Activity/Work Task:

Investigation Derived Waste
Sampling

Project Location:

Cave Creek Landfill

Project Number:

1420172034.****.071

Date Prepared:

July 13, 2018

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Risk Assessment Code (RAC) Matrix

Date Accepted:

Severity

July 13, 2018

Catastrophic
Critical
Marginal
Negligible

Kyle Keegan, Geologist
Gwen Minnier, Senior Geologist

Notes: (Field Notes, Review Comments, etc.)
This AHA involves the following:

Establishing site specific measures for handling investigation
derived waste.
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

Equipment to be Used
PPE (1/2 face respirator with P-100
cartridge, Hard Hat, safety glasses,
gloves, steel toe work boots, high visibility
safety vest, hearing protection).

L

Overall Risk Assessment Code (RAC) (Use highest code)

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Natalie Chrisman-Project Manager/Wood
Gwen Minnier–Field Manager/Wood
Kyle Keegan–Field Lead/Wood
Isaac Torres–Field Personnel/Wood

Training requirements:

List specific certification (as applicable)

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag tools that are defective and remove
from service.
Inspect power cord sets prior to use.
Inspect all PPE prior to use.

Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - Investigation Derived Waste Sampling
Cave Creek Landfill, Cave Creek, AZ
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AHA – Investigation Derived Waste (IDW)
Sampling
Job Steps
1. Segregation and
Containerizing

Hazards
1A) Use of incompatible
container or mislabeled
container

1B) Exposure to hazardous
substances. Inhalation and
contact with hazardous
substances (VOC
contaminated soil and/or
landfill debris)
1C) Back or muscle strain

1D) Pinch Points or Hand
Punctures

AHA - Investigation Derived Waste Sampling
Cave Creek Landfill, Cave Creek, AZ

Controls

RAC

1A) Use of incompatible container or mislabeled container
Segregate Investigation Derived Waste (IDW) and place in appropriate
containers:
 Non-Indigenous Solid IDW (e.g., PPE, disposable sampling equipment)
 Indigenous Solid IDW (e.g., drill cuttings, excess soil samples)
 Non-indigenous Liquid IDW (e.g. decontamination wastewaters)
 Indigenous Liquid IDW (e.g., groundwater from the purging/development of
monitoring wells)
 Municipal Waste (e.g. uncovered or exposed landfill debris during drilling
operations)
The field sampler will accurately record field-screening data on the waste
accumulation log. Label containers with contents and move to appropriate
storage area.
1B) Exposure to hazardous substances
 Read HASP and determine air monitoring and PPE needs.
 Wear PPE as identified in HASP.
 Review hazardous properties of site contaminants with workers before
operations begin.
 Monitor breathing zone air in accordance with HASP to determine levels
of contaminants present.
1C) Back or muscle strain
 Watch back when placing waste in containers.
 Use proper lifting techniques when lifting containers.
 Use mechanical aids if available.
 Use 2 person lift for heavy items.

L

L

L

1D) Hand Injuries
 Wear proper gloves when handling soil cuttings and when emptying
cuttings in soil bins for possible landfill debris or sharp objects
 Be aware when moving objects, ensure you have a good grip when
lifting and carrying objects.

Project No. 1420172034.****.071
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AHA – Investigation Derived Waste (IDW)
Sampling
1E) Foot injuries from dropped
equipment

2. Sampling and Analysis –
Liquid IDW

2A) Exposure to unknown liquid
hazardous substances.
Inhalation and contact with
hazardous substances (VOC
contaminated soil)

1E) Foot Injuries
 Be aware when moving objects, ensure you have a good grip when
lifting and carrying objects.
 Do not carry more than you can handle safely.
 Wear steel toed boots.
2A) Exposure to unknown liquid hazardous substances.
 Where the nature of contamination is not known, determine whether
the waste is hazardous or non-hazardous using either historical
information or sampling.
 IDW accumulated in bulk storage tanks, drums or other containers
should be sampled using a Coliwasa tube.
 Label and seal the sample, and recorded information on the chain of
custody.
 Package and ship to the laboratory for analysis.
 When sampling liquids or decontaminating equipment wear additional
eye/face protection over the safety glasses such as a face shield.
 When decontaminating equipment wear additional eye/face protection
over the safety glasses such as a face shield.

L

L

See also Section 1B above.
2B) Back or muscle strain



See Section 1C above

L

2C) Foot injuries from dropped
equipment



See Section 1D above

L

2D) Flammable atmospheres.

AHA - Investigation Derived Waste Sampling
Cave Creek Landfill, Cave Creek, AZ

2D) Flammable atmospheres
 Monitor air in accordance with HASP to determine if a flammable
atmosphere is present.
 If flammable atmosphere is present, remove all sources of ignition
immediately and ventilate the area.

L
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AHA – Investigation Derived Waste (IDW)
Sampling
3. Sampling and Analysis –
Solid IDW:

4. Transporting IDW

3A) Exposure to unknown solid
hazardous substances.
Inhalation and contact with
hazardous substances (VOC
contaminated soil)

3A) Exposure to unknown solid hazardous substances
 Where the nature of contamination is not known, determine whether
the waste is hazardous or non-hazardous using either historical
information or sampling. Collect a representative composite sample to
characterize the IDW using either a trier or an auger (SW-846, Chapter
9, Sampling Plans, 1986).
 Label and seal the sample, and recorded information on the chain of
custody.
 Package and ship to the laboratory for analysis.
 When decontaminating equipment wear additional eye/face protection
over the safety glasses such as a face shield.

L

3B) Back Or Muscle Strain



See Section 1C above

L

3C) Foot Injuries From Dropped
Equipment



See Section 1D above

L

4A) Back Or Muscle Strain

4A) Back Or Muscle Strain
 Soil hopper shall be properly secured on the forklift and extra
precautions shall be taken when emptying the soil hopper at the soil
bins including pinch points, etc.
 All drums will be placed on a flat bed truck or trailer using a forklift or
Bobcat and transported to the designated central IDW staging area.
 Roll-off boxes will be transported on a flatbed trailer to the central IDW
staging area when two-thirds full or after the roll-off box is no longer
needed.
 Straps will be used to secure the drums when they are placed on the
flat bed and while being transported to the central IDW staging area.
 Use Good lifting techniques (lift with legs not back)
 Mechanical devices (e.g., hand truck, cart, forklift, etc.) should be used
to reduce manual handling of materials and drums.
 Team lifting should be utilized if mechanical devices are not available.
(mandatory for items over 50 lbs)
 Make sure that path is clear prior to lift.
 Redesign work area to avoid low lifts

L

See also Section 1C above.
4B) Foot Injuries From Dropped
Equipment
AHA - Investigation Derived Waste Sampling
Cave Creek Landfill, Cave Creek, AZ



See Section 1D above

L
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AHA – Investigation Derived Waste (IDW)
Sampling
5. Spills and Leaks

5A) Exposure To Hazardous
Substances. (Inhalation and
contact with hazardous
substances)

5B) Flammable atmospheres.
6. Inspections

None anticipated. If containers
are found to be leaking, refer to
section 5 above.

AHA - Investigation Derived Waste Sampling
Cave Creek Landfill, Cave Creek, AZ

5A) Exposure To Hazardous Substances.
Any spills will be reported immediately to the Field Manager and the Project
Manager. If drum integrity is compromised, it will be immediately corrected by
placing the damaged container in an overpack or transferring the contents to a
new drum.
 Read HASP and determine air monitoring and PPE needs.
 Wear PPE as identified in HASP.
 Review hazardous properties of site contaminants with workers before
handling spilled material. If you do not know what the spilled material
is, do not attempt to clean it up.
 Monitor breathing zone air in accordance with HASP to determine levels
of contaminants present.
 When cleaning spills and leaks or handling leaking containers wear
additional eye/face protection over the safety glasses such as a face
shield.
5B) Flammable atmospheres
 See Section 2D above
Containers will be inspected at least monthly by the Field Manager or his
designee who will document in the field logbook or on a checklist the condition
of each container. Initiation of any necessary corrective actions will be the
responsibility of Field Manager and coordinated with Maricopa County.

L

L
L
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AHA - Field Work – Environmental Health & Weather Conditions
Activity/Work Task:

Field Work - General

Project Location:

Cave Creek Landfill

Project Number:

1420172034.****.071

Date Prepared:

July 13, 2018

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Date Accepted:

July 13, 2018

Kyle Keegan, Geologist
Gwen Minnier, Senior Geologist

This AHA involves the following:
x
Establishing site specific measures for general field work
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

PPE (Safety glasses, gloves [HASP],
steel toe work boots, high visibility safety
vest, hearing protection.)

Severity
Catastrophic
Critical
Marginal
Negligible

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Natalie Chrisman-Project Manager/Wood
Gwen Minnier–Field Manager/Wood
Kyle Keegan–Field Lead/Wood
Isaac Torres–Field Personnel/Wood

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - Field Work – Environmental Health & Weather
Conditions
Cave Creek Landfill, Cave Creek, AZ

Probability

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

Notes: (Field Notes, Review Comments, etc.)

Equipment to be Used

L

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag defective tools and remove from
service.
Inspect power cord sets prior to use.
Inspect all PPE prior to use.
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AHA - Field Work – Environmental Health & Weather Conditions
Job Steps
1. Environmental Health
Considerations

Hazards
1A) Severe Weather

1B) Sun

1C) Lightning and Thunder

1D) Wind

AHA - Field Work – Environmental Health & Weather
Conditions
Cave Creek Landfill, Cave Creek, AZ

Controls

RAC

1A) Severe Weather
 Watch for clouds and incoming weather.
 Monitor weather forecasts.
 Train workers about weather and appropriate precautions.
 Identify a shelter and a safe place in event of microbursts, wind storms,
tornado, etc.
1B) Sun
 Keep body protected
 Wear sunscreen, wide brimmed hat or hardhat.
 Schedule work for cool part of day.
 Take breaks in the shade.
 Provide a shaded cover for breaks.
1C) Lightning and Thunder
 Monitor weather channels to determine if electrical storms are forecasted.
 Plan ahead and identify safe locations to be in the event of a storm. (e.g.,
sturdy building, vehicle, etc.)
 The SHSO shall halt outdoor site operations whenever lightning is visible,
outdoor work will not resume until 30 minutes after the last sighting of
lightning.
1D) Wind
 Wind chill greatly affects heat loss (see attached Wind Chill Index) in cold
weather conditions.
 Be cautious of winds during field operations and secure loads, materials, etc.
properly.
 Be aware of dust control procedures during winds around work area.

L

L

L

L
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AHA - Field Work – Environmental Health & Weather Conditions
1E) Cold Extremes

AHA - Field Work – Environmental Health & Weather
Conditions
Cave Creek Landfill, Cave Creek, AZ

1E) Cold Extremes
Take precautions to prevent cold stress injuries
 Cover all exposed skin and be aware of frostbite. While cold air will not
freeze the tissues of the lungs, slow down and use a mask or scarf to
minimize the effect of cold air on air passages.
 Dress in layers with wicking garments (those that carry moisture away from
the body – e.g., cotton) and a weatherproof slicker. A wool outer garment is
recommended.
 Take layers off as you heat up; put them on as you cool down.
 Wear head protection that provides adequate insulation and protects the ears.
 Maintain your energy level. Avoid exhaustion and over-exertion which causes
sweating, dampens clothing, and accelerates loss of body heat and increases
the potential for hypothermia.
 Acclimate to the cold climate to minimize discomfort.
 Maintain adequate water/fluid intake to avoid dehydration.

L
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AHA - Field Work – Environmental Health & Weather Conditions
1F) Heat Stress

1F) Heat Stress
Take precautions to prevent heat stress
 Remain constantly aware of the four basic factors that determine the degree
of heat stress (air temperature, humidity, air movement, and heat radiation)
relative to the surrounding work environmental heat load.
 Know the signs and symptoms of heat exhaustion, heat cramps, and heat
stroke. Heat stroke is a true medical emergency requiring immediate
emergency response action.
NOTE: The severity of the effects of a given environmental heat stress is
decreased by reducing the work load, increasing the frequency and/or
duration of rest periods, and by introducing measures which will protect
employees from hot environments.









1G) Wet Bulb Globe
Temperature (WBGT) Index

AHA - Field Work – Environmental Health & Weather
Conditions
Cave Creek Landfill, Cave Creek, AZ

Maintain adequate water intake by drinking water periodically in small
amounts throughout the day (flavoring water with citrus flavors or extracts
enhances palatability).
Allow approximately 2 weeks with progressive degrees of heat exposure and
physical exertion for substantial acclimatization.
Acclimatization is necessary regardless of an employee's physical condition
(the better one's physical condition, the quicker the acclimatization). Tailor the
work schedule to fit the climate, the physical condition of employees, and
mission requirements.
A reduction of work load markedly decreases total heat stress.
Lessen work load and/or duration of physical exertion the first days of heat
exposure to allow gradual acclimatization.
Alternate work and rest periods. More severe conditions may require longer
rest periods and electrolyte fluid replacement.

1G) Wet Bulb Globe Temperature (WBGT) Index
 Curtail or suspend physical work when conditions are extremely severe (see
attached Heat Stress Index).
 Compute a Wet Bulb Globe Temperature Index to determine the level of
physical activity (take WBGT index measurements in a location that is similar
or closely approximates the environment to which employees will be
exposed).

L

NA
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AHA - Field Work – Environmental Health & Weather Conditions
WBGT THRESHOLD VALUES FOR INSTITUTING PREVENTIVE
MEASURES
80-90 degrees F

90-105 degrees F

105-130 degrees F

AHA - Field Work – Environmental Health & Weather
Conditions
Cave Creek Landfill, Cave Creek, AZ

Fatigue possible with prolonged
exposure and physical activity.
Heat exhaustion and heat stroke
possible with prolonged exposure
and physical activity.
Heat exhaustion and heat stroke are
likely with prolonged heat exposure
and physical activity.
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AHA - Field Work – Environmental Health & Weather Conditions

AHA - Field Work – Environmental Health & Weather
Conditions
Cave Creek Landfill, Cave Creek, AZ
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AHA - Field Work – Environmental Health & Weather Conditions

AHA - Field Work – Environmental Health & Weather
Conditions
Cave Creek Landfill, Cave Creek, AZ

Project No. 1420172034.****.071
Page 7

AHA - Field Work – Biological Hazards
Activity/Work Task:

Field Work – Biological Hazards

Project Location:

Cave Creek Landfill

Project Number:

1420172034.****.071

Date Prepared:

July 13, 2018

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Risk Assessment Code (RAC) Matrix

Date Accepted:

July 13, 2018

Kyle Keegan, Geologist

Gwen Minnier, Senior Geologist

This AHA involves the following:

Establishing site specific measures for general field work
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

PPE (Safety glasses, gloves [HASP],
steel toe work boots, high visibility safety
vest, hearing protection.)

Severity
Catastrophic
Critical
Marginal
Negligible

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Natalie Chrisman-Project Manager/Wood
Gwen Minnier–Field Manager/Wood
Kyle Keegan–Field Lead/Wood
Isaac Torres–Field Personnel/Wood

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - Field Work – Biological Hazards
Cave Creek Landfill, Cave Creek, AZ

Probability

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

Notes: (Field Notes, Review Comments, etc.)

Equipment to be Used

L

Overall Risk Assessment Code (RAC) (Use highest code)

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag defective tools and remove from
service.
Inspect power cord sets prior to use.
Inspect all PPE prior to use.

Project No. 1420172034.****.071
Page 1

AHA - Field Work – Biological Hazards
Job Steps

Hazards

1. Initial Site Condition
Assessment And Walking
Around The Site

1A) Insect, Scorpion And Animal
Bites And Stings
1B) Poisonous Plants

Controls

RAC

1A) Insect, Scorpion And Animal Bites And Stings

See - AHA Noxious Insects and Animals

L

1B) Poisonous Plants
 Wear long sleeves, long pants and boots
 Ensure all field workers can identify the plants. Mark identified poisonous
plants with high visibility spray paint if working at a fixed location.
 Look for signs of poisonous plants and demark area to aid in avoiding plant.
 Do not touch any plant part to any part of your body/clothing.
 Use commercially available products such as Ivy Block or Ivy Wash as
appropriate.

L

1C) Chemical Hazards

1D) Landfill Debris/Refuse

2. Sampling and Sampling
Oversight

AHA - Field Work – Biological Hazards
Cave Creek Landfill, Cave Creek, AZ

2A) Chemical Hazards

1C) Chemical Hazards
 See HASP for appropriate level of PPE
 Use monitoring equipment, as outlined in HASP, to monitor breathing zone
 Read MSDSs for all chemicals brought to the site
 Be familiar with hazards associated with site contaminants.
 Ensure that all containers are properly labelled
 Decon thoroughly prior to consumption of food, beverage or tobacco.
1D) Landfill Debris/Refuse
 Be aware of possible sharp fragments when excavating or drilling in landfill
subsurface.
 Wear proper gloves to avoid cuts or abrasions when handling soils.
 Use a shovel when handling landfill debris/refuse.
 Segregate landfill debris/refuse in proper bins for removal and transport.
2A) Chemical Hazards
 See Section 1C above
 Calibrate meters in a clean, well ventilated area
 Store calibration gases in well vented area. Ensure chemical labels and
warnings are legible.

L

L

L
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AHA - Noxious Insects and Animals
Activity/Work Task:

Noxious Insects and Animals

Project Location:

Cave Creek Landfill

Project Number:

1420172034.****.071

Date Prepared:

July 13, 2018

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Risk Assessment Code (RAC) Matrix

Date Accepted:

July 13, 2018

Severity

Kyle Keegan, Geologist
Gwen Minnier, Senior Geologist

Notes: (Field Notes, Review Comments, etc.)
This AHA involves the following:

Establishing site specific measures for working in areas with
noxious insects and animals.
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

Equipment to be Used

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)

PPE (Safety glasses, gloves, steel toe work
boots, high visibility safety vest, long sleeved
light colored shirt, and long light colored
pants.)

Competent / Qualified Personnel:
Natalie Chrisman-Project Manager/Wood
Gwen Minnier–Field Manager/Wood
Kyle Keegan–Field Lead/Wood
Isaac Torres–Field Personnel/Wood

Insect repellant

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - Noxious Insects and Animals
Cave Creek Landfill, Cave Creek, AZ

M

Overall Risk Assessment Code (RAC) (Use highest code)

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions.
Inspect all PPE prior to use.
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AHA - Noxious Insects and Animals
Job Steps

Hazards

1. Working In Areas Of
Potential Mosquito BitesExample- Woods, Fields,
Near Bodies Of Water And
Etc.

1A) Skin Irritation, Encephalitis

2. Working In Areas With
Potential Tick Bites –
Example Outdoor Wooded
Areas Or Fields.

2A) Lyme Disease, Rocky
Mountain Spotted Fever, Etc.

3. Working In Areas With
Potential Bee And Wasp
Stings-Example Wooded
Areas And Fields and
Standing Water

AHA - Noxious Insects and Animals
Cave Creek Landfill, Cave Creek, AZ

3A) Allergic Reactions, Painful
Stings

Controls

RAC

1A) Skin Irritation, Encephalitis
 Wear long sleeves and trousers.
 Avoid heavy scents.
 Use insect repellants. If using DEET, do not apply directly to skin, apply to
clothing only.
 Carry after-bite medication to reduce skin irritation.
2A) Lyme Disease, Rocky Mountain Spotted Fever, etc.
 Spray clothing with insect repellant as a barrier.
 Wear light colored clothing that fits tightly at the wrists, ankles, and waist.
 Each outer garment should overlap the one above it.
 Cover trouser legs with high socks or boots.
 Tuck in shirt tails.
 Search the body on a regular basis, especially hair and clothing; ticks
generally do not attach for the first couple of hours.
 If a tick becomes attached, pull it by grasping it as close as possible to the
point of attachment and pull straight out with gentle pressure. Wash skin
with soap and water then cleanse with rubbing alcohol. Place the tick in an
empty container for later identification, if the victim should have a reaction.
Record dates of exposure and removal.
 Do not try to remove the tick by burning with a match or covering it with
chemical agents.
 If you can’t remove tick or the head detaches seek propmt medical help.
 Watch for warning signs of illness: a large red spot on the bite area; fever,
chills, headache, joint and muscle ache, significant fatigue, and facial
paralysis are reactions that may appear within two weeks of the attack.
Symptoms specific to Lyme disease include: confusion, short-term memory
loss, and disorientation.
3A) Allergic Reactions, Painful Stings
 Be alert to hives in brush or in hollow logs, standing water. Watch for
insects travelling in and out of one location.
 If you or anyone you are working with is known to have allergic reactions to
bee stings, tell the rest of the crew and your supervisor. Make sure you
carry emergency medication with you at all times.
 Wear long sleeve shirts and trousers; tuck in shirt.. Bright colors and metal
objects may attract bees.
 If you are stung, cold compresses may bring relief.
 If a stinger is left behind, scrape it off the skin. Do not use a tweezers as
this squeezes the venom sack, worsening the injury.
 If the victim develops hives, asthmatic breathing, tissue swelling, or a drop
in blood pressure, seek medical help immediately. Give victim antihistime,
(Benadryl, chlo-amine tabs).

L

L

L
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AHA - Noxious Insects and Animals
4. Working In Areas With
Potential Wild Animals Or
Dogs.

AHA - Noxious Insects and Animals
Cave Creek Landfill, Cave Creek, AZ

4A) Allergic Reactions,
Excessive Bleeding, Broken
Bones, Rabies - Preventing
Bites or Attacks

4A) Allergic Reactions, Excessive Bleeding, Broken Bones, Rabies Preventing Bites or Attacks
 Call land owner prior to site visit and rrrange for appointment time so
animals can be restrained during the visit.
 Wear field clothes such as long pants, long sleeves, and boots to provide
protection if attacked.
 Be aware of surroundings. Locate and work at safe distance from dens,
nests, warrens, cages, leashed animals, or “homes” of animals.
 Learn body language and warning signs of animals posturing to attack.
 Do not approach strange dogs especially one who's tied, tethered or
confined behind a fence or in a car. They often feel vulnerable and will fight
to protect their territory.
 Never hang over fences or put your hands through fence openings to touch
a dog, even one you know.
 Never approach a dog that is acting afraid, growling, showing teeth or who
has puppies - even if the owner is there.
 Don't disturb a dog while sleeping, eating, chewing on a toy, or caring for
puppies.
 Always let the dog sniff you first before petting. Pat on the back or side,
reaching over a dog’s head may scare him.
 Never run past a dog. Joggers and children on bicycles can trigger their
instinct to chase and attack.
 Never tease a dog by pulling ears, tail or feet or play too rough. Avoid
games such as tug-of-war, jumping up for toys/food, wrestling and chase,
all could lead to injury if the game gets out of hand.
 Be careful around older dogs. They may be blind, sensitive to touch or
hearing-impaired.
 Never try to break up a dog fight with your hands. Use a water hose, stick
or throw a blanket over the dogs to disorient them.
 Alert animal control to stray or roaming dogs.

L
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AHA - Noxious Insects and Animals
4B) Allergic Reactions,
Excessive Bleeding, Broken
Bones, Rabies - Attacking
Animal

4C) Allergic Reactions,
Excessive Bleeding, Broken
Bones, Rabies - If Bitten By A
Dog

AHA - Noxious Insects and Animals
Cave Creek Landfill, Cave Creek, AZ

4B) Allergic Reactions, Excessive Bleeding, Broken Bones, Rabies - Attacking
Animal
 If an animal shows aggressive behavior, slowly walk away from it.
 If the animal approaches you, remain calm and quiet. Never turn your
back, scream and run away. Avoid sudden movements.
 If you say anything, speak calmly and firmly.
 If the animal still follows you, remain motionless with hands at your sides.
Face the animal but turn your head away and avoid eye contact. If you
are boring or not a threat, there is a good chance the animal will lose
interest and move on.
 If the animal does attack, put anything that you can put between yourself
and the animal like a tree or car.
 If lunged at, don't try to overpower the animal.
 If you're holding something, put it into his mouth. If you don't have anything
in your hand, put your arm up to protect your face.
 If the animal jump son you or knocks you down, don't move or scream or
roll around. Pretend that you are a turtle: curl into a ball, face down, cover
your head with your arms and use your hands to protect the back of your
neck. Stay in this position until the animal leaves.
4C) Allergic Reactions, Excessive Bleeding, Broken Bones, Rabies - If Bitten
By A Dog
 Field crews must maintain a stocked first aid kit.
 Work using the buddysystem or maintain communicaitons by radio or cell
phone.
 If you or anyone you are working with is allergic. Make sure you carry
emergency medication with you at all times.
 If the victim develops hives, asthmatic breathing, tissue swelling, or a drop
in blood pressure, seek medical help immediately.
 If the person is bitten, apply pressure to stop bleeding.
- Immediately wash the area thoroughly with soap and water.
- Cover lightly with an antiseptic ointment.
- Cover with a sterile bandage.
- See medical attention for additional care and advice as appropriate.
 If bitten, contact authorities (the local animal care and control agency) and
tell them everything you can about the dog: the owner's name and address,
if you know it; color of the dog; size; where you saw it; if you've seen it
before, if you know it is a stray, and in which direction the dog went. These
details may help animal-control officers locate the dog.
 If the animal is a vaccinated pet, follow the steps for basic bite care above.
 If you can identify or safely capture the animal, this may help your doctor
determine if you need anti-rabies therapy. The dog may need to be
quarantined.

L

L
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AHA - Noxious Insects and Animals


5. Working In Areas Of
Potential Scorpions Risk Of Exposure

5A) Allergic Reactions, Painful
Stings, Respiratory Depression

5B) Allergic Reactions, Painful
Stings, Respiratory Depression How To Prevent Exposure

5C) Allergic Reactions, Painful
Stings, Respiratory Depression Steps To Take If Stung By A
Scorpion

5D) Allergic Reactions, Painful
Stings, Respiratory Depression Symptoms Of A Scorpion Sting

AHA - Noxious Insects and Animals
Cave Creek Landfill, Cave Creek, AZ

If it is a wild animal, only try to capture it if you can do so without getting
bitten again. If the animal cannot be contained and must be killed to
prevent its escape, do so without damaging the head. The brain will be
needed to test for rabies.
5A) Allergic Reactions, Painful Stings, Respiratory Depression
 Be aware scorpions usually hide during the day and are active at night.
They may burrow in the ground. They live in dry areas as well as grasslands,
forests, and caves.
 Use caution moving rocks, wood, or anything else lying on the ground.
5B) Allergic Reactions, Painful Stings, Respiratory Depression - How To Prevent
Exposure
 Wear long sleeves and pants.
 Wear leather gloves.
 Shake out clothing or shoes before putting them on.
 Workers with a history of severe allergic reactions to insect bites or stings
should consider carrying an epinephrine auto injector (EpiPen) and should
wear a medical identification bracelet or necklace stating their allergy.
5C) Allergic Reactions, Painful Stings, Respiratory Depression - Steps To Take
If Stung By A Scorpion

Contact a qualified health care provider or poison control center for advice
and medical instructions.

Ice may be applied directly to the sting site (never submerge the affected
limb in ice water).

Remain relaxed and calm.

Do not take any sedatives.

Capture the scorpion for identification if it is possible to do so safely.
5D) Allergic Reactions, Painful Stings, Respiratory Depression - Symptoms Of A
Scorpion Sting

A stinging or burning sensation at the injection site (very little swelling or
inflammation).

Positive "tap test" (i.e., extreme pain when the sting site is tapped with a
finger).

Restlessness.

Convulsions.

Roving eyes.

Staggering gait.

Thick tongue sensation.

Slurred speech.

Drooling.

Muscle twitches.

Abdominal pain and cramps.

Respiratory depression.

M

M

M

M
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AHA - Noxious Insects and Animals

6. Working in areas of
venomous snakes

6A) Allergic Reactions, Painful
Bites, Difficulty Breathing - Steps
To Prevent A Snake Bite:

6B) Allergic Reactions, Painful
Bites, Difficulty Breathing - Signs
Or Symptoms Associated With A
Snake Bite

6C) Allergic Reactions, Painful
Bites, Difficulty Breathing - Steps
To Be Taken if Bitten by a
Snake

AHA - Noxious Insects and Animals
Cave Creek Landfill, Cave Creek, AZ

These symptoms usually subside within 48 hours, although stings from an
Arizona bark scorpion can be life-threatening.
6A) Allergic Reactions, Painful Bites, Difficulty Breathing - Steps To Prevent A
Snake Bite:

Do not try to handle any snake.

Stay away from tall grass and piles of leaves when possible.

Inspect equipment before working for possible areas that snakes tend to
hide.

Avoid climbing on rocks or piles of wood where a snake may be hiding.

Be aware that snakes tend to be active at night and in warm weather.

Wear boots and long pants when working outdoors.

Wear leather gloves when handling brush and debris.
6B) Allergic Reactions, Painful Bites, Difficulty Breathing - Signs Or Symptoms
Associated With A Snake Bite
Symptoms may vary depending on the type of snake, but may include:

A pair of puncture marks at the wound.

Redness and swelling around the bite.

Severe pain at the site of the bite.

Nausea and vomiting.

Labored breathing (in extreme cases, breathing may stop altogether).

Disturbed vision.

Increased salivation and sweating.

Numbness or tingling around your face and/or limbs.
6C) Allergic Reactions, Painful Bites, Difficulty Breathing - Steps To Be Taken if
Bitten by a Snake

Seek medical attention as soon as possible (dial 911 or call local
Emergency Medical Services.).

Try to remember the color and shape of the snake, which can help with
treatment of the snake bite.

Keep still and calm. This can slow down the spread of venom.

Inform your supervisor.

Apply first aid if you cannot get to the hospital right away.
- Lay or sit down with the bite below the level of the heart.
- Wash the bite with soap and water.
- Cover the bite with a clean, dry dressing.

L

L

L
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AHA - Noxious Insects and Animals
6D) Allergic Reactions, Painful
Bites, Difficulty Breathing - Do
NOT Do Any Of The Following:

AHA - Noxious Insects and Animals
Cave Creek Landfill, Cave Creek, AZ

6D) Allergic Reactions, Painful Bites, Difficulty Breathing - Do NOT Do Any Of
The Following

Do not pick up the snake or try to trap it.

Do not wait for symptoms to appear if bitten, seek immediate medical
attention.

Do not apply a tourniquet.

Do not slash the wound with a knife.

Do not suck out the venom.

Do not apply ice or immerse the wound in water.

Do not drink alcohol as a painkiller.

Do not drink caffeinated beverages.

L
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AHA – Drilling and Soil/Groundwater Sampling
Activity/Work Task:

Drilling and Soil/Groundwater Sampling

Project Location:

Cave Creek Landfill

Project Number:
Date Prepared:
Prepared by
(Name/Title):
Reviewed by
(Name/Title):

1420172034.****.071
July 13, 2018

Date Accepted:

July 13, 2018

Kyle Keegan, Geologist
Gwen Minnier, Senior Geologist

Notes: (Field Notes, Review Comments, etc.)
This AHA involves the following:

Establishing site specific measures for drilling and soil/groundwater
sampling
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. All site personnel
to follow this AHA and general site safety controls for Slips Trips and Falls,
Biological hazards, cuts lacerations and pinch points, and emergency
procedures.

Job Steps

Equipment to be Used
Drill rig, augers, vehicle, GPS, map of well
locations, field notebook, pens, PPE, Direct
Push / rig, tubing &, liners, field knife, PID,
4-gas meter, map of boring locations, cell
phone, jars, tools, terra-cores, shovel,
groundwater sampling set-up, calibration
gas

AHA - Drilling and Soil/Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix
Probability
Severity
Catastrophic
Critical
Marginal
Negligible

Frequent
E
E
H
M

Likely
E
H
M
L

Occasional
H
H
M
L

Seldom
H
M
L
L

M

Unlikely
M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)
“Probability” is the likelihood to cause an incident, near miss, or accident and
RAC Chart
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
E = Extremely High Risk
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible
H = High Risk
M = Moderate Risk

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Hazards
Training Requirements/Competent or
Qualified Personnel name(s)

Competent / Qualified Personnel:
Natalie Chrisman-Project Manager/Wood
Gwen Minnier–Field Manager/Wood
Kyle Keegan–Field Lead/Wood
Isaac Torres–Field Personnel/Wood
Training requirements:
List specific certification (as applicable)
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

L = Low Risk

Controls

RAC

Inspection Requirements
Daily inspection of equipment per manufacturer’s instructions.
Tag tools that are defective and remove from service.
Inspect power cord sets prior to use.
Inspect all PPE prior to use

Project No. 1420172034.****.071
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AHA – Drilling and Soil/Groundwater Sampling
Entanglement in rotating equipment

Toe and pinch hazards

Drill rig moving or tipping
1.

Drilling wells/ Oversight, Soil
logging

Electrocution /fire
Splashing or projectile material
Noise

AHA - Drilling and Soil/Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

Know location of kill switch.
Loose fitting clothes and long hair and jewelry are
prohibited. Stay clear of rotating augers and pinch
points.
Use long handled shovels to remove cuttings from
auger. Do not leave rods or augers leaning,
balancing or unsecured on the rig.
Chock wheels of equipment, set parking brake.
Never use equipment on unstable or unsafe inclines.
Discuss before start use of hand signals and line-ofsight communication with operators.
Use Blue Stake and locate and verify all underground
power lines and/or utility markings. Do not work
within 10 feet of overhead high voltage electrical
equipment (more distance required for greater than
50 kV). Lower masts before moving rig. Never work
when there is a threat of lightning.
Wear hard had, safety glasses, and long sleeves
when near drill rig.
Wear hearing protection when near equipment in
operation.

M
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AHA – Drilling and Soil/Groundwater Sampling
Ergonomic Stress
2.

Soil, groundwater, and sediment
sampling
Slips, trips, and falls

Calibration gas exposure

Chemical exposure

Pinch Hazard

AHA - Drilling and Soil/Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

Lift carefully with load close to body with the legs
taking most of the weight. Seek assistance with lifts
greater than 50 lbs. Keep legs under the load and
do not overreach or twist to the side.
Clear work area of obstructions and debris before
setting up. Continually inspect work areas for slip,
trip, and fall hazards. Backfill holes or eliminate
them by identifying them clearly with caution tape
or barricades. Store loose or light material and
debris in designated areas or containers. Secure
tools, materials, and equipment to prevent injury or
falling.
Wear appropriate nitrile gloves, long-sleeve shirt,
pants, safety glasses, and steel-toe boots. Wear
hearing protection if noisy equipment such as
generators or pumps, is used.
Decontaminate sampling equipment and practice
good personal hygiene.
Keep fingers clear of pinch points such as
equipment and/or wellhead covers during sample
collection.

L
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AHA - Decontamination
Activity/W ork Task:

Decontamination

Project Location:

Cave Creek Landfill

Project Number:

1420172034.****.071

Date Prepared:

July 13, 2018

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Risk Assessment Code (RAC) Matrix

Date Accepted:

July 13, 2018

Kyle Keegan, Geologist
Gwen Minnier, Senior Geologist

This AHA involves the following:
•
Establishing site specific measures for decontamination
procedures.
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

PPE (Safety glasses, gloves [HASP],
steel toe work boots, high visibility safety
vest, hearing protection.)

Severity
Catastrophic
Critical
Marginal
Negligible

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

Notes: (Field Notes, Review Comments, etc.)

Equipment to be Used

L

Overall Risk Assessment Code (RAC) (Use highest code)

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)

Competent / Qualified Personnel:
Natalie Chrisman-Project Manager/Wood
Gwen Minnier–Field Manager/Wood
Kyle Keegan–Field Lead/Wood
Isaac Torres–Field
Personnel/Wood

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag defective tools and remove from
service.
Inspect power cord sets prior to use.
Inspect all PPE prior to use.

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - Decontamination
Cave Creek Landfill, Cave Creek, AZ
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AHA - Decontamination
Job Steps

Hazards

Controls

RAC

1. Establish Decontamination
Station

1A) Materials Handling

1A) Materials Handling
Use proper lifting techniques.
Use mechanical aids, if available, to move heavy items.

L

2. Decontamination/Steam
cleaning.

2A) Struck by steam/hot
water/pressure washing

2) Struck by steam/hot water/pressure washing
Workers not directly engaged in steam cleaning operations must stay clear.
Workers using steam cleaning equipment must be trained on operation and
safety devices/procedures using the owners/operators manual.
Use face shield and safety glasses or goggles, if steam cleaning.
Stay out of the splash/steam radius.
Pressure washer must have dead man switch.
Do not direct steam at anyone.
Do not hold objects with your feet or hands.
Ensure direction of spray minimizes spread of contaminants of concern.
Use shielding as necessary.

L

2B) Exposure to contaminants
Conduct air monitoring (see HASP).
Wear proper PPE (see HASP).
See MSDSs for hazards associated with the decon solutions used (if other
than water alone us used).

L

2C) Slips/Trips/Falls
Be cautious as ground/plastic can become slippery.
Use boots or boot covers with good traction.

L

2B) Exposure to contaminants

2C) Slips/Trips/Falls

AHA - Decontamination
Cave Creek Landfill, Cave Creek, AZ
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AHA - Decontamination
3. Vehicle Decontamination

3A) Vehicle traffic in and out of
the CRZ

3A) Vehicle traffic in and out of the CRZ
Always wear safety glasses, a hard hat, steel toe boots, and a high visibility
vest (unless Tyveks are used and are high visibility).
Vehicle drivers are not to exit the vehicle in the CRZ.
Identify an individual to communicate with vehicle drivers and maintain order.
Trucks will be lined with plastic and kept out of direct contact with any
contaminated materials during loading. W ear PPE when removing plastic
lining from truck beds.
If not in the vehicle, obtain eye contact with the driver, so they are aware of
your presence and location in the CRZ.
If you are driving the vehicle, be aware of personnel in the CRZ and maintain
communication with the identified personnel.

L

3B) Exposure to contaminants
Use safety glasses or goggles, Polycoated Tyvek (if level of contamination
poses dermal hazard or to keep work clothes dry), high visibility vest (if high
visibility Tyveks are not used) hard hats, steel toe boots, and gloves while
cleaning contaminated materials.
Do not doff PPE until decontamination of the vehicle is complete and
confirmed by HSO.
Conduct air monitoring as applicable (see HASP).
See MSDSs for hazards associated with the decon solutions (if other than
water alone is used).

L

3C) Slips/Trips/Falls

3C) Slips/Trips/Falls
Be cautious as ground/plastic can become slippery.
Use boots or boot covers with good traction.

L

4A) Chemical exposure when
handling contaminated
sample jars and equipment

4A) Chemical exposure when handling contaminated sample jars and equipment
Wear PPE as outlined in the HASP.
Refer to MSDS for specific hazards associated with decon solutions.
Monitor breathing zone for contaminants.
Monitor breathing zone for decon solutions (e.g., methanol, hexane, etc.) if
appropriate (see HASP).

L

4B) Materials Handling related
injuries

4B) Materials Handling related injuries
Use proper lifting techniques when lifting heavy equipment.
Use two person lift for heavy coolers.

L

3B) Exposure to contaminants

4. Equipment and Sample
Decontamination

AHA - Decontamination
Cave Creek Landfill, Cave Creek, AZ
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AHA - Decontamination
5. Personal Decontamination

AHA - Decontamination
Cave Creek Landfill, Cave Creek, AZ

4C) Exposure to contaminants

4C) Exposure to contaminants
Avoid bringing contaminated materials via shoes and clothing into the CRZ by
examining such prior to exiting the EZ.
Removal of PPE will be performed by the following tasks in the listed order:
− Gross boot wash and rinse and removal
− Outer glove removal
− Suit removal
− Respirator removal (if worn)
− Inner glove removal.
Contaminated PPE is to be placed in the appropriate, provided receptacles.
Respirators will be removed and decontaminated at a specified location within
the CRZ by a designated technician, then placed in storage bag.
Employees will wash hands, face, and any other exposed areas with soap
and water.
Portable eyewash stations and showers will be available should employees
come into direct contact with contaminated materials.
See MSDSs for hazards associated with the decontamination solutions used.
Decon solutions will be disposed of according to the work plan.

L
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AHA – Condensate Pumping
SVE System
Activity/Work Task:

Condensate Pumping

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

September 21,
2015

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Rachel Peterson, Tech Prof 3
Gwen Minnier, HSE Coordinator, Phoenix r

Notes: (Field Notes, Review Comments, etc.)

This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

AHA - Condensate Pumping
Cave Creek Landfill, Cave Creek, AZ

Severity
Critical
Marginal
Negligible

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves the following:
x
Establishing site specific measures for condensate pumping

PPE (Safety glasses, gloves [HASP],
steel toe work boots, high visibility safety
vest, hearing protection.)
Condensate Transfer Tank
Transfer Pump/Generator
Pickup Truck

L

Risk Assessment Code (RAC) Matrix

Date Accepted:

Equipment to be Used

Overall Risk Assessment Code (RAC) (Use highest code)

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag defective tools and remove from
service.
Inspect power cord sets prior to use.

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

Inspect all PPE prior to use.
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AHA – Condensate Pumping
SVE System
Job Steps
1. Loading Tank And
Equipment

Hazards
1A) Uneven Ground, Wet
Obstruction And Objects In
Pathway.
1B) Slips, Trips And Falls

1C) Lifting Injuries

1D) Improper Use Of Crane (If
Used For Lifting)
1E) Improper Rigging Of Load/
Material
2. Equipment Transport

2A) Load Shifting

3. Drain underground sumps

3A) Slips, Trips And Falls

3B) Pinch Points

AHA - Condensate Pumping
Cave Creek Landfill, Cave Creek, AZ

Controls

RAC

1A) Uneven Ground, Wet Obstruction And Objects In Pathway
 Park vehicle in dry flat area with no obstacles in vehicle pathway.
 Check area for general hazards (holes, boulders and etc.) and take
corrective measures.
1B) Slips, Trips And Falls
 Site SHSO will inspect the entire work area to identify and mark hazards.
 Clear area of trip hazards; mark or barricade those that cannot be moved;
 Horseplay is strictly prohibited
 Wear slip resistant footwear preferably laced boots with a minimum 8" high
upper and non-skid soles for ankle support and traction.
 Pay attention to where you place your feet. Be aware of surroundings.
Avoid wet areas if possible.
1C) Lifting Injuries
 Good lifting techniques (lift with legs not back)
 Mechanical devices (e.g., hand truck, cart, forklift, etc.) should be used to
reduce manual handling of materials and drums.
 Team lifting should be utilized if mechanical devices are not available.
(mandatory for items over 50 lbs)
 Split heavy loads in to smaller loads
 Make sure that path is clear prior to lift.
 Redesign work area to avoid low lifts
 Stretch prior to lifting
 Maintain a healthy life style and level of physical fitness.
1D) Improper Use Of Crane (If Used For Lifting)
 If crane is used, use trained/qualified/certified personnel to operate crane.
1E) Improper Rigging Of Load/ Material
 If rigging is required use trained/qualified/certified personnel to perform
the rigging.
2A) Load Shifting
 Secure equipment with rope or bungee cords prior to moving vehicle.
3A) Slips, Trips And Falls
 Park vehicle as close to location as possible to minimize required hose
length.
 See also Section1B above
Be aware of your surroundings including sharp edges.

L

L

L

L
L
L
L
L
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AHA – Condensate Pumping
SVE System
3C) Chemical Exposure

3D) Spillage

4. Transport Condensate To
Condensate Tank

AHA - Condensate Pumping
Cave Creek Landfill, Cave Creek, AZ

4A) Load Shifting

3C) Chemical Exposure
 Wear PPE as identified in HASP. Use monitoring equipment, as outlined in
HASP, to monitor breathing zone
 Calibrate monitoring equipment
 Be familiar with hazards associated with site contaminants.
 Decon thoroughly prior to consumption of food, beverage or tobacco.
3D) Spillage
 Ensure that all connections are tight before starting transfer pump.
 Monitor drum condensate level while pumping.
4A) Load Shifting
 Secure equipment with rope or bungee cords prior to moving vehicle.

L

L
L

Project No. 14-2014-2020
Page 3

AHA - Air Sampling
Activity/Work Task:

Air Sampling

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

September 21,
2015

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Date Accepted:

Severity

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Rachel Peterson, Tech Prof 3
Gwen Minnier, HSE Coordinator, Phoenix

Notes: (Field Notes, Review Comments, etc.)

This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

PPE (Safety glasses, gloves, steel toe work
boots, high visibility safety vest, long sleeved
light colored shirt, and long light colored
pants.)
Lab provided containers and various fittings
Insect repellant

AHA - Air Sampling
Cave Creek Landfill, Cave Creek, AZ

Negligible

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves the following:
x
Establishing site specific measures for air sampling SVE units.

Equipment to be Used

L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag tools that are defective and remove from
service.
Inspect all PPE prior to use

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

Project No. 14-2014-2020
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AHA - Air Sampling

Job Steps
Summa®

1. Remove the
canister,
particulate filter, vacuum gauge and
“Tee” fitting from the shipping box and
record the canister identification number
in the log book
2. Remove the brass plug on the top of the
Summa® canister using a small wrench.
Attach the “Tee” fitting to the top of the
Summa® canister.
3. Attach the vacuum gauge to the “Tee”
fitting and cap the side arm of the “Tee”
fitting with a brass plug.
Open the
®
Summa canister valve and record the
initial canister vacuum in the log book.
4. Close the Summa® canister valve and
remove the brass plug from the side arm
of the “Tee” fitting.
Connect the
particulate filter to the side arm of the
“Tee” fitting. Connect the sample tubing to
the particulate filter and to the sample
port.

Hazards
1A) Cuts (from opening box with tool)

6. To start sampling, slowly open the valve
on the Summa® canister about a quarter
turn, then slowly open the sampling port.
The Summa® canister will fill quickly (i.e.,
within seconds). Care should be taken to
ensure that a small vacuum remains in the
Summa® canister.

AHA - Air Sampling
Cave Creek Landfill, Cave Creek, AZ

RAC

1A) Cuts



Wear gloves to protect hands

L

2A) Pinch Point (between wrenches and
canister steel)

2A) Pinch Point
 Wear gloves to protect hands.

3A) Pinch Point (between wrenches and
canister steel)

3A) Pinch Point
 Wear gloves to protect hands.

4A) Wrist Strain

4A) Wrist Strain
 If valve is stuck, use proper tool to open.

L

L

L

4B) Pinch Point (between wrenches and
canister steel)
5. Record the sample time in the log book
and on the chain of custody (COC).

Controls

4B) Pinch Point
 Wear gloves to protect hands.

L

N/A
6A) Wrist Strain

N/A
6A) Wrist Strain
 If valve is stuck, use proper tool to open
L
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AHA - Air Sampling
7. When the vacuum gauge is reading
between 1- and 5-inches of Hg, close the
sample port and then close the Summa®
canister valve.
8. Remove the vacuum gauge, particulate
filter and “Tee” fitting from the Summa®
canister. Attach the brass plug to the
Summa® canister.

7A) Wrist Strain

8A) Wrist Strain

8B) Pinch Point (between wrenches and
canister steel)
9. Record the end time, final vacuum,
sample ID and sample Summa® canister
identification number in the log book and
on the COC.
10. Label and pack the canister in a shipping
box with the COC and return to the
selected contract laboratory.

AHA - Air Sampling
Cave Creek Landfill, Cave Creek, AZ

7A) Wrist Strain
 If valve is stuck, use proper tool to open

8A) Wrist Strain
 If valve is stuck, use proper tool to open.

8B) Pinch Point
 Wear gloves to protect hands.

L

L

L

N/A
N/A

N/A

N/A
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AHA - Groundwater Sampling
Activity Description
Activity/Work Task:

Groundwater Sampling

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

9/22/2015

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix
Severity

Date Accepted:

Rachel Peterson Tech Prof 3
Gwen Minnier, HSE Coordinator, Phoenix

Notes: (Field Notes, Review Comments, etc.)

Catastrophic
Critical
Marginal
Negligible

This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

PPE (Hard Hat, safety glasses, gloves,
steel toe work boots, high visibility safety
vest, hearing protection (See project
specific HASP)

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF
Training requirements:

HAZCOM
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

Frequent

Training Requirements/Competent or
Qualified Personnel name(s)

Equipment to be Used

1. Mobilization

Probability

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves the following:
x
Establishing site specific measures for purged groundwater
sampling.

Job Steps

M

Hazards
3A) See AHA
Mobilization/Demobilization/S
ite Preparation

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag tools that are defective and remove
from service.
Inspect power cord sets prior to use.
Inspect all PPE prior to use

Controls
1A) See AHA Mobilization/Demobilization/Site Preparation

RAC
L
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AHA - Groundwater Sampling
Activity Description
Job Steps
2. General Site Hazards

Hazards

Controls

2A) See AHA Field Work General

2A) See AHA Field Work - General

2B) Chemical exposure

2B) Chemical Exposure


3. Calibrate monitoring
equipment

3A) Exposure to calibration gases

4. Opening the well cap, taking
water level readings

See AHA for Liquid Level
Monitoring

5. Collecting water samples

5A) Fire/Explosion/Contamination
hazard from refueling generators

5B) Electrocution

5C) Exposure to contaminants

5D) Infectious water born
diseases

AHA - Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

RAC
M

Read HASP TO determine air monitoring and PPE needs.

3A) Exposure to calibration gases


Review equipment manuals



Calibrate in a clean, well ventilated area

L



L

5A) Fire/Explosion/Contamination hazard from refueling generators


Turn the generator off and let it cool down before refueling



Segregate fuel and other hydrocarbons from samples to minimize contamination potential



Transport fuels in approved safety containers. The use of containers other than those specifically
designed to carry fuel is prohibited



See AHA for Gasoline use

L

5B) Electrocution


A ground fault circuit interrupter (GFCI) device must protect all AC electrical circuits.



Use only correctly grounded equipment. Never use three-pronged cords which have had the third prong
broken off.



Make sure that the electrical cords from generators and power tools are not allowed to be in contact with
water



Do not stand in wet areas while operating power equipment



Always make sure all electrically-powered sampling equipment is in good repair. Report any problems so
the equipment can be repaired or replaced.



When unplugging a cord, pull on the plug rather than the cord.



Never do repairs on electrical equipment unless you are both authorized and qualified to do so.

L

5C) Exposure to Contaminants


Stand up wind when sampling



Monitor breathing zone with appropriate monitoring equipment (see HASP)



Wear chemical resistant PPE as identified in HASP



See section 4C) under Safe Practices above

M

5D) Infectious water born diseases


Wear chemical resistant gloves and other PPE – as identified in HASP



Prevent water from contacting skin



Wash exposed skin with soap and water ASAP after sampling event



Ensure that all equipment is adequately decontaminated using a 10% bleach solution

L
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AHA - Groundwater Sampling
Activity Description
Job Steps

Hazards
5E) Exposure to water
preservatives

5F) Slips/trips/falls

6. Sample Processing

7. Shipping Samples

AHA - Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

Controls

RAC

5E) Exposure to water preservatives


Work in a well ventilated area, upwind of samples



Wear chemical resistant PPE as identified in HASP



When preserving samples always add acid to water, avoid the opposite.



See Working With Preservatives JHA

L

5F) Slips/trips/falls


Ground can become wet/muddy, created by spilled water



Place all purged water in drums for removal



Wear good slip resistant footwear

L

5G) Repetitive Motion and other
Ergonomic Issues

5G) Ergonomic Issues

Use mechanical means where possible to raise and lower equipment into well.

Alternate raising and lowering equipment between field sampling team members, and alternate bailing
the well.

Use safe lifting techniques.

6A) Contaminated water

6A) Contaminated water

7A) Freeze burns, back strain,
hazardous chemical exposure,
sample leakage



Wear appropriate PPE as identified in HASP



Decontaminate outside of bottles



Prevent water from contacting skin



Work in well ventilated area – upwind of samples



Waste will be returned to the operation office for storage and disposal

L

M

7A) Freeze burns, back strain, hazardous chemical exposure, sample leakage


Wear appropriate chemical resistant gloves as identified in HASP.



Wear leather or insulated gloves when handling dry ice.



Follow safe lifting techniques – get help lifting heavy coolers.



Samples that contain hazardous materials under the DOT definition, must be packaged, manifested and
shipped by personnel that have the appropriate DOT HAZMAT training.

L
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AHA – SVE System – Startup and Shutdown
Activity/Work Task:

SVE – Startup and Shutdown

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

9/22/2015

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix
Severity

Date Accepted:

Rachel Peterson Tech Prof 3
Gwen Minnier, HSE Coordinator, Phoenix r

Notes: (Field Notes, Review Comments, etc.)

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Catastrophic
Critical
Marginal
Negligible

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves the site specific measures for start up and shutdown of
Soil Vapor Extraction equipment.

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.

This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Equipment to be Used
PPE (Hard Hat, safety glasses, gloves,
steel toe work boots, high visibility safety
vest, hearing protection)

M

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag tools that are defective and
remove from service.
Inspect power cord sets prior to use.

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - SVE Startup and Shutdown Procedures
Cave Creek Landfill, Cave Creek, AZ

Inspect all PPE prior to use.
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AHA – SVE System – Startup and Shutdown
Job Steps
1. Start the SVE Unit

Hazards
1A) Potential Contact With
Vapors Or Condensate

1B) Loud Noises

1C) Burns
1D) Electric Shock

AHA - SVE Startup and Shutdown Procedures
Cave Creek Landfill, Cave Creek, AZ

Controls

RAC

1A) Potential Contact With Vapors Or Condensate
 See HASP for appropriate level of PPE.
 Use monitoring equipment, as outlined in HASP, to monitor breathing zone.
 Read MSDSs for all chemicals brought to the site.
 Be familiar with hazards associated with site contaminants.
 Ensure that all containers are properly labelled.
 Decon thoroughly prior to consumption of food, beverage or tobacco.
 Check atmosphere with PID and LEL meters before startup.
1B) Loud Noises
 Wear hearing protection during startup and when working near blowers or
other noisy equipment.
 Hearing protection will be worn with a noise reduction rating capable of
maintaining personal exposure below 85 dBA (ear muffs or plugs).
 All equipment will be equipped with manufacturer’s required mufflers.
 Hearing protection will be worn when workers need to shout when standing
two feet away from each other.
1C) Burns
 Exhaust piping may be hot. Do not touch piping while system is operating.
 Wear long sleeve shirt and long pants.
1D) Electric Shock
 Make sure all equipment is properly grounded. Do not work on energized
equipment. Follow proper LOTO procedures.
 All electrical tools and equipment will be equipped with GFCI.
 Electrical extension cords will be of the “Hard” or “Extra Hard” service type.
 All extension cords shall have a three-blade grounding plug.
 Personnel shall not use extension cords with damaged outer covers,
exposed inner wires, or splices.
 Electrical cords shall not be laid across roads where vehicular traffic may
damage the cord without appropriate guarding.
 All electrical work will be conducted by a licensed electrician.
 All equipment will be locked out and tagged out and rendered in a zero
energy state prior to commencing any operation that may exposed workers
to electrical, mechanical, hydraulic, etc. hazards.
 All utilities will be marked prior to excavation activities.
 All equipment will stay a minimum of 10 feet from overhead energized
electrical lines (50 kV). This distance will increase by 4 inches for each 10
kV above 50 kV. Rule of Thumb: Stay 10 feet away from all overhead
powerlines known to be 50 kV or less and a minimum of 35 feet from all

M

M

L

M
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AHA – SVE System – Startup and Shutdown
Job Steps
2. Operate Manual Valves

Hazards
2A) Slips, Trips, And Falls

2B) Pinch points
2C) Wrist Strain
3. Monitor Inlet Vapors

3A) Potential Contact With
Vapors Or Condensate

AHA - SVE Startup and Shutdown Procedures
Cave Creek Landfill, Cave Creek, AZ

Controls

RAC

others.).
2A) Slips, Trips, And Falls
 Site SHSO will inspect the entire work area to identify and mark hazards.
 Clear area of trip hazards; mark or barricade those that cannot be moved.
 Be aware of surroundings at all times.
 Horseplay is strictly prohibited.
 Wear slip resistant footwear preferably laced boots with a minimum 8" high
upper and non-skid soles for ankle support and traction.
 Pay attention to where you place your feet. Be aware of surroundings. Avoid
wet areas if possible.
2B) Pinch points
 Wear leather gloves when operating valves. Do not place hands where they
can be pinched.
2C) Wrist Strain
 Use proper tools when operating stuck valves.
 Take Breaks to rest wrists and avoid strain.
3A) Potential Contact With Vapors Or Condensate
 Calibrate all instruments according to manufactures’ specifications.
 Stay upwind when opening protective casings and vaults.

L

L
L
L
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AHA - SVE General Inspection and Maintenance
Activity/Work Task:

SVE General Inspection and
Maintenance

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

9/22/2015

Prepared by
(Name/Title):

Rachel Peterson Tech Prof 3

Reviewed by
(Name/Title):

Gwen Minnier, HSE Coordinator, Phoenix r

Notes: (Field Notes, Review Comments, etc.)

FA8903-09-D8572-0002
Alicia Robinson
Critical
Marginal
Negligible

FA8903-09-D-8572-0002
Frequent
Alicia
Robinson
E
H
M

Likely

Occasional

Seldom

Unlikely

E

H

H

M

H
M
L

H
M
L

M
L
L

L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves site specific measures for general inspection and
maintenance of Soil Vapor Extraction equipment.
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

PPE (Hard Hat, safety glasses, gloves,
steel toe work boots, high visibility safety
vest, hearing protection).

M

Risk Assessment Code (RAC) Matrix

Date Accepted:

Equipment to be Used

Overall Risk Assessment Code (RAC) (Use highest code)

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag tools that are defective and remove
from service.
Inspect power cord sets prior to use.

Training requirements:

List specific certification (as applicable)

Inspect all PPE prior to use.

Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - SVE General Inspection and Maintenance
Cave Creek Landfill, Cave Creek, AZ
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AHA - SVE General Inspection and Maintenance
Job Steps
1. Prepare For Site Visit

2. Traveling To The Site By
Vehicle
3. Open Access Cover Or
Hatch And Allow Well To
Ventilate.

Hazards
N/A

RAC

NA

L

See AHA - Mobilization, Demobilization and Site Preparation
3A) Chemical Hazards

3B) Hand Injury

4. Working Around Blowers

Controls
 Obtain and review HASP prior to site visit
 Determine PPE needs – bring required PPE to the site, if not otherwise
being provided at the site (e.g., steel toed boots)
 Determine training and medical monitoring needs and ensure all required
Health and Safety training and medical monitoring has been received and is
current
 Complete site specific/ client required training
 Ensure all workers are fit for duty (alert, well rested, and mentally and
physically fit to perform work assignment)
 First aid kits shall be available at the work site and on each transport
vehicle.
 Familiarize yourself with route to the site
 Check weather forecast. Pack appropriate clothing and other items (e.g.,
sunscreen) for anticipated weather conditions
 Verify that subsurface utilities have been identified.

3C) Insect, Scorpion And Animal
Bites And Stings
4A) Noise

4B) Exhaust

AHA - SVE General Inspection and Maintenance
Cave Creek Landfill, Cave Creek, AZ

3A) Chemical Hazards
 See HASP for appropriate level of PPE
 Use monitoring equipment, as outlined in HASP, to monitor breathing zone
 Read MSDSs for all chemicals brought to the site
 Be familiar with hazards associated with site contaminants.
 Ensure that all containers are properly labelled
 Have spill kit available
 Decon thoroughly prior to consumption of food, beverage or tobacco.
3B) Hand Injury
 Cut resistant work gloves will be worn when dealing with sharp objects.
3C) Insect, Scorpion And Animal Bites And Stings
See AHA - Noxious Insects and Animals
4A) Noise
 Hearing protection will be worn with a noise reduction rating capable of
maintaining personal exposure below 85 dBA (ear muffs or plugs) or when
workers need to shout when standing two feet away from each other.
 All equipment will be equipped with manufacturer’s required mufflers.
 Segregate noisy equipment from the operators if possible
 Use sound dampening around noisy equipment if possible
4B) Exhaust

L

L
L

L

L
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AHA - SVE General Inspection and Maintenance
4C) Slips / Trips / Falls

5. Vapor Well Sampling

5A) Chemical Hazards
5B) Back Injury

5C) Hand Injury from Use of
Hand Tools

5D) Personnel Decontamination

AHA - SVE General Inspection and Maintenance
Cave Creek Landfill, Cave Creek, AZ

4C) Slips / Trips / Falls
 Site SHSO will inspect the entire work area to identify and mark hazards.
 Clear area of trip hazards; mark or barricade those that cannot be moved;
 Horseplay is strictly prohibited
 Wear slip resistant footwear preferably laced boots with a minimum 8" high
upper and non-skid soles for ankle support and traction.
 Pay attention to where you place your feet. Be aware of surroundings. Avoid
wet areas if possible.
5A) Chemical Hazards
See Section 2A above
5B) Back Injury
 Good lifting techniques (lift with legs not back)
 Mechanical devices (e.g., hand truck, cart, forklift, etc.) should be used to
reduce manual handling of materials and drums.
 Team lifting should be utilized if mechanical devices are not available.
(mandatory for items over 50 lbs)
 Split heavy loads in to smaller loads
 Make sure that path is clear prior to lift.
 Redesign work area to avoid low lifts
 Stretch prior to lifting
 Maintain a healthy life style and level of physical fitness.
5C) Hand Injury from Use of Hand Tools
 Cut resistant work gloves will be worn when dealing with sharp objects.
 All hand and power tools will be maintained in safe condition.
 Do not drop or throw tools. Tools shall be placed on the ground or work
surface or handed to another employee in a safe manner.
 Ensure guards are in place and are in good condition.
 Daily inspections will be performed.
 Remove broken or damaged tools from service and tag out as defective
 No tampering with electrical equipment is allowed (e.g., splicing cords,
cutting the grounding prong off plug, etc.)
 Do not use excessive force or impact
 Use tool in accordance with manufacturers instructions and for its intended
purpose. Ensure all workers are trained
 Remove broken or damaged tools from service.
 No tampering with electrical equipment is allowed (e.g., splicing cords,
cutting the grounding prong off plug, etc.).
5D) Personnel Decontamination
See AHA - Decontamination.

L

L

L

L

L
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AHA - SVE General Inspection and Maintenance
5E) Contact With Electricity

5F) Equipment Failure

5G) Fire Protection

5H) Confined Space Entry

AHA - SVE General Inspection and Maintenance
Cave Creek Landfill, Cave Creek, AZ

5E) Contact With Electricity
 All electrical tools and equipment will be equipped with GFCI.
 Electrical extension cords will be of the “Hard” or “Extra Hard” service type.
 All extension cords shall have a three-blade grounding plug.
 Personnel shall not use extension cords with damaged outer covers,
exposed inner wires, or splices.
 Electrical cords shall not be laid across roads where vehicular traffic may
damage the cord without appropriate guarding.
 All electrical work will be conducted by a licensed electrician.
 All equipment will be locked out and tagged out and rendered in a zero
energy state prior to commencing any operation that may exposed workers
to electrical, mechanical, hydraulic, etc. hazards.
 All utilities will be marked prior to excavation activities.
 All equipment will stay a minimum of 10 feet from overhead energized
electrical lines (50 kV). This distance will increase by 4 inches for each 10
kV above 50 kV. Rule of Thumb: Stay 10 feet away from all overhead
powerlines known to be 50 kV or less and a minimum of 35 feet from all
others.)

M

5F) Equipment Failure
 All equipment will be inspected before use.
 If any safety problems are noted, the equipment should be tagged and
removed from service until repaired or replaced.

L

5G) Fire Protection
 Ensure that adequate number and type of fire extinguishers are present at
the site.
 Inspect fire extinguishers on a monthly basis – document tag on each
extinguisher.
 All employees who are expected to use fire exinguishers will have received
training on an annual basis.
 Obey no-smoking policy.
 Open fires are prohibited.
 Maintain good housekeeping. Keep rubbish and combustibles to a
minimum.

L

5H) Confined Space Entry
Confined Space Entry is not incluided in this project. Contact Chad
Barnes before entering any confined space.

L
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AHA - SVE General Inspection and Maintenance
5I) Injury from Heavy Equipment
or Vehicles
5J) Personnel Decontamination
6. Typical Daily / Routine
Tasks

6A) Operations Conducted At An
Active Facility

6B) Remote Locations or
Working Alone

6C) Slips, Trips, Falls
6D) Chemical Hazards
7. Environmental Health
Considerations

7A) Insect, Scorpion And Animal
Bites And Stings
7B) Poisonous Plants
7C) Heat related or cold related
injuries, Weather related
hazards

8. Return to office/home

AHA - SVE General Inspection and Maintenance
Cave Creek Landfill, Cave Creek, AZ

5I) Injury from Heavy Equipment or Vehicles
See AHA - Mobilization, Demobilization and Site Preparation

L

5J) Personnel Decontamination
See AHA - Decontamination.
 Stay well clear of operations being conducted at the facility
 Keep alert for moving materials, equipment or vehicles
 Determine client specific PPE needs prior to arriving at the site
 Determine client specific emergency response procedures and follow as
appropriate
 Participate in client required safety training
 Get copies of Clients MSDSs for any client chemicals that workers may be
exposed to.
 Provide MSDSs to client for all chemicals brought to the site.
6B) Remote Locations or Working Alone
 Carry a two-way radio or cell phone with clear signal and know how to use
it.
 Make sure knows where you are and when you are expected back in the
office or at home.
 Carry a first aid kit.
6C) Slips, Trips, Falls
See Section 4C above
6D) Chemical Hazards
See Section 3A above
7A) Insect, Scorpion And Animal Bites And Stings
See - AHA Noxious Insects and Animals

L

7B) Poisonous Plants
See AHA- Field Work – Biological Hazards
7C) Heat related or cold related injuries, Weather related hazards
See Section 1 of AHA - Field Work – Environmental Health & Weather
Conditions

L

See AHA - Mobilization/ Demobilization and Site Preparation

L

L

L
L
L

L
L
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AHA – No Purge Groundwater Sampling
Activity/Work Task:

No Purge Groundwater Sampling

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

9/22/2015

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Rachel Peterson Tech Prof 3
Gwen Minnier, HSE Coordinator, Phoenix r

Notes: (Field Notes, Review Comments, etc.)

This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

AHA - No Purge Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

Severity
Catastrophic
Critical
Marginal
Negligible

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves the following:
x
Establishing site specific measures for no-purge groundwater
sampling.

PPE (Safety glasses, gloves [HASP], steel toe
work boots, high visibility safety vest, hearing
protection.)
Water Level Monitoring Probe
Hydrasleeve sampling equipment
Sampling Containers

M

Risk Assessment Code (RAC) Matrix

Date Accepted:

Equipment to be Used

Overall Risk Assessment Code (RAC) (Use highest code)

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements

Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Daily inspection of equipment per manufacturer’s
instructions. Tag defective tools and remove from service.

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF

Inspect all PPE prior to use.

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

Project No. 14-2014-2020
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AHA – No Purge Groundwater Sampling
Job Steps

Hazards

1. Opening The Well Cap,
Taking Water Level
Readings

See AHA for Liquid Level
Monitoring

2. Set-up and Installation of
the Hydrasleeve for
sampling.

2A) Failure To Follow Proper
Steps

2B) Wrist Strain

Controls

L
2A) Failure To Follow Proper Steps
Correct steps are as follows:
a) Open vaults.
b) Attach Hydrasleeves to tether and hanger, and deploy to predetermined
depths.
c) Prepare sample collection bottles with preservatives ad labels.
d) Retrieve Hydrasleeves from tether and hangers.
e) Colelct water samples from Hydrasleeves into sample bottles.
f) Secure sample bottle lids and store in sample cooler until shipping.
2B) Wrist Strain



2C) Hand Injury

2D) Chemical Exposure

AHA - No Purge Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

RAC

Take breaks and alternate tasks and hands to minimize wrist strain.
2C) Hand Injury
 Cut resistant work gloves will be worn when dealing with sharp objects.
 Do not drop or throw tools. Tools shall be placed on the ground or work
surface or handed to another employee in a safe manner.
 Remove broken or damaged tools from service and tag out as defective
 Do not use excessive force or impact
 Use tools in accordance with manufacturers instructions and for its
intended purpose. Ensure all workers are trained
 No tampering with electrical equipment is allowed (e.g., splicing cords,
cutting the grounding prong off plug, etc.).
 Keep hands away from potential pinch points during handling.
2D) Chemical Exposure
 See HASP for appropriate level of PPE
 Use monitoring equipment, as outlined in HASP, to monitor breathing
zone
 Read MSDSs for all chemicals brought to the site
 Be familiar with hazards associated with site contaminants.
 Ensure that all containers are properly labelled
 Decon thoroughly prior to consumption of food, beverage or tobacco.

L

L

L

M

Project No. 14-2014-2020
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AHA – No Purge Groundwater Sampling
2E) Foot Injury From Dropping
Equipment

3. Sample Collection

3A) Failure To Follow Proper
Steps

3B) Wrist Strain

2H) Foot Injury From Dropping Equipment
 Employees must wear steel toe boots meeting ANSI Standard Z411999: Personal Protection - Protective Footwear, or ASTM F2412-2005:
Standard Test Methods for Foot Protection, or ASTM F2413-2005
 Wear insulated steel toed boots during winter
 Insure shoes/boots have good traction
3A) Failure To Follow Proper Steps
Correct steps are as follows:
a) Prepare sample bottles with preservatives and labels.
b) Collect water sample from PBDs into sample bottles.
c) Securely cap containers and store in sample cooler until shipping.
3B) Wrist Strain

3D) Contact With And Burns
From Acids Used For
Sample Preservation

See Section 2B above
3C) Contact With Potentially Contaminated Groundwater



AHA - No Purge Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ

Wear disposable gloves and safety glasses when collecting sample to
minimize contact with groundwater.



Wear disposable gloves and safety glasses or goggles when handling
acids.
In event of contact with acid, wash area thoroughly with fresh water.

3E) Tripping Potential On
Hydrasleeve Tether and
Hangers

3E) Tripping Potential On Hydrasleeve Tether and Hangers

3F) Back Strain (Transporting
Coolers Full Of Collected
Samples)

3F) Back Strain (Transporting Coolers Full Of Collected Samples)

3G) Possible Cuts From Broken
Sample Vials

3G) Possible Cuts From Broken Sample Vials

4A) Failure To Follow Proper
Steps

M

3D) Contact With And Burns From Acids Used For Sample Preservation



4. Sample Shipping

L

L



3C) Contact With Potentially
Contaminated Groundwater

L







Organize line to keep out of way as much as possible.
Mark potential tripping hazards with caution tape or safety cones.

L

L
L

See Section 2E above

Place glass containers in bubble wrap to prevent breaking.
Wear leather gloves if handling broken glass.
4A) Failure To Follow Proper Steps
Correct steps are as follows:
a) Place samples in shipping cooler, ensuring containers are protected
from breakage.
b) Place bagged ice in cooler if required.
c) Place chain of custody or other shipping papers in cooler.
d) Seal cooler with packing tape and label for shipment.
e) Deliver to shipping outlet or lab or request pick-up.

L

L
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AHA – No Purge Groundwater Sampling

5. All Groundwater Sampling
Activities

4B) Back Strain (transporting
coolers full of collected
samples)

4B) Back Strain

5A) Slips, Trips, and Falls

5A) Slips, Trips, and Falls
 Site SHSO will inspect the entire work area to identify and mark
hazards.
 Clear area of trip hazards; mark or barricade those that cannot be
moved;
 Horseplay is strictly prohibited
 Wear slip resistant footwear preferably laced boots with a minimum 8"
high upper and non-skid soles for ankle support and traction.
 Pay attention to where you place your feet. Be aware of surroundings.
Avoid muddy areas if possible.
 Slow down and use extra caution around logs, rocks, and animal holes.
 Extremely steep slopes (>50%) can be hazardous under wet or dry
conditions; consider an alternate route.
 Slow down and use extra caution around logs, rocks, and animal holes.
Use caution when walking on or around loose soil.
5B) Heat Related Or Cold Related Injuries, Weather Related Hazards
 See AHA - Field Work – Environmental Health & Weather Conditions

5B) Heat Related Or Cold
Related Injuries, Weather
Related Hazards
5C) Injury from Heavy
Equipment or Vehicles
5D) Personnel Decontamination

AHA - No Purge Groundwater Sampling
Cave Creek Landfill, Cave Creek, AZ



L

See Section 2E above.

5C) Injury from Heavy Equipment or Vehicles
 AHA - Mobilization/Demobilization and Site Preparation
5D) Personnel Decontamination
 See AHA - Decontamination.

L

L
L
M
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AHA – Liquid Level Monitoring of Groundwater Wells
Activity/Work Task:

Liquid Level Monitoring of Piezometers

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

9/22/2015

Risk Assessment Code (RAC) Matrix
Probability
Severity

Date
Accepted:

Frequent

Prepared by
Rachel Peterson Tech Prof 3
(Name/Title):
Reviewed by
Gwen Minnier, HSE Coordinator, Phoenix r
(Name/Title):
Notes: (Field Notes, Review Comments, etc.)
This AHA involves the following:
x Establishing site specific measures
x
This AHA is not an exhaustive summary of all hazards associated
with the Site. Refer to the site HASP for additional requirements.
Contractor to follow general site safety controls for Slips Trips and
Falls, Biological hazards, cuts lacerations and pinch points, and
emergency procedures.

Equipment to be Used
PPE (Safety glasses, gloves, steel toe work
boots, high visibility safety vest, hearing
protection)
Water level monitoring probe

L

Overall Risk Assessment Code (RAC) (Use highest code)

Likely

Occasional

Seldom

Unlikely

E
E
H
H
M
Catastrophic
E
H
H
M
L
Critical
H
M
M
L
L
Marginal
M
L
L
L
L
Negligible
Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC
(See above)
“Probability” is the likelihood to cause an incident, near miss,
RAC Chart
or accident and identified as: Frequent, Likely, Occasional,
Seldom or Unlikely.
E = Extremely High
“Severity” is the outcome/degree if an incident, near miss, or
Risk
accident did occur and identified as: Catastrophic, Critical,
Marginal, or Negligible

H = High Risk

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L
for each “Hazard” on AHA. Annotate the overall highest RAC at
the top of AHA.

M = Moderate Risk

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF

L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag tools that are defective and remove from
service.
Inspect all PPE prior to use

Training requirements:
List specific certification (as applicable)
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

AHA - Liquid Level Monitoring
Cave Creek Landfill, Cave Creek, AZ
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AHA – Liquid Level Monitoring of Groundwater Wells
Job Steps
1. Prepare For Site Visit

2. Get to Well Location

Hazards
N/A

2A) Driving to Well Location
2B) Contact With Poisonous
Plants

Controls
Obtain and review HASP prior to site visit
Determine PPE needs – bring required PPE to the site, if not otherwise
being provided at the site (e.g., steel toed boots)
 Determine training and medical monitoring needs and ensure all required
Health and Safety training and medical monitoring has been received and is
current
 Complete site specific/ client required training
 Ensure all workers are fit for duty (alert, well rested, and mentally and
physically fit to perform work assignment)
 First aid kits shall be available at the work site and on each transport
vehicle.
 Familiarize yourself with route to the site
 Check weather forecast. Pack appropriate clothing and other items (e.g.,
sunscreen) for anticipated weather conditions
 Verify that subsurface utilities have been identified.
2A) Driving to Well Location
 See AHA for Mobilization, Demobilization & Site Preparation
2B) Contact With Poisonous Plants Wear long sleeves, long pants and boots
 Ensure all field workers can identify the plants. Mark identified poisonous
plants with high visibility spray paint if working at a fixed location.
 Look for signs of poisonous plants and demark area to aid in avoiding plant.
 Do not touch any plant part to any part of your body/clothing.
 Use commercially available products such as Ivy Block or Ivy Wash as
appropriate.

RAC




L

L

L



AHA - Liquid Level Monitoring
Cave Creek Landfill, Cave Creek, AZ
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AHA – Liquid Level Monitoring of Groundwater Wells
2C) Slips / Trips / Falls

3. Well Vault Cover and
Well Cap Removal and
Replacment

4. Use Water Level Probe
to Observe Liquid Levels

5. Decontaminate Water
Level Probe

AHA - Liquid Level Monitoring
Cave Creek Landfill, Cave Creek, AZ

3A) Chemical Vapor Hazards

2C) Slips / Trips / Falls
 Site SHSO will inspect the entire work area to identify and mark hazards.
 Clear area of trip hazards; mark or barricade those that cannot be moved;
 Horseplay is strictly prohibited
 Wear slip resistant footwear preferably laced boots with a minimum 8" high
upper and non-skid soles for ankle support and traction.
 Pay attention to where you place your feet. Be aware of surroundings.
Avoid muddy areas if possible.
 Slow down and use extra caution around logs, rocks, and animal holes.
 Extremely steep slopes (>50%) can be hazardous under wet or dry
conditions; consider an alternate route.
 Slow down and use extra caution around logs, rocks, and animal holes.
 Stay back at least 5 feet from excavated areas. Use caution when walking
on or around loose soil.
3A) Chemical Vapor Hazards
 See HASP for appropriate level of PPE
 Use monitoring equipment, as outlined in HASP, to monitor breathing zone
 Be familiar with hazards associated with site contaminants.

L

L

3B) Contact With Biting Insects
(i.e., spiders, bees, etc.
which may have constructed
a nest in the well cap/well)

3B) Contact With Biting Insects
 See AHA – Noxious Insects and Animals

3C) Back Injury (Lifting Well
Vault Lid)

3C) Back Injury
 Good lifting techniques (lift with legs not back)
 Make sure that path is clear prior to lift.

3D) Hand Injury

3D) Hand Injury
 Keep hands away from potential pinch points during handling.
 Use proper tools.

L

4A) Wrist Strain

4A) Wrist Strain
 Take breaks and alternate tasks and hands to minimize wrist strain.

L

4B) Chemical Exposure

4B) Chemical Exposure
 See HASP for appropriate level of PPE
 Use monitoring equipment, as outlined in HASP, to monitor breathing zone
 Be familiar with hazards associated with site contaminants.
 Decon thoroughly prior to consumption of food, beverage or tobacco.

L

See AHA for Decontamination

L

L
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AHA – Liquid Level Monitoring of Groundwater Wells
6. Record Results in Field
Log Book

AHA - Liquid Level Monitoring
Cave Creek Landfill, Cave Creek, AZ

N/A

N/A
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AHA – GAC/Hydrosil Change Out
Activity/Work Task:

Field Work – GAC/Media Change
Out

Project Location:

Cave Creek Landfill

Project Number:

14-2014-2020

Date Prepared:

September 21,
2015

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix

Date Accepted:

Rachel Peterson, Tech Prof 3
Gwen Minnier, HSE Coordinator, Phoenix

Notes:

Severity

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Critical
Marginal
Negligible

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves the following:
x Shutting down treatment system operations
x Disconnecting the GAC/Hydrosil vessel to be changed
x Oversight of a GAC/Hydrosil Contractor during change out
activities
x Reconnection of the changed out GAC/Hydrosil vessel
x Restart of treatment system operations

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.

This AHA is not an exhaustive summary of all hazards associated
with the Site. Refer to the site HASP for additional requirements.
Site personnel are to follow general site safety controls for Slips Trips
and Falls, Biological hazards, Cuts, Lacerations and Pinch Points,
and Emergency Procedures.

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Equipment to be Used
x

x
x

L

PPE (hard hat, safety glasses, work
gloves, chemical resistant gloves,
steel toe work boots, high visibility
safety vest, hearing protection)
Hand Tools
Ladder

AHA - GAC/Hydrosil Change Out
Williams Air Force Base, Mesa, AZ

“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Alex Yiannakakis–Field Lead /AMF

Pat Collins– Alt. Field Lead /AMF
Eric Miller– Alt. Field Lead /AMF

L = Low Risk

Inspection Requirements
Inspect all PPE prior to use
Visually inspect equipment such as pipes, valves, fittings
and tank for integrity. Tag tools that are defective and
remove from service.

Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

Project No. 9101110001
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AHA – GAC/Hydrosil Change Out
Job Steps
1. Shut Down Treatment
System Operations and
Prepare for Carbon
Change in GAC Vessel

2. Oversight of GAC
Subcontractor During
GAC Change Out

Hazards
1A) Exposure to Vapor

Controls

RAC

1A) Isolation of Vapor Process Operations
 Shut off process valves both upstream and downstream of GAC vessel to
isolate vessel

L

1B) Contact With Energized
System

1B) Lockout/Tagout of Flow to Process Operations
 Lockout/tagout inlet valve to GAC vessels to render it in a zero energy state.
 Test equipment to insure that it is de-energized prior to operating on system.

L

1C) Contact With Pressurized
System

1C) Ensure carbon vessels and system componets are relieved of pressure
 Depressurize vessels and associated hosing by opening pressure relieve and
or dilution valves.

L

1D) Equipment (Ladder)
Failure

1D) Proper Ladder Inspection and Usage Procedures
 Inspect ladder prior to use
 Ensure the ladder is placed on a stable/level surface and fully deployed prior
to use
 Climb and descend ladder cautiously – Face ladder and always keep 3 points
of contact. Carry tools on belt. Check shoes and rungs for slippery surfaces
 Use safe practices when working on the ladder – Always hold on with at least
one hand and never reach too far to either side or rear to maintain balance.
Never climb higher than the second step from the top of the ladder. Never
attempt to move, shift, or extend ladder while in use

L

2A) Spills

2A) Safe Work Practices for Subcontractor Oversight

 Conduct toolbox health and safety meeting with all personnel onsite
 Discuss the steps that will be taken to change out the carbon so that all
personnel understand the scope and order of work to be performed

 Ensure that Subcontractor personnel are fit for duty (e.g., alert and

L

See Item 1D.

L

knowledgeable of the tasks)
 Discuss potential hazards involved with tasks and how to best reduce risks
 Direct the contractor regarding appropriate access (ingress and egress)
 AMEC personnel should observe the Subcontractor for safe work practices
but should not assist in the cleanout process
3. Reconnection of GAC
Vessel

AHA - GAC/Hydrosil Change Out
Williams Air Force Base, Mesa, AZ

3A) Equipment (Ladder) Failure

Project No. 9101110001
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AHA – GAC/Hydrosil Change Out
Job Steps
4. Restart Treatment
Process Operations

AHA - GAC/Hydrosil Change Out
Williams Air Force Base, Mesa, AZ

Hazards
4A) Equipment (Process) Failure

Controls
4A) Proper Startup Procedures
 Inspect all piping connections
 Open applicable process valves
 Remove locks/tags and energize system
 Turn on process pumps

RAC
L
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AHA – Clearing Brush and Trees
Activity Description
Overall Risk Assessment Code (RAC) (Use highest code)

Activity/Work Task:

Clearing Brush and Trees

Project Location:

Cave Creek Landfill

Project Number:

1420142020

Date Prepared:

6/21/2016

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Risk Assessment Code (RAC) Matrix
6/21/2016

Catastrophic
Critical
Marginal
Negligible

Brian Newhouse
Gwen Minnier

This AHA involves the following:
•
Establishing site specific measures for safety while clearing brush
and trees
•
Additional PPE than normal is required, including protective chaps
and a face shield for appropriate work
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls for Slips Trips and Falls, Biological
hazards, cuts lacerations and pinch points, and emergency procedures.

Equipment to be Used
PPE (Hard Hat, safety glasses, face
shield, gauntlets, protective chaps, steel
toe leather work boots with slip resistant
soles, high visibility safety vest, hearing
protection). Chaps must overlap safety
boots by at least 2 inches. Back support
if necessary.
Machete, axes, brush hook and/or
chainsaw

AHA - Clearing Brush and Trees

Probability

Severity
Latest Revision:

H

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)
“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)
Competent / Qualified Personnel:
Name – Position/Employer
Training requirements:
Site Specific HASP Orientation
Toolbox safety meeting
Task kick-off meeting

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements
Daily inspection of equipment per manufacturer’s
instructions. Tag tools that are defective and remove
from service. Any chain saw that is used on the project
must be equipped with appropriate guards, and all
guards must be in place and functional as designed
before tool is used.
Inspect power cord sets prior to use.
Inspect all PPE prior to use

Page 1

AHA – Clearing Brush and Trees
Activity Description
Job Steps

Hazards

Controls

1. Going to site, work
preparation

1A) General

1A) See Mobilization/demobilization and Site Preparation AHA

2. Clearing light brush with
Machete

2A) Cuts and Lacerations

2A) Cuts and Lacerations

2B) Eye Injury

2C) Slips/Trips/Falls

AHA - Clearing Brush and Trees



The machete should be used only to cut light brush. Do not use machetes for heavy cutting. Use long-handed
lopping shears or brush hooks instead of machetes for cutting thorny bushes and briars.



Don heavy leather work gloves, safety glasses and face shield, and long sleeve work clothing prior to using
machete.



Remove vines and low hanging limbs that might catch machete and cause it to fly out of your hand or strike
your body.



Never use a machete while in a tree.



Always use sharp tools. Dull tools are likely to slip or rebound. Sharpen machete blades only from six (6)
inches from the butt of the handle to within two (2) inches of the point. The end of the machete blade should not
be sharpened. To reduce the possibility of injury, it can even be blunted.



Station machete users at no closer than ten (10) feet intervals. Under no conditions should workers who are
using sharp-edged tools simultaneously be within 10 feet of each other. Protect yourself by retaining this
minimum safety zone.



Always have a firm footing before swinging the machete. While chopping, if possible, lean forward.



Strokes should be made away from the body. No cut should ever be directed downward toward the feet or
toward any other part of the body.



Swing with a full swing at an approximate 45º, but do not over-swing or swing too hard.



Right-handed: Right foot forward - when swinging downward toward the left or when swinging upward to the
right. Left foot forward - when swinging downward toward the right or when swinging upward to the left.



Left-handed - reverse the right-handed procedure.



When not in use, the machete should be placed in a stout scabbard to reduce the chance of injury and to
protect its cutting edge and stored out of walking areas.

RAC

L

M

2B) Eye Injury


Maintain a distance of at least 10 feet between site workers when walking through dense vegetation or woods
so that rebounding branches don't cause eye injuries.



Wear eye protection.

L

2C) Slips/Trips/Falls


Be particularly careful when walking along a cleared survey line that may have protruding sharp tree/brush
stubs. They can cause serious injury if fallen upon.



Wear sturdy work boots with over-the-ankle support and with good traction.

L
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AHA – Clearing Brush and Trees
Activity Description
Job Steps

Hazards
2D) Accidental Contact with
Poisonous Plants

2E) Ticks and Stinging
Insects

AHA - Clearing Brush and Trees

Controls

RAC

2D) Contact with Poisonous Plants


Be particularly careful when cleaning areas that have the potential for poisonous plants (e.g., poison ivy) avoid
these areas whenever possible.



Instruct all site workers on how to recognize poisonous plants that may be present in the work area; especially
workers who are highly sensitive (had positive reaction previously).



When possible, do not assign workers who have experienced reaction to contact with poisonous plant to brush
clearing activities.



See Poisonous Plants AHA.



Provide and apply a skin protectant or barrier cream. Fasten pant legs securely over boot tops (adhesive tape
may be necessary).



Wear gloves and keep them away from the face and other exposed parts of the body. Do not touch skin with
hands, clothes, or equipment that may have contacted poisonous plants.



Whenever the skin contacts a poisonous plant or noxious weed, wash the area with cold water and poisonous
plant wash within 1 to 3 minutes or as soon as possible. Use liberal amounts of water to ensure that all
poisonous oils are washed off. While working around poisonous plants, do not wash with soap and/or hot water
because they can remove natural protective oils from your skin.



Destroy poisonous plants around improved areas.



Do not burn poisonous plants. Inhaling smoke from burning poisonous plants can cause fever, malaise,
respiratory problems, and severe rash.



As soon as possible upon returning from the field, use a poisonous plant wash (e.g., Technu) rubbing alcohol to
cleanse skin that contacted poisonous plants.



Clean tools with a citrus-based solvent before storing (use appropriate gloves and adequate ventilation).
Provide verbal warning to field services personnel who will receive returned equipment that the equipment may
have come in contact with poisonous plants.



Avoid handling contaminated clothes. Wash contaminated clothing separately from other clothes in hot water
and detergent.

L

2E) Ticks and Stinging Insects


See Insect Stings and Bites AHA.

L
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AHA – Clearing Brush and Trees
Activity Description
Job Steps
3. Clearing small trees or
limbs with Axes

Hazards
3A) Cuts/Lacerations

3B) Eye Injury

3C) Slips/Trips/Falls

AHA - Clearing Brush and Trees

Controls

RAC

3A) Cuts/Lacerations


Axes are for cutting trees with trunks or limbs greater than one inch in diameter.



Remove vines and low hanging limbs that might catch the axe and cause it to fly out of your hand or strike your
body.



Inspect the axe to make sure it is in proper working order. Make sure that the head of the axe is tight on the
handle.



Always use sharp tools. Dull tools are likely to slip or rebound.



Never use an axe while in a tree.



Proper grip of the handle is important. Where working space is ample and full-force chopping is necessary,
place one hand near the end of the handle and move the other toward the head as the axe is being lifted; on
the down stroke, this hand should slide toward the end of the handle. In crowded locations, hold the handle
near its center with both hands. Strokes with this grip are easily controlled but are not too powerful.



Keep your eyes on the spot you're aiming for.



Warm the blade of an axe slightly before using it in cold weather. This can be done by holding the axe in gloved
hands for a short period of time. A tempered steel blade, when cold, can fracture and cause particles of metal
to fly.



Do not chop frozen wood or very hard knots. They can cause the blade to rebound.



When cutting a dead, hardwood tree, be very careful because many of them are extremely hard.



To trim limbs from a fallen tree trunk, stand to the side of the tree opposite the limb.



Carry an axe by gripping the handle just behind the head and turning the sharp edge outward. The axe should
be always be sheathed when not in use.

M

3B) Eye Injury


Maintain a distance of at least 10 feet between site workers when walking through dense vegetation or woods
so that rebounding branches don't cause eye injuries.



Wear eye protection.

L

3C) Slips/Trips/Falls


Be particularly careful when walking along a cleared survey line having protruding sharp stubs. They can cause
serious injury if fallen upon.



Wear sturdy work boots with over-the-ankle support and with good traction.

L
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AHA – Clearing Brush and Trees
Activity Description
Job Steps
4. Clearing brush using a
Brush Hook

Hazards
4A) Cuts/Lacerations

4B) Eye Injury

4C) Slips/Trips/Falls

AHA - Clearing Brush and Trees

Controls

RAC

4A) Cuts/Lacerations


The brush hook functions like an axe that has its cutting head reversed. It is used for rough work in brush too
thick for an axe and finds its best use in thick underbrush where a low cut, requiring a long cutting edge, is
needed.



Inspect the bush hook to make sure it is in proper working order. Make sure that the head of the brush hook is
tight on the handle.



Always use sharp tools. Dull tools are likely to slip or rebound.



Remove vines and low hanging limbs that might catch brush hooks and cause them to fly out of your hand or
strike your body.



Never use a brush hook while in a tree.



To keep the head solidly on the handle, workers should carry a tool to adjust the collar or clamp.



When using, hold the brush hook like you would an axe, except keep your upper hand a little more toward the
cutting edge to give better balance when making a low cut.



When cutting, try not to fight the foliage but, rather, strike at the base of the plants. Aim carefully and keep your
body balance.



Make sure adequate clearance is maintained. The brush hook can be more easily deflected than the axe
because of the shape of its blade.



Carry a brush hook like you would carry an axe. Keep your hand close to the head. Because the beak easily
catches on vines and wires when the brush hook is carried with its head pointing backward, always point the
head to the front. Never carry a brush hook on your shoulder.



Because of their shape, brush hooks are difficult to store in trucks or tool houses unless special provisions are
made. Sheathes should be provided to protect workers and to keep the blades from being nicked.

M

4B) Eye Injury


Maintain a distance of at least 10 feet between site workers when walking through dense vegetation or woods
so that rebounding branches don't cause eye injuries.



Wear eye protection.

L

4C) Slips/Trips/Falls


Be particularly careful when walking along a cleared survey line having protruding sharp stubs. They can cause
serious injury if fallen upon.



Wear sturdy work boots with over-the-ankle support and with good traction.

L
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AHA – Clearing Brush and Trees
Activity Description
Job Steps
5. Clearing brush /small trees
with a chainsaw

Hazards
5A) Cuts, Hearing Loss, Eye
Injuries, Head injuries

5B) Kickback

Controls
5A) Cuts, Hearing Loss, Eye Injuries, Head injuries


Anyone operating a chainsaw shall have had appropriate safety training in operation of chainsaws and tree
clearing. Under no circumstances must AMEC personnel operate the subcontractor’s chainsaw.



AMEC personnel shall remain at a safe distance away from tree clearing activities.



Obtain, read, and follow all of the chainsaw manufacturer’s required safety precautions and instructions.



Wear gloves, chaps, hard hat, safety glasses and face shield, hearing protection, and sturdy leather boots with
slip resistant soles. Chaps must overlap safety boots by at least 2 inches.



Do not wear loose-fitting clothing.



Make sure that the chain is always sharp and the lubrication reservoir is full.



Ensure fuel cap on saw is secure.



Start the saw on the ground or on another firm support. Drop starting is never allowed.



Start the saw at least 10 feet from the fueling area, with the chain's brake engaged.



Do not operate or allow a chainsaw to run while walking.



Point bar forward when going downhill and the saw is at the side.



Point bar to the rear when going uphill and the saw at the side.



Pack and guard bar and dogs when carrying saw on the shoulder.



Maintain minimum 10 feet walking space between site workers.



Leg protection (chaps) shall cover the full length of the thigh to the top of the boots.



AHA - Clearing Brush and Trees

H

5B) Kickback


5D) Cuts, eye injury, hearing
damage, back strain, falling
debris

RAC

There are two recognized methods for safely starting a saw. In both methods, the trigger lock should not be
used.


On Ground starting.



Stand starting.

H

Drop Starting is prohibited.



Gasoline-powered chain saws must be equipped with a protective device that minimizes chain saw kickback.



Be cautious of saw kick-back. To avoid kick-back, do not saw with the tip. If equipped, keep tip guard in place.

5D) Cuts, eye injury, hearing damage, back strain, falling debris


Wear gloves, eye and hearing protection, steel-toed shoes, back support, hard hat.



Be aware of surroundings (i.e. power lines, vehicles, other employees). Be alert and look up frequently.



Use line or wedge to guide fall.



Do not conduct tree/brush cutting activities at night.



Do not leave a partially cut tree without marking it and warning others. Remove the partially cut tree pieces as
soon as possible.

M
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AHA – Clearing Brush and Trees
Activity Description
Job Steps

Hazards
5E) Tree Felling

5F) Making undercuts; Falling
Materials Saw Cuts and Flying
Material

5G) Back cut Wedging and
Falling Material

5H) Being hit by Falling
Trees/Branches/Pieces

AHA - Clearing Brush and Trees

Controls

RAC

5E) Area Size up Surrounding


Determine natural lean and condition of tree (rot, splits, loose bark etc.) and the best direction to be felled.



Be aware of other trees leaning into the tree being felled.



Be aware of snags in the area.



Do not cut during shifting, high or gusty wind conditions.



Clear away dirt, debris, small tree limbs and rocks from the saw's chain path. Look for nails, spikes or other
metal in the tree before cutting. Clean materials away from the tree’s base that may pose a hazard.



Avoid cutting above your shoulders.



Keep your hands on the saw's handles, and maintain secure footing while operating the saw.



Be careful that the trunk or tree limbs will not bind against the saw.



Watch for branches under tension, they may spring out when cut.



Before cutting determine your primary and secondary escape routes to a predetermined safe area.



Using the saw, prepare your escape route by cutting all tripping hazards.



Keep proper spacing between site workers (at least two tree lengths).



As the tree commits to the undercut, watch the top as you get away from the stump as quickly as possible. If
the tree moves in a direction that compromises the primary escape route, use the secondary route



Shut off the saw when carrying the saw on rough or uneven terrain.

H

5F) Saw Cuts and Flying Material


The cut depth must be a minimum of 1/3 the tree’s diameter.



The cut width must be a minimum of 1/5 of the diameter and at 45-degree angle.



Do not leave a partially cut tree without marking it and warning others. When situations are deemed unsafe,
use alternate methods or cancel the task.

H

5G) Back cut Wedging and Falling Material


Announce Felling



Notify others in the area that the tree is about to fall.



Make the back cut slightly above (approximately 2 inches under-cut), must be level and even.



Remove loose bark before beginning back cut.



Wedge tree as soon as possible after beginning back-cut continue with the back-cut and tamp in wedges
periodical.

H

5H) Being hit by Falling Trees/ Branches/ Pieces


When the tree begins to fall, withdraw the saw from cut and shut off.



Retreat to your safety area at an angle, not straight back.



Do not turn your back on a falling tree.



Continue to watch for falling limbs and/or other trees after the tree hits the ground.



Try to avoid hanging tree up in standing timber.



Do not attempt to fall trees without all the essential equipment. This equipment includes: PPE, chainsaw,
small axe and swamper.

H
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AHA – Clearing Brush and Trees
Activity Description
Job Steps

Hazards
5I) Kickback,
Puller/swamper, uneven
terrain, Fatigue

Controls
5I) Kickback, Puller/swamper, uneven terrain, Fatigue


5J) Explosion, fire,
hazardous vapors, splashing
fuel in eyes, spills

5K) Lightning, Rain, Strong
winds, Darkness

AHA - Clearing Brush and Trees

Secure firm footing.




15A) Bucking Felled Trees
and Kickback

RAC

Keep feet spread apart in a wide balanced stance.



Feet should be placed so as to keep feet and legs away from saw chain.



Keep a firm grip on saw with both hands.

Look up for widow makers and other loose debris.


Don't cut under a hazard.



Remove the hazard or relocate the cutting location.



Flush cut limbs and stems.



Never cut with engine higher than your chest.



Clear debris from cutting location so that the guide bar tip is not accidentally stubbed.

H

15A) Bucking Felled Trees and Kickback


When bucking logs, be aware of the direction the logs may roll or move after bucking.



Do not stand on the downhill side of logs.

H

5J) Explosion, fire, hazardous vapors, splashing fuel in eyes, spills


Wear eye protection.



Shut off engine and let cool before refueling.



Refuel in well ventilated area on bare ground or other non-combustible surface.



Wipe fuel off saw



Keep fuel away from sparks or open flame, never start saw within 10 feet of fueling area. No smoking during
fueling.



Do not start the saw at the point of fueling.



Transport fuel in approved containers



Have spill kit ready in case of fuel spill.



Use proper saw gas and oil fuel mixture. Never use motor oil or bar lubricant to mix with saw gas.



Fix pinched bar guide rails, bent bars or damaged tips immediately.



Keep chain sharp and with proper tension at all times.



Use gloves whenever working with the chain.



Beware of hot muffler.



Ensure chain brake is working properly.



Ensure the carburetor is adjusted properly so the chain doesn’t run at an idle.



Stop saw If the bar oil runs out before the saw gas does.

M

5K) Lightning, Rain, Strong winds, Darkness


All work shall terminate and each employee shall move to a place of safety when environmental conditions
create a hazard for the employee.



See Field Work – General AHA.

L
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AHA- EXCAVATIONS UP TO 10FT
Activity/Work Task:

Excavations up to 10’ deep

Project Location:

Cave Creek Landfill

Contract Number:

1420142020

Date Prepared:

October 16, 2015

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Brian Newhouse
Project Engineer

Overall Risk Assessment Code (RAC) (Use highest code)

M

Risk Assessment Code (RAC) Matrix
Latest
Revision:

Probability

Severity
6/21/16
Catastrophic
Critical
Marginal
Negligible

Gwen Minnier
Safety and Health Manager

Notes:

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA is not an exhaustive summary of all hazards associated with the Site. This
AHA is expected to change as conditions change onsite.

“Probability” is the likelihood to cause an incident, near miss, or accident
and identified as: Frequent, Likely, Occasional, Seldom or Unlikely.

Sub-Contractor SSHP is to be used in conjunction with this AHA.

“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

JO B ST E P S
1. Driving to and from Site

H AZ AR D S
1. Traffic accident, load dumping, struck
by vehicle or materials

Activity Hazard Analysis – Excavations up to 10 feet in depth

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

CO NT RO L S
•

Establish in and out-bound lanes for haul trucks to arrive
and exit main entrance using signs, flags, barricade, etc.

•

Amec Foster Wheeler personnel will wear traffic vest and
make eye contact with truck driver; signaling to stop.

•

Driver will remain inside vehicle and slowly drive to main
gate entrance and meet with Amec Foster Wheeler
personnel.

•

Truck driver to review and accept Amec Foster Wheeler
safety briefing.

•

Obey all traffic rules, driving directions to off-loading area
and speed limits as posted and included in safety briefing.

•

Inspect trucks with Amec Foster Wheeler personnel upon
arrival at main entrance for load shifts, leaks, tire pressure,

R AC

M

Page 1

AHA- EXCAVATIONS UP TO 10FT
JO B ST E P S

H AZ AR D S

CO NT RO L S

R AC

etc.

2. Vehicle Spills, Leaks, etc.

3. Slips, trips, and falls

2. Delivery and Unload of Excavator

1. Struck by falling materials/equipment
due to shifting during transport

Activity Hazard Analysis – Excavations up to 10 feet in depth

•

Cell phones must not be used during operation of any
vehicle or equipment.

•

Communicate with personnel in offloading area of site to
ensure they are aware that a truck has arrived for offloading.

•

Follow Best Management Practices and procedures as
outlined in event of a spill or other discharge.

•

Prior to leaving project site, trucks will be inspected for loose
soil / debris – all loose impacted soil on tires will be checked
and removed.

•

Use hand & foot holds and steps. Keep steps clean.

•

Ensure that soles of boots have good traction.

•

Provide adequate illumination or begin work with sufficient
ambient light is available.

•

Ensure that driver has current commercial driver’s license.

•

Perform pre-positioning familiarization of area for uneven or
soft ground, blind spots, tight quarters, etc.

•

Inspect load prior to driving and ensure bundles were
installed in accordance with agreed upon method for easy
removal from flatbed.

•

Ensure trucks & trailers are chocked and parking brakes are
set prior to removal.

•

Establish work zone.

•

Inspect load for shifting prior to removing tie-downs.

•

Alert workers in area that tie-downs are being removed, then
remove tie-downs carefully wearing leather gloves and eye
protection.

•

Don't throw or toss cables, ropes, straps, bands over trucks,
cargo beds, without ensuring spotter or guards are in place.

•

Ensure that no personnel are behind load / flatbed prior to
removal of bundles.

•

Remove bundles carefully, one-by-one in accordance with
approved method and reviewed by Forklift operator
considering site conditions at time of removal.

M

L

M
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AHA- EXCAVATIONS UP TO 10FT
JO B ST E P S

H AZ AR D S

2. Crush & pinch points, cuts, lacerations,
abrasions, eye injury from tie-down
removal

3. Injurious contact with equipment

3. Operating Equipment

1. Equipment tip-over, struck-by, noise,
nuisance dusts,

Activity Hazard Analysis – Excavations up to 10 feet in depth

CO NT RO L S
•

Do not attempt to lift or move stuck objects when equipment
is operating.

•

Never stand by or pass under an elevated load.

•

Wear proper PPE: safety boots, eye protection, abrasiveresistant gloves, safety vest and hard hat.

•

Inspect cables for burrs, galls, and deforming prior to
handling.

•

Pawl, ratchets, dogs, shall be loosened slowly.

•

Bands shall be handled and removed with caution.

•

Cut band flush with bundle supports or fold them out of
harm's way.

•

Ensure operator is properly trained to operate the piece of
equipment.

•

Excavator shall be safety inspected before each shift.

•

Operators and workers shall be familiar with proposed
routes.

•

Ensure a copy of the equipment manual is available and
know the capacity and capabilities of the equipment.

•

Make eye contact with operator and do not cross in front of
or behind equipment unless operator is aware.

•

Ensure a clear path of travel to laydown area.

•

Wear appropriate PPE including high visibility clothing.

•

Operator to familiarize themselves with terrain prior to
entering work area.

•

Do not operate equipment on slopes that exceed
manufacturer’s recommendation for safe operation.

•

Equipment is to have and maintain all guards, ensure they
are in place prior to operation.

•

Wear PPE when operating and working within Exclusion
Zone.

•

Follow all signals, never walk behind a piece of operating
equipment without signaling the operator and requesting
permission.

R AC

L

M

M
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AHA- EXCAVATIONS UP TO 10FT
JO B ST E P S

H AZ AR D S
2. Exposure to COCs or other unknown
contaminants

3. Possible trench collapse

EQ UI PM ENT T O B E U S ED
PPE (work shirt and full-length cotton pants or
coveralls, Tyvek coveralls, gloves, safety-toe
boots/shoes and over-boots, chemically resistant
gloves, APR, high-visibility safety vest, safety
glasses, hard hat, face shield (as applicable),
hearing protection)

CO NT RO L S
•

Wear correct PPE, (Tyvek coveralls, gloves, overboots, eye
protection, hard hat) to avoid any accidental contact with
contaminated materials. See SSHP for further PPE
requirements

•

Wear respiratory protection until a negative exposure
assessment is completed for the assigned work activity.

•

Do not eat or smoke within exclusion zone work areas.

•

Avoid rubbing eyes with gloved hands while in contaminated
work areas.

•

Follow all assigned personnel decontamination procedures
as outlined in SSHP and wash hands/face prior to taking
break or eating.

•

See AHA’s for working within Radiological Control Areas
and Working around COCs for further information

•

Keep heavy equipment away from trench edges

•

Keep excavated soils at least 2’ from edges

•

Inspect trenches at the start of each shift or after any rain or
water intrusion event

•

Practices proper benching, sloping, shoring, or shielding to
protect workers inside the excavation.

•

Ensure that means of entrance and egress is available
within 25’ of work

CO M PET E NT P ER SO NN EL
Construction Manager: TBD

R AC

IN S P ECT IO N R EQ U IR EM ENT S
Inspect forklift/equipment daily in accordance with
the checklist.

SSHO: TBD
Qualified Equipment Operator: TBD

All inspections will be supervised or performed by
qualified or competent persons.

Excavation Competent Person:

Inspect all PPE prior to use.

Hand Tools (hammer, snips, pliers, razor knife, 5-inone, screwdrivers)

Vehicle inspection checklist.

Equipment: TBD

Activity Hazard Analysis – Excavations up to 10 feet in depth

Page 4

AHA- EXCAVATIONS UP TO 10FT
T R AI N ING R E Q U IR EM ENT S
SSHP indoctrination
Trucker safety briefing

PR O H IB IT ED IT EM S
Prohibited items include: Personal devices such as radios, music players, headphones. Firearms,
weapons, drugs. Jewelry, any other personal items or tool not directly involved or required for the
task outlined.

AHA review and toolbox update
Radiation Safety Training

Activity Hazard Analysis – Excavations up to 10 feet in depth
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ATTACHMENT – WORKING ALONE ACTIVITY HAZARD ANALYSIS TEMPLATE

Activity/Work Task:

Working Alone or in Isolation

Project Location:

Cave Creek Landfill

Contract Number:

14-2014-2020

Date Prepared:

May 25, 2017

Prepared by
(Name/Title):
Reviewed by
(Name/Title):

Date Accepted:

Rachel Peterson Senior 1 Geologist
Gwen Minnier, HSE Coordinator, Phoenix

Notes: (Field Notes, Review Comments, etc.)

Severity

Risk Assessment Code (RAC) Matrix
Probability

Catastrophic
Critical
Marginal
Negligible

Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)

This AHA involves the following:
x
Persons working alone or in isolation shall be involved in the
preparation of the plan, in conjunction with the safety representative
and/or committee where available.
x
Persons working alone or in isolation and the person/s responsible
for monitoring regular contact and emergency response shall be
trained in the specific plan.

“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.

This AHA is not an exhaustive summary of all hazards associated with the
work. Refer to the project HASP or facility plan for additional requirements.
Workers to follow Amec Foster Wheeler Field Safety Handbook, general site
safety controls for Slips Trips and Falls, emergency procedures and sitespecific requirements.

RAC Chart
E = Extremely High Risk

“Severity” is the outcome/degree if an incident, near miss, or accident did occur
and identified as: Catastrophic, Critical, Marginal, or Negligible

Information to be considered during the development of procedures is
provided in Amec Foster Wheeler Environment & Infrastructure Americas
(E&I) HSE Program , available on the E&I Americas HSE SharePoint.
http://amint.amec.com/sites/ei/HSE/default.aspx

Equipment to be Used

M

Overall Risk Assessment Code (RAC) (Use highest code)

H = High Risk

M = Moderate Risk
Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each “Hazard”
on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)

L = Low Risk

Inspection Requirements

Daily inspection of equipment per manufacturer’s instructions
PPE (Hard hat, safety glasses, gloves, safety Competent / Qualified Personnel:
(i.e. communication devices).
work boots, high visibility safety vest, hearing Eric Miller– SHSO
protection), as applicable.
Training requirements:
Tag tools that are defective and remove from service.
Site Specific HASP Orientation, Toolbox safety
meeting, Task kick-off meeting
Inspect all PPE prior to use

AHA - Working Alone or in Isolation
Cave Creek Landfill, Cave Creek, AZ

Project No. 14-2014-2020
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ATTACHMENT – WORKING ALONE ACTIVITY HAZARD ANALYSIS TEMPLATE
Job Steps

Hazards

Description of general work
tasks.

Controls

RAC

Identify hazards related to Amec Foster Wheeler Refer to other Cave Creek AHAs for task specific
procedures.
Global Rules:
1. Housekeeping
Where hazards cannot be eliminated or reduced below a
2. Driving
‘Moderate’ risk, workers are prohibited from working alone
3. Plant and Equipment
and additional controls are required.
4. Ground Disturbance
5. Working At Height
6. Confined Spaces
7. Energy Isolations
8. Permit to Work
9. Lifting Operations
10. Pressure Testing

M

Identify other Listed Hazards:
1. Construction Tasks
2. Work at Heights
3. Ground Disturbance
4. Confined Spaces
5. Hot Work
6. Electrical Work
7. Excavation Entry
8. Heavy Equipment Operation (including subs)
9. Toxic Chemicals Handling
10. Traffic Protection,
11. Other Unique/Unusual Hazards
Prepare an itinerary.

Improper communication of the itinerary.

Provide to Field Manager, or designate.
On site activities shall be discussed the Field Manager
prior to arrival on site. Routine system performance
monitoring will be assumed to be conducted by technicians
unless otherwise discussed.

Prepare safety
emergency kits.

gear

and

Communication Device: Cell
Phone

AHA - Working Alone or in Isolation
Cave Creek Landfill, Cave Creek, AZ

Improper safety gear and emergency kits.

Notify Project Health & Safety Officer, or designate of
safety gear and emergency kits being used.

Improper/ineffective Communication Device.

Test Communication Device

L

L
L

Project No. 14-2014-2020
Page 2

ATTACHMENT – WORKING ALONE ACTIVITY HAZARD ANALYSIS TEMPLATE
Communication Approach

Lack of regular contact with the person or crew working Follow the Communication and Emergency Response
alone or in isolation, throughout the day and at the Plan.
completion of the work.
x Workers are required to check in at the end of the work
shift with their designated Field Manager and/or the
Delayed emergency response (or no response).
Project Health and Safety Officer.
x

Instruction/orientation
leaving for the field

before Improper understanding of the operation of the
Communication Device/s, Communication Plan or third
party service may lead to an inadequate response in
an emergency or an unnecessary emergency
response.
Changes to Work Plans
Inadequate knowledge of changes may affect
emergency response.

Emergency Response Plan

AHA - Working Alone or in Isolation
Cave Creek Landfill, Cave Creek, AZ

M

If a worker fails to check-in at the predetermined
interval. The designated Field Manager will coordinate
an emergency response to determine the lone worker’s
condition and reason for lack of response.

Persons working alone or in isolation and the person/s
responsible for monitoring regular contact shall be trained
in the specific plan.

If changes occur in your day that would substantially
change an emergency response, such as a change to your
work location, a change to the people on your crew, or a
change to when you plan to be done for the day, update
your Field Manager, as applicable.
All accidents, incidents, mishaps, or developing x Follow the Amec Foster Wheeler Incident Reporting
situations.
Procedure.
x Personnel will immediately notify and report to the
Failure for Amec Foster Wheeler Lone Worker or
Project Manager and/or Project Health & Safety
remote work crew to check in or acknowledge
Officer in the event of any type of site emergency.
attempted follow-up contact.

M

M

M
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Activity Hazard Analysis – Hydrostatic Testing
Activity/Work Task:

Hydrostatic Testing of Pressurized Pipe

Project Location:

Cave Creek Landfill’ 14-2017-2034
3955 E Carefree Highway, Phoenix, AZ

Contract Number:
Date Prepared:
Prepared by
(Name/Title):
Reviewed by
(Name/Title):

November 14,
2018

Date Accepted:

November 14,
2018

Jasmine Ramirez / Technical Professional 1
Chad Barnes/West US Group Health, Safety
and Environmental Lead

This AHA involves the following:

Establishing site specific measures for hydrostatic testing of
pressurized pipe
This AHA is not an exhaustive summary of all hazards associated with the
Site. Refer to the site HASP for additional requirements. Contractor to
follow general site safety controls to include but not limited toSlips Trips and
Falls, Biological hazards, first aid, and emergency procedures.

Equipment to be Used
The following Personal Protective Equipment
(PPE) must be donned when initially entering
the site:
 Work uniform or work clothes
 Hard hat
 Safety glasses
 Steel-toed boots
 Reflective vests
 Gloves

M

Overall Risk Assessment Code (RAC) (Use highest code)

Risk Assessment Code (RAC) Matrix
Severity
Catastrophic
Critical
Marginal
Negligible

Probability
Frequent

Likely

Occasional

Seldom

Unlikely

E
E
H
M

E
H
M
L

H
H
M
L

H
M
L
L

M
L
L
L

Step 1: Review each “Hazard” with identified safety “Controls” and determine RAC (See above)
“Probability” is the likelihood to cause an incident, near miss, or accident and
identified as: Frequent, Likely, Occasional, Seldom or Unlikely.
“Severity” is the outcome/degree if an incident, near miss, or accident did
occur and identified as: Catastrophic, Critical, Marginal, or Negligible

Step 2: Identify the RAC (Probability/Severity) as E, H, M, or L for each
“Hazard” on AHA. Annotate the overall highest RAC at the top of AHA.

Training Requirements/Competent or
Qualified Personnel name(s)

RAC Chart
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Inspection Requirements

Competent
OSHA 10-hour and 5 years field experience
with hydrostatic pressure testing

Daily inspection of equipment per manufacturer’s
instructions. Tag defective tools and remove from
service.

Qualified Personnel:
All Wood employees with HAZWOPER 40-hour
training and 8-hour supervisor training
Training Requirements:
 OSHA 40-hour HAZWOPER training
 8-hour supervisor training
 Site-specific HASP orientation
 Toolbox safety meeting
 Task kickoff meeting

Inspect all PPE prior to use.

Wood

Activity Hazard Analysis – Hydrostatic Testing
Job Steps
1. Pressure testing standard

Hazards
1a) Orginazation and planning













1b) Design- eliminating/reducing
risk






Controls
A competent person must be accountable for the organization and planning
of all pressure testing related activities.
Pressure testing activity must be timed to minimize exposure to people and
plant (i.e. facility/installation), maximizing the potential to identify leaks (e.g.
prior to backfill of pipework).
System/pipework to be tested is signed off as mechanically complete.
Pressure testing test pack must be prepared.
All of the following are considered to ensure pressure testing is conducted
safely and effectively: test assembly rupture, creating flying fragments; test
equipment failure (e.g. pressure gauges) and potential for over preparation
(e.g. appropriately rated and set safety relief valves etc.); component or
connector failure, creating missiles projected under force; trapped pressure
(e.g. behind a NRV, ball valve etc.); test hose failure with consequential
hose whip, striking people; sudden release of the test medium (liquid, gas,
vapour, dust or other substance under pressure) causing injury, e.g. burns,
eye damage or pressure injection into bodily tissue.
Mobilization and availability of suitable pressure testing equipment required
for the operation including calibration certificates.
Provision of locks, tags, and key control to identify and control pressure test
isolations.
Verifying and monitoring of pressure testing activities in accordance with
relevant QA/QC and engineering procedures.
Ensure workers involved in pressure testing process are trained and
qualified.
Allocation of an appropriate level of supervision for workers conducting
testing.
Safe use of work equipment.
Planning for emergencies and rescue.
Undertake pressure testing on equipment/pipework during the project
lifecycle (e.g. plant change, maintenance, inspection).
Elimination or reduction of the risk of exposure to hazardous energy sources
through safety by design should pressure test result in vessel/pipework
failure (prevent working in the line of fire).

RAC

L

L

Wood

Activity Hazard Analysis – Hydrostatic Testing
1c)











2. Competence

2a)






3. Pressure test medium

3a)




Workers must not conduct pressure testing operations unless authorised to
do so by the project manager.
Workers must only undertake pressure testing where they have a valid
pressure testing procedure and understand how to implement identified
control measures.
Workers conducting pressure testing must ensure all work equipment used
during testing are correctly certified and rated for the purpose intended, as
per pressure testing procedure and per Wood Isolation Standard HSE-STD100038.
Workers must verify all isolations conducted in connection to the pressure
test activity.
Workers must utilise lockout/tagout on all pressure test isolations as
appropriate.
Workers must place themselves outside of the ‘line of fire’ and must never
enter a barriered off area during a pressure test unless the authorised
competent person confirms it is safe to do so
Workers must wear the correct PPE as appropriate for the task being
performed.
Workers must be aware of their ‘Stop Work’ authority and how to use it.
Prior to a pressure test activity all workers involved in the task must attend
and be part of a toolbox talk/tailgate talk.
There must be a formal process for appointing competent personnel who are
authorized to safely undertake pressure testing activities.
Workers engaged in pressure testing activities including those involved in
the organisation, planning, authorisation, verification, inspection and
supervision must be competent.
The named competent person must be competent in pressure testing
operations (i.e. hydrostatic and pneumatic) and activities including: reading
and interpretation of plans and drawings (e.g. piping and instrumentation
diagrams) applicable to pressure testing and the development of a pressure
testing test pack.
Workers must be trained in the safe and proper use of work equipment used
for pressure testing activities.
The test medium used for hydrostatic pressure testing shall be water, except
if there is a possibility of damage due to freezing, or if the operating fluid or
piping material would be adversely affected by water.
Care must be taken to ensure the use of clean water for hydrostatic tests. If
necessary, a suitable filter should be provided in the filling line to the system.

L

L

L
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Activity Hazard Analysis – Hydrostatic Testing
4. Pressure testing, test pack

4a)















Prior to a pressure test commencing a test pack shall be produced by a
competent person and be available at the work site.
The test pack shall be approved, and peer checked by a competent person
and include but not limited to the following:
Marked up P&ID (latest revision) highlighting the line to be tested and the
test limits.
Test pressure and duration of test (i.e. including hold points and pressure
increase rates).
Size, thickness, specification and location of all test blinds including those
required at instrument connections (i.e. orifice flanges).
Pipework is adequately supported in line with design and any
additional/temporary support have been designed to support the pipework
under test.
Identified location for the connection of the fill and drainage points of the
tested system.
Identification of vent points.
Location, range and calibration certificates of pressure gauge(s) to be used.
(i.e. one gauge in the system, one gauge located at the highest point on the
test manifold).
Ratings and where applicable, calibration certificates of pressure pipe and
fittings to be used for connection of the pressure pump, manifold and test
equipment.
Hose/fill line rating requirements.
Test record requirements (i.e. date of test, identification of system tested,
confirmed test pressure, certification of results, recorded temperature during
test and equipment calibration certificates.
Any other special requirement including potential adverse events and
conditions (i.e. weather) should be considered and addressed.

M
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Activity Hazard Analysis – Hydrostatic Testing
5. Pressure testing processgeneral requirememnts

5a)



















Pressure testing must always be performed in strict accordance with an
approved test procedure appropriate for the pipe specification by personnel
trained in pressure testing. A copy of the pressure testing procedure/method
must be accessible by the person(s) undertaking the test, in advance.
Prior to a pressure test commencing all equipment used in testing (i.e.
hoses, fittings, gaskets, pumps, pressure gauge(s), recorder and other
manifold material etc.) must be thoroughly inspected by a competent person
to ensure they are fit for use, are appropriately pressure rated and certified
to ensure the pressure envelope integrity can be maintained throughout the
test.
Pressure testing should be completed prior to pipework being back filled
when in trenches. Backfilling must be done in a controlled manner not to
cause stress on pipework especially where there are underground joints.
A suitably pressure rated and calibrated relief valve (pop-off valve), must
always be in the system and another connected to the test manifold, both
should be set to a pressure just above maximum test pressure, to ensure
that the equipment being tested will not exceed its maximum pressure
ratings.
Gauges and recorders used for pressure testing should be calibrated by a
competent person and the calibration certificate maintained as evidence.
Location of the test equipment (e.g. pump, pressure recorder etc.) shall take
into account a safe distance during operation to reduce the risk to the
operator from pressure test failure. (e.g. remote readings, test rooms,
barriers etc.).
‘Whip checks’ shall be installed on all hoses including jumper lines.
Isolations on equipment/pipework for pressure testing must be conducted by
a competent person and in accordance with Wood’s Isolation Standard
HSE-STD-100038.
A safe zone will be established by appropriate calculations using barriers
and warning signs (i.e. ‘Danger’ - Do Not Enter - Pressure Testing in
Progress) or other protective devices placed in a manner and at a safe
distance to protect personnel around the test area in event of failure. The
barriers should also reference the barrier owner and their respective contact
details.
Prior to undertaking pressure testing all personnel must be informed of the
operation and be removed from the test area.
No unauthorized personnel shall enter the barriered off test area while the
system is under pressure.
Authorized personnel entering a barriered off test area shall ensure body
positioning must at all times be out of the line of fire. (e.g. using remote
gauges, barriered off potential missiles etc.).

M
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Activity Hazard Analysis – Hydrostatic Testing
5a) continued










6. Equipment Used for
Pressure Testing

6a)





7. Pressure Test Manifold

8. Completion of Pressure
Testing

7a)

8a)







Trapped air may cause an excessive pressure to build that could result in an
uncontrolled energy release. Suitable venting arrangements must be
installed where air pockets may form (e.g. highpoint(s)) to remove entrapped
air from the system before testing.
Depending on piping configuration, pressure must be tested at the highest
and lowest point in the system via a calibrated pressure meter/gauge in
addition to the pump pressure gauge, to ensure that there is no excessive
pressure building up in the system. Ideally, one of the gauges should have
the ability to record test pressures throughout the test.
Pressure testing should be undertaken in pre-determined stages (holding
pressure for a period) as defined in the test pack so that weakness in the
system may be identified before catastrophic failure at full pressure.
A method must be identified and established for the safe releasing of
pressure within the system prior to personnel entering the danger zone.
During pressure testing, visual examination for leaks must be undertaken at
a safe distance and/or reduced to design pressure or operating pressure
(not at a higher test pressure).
It is strictly prohibited to tamper with or tighten any fitting, connection, bolt,
hose or any other component while under pressure. If a leak develops, the
system should be signed off by a competent person as fully depressurised
and proven to be so prior to starting re-work on the system.
Spades, blanks, bolts, gaskets and hoses used in connection with pressure
testing must be designed and rated to withstand 1.5 times the design
pressure or as stated in local/national standards and guidance.
Temporary spades and blinds used for pressure testing shall be readily
identified (e.g. part painted red in colour) with stamped readable serial
numbers and maximum pressure ratings.
For ring joint flanges, spare ring joints shall be required as they are to be
used only once.
Prior to commencing pressure testing operations an inspection of the test
manifold and relevant calibration certificates shall take place to confirm that
no components (i.e. gaskets, o-rings, fittings, valves) will leak or loosen
during the test.
After completion of any pressure test the system must be returned to normal
working pressure or atmospheric pressure as required.
Systems which have failed a pressure test must be clearly marked and
measures taken to prevent them being put into service.
On successful completion of a pressure test the responsible person must
confirm that all blank plates and isolations have been removed and that all
required documentation/ certification is completed, and the system is in a
safe condition prior to returning to a live state.

M

M
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Activity Hazard Analysis – Hydrostatic Testing
9. Emergency preparedness
and rescue

9a)





An emergency response plan must be in place before work starts that
considers foreseeable emergency situations relating to pressure test failure
(e.g. contact with flying fragments, contaminated fluids used in testing etc.);
rescue procedures, people and equipment in case of failure; and role of the
emergency services.
Before work starts all personnel involved in the planning and execution of
pressure testing must be briefed on action to be taken in the event of an
emergency.

L

Wood

APPENDIX G
SUBCONTRACTOR HASP

APPENDIX D
MULTI-INTERVAL WELL SYSTEM OPTIONS

Problem: You need a borehole for measurements,
but boreholes spread the contamination.
®

Solution:
Just Add Water!

The FLUTe Trio
Liner on reel
(inside out)

Water Addition hose

1. Quickly Seal the borehole
with an everting FLUTe liner.

Original water
in hole pushed into
formation

2. Measure all significant
flow paths at the same time
with the Hydraulic Conductivity
Profiler

3. Swap the sealing liner for
a Water FLUTe multi level system.
Measure the head profile
and water quality profile,
more easily than any other system.
Well proven
High quality water samples
Seals the entire borehole
For the facts and references: www.flut.com and 888-333-2433
FLUTe : Flexible Liner Underground Technologies,
TM

6 Easy St., Santa Fe, NM 87506

for a medley of innovative designs

The FLUTe® Blank liner
Method: The FLUTe blank liner is a tubular urethane coated nylon borehole liner which is
normally everted into place as shown in Fig. 1. It is easier to understand the everting process if
one starts with the lined hole of Fig. 1a. The excess head inside the liner, above the water table
in the formation, forces the liner out against the hole wall and forms a continuous seal of the hole
much like a continuous packer. By pulling up on the tether shown in the figure, the liner inverts
and can be peeled from the hole wall as the tether and then the liner are wound on a reel at the
surface (Fig. 1b-1d).
The installation procedure for the blank liner Fig. 1. Blank liner installation and removal sequence
is the reverse procedure (Fig. 1d-1a). The
Liner peeled from hole
Liner nearly removed
inside-out liner is pulled from the reel and
Fully lined hole
clamped to the top of the casing. The liner
is pushed down into the casing to form an Excess
in
Inverted
annular pocket. Water is added to the head
liner
liner
interior of the liner forcing the liner against
the hole wall and down the hole, pulling the
liner from the reel. As the liner “everts”
down the hole (the reverse of peeling it out Liner
of the hole), the water in the borehole is
forced into the formation. The liner will
continue to descend in the borehole until it
reaches the bottom of the hole or until all
flow paths in the borehole are sealed by the
liner and the water beneath the liner can not
be forced into the formation.
Liner removal sequence

Uses: The blank liner is a convenient
Liner installation sequence
method for sealing the borehole to prevent
contaminant transport in the hole. Many geophysical measurements can be performed inside the
liner, with the liner sealing the hole. Those measurements are: gamma and gamma-gamma logs,
induction coupled electric log (resistivity), sonic logs of several kinds, temperature logs, radar
measurements, and neutron moisture logs in the vadose zone. A very attractive use of the blank
liner is the measurement (i.e., location and flow rate) of all significant flow paths in the borehole
while the liner is descending into position. For details on this Hydraulic Conductivity Profiling
Technique, visit www.flut.com, or call us at 888-333-2433.
The blank sealing liner is also used to prevent the leakage of grout from the borehole while
sealing the annulus between a casing and the hole wall, or while simply grouting a borehole in a
karst formation. FLUTe blank liners are manufactured to the borehole dimensions and come in a
variety of tensile strengths and coatings for the particular application. After the blank liner seals
the borehole and the flow paths measured, the Water FLUTe® allows multi level water sampling.

Another FLUTeTM “Revolutionary Concept” has evolved to a “Proven Concept”

Map and flow test all significant
flow paths in a borehole in a few hours
The result: amazing detail
T ransm issivity of hole w ith depth
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How it works:
A flexible liner is everted down a borehole. As the liner descends,
it pushes the water from the borehole into all the fractures in the hole.
But the descending liner sequentially seals the flowing fractures
from the top down. As each flow path is sealed, the velocity of the
descending liner drops according to the flow rate into the fracture.
FLUTe Monotonic velocity/dH profile
0.03

Vel/dH (ft/sec/psi)

The velocity plot
yields the flow path
measurement for the
hole. Each step in the
velocity is due to a
fracture sealed by the
liner.
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The entire mapping of the flow paths takes 1-4 hours regardless of
the hole depth. Once in place, the liner seals the entire borehole.
Comparison with traditional methods show excellent agreement. We
call it the FLUTeTM Hydraulic Conductivity Profiler.
Flexible Liner Underground Technologies (FLUTe™), 6 Easy St., Santa Fe, NM 87506.
www.flut.com. Phone: 888-333-2433, or info@flut.com.

Indeed: “A medley of innovative designs”
Note the Harmony:
1. GREAT SEAL: A strong, urethane-coated Nylon liner seals the entire hole, like a continuous
packer, isolating typically 5-15 ports per hole.
2. INERT: All PVDF tubing (as good or better than Teflon, per L. Parker and T. Ranney 1996
CRREL report).
3. TESTED: Proof tested in the factory to 300 psi fully assembled, as shipped.
4. FAST: 5-10 port system installed to 300 ft; fully operational in less than 3 hrs.
5. AMPLE SAMPLE: Sample size of 1-2 gal/stroke of each dedicated sample pump, yet fully
compatible with low flow sampling criteria at each port.
6. KARST SOLUTION: Works great in Karst formations. No grout seal required. Seals wherever
seals are possible. ( T. Kafka, D. Graves (GeoSyntec) paper comparing multi-level systems for karst )
7. REMOVABLE: Fully removable for reuse of the hole, or for any other reason.
8. UNCASED HOLE: Works equally well in uncased or cased holes. Normally in uncased holes.
9. WARRANTED: Fully warranted against any defects. And, it is repairable.
10. BETTER: Drives one of our competitors to half truths and innuendo. When you
hear that doleful refrain, ask us for the facts. Would you talk to Ford about Chevrolets?
11. RESPECTED: We stand behind our claims. Our customers include some of the best
known consulting experts in the field, plus the EPA and many States. References available.
12. ECONOMICAL: Combine the above features and the life cycle costs are very competitive.

The total equals a modern, well tested, and very effective multi-level
ground water sampling system called a Water FLUTe™.
A TRIO: add our sealing borehole liner, and hydraulic conductivity profiling while installing
the blank liner, and you have a very nice solution to your site characterization and
monitoring needs. Too good to be true? Talk to our customers.

Flexible Liner Underground Technologies (FLUTe™), 6 Easy St., Santa Fe, NM 87506.
www.flut.com. Phone: 888-333-2433, or info@flut.com.

Water FLUTe® Multi-Level Sampling System
(Single port system shown for clarity)

Filling from Formation

Pumping Procedure

Pump quick
connect

Gas
bottle
3 way
valve

Sample
container

Formation
head in pump
Sealing liner

Spacer
defining
monitoring
interval

“Pump tube”

Port behind
spacer thru
liner
“Sample tube”
Sample tube

Pump tube

Second
check valve
“Bottom of
the U”
First
check valve

Port to pump
tube

Buffer
against
aeration

Gas/water
interface at
end of sample
stroke

“Bottom of
the U”
First
check valve
(closed)

Westbay System

Multilevel Technology for Subsurface Characterization and Monitoring

Is Groundwater Monitoring Important?
WHY GROUNDWATER MONITORING?

Groundwater is an essential resource of
great social, environmental and economic
importance. With continuous population growth
and industrial expansion impacting the state of
groundwater around the world, implementing
comprehensive groundwater management
strategies is critical.

Environmental monitoring for
unconventional oil and gas

Groundwater monitoring networks:
 provide baseline data to map the spatial and

temporal distribution of water quality
 identify short-term changes to groundwater

4D subsurface characterization using
Westbay technology

flow from pumping, natural recharge and
discharge, agricultural and industry use
 isolate impacts to groundwater from
contaminant spills and releases
 present early warning of potential risks and
the need for mitigation measures
 offer real-time accounting of water use and
compliance with regulatory guidelines
OUR SOLUTION

Characterization of contamination plume using
Westbay System

For more information visit www.westbay.com

Since 1978, the Westbay* System has provided
its clients with a cost-effective, multilevel
monitoring technology designed for long-term
groundwater monitoring and data acquisition.
The Westbay System is designed for collecting
subsurface data at any number of discrete
positions within a single well. Under even the
most complex hydrogeologic conditions, this
completely customizable system is a costeffective, reliable solution that surpasses
traditional monitoring methods.

Automated Monitoring Configuration (String of Probes and Datalogger)

As an essential component of water
management, groundwater monitoring networks
are designed to optimize the collection of vast
amounts of field data during the life of a project.
Collection, analysis, and management of water
levels and water quality parameters provide
fundamental baseline information necessary
for identifying potential risks and managing
groundwater as a sustainable resource.
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Flexible, industry-tested design offers
Superior Performance

Westbay System
OVERVIEW

Completion methods include:
 packers in open borehole
 packers through temporary casing
 packers in a cased well
 packers in cemented and perforated well
 direct backfill

Westbay System advantages:

WESTBAY SYSTEM PROBES

 obtain measurements and samples at any

A variety of probes are available for use with
the Westbay System. Reliable, accurate, and
portable wireline-operated probes can be
lowered into the casing system and used to:
 measure groundwater pressure
 test hydraulic parameters
 collect samples in-situ
 perform system specific tests

number of discrete locations along a single
borehole
 collect samples without purging
 designed for long-term monitoring
 engineered to operate at great depths
 reduced drilling and installation costs, with
minimal site disturbance
 removable probes allow for convenient
calibration and servicing
 built-in defensible QA/QC procedures

1

WELL COMPLETIONS

2
Monitoring Zone

4

3

Westbay Systems can be installed in a
number of different ways to suit geologic
conditions, drilling methods, and project
objectives.

The Westbay System is a completely
versatile, multilevel monitoring technology
that allows testing of hydraulic conductivity,
monitoring of fluid pressure and collection
of fluid samples from multiple zones within
a single borehole. Designed for reliability
and defensibility, the Westbay System can
accommodate a wide variety of borehole
conditions including diameter, depth,
temperature and chemistry considerations.

Westbay Systems are engineered with a
unique, customizable casing system. The
casing system is available in two sizes (MP38
and MP55) and manufactured from plastic
or stainless steel to fit various borehole
dimensions and operational requirements.
Hydraulically-inflated packers and/or backfill
provide engineered seals between monitoring
zones, preventing unnatural flow and crosscontamination. Valved ports in the zones
provide access for monitoring, sampling and
hydraulic testing.

1

PACKERS

 Engineered seal in a range of borehole sizes

COLLECTING GROUNDWATER SAMPLES

Westbay Systems offer the unique ability to
collect discrete fluid samples at formation
pressure. For sample collection the probe and
sample container are lowered to the desired
depth, where the sample is collected into the
container. The probe and container are then
retrieved to the surface for further analysis.
Westbay System sampling allows you to:
 collect samples with minimal disturbance
and without repeated purging
 maintain samples at formation pressure
 monitor pressure during sampling
 document quality assurance

2

 For fluid pressure measurements, fluid

 No dedicated inflation lines
 Controlled hydraulic inflation with record of

pressure and volume
 Quality control tests to confirm performance
at any time after installation
3

For more information, visit www.westbay.com

MEASUREMENT PORT

sampling and low-k testing

3

PUMPING PORT

 For purging, hydraulic conductivity testing,

and quality control testing.

Accurate, reliable long-term monitoring delivers
Definitive Results
MEASURING GROUNDWATER PRESSURE

TESTING HYDRAULIC PARAMETERS

Westbay pressure probes can be used to
take periodic, manual measurements of
in-situ fluid pressures or to automatically
monitor pressures using telemetry.

Westbay technology provides many effective
methods for evaluating and testing the
hydraulic characteristics of a site.

With a single probe, pressures are measured
one port at a time. The output from the
probes is digitized and transmitted through a
rugged but lightweight wireline to a control
unit at the surface. By attaching a standard
laptop to the interface, data can easily be
downloaded and stored for interpretation
and analysis.

Discrete monitoring ports offer the unique
ability to observe and record details within a
single well.
Westbay Systems allow you to:
 observe detailed distributions of

groundwater pressures
 observe the effects of pumping tests or

1

changes in barometric pressures
 gain insight into permability variations

For automated multilevel measurements of
fluid pressures, a string of pressure probes
can be distributed down the well with each
probe located at a selected measurement
port. Each probe has a unique identity,
allowing them to be polled individually or
simultaneously by the datalogger.
Westbay Systems allow you to:
 measure pressure at multiple locations in
a single well
 measure manually or automatically
 redeploy probes in alternate locations
 select from a variety of logging modes
 perform in-situ calibration checks
 document quality assurance

 generate a stress in a monitoring zone and

observe responses of neighbouring zones
and wells

2

A number of qualitative and quantitative tests
can be performed to determine the hydraulic
parameters of formation materials or to verify
the operation of the system.
 single-zone tests

6

 slug tests
 pulse-interference tests
 constant-head tests
 vertical interference tests
 cross hole tests
 tracer tests

As part of a complete environmental
monitoring project, Westbay Systems are
engineered to meet the rigorous demands
of a wide range of operations. Westbay
Systems provide the highest level data quality
necessary to support critical decisions.

4

CENTRAL ACCESS CASING

6

SAMPLER PROBE

7
5
7

SAMPLE CONTAINER

 Made of plastic (PVC) or stainless steel

 Independently controlled sampling valve

 Maintains sample pressure during recovery

 Two sizes: 38 mm [1.5 in], 55 mm [2.2 in]

 Silicon strain-guage pressure transducer

 Easy to clean

 Operational capability to depths of 1,200m

 Location/activation mechanism compatible

[4,000 ft]

5

with Westbay System

SEALED CONNECTIONS

 All casing connections sealed by o-rings

Contact us at info@westbay.com
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Applications
Groundwater Resource
Management

 Groundwater basin management
 Manage aquifer recharge operations
 Seawater intrusion
 Detailed long-term monitoring

Contaminant Site
Investigations

 Site characterization
 Plume delineation
 Remediation design and performance monitoring

Geologic Repositories

 Site characterization
 Determine feasibility of underground disposal site

Geotechnical Projects

 Monitoring of pore pressure, slope stability for tunnels, subsidence and drainage
 Groundwater pressure monitoring at large dams

Mining

 Pre-feasibility planning and support
 Subsurface characterization and monitoring
 Acid rock drainage assessment and control
 Monitoring of leach operations
 Environmental impact assessment and site closure
 Sub-permafrost groundwater monitoring

Unconventional Oil and Gas

 Site characterization to reduce risk and minimize regulatory pushback
 Evaluation of water management alternatives
 Optimum placement, design and construction of injection wells
 Compliance monitoring and minimization of cross-contamination
 Closure design and performance monitoring

Features and Benefits
Features

 Unlimited number of monitoring zones in a single well
 Additional data at small incremental cost
 Sealed monitoring zones
 Collect water samples without repeated purging
 Automated pressure monitoring at multiple depths

Benefits

 Wide suite of hydraulic test methods
 Removable and upgradeable probes
 Improved security
 Excellent field quality control procedures
 Custom components available to meet

operational requirements

 Improve understanding of hydrogeological conditions  Minimize wellbore storage effects

and contaminant transport

 Minimize cross-contamination

 Minimize drilling cost and time

 Increase confidence in data

 Reduce site disturbances

 Reduce health, safety and environmental risks

Contact us at info@westbay.com
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BESST Inline ZIST

(Patented)

Zone Isolation Sampling Technology: An elegant addition to
well construction that dramatically reduces purge volumes –
for shallow to deep wells (>3,000 feet)
Purge volume reduction can be an important consideration
for long-term groundwater monitoring programs. Early
technical guidance from the US EPA Superfund Program
prescribed the concept of 3-5 wet casing volume purging
and was quickly adopted by many regulatory agencies
throughout the US. This can lead to time, transport and
storage problems when purging large volumes of water
from a well, especially in remote or hard to reach
locations. Isolating the well screen from the rest of the
well casing sharply reduces the required volume to be
removed.
Instead of using expensive and complex inflatable packers
to isolate the screened interval of a well, the BESST Inline
ZIST uses a flush threaded receiver that is installed in-line
with the well casing at the top of the screen during
construction. The receiver features a gentle taper that the
Panacea Pump (or a ZIST docking weight attached to a
pump) into which the pump seats; forming a water-tight
seal that isolates the screened section of the well from the
rest of the well casing. The receiver also acts to support
the pump and the tubing running to the surface; “offloading” the tensile pull on the tubing and support cable
(which is ideal for deep monitoring well applications such
as monitoring for oil shale fracking and oil field
monitoring). The pump intake is located just below this
seal, so that only water from the newly isolated screened
section is removed during pumping.
Figure 1 - Diagram of a 4" Inline ZIST receiver with docked
Panacea P200 pump. The P200 is modified with a docking
weight attachment and a docking cage. The cage enables easy
seating and removal of the pump from the receiver.

BESST Inc. (415) 453-2501
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Inline ZIST receivers are available for 1”, 1.25”, 2” and 4” wells, and are all compatible with BESST’s
line of Panacea Pumps. Custom receivers are available as well.
Although the pump is seated at the top of the screen, sample points at different depths within the
screen section can be accommodated with optional drop tubes that locate the intake at any position
within the well screen.
Water Level Measurements
Water level measurements are simply accommodated. The pump can be lifted and suspended a few
inches off the receiver between monitoring events, allowing groundwater within the well screen to
communicate with the atmosphere and adjust to hydrostatic pressure over time. When it is time to
sample, the pump is lowered – allowing the pump to conformably seat into the tapered receiver. The
tubing is attached via a tubing clip located on the underside of the well suspension cap. When the
operator opens the well, the first task typically is to obtain a water level measurement. The pump is
then reset into the ZIST receiver by lowering it a few inches until it seats – thereby allowing the well
screen section to be purged and sampled.
Alternatively, BESST also offers customized Inline transducer integration options so that a transducer
can be housed in the isolated section of the well and record pressure and temperature data based on
the water from the formation, and not the static water in the casing.

BESST Inc. (415) 453-2501
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Case Study: From 2012 to 2014, 100 Panacea Pumps in
25 nested wells built with Inline ZIST were installed as
part of the Groundwater System Improvement Study
(GSIS) through the Los Angeles Department of Water
and Power. Trichloroethylene (TCE) and
tetrachloroethylene (PCE) contamination had
threatened regional groundwater supplies, even
requiring the deactivation of several water supply wells.
The ZIST wells were used to help determine the extent
of contamination as well as to evaluate treatment
options and to gather annual data on water quality.
Well locations included sidewalks, parking lots and
curbside street access points, limiting space for storing
purge water. Deep zone pump depths were in the range
of 700 – 800 ft bgs, with water levels ranging from 250 –
350 ft bgs. Because the Inline ZIST system was able to
completely isolate the screened section from the rest of
the casing, purge volumes required prior to sampling
were reduced on these deep wells by more than a factor
of 10!

Figure 2- Stainless Steel Panacea P200 being
deployed into a nested monitoring well in North
Hollywood, CA. Tubing is 3/8" OD FEP bundled with
3/16" stainless steel support cable. The docking
cage is located at the bottom of the photo.
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Integrated Pump and Transducer for BESST ZIST
Technology
Access water level in ZIST wells and fractured bedrock boreholes without a
separate piezometer!
BESST’s integrated pump and transducer assembly installs a pressure transducer in-line with the Panacea Pump
and the ZIST Receiver; which measures aquifer pressure on a real time basis. The pump and transducer are
conjointly docked into the ZIST receiver. Therefore, the ZIST transducer sees the changes in formation pressure on
a 24/7 basis, almost at the same time they are actually happening in the aquifer. The lag time between
formational pressure changes and corresponding water level changes in monitoring wells is essentially eliminated.
System Advantages:
•
•
•
•

Available for both Retro and Inline ZIST systems
Can be adapted to any ZIST diameter.
No need to install a separate piezometer: COST SAVINGS
o drilling costs are reduced because borehole size is reduced
Excellent for Slim Hole, Fractured Bedrock Applications with Straddle
Packer Integrations.

The BESST Panacea Pump and integrated pressure transducer are
contained within the same housing that docks into the ZIST receiver;
isolating the well screen. Water from the well screen can pass through the
bottom of the housing, enabling the transducer to read the pressure
within the screened section. The pump tubing and transducer cable exit
the top of the housing through water tight, sealed ports, maintaining the
isolation of the well screen. Following the download of transducer data,
the Panacea Pump can be activated and used to purge and sample the
screened section of the well. The system is…
•
•
•

Easily removed for servicing
Adaptable to any ZIST receiver
Compatible with any transducer

