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1. Introduction

This Stage I Abatement Plan presents the site investigations conducted by GHD Services, Inc. 
(GHD) at the Phillips 66 Company (Phillips 66) Albuquerque Products Terminal located at 6356 
Desert Road in Albuquerque, New Mexico (Site). Site location is presented on Figure 1. General 
features of the Site are depicted on Figure 2. This report summarizes:

Site Description 

Site History 

Site Investigations

Monitoring Program

Quality Assurance Plan

Site Specific Health and Safety Plan

Schedule

Conclusion

2. Site Description 

The Phillips 66 Albuquerque Products Terminal is an active bulk storage and distribution facility 
located in an industrial area approximately seven miles south of central Albuquerque in Bernalillo 
County. The Site encompasses approximately 16 acres and includes a tank farm, truck loading rack, 
and administrative building. 

3. Site History

This Site has historically been impacted by various on-site sources. 

On October 14, 1997, Phillips reported to The New Mexico Environment Department (NMED) 
Assessment and Abatement Section, a release of approximately 420 gallons of Transmix from a 
sump located in the truck loading rack. Approximately 168 gallons were recovered. Phillips collected 
soil samples within and beneath the impacted soils. On September 18, 1997, NMED approved the 
monitoring plan submitted on August 15, 1997. The monitoring plan specified sampling monitor wells 
MW-1 through MW-4 on a semi-annual bases for benzene, toluene, ethylbenzene, and xylene 
(BTEX) and ethylene dibromide (EDB). 

On March 5, 2000, Phillips reported a release of approximately 546 gallons of Transmix from a sump 
located in the truck loading rack. Approximately 84 gallons were recovered. NMED approved the 
Corrective Action Report on November 22, 2000. Higgins and Associates installed a biovent well 
(BV-1) on January 23, 2001 in the vicinity of MW-5 to a total depth of 35 feet below ground surface 
(bgs). On March 6, 2001, monitoring point MP-1 was installed to a total depth of 35 feet bgs. The 
biovent well operated until October 2003.
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ConocoPhillips received approval to modify the monitoring plan and abandon select monitor wells on
October 30, 2003. On November 24 and 25, 2003, Maxim Technologies abandoned monitor wells 
MW-1, MW-2, MW-3 and MW-6. 

NMED issued an administrative Compliance Order (CO) for the Site (GWQB 2004 03) on April 16, 
2004. Three monitor wells (MW-7, MW-8, and MW-9) were installed in March 2007 for the purpose 
of above ground storage tank leak detection. These monitor wells, in addition to MW-4 and MW-5, 
were sampled annually since December 2009.

Releases were reported on December 17, 2009 in the Tank 102 and Tank 105 earthen containment 
areas. An estimated 138 barrels of aviation gasoline and water were released inside the berm of 
Tank 102 from a cracked coupling on a pipe located on the southwest side of Tank 102 on 
December 17, 2009. The second release was discovered by terminal operators on December 28, 
2009, where an estimated 1,499 barrels of aviation gasoline and water were released into the 
earthen containment area of Tank 105 from the failed circulation line for Tank 102. Approximately 
674 barrels of the released product and water were recovered using vacuum trucks the same day 
the release was discovered. Phillips 66 submitted a Corrective Action Plan (CAP) to the NMED on 
March 26, 2010 following initial release investigation efforts.

Soil vapor extraction (SVE) wells were installed at the Site along with monitor well MW-10 and air 
sparge well AI-01 in April 2010. Quarterly sampling of monitor wells MW-4 and MW-9 was initiated 
immediately following discovery of the Tank 102 releases. MW-10 was incorporated into the 
quarterly monitoring schedule after its installation.

Concurrent with the Tank 102 release investigation, delineation, and remediation system installation, 
a subsurface investigation of the loading rack area took place after vapor points in this area 
contained elevated detections of a tracer gas used in conjunction with a Tracer Tight® test. A direct 
push, truck mounted drill rig was used to delineate the area immediately surrounding the loading 
rack during November 2010. Subsequently, monitor well MW-11 was installed down gradient of the 
loading rack. MW-11 was added to the quarterly monitoring schedule immediately following 
installation.

A pilot test was conducted in January 2011, and the SVE system was started in June 2011. 

Light non aqueous phase liquid (LNAPL) was discovered in monitor well MW-10 on September 22, 
2011. In response to the LNAPL discovery, GHD placed a passive skimmer in MW-10 to recover 
LNAPL. The skimmer was checked, emptied, and reinstalled an average of three times per week 
from September 22 through November 1, 2011, and weekly thereafter until March 2012.

To further address LNAPL in MW-10, GHD installed monitor wells MW-12, MW-13, and MW-14 as 
potential LNAPL recovery and intermediate down gradient wells during November and December 
2011. These wells were incorporated into the quarterly monitoring schedule immediately following 
installation.

Monitor well MW-10 was abandoned in March 2012. MW-12 was equipped with a recovery pump in 
June 2012, immediately after LNAPL was discovered in the well. Dual phase extraction events 
performed at MW-12 and MW-13 in the fall of 2012 recovered approximately 208 gallons of LNAPL. 
MW-12 was incorporated into the SVE system at the Site in July 2013. 
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In June of 2012, an effort to further develop monitor wells MW-12 and MW-13 took place in 
preparation for a dual phase extraction event. On June 18, 2012, both wells were surged repeatedly 
following the addition of Aquaclear® PFD. Both wells were bailed dry on the following day. On June 
25, the wells were again surged following the addition of Aquaclear® AE. Both wells were then 
bailed dry repeatedly during the next four days. On June 27, 2012, 0.13 feet of product was 
discovered in MW-12. GHD installed a passive skimmer device in MW-12 immediately following 
discovery of LNAPL which was emptied weekly. An LNAPL recovery pump was installed at SVE-1D 
in May 2013. On July 13, LNAPL thickness in MW-12 had increased to 1.54 feet.

Beginning in March 2013, groundwater monitoring has been conducted on a semiannual basis.

The SVE system was shut down on August 9, 2013 because influent hydrocarbon concentrations 
were insufficient to maintain the system’s operating temperature. The LNAPL recovery and SVE 
systems were restarted on September 4, 2013 with a modification allowing emissions to bypass the 
thermal oxidizer and vent to ambient air. Approximately 50 gallons of LNAPL were recovered by the 
system before it was shut off in January 2014.

The SVE system was operated intermittently during 2014. A declining mass removal rate, averaging 
1.03 gallons per day during 201 days of operation in 2014, was the primary reason the SVE system 
was shut down after collection of the last air quality sample in September 2014. A 1.0 gallon per day 
mass removal rate had been established as a metric for consideration to cease operation of the SVE 
unit.

On September 30, 2015 GHD was on-site with the Albuquerque Environmental Health Department 
(AEHD) for a final inspection of the system to ensure all electrical components associated with the 
SVE unit have been disconnected. The AEHD issued a permit closure letter dated December 3, 
2015. The SVE unit was dismantled and removed from the Site in May 2016.

Power supply issues and short life span of the delicate carbon vanes in the air compressor have 
resulted in only intermittent operation of the air sparging unit at the site. 

On-site injection wells IW-1 and IW-2 and off site monitor well MW-15 were installed in August 2015. 

GHD performed an in situ chemical oxidation (ISCO) pilot study in November 2015 to address 1, 2
Dichloroethane (EDC) impacts in the southern plume area of monitor wells MW-9 and MW-11. 
Approximately 1600 gallons of a sodium hydroxide catalyzed sodium persulfate solution was 
pumped into each of the two injection wells installed at the loading rack.

In December 2016, GHD conducted the second ISCO injection treatment. Twelve batches of 15% 
activated ISCO solution, totaling approximately 3,100 gallons, were injected into IW-1. Nine similar 
batches, totaling approximately 2,600 gallons, were injected into IW-2.

In December 2017, GHD conducted the third ISCO injection treatment. Twenty batches of 15% 
activated ISCO solution, totaling approximately 5,266 gallons, were injected into IW-1. Twenty 
similar batches, totaling approximately 5,266 gallons, were injected into IW-2. 

In order to enhance the ISCO injections, GHD installed IW-4 on December 6, 2017, located 
approximately 15 feet up gradient of MW-9. GHD also cleared IW-3, located approximately 30 feet 
up gradient of MW-11, for utilities, but the well was not completed during this mobilization. 
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In April 2018, GHD received approval from NMED to complete the installation of IW-3. Injection well 
IW-3 and new monitor well MW-16 were installed between April 24 and 27, 2018.

4. Site Investigations  

4.1 Site Geology and Hydrogeology 

Subsurface investigations including assessment and delineation have been occurring at the Site 
beginning in the late 1990s and continuing through April 2018. Based on boreholes and well logs, 
the site geology is predominately silty sand. The hydraulic conductivity of the Site is interpreted to be 
3.5 x 10-6 feet/second based on the soil classification. No testing has been conducted to assess 
storativity, but in June of 1990, an eight inch water well was installed on site to 410 feet bgs and 
produced an estimated 400 gallons per minute. That well is used for firefighting activities and 
hydrostatic testing of the ASTs.

During the March 2019 sampling event, the groundwater elevations ranged from 4,903.66 feet 
above mean sea level (amsl) at MW-8 to 4,903.36 feet amsl at MW-15. Regional groundwater flows 
to the east/southeast with an approximate gradient of 0.0021 feet per foot, which is consistent with 
historical data. The Groundwater Potentiometric Surface Map is presented on Figure 3. Historical 
groundwater elevation data is presented in Table 1

Historical investigations near Tank 102 indicate that the vertical extent of the impacts extends to a 
depth of approximately 40 feet bgs. Investigations near Tank 105 found impacts extending to 20 feet 
bgs with one boring showing impacts to approximately 80 feet bgs. Investigations near the truck 
loading rack show elevated photoionization detector (PID) readings to a total depth of 35 feet bgs 
during the biovent well installation. Groundwater analytical data indicate impacts of EDC near the 
truck loading rack and EDB near Tanks 102 and 105. The March 2019 Groundwater Analytical Map 
is presented on Figure 4. Historical groundwater analytical data is presented in Table 2. 

As part of the Stage 1 Abatement Plan, GHD requested a GeoCheck report from Environmental 
Data Resources (EDR) which identified all wells within a 1 mile radius of the Site. The following table 
includes water wells within a ¼ mile radius of the Site. The remaining wells identified in the EDR 
report are outside of the ¼ mile radius  

Table 4.1 Water Well Search Results

Map ID POD # Location from Site Depth 
(Screen Interval)

Designated Use Potentiometric 
Location from 

Site
C14 RG 00541 X 0 – Mile East 186 (166 to 186) Subdivision Down gradient
D22 RG 00541 X2 to ¼ Mile SSW 160 (143 to 158) Domestic and 

Sanitary
Lateral

D23 RG 40084 POD1 to ¼ Mile SSW 112 (107 to 112) Sanitary Lateral
E24 RG 56113 S2 to ¼ Mile NE Not Reported Pollution 

Control
Lateral

E25 RG 56113 to ¼ Mile NE Not Reported Pollution 
Control

Lateral
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Table 4.1 Water Well Search Results

Map ID POD # Location from Site Depth 
(Screen Interval)

Designated Use Potentiometric 
Location from 

Site
E26 RG 56113 S to ¼ Mile NE Not Reported Pollution 

Control
Lateral

F27 RG 00541 DS to ¼ Mile SSE 128 (Unknown) Industrial Down gradient
F28 RG 00541 POD3 to ¼ Mile SSE 280 (206 – 276) Industrial Down gradient
D30 RG 96214 POD2 to ¼ Mile SSW Not Reported Sanitary Lateral

During the data review, GHD did not identify any drinking water wells within a one mile radius that 
are at risk from the groundwater impacts at the Site. The EDR GeoCheck map, presenting all 
existing wells within the subject area is presented on Figure 5. The full EDR report with well details 
is presented as Appendix A.

4.2 Surface Water Hydrogeology 

According to the Environmental Protection Agency's website "How’s My Waterway," an unnamed
tributary to the Rio Grande is located approximately 0.7 miles south of the Site. Surface water runoff 
would leave the site to the south and flow via ditch to the west. Water would eventually enter the Rio 
Grande approximately 4.5 miles south and west of the Site. Based on the location of surface waters 
in relation to the site, GHD does not believe that further surface water assessment activities are 
warranted. 

5. Monitoring Program

Semiannual groundwater monitoring and reporting will continue at the Site, utilizing low flow 
sampling techniques. Each groundwater monitoring event will include both gauging the depth to 
groundwater and collection of groundwater samples. The depth to groundwater will be measured 
using an oil-water interface probe graduated in increments of 0.01 feet. The total depth of the well 
will also gauged. The depth measurements will be made relative to a previously surveyed reference 
mark on the top of the PVC riser.

At each monitoring well, a bladder pump with a dedicated polyethylene bladder and dedicated 
polyethylene-lined tubing will be slowly submerged until the pump intake depth was set at 
approximately the center of the saturated screen or at the targeted pump intake depth based on 
prior groundwater sampling results. The water discharge line will be connected to a water quality 
meter and the airline will be attached to an MP-50 air compressor and control box. The pump will be
activated, the purge rate will be set; and initial groundwater field parameters will be measured and 
recorded. 

During the purge, the parameters will be measured and recorded at intervals of approximately five 
minutes. Parameters measured and recorded during the purge period will be pH, dissolved oxygen 
(DO), oxidation-reduction potential, temperature, turbidity, and specific conductance. Once these 
parameters stabilized to within criteria specified by the NMED, the water line will be disconnected 
from the water quality meter and the sample will be transferred from the water line directly into 
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laboratory-prepared sampling jars. Please note GHD is an NMED-certified laboratory (certification 
no. 12033) for the following analyze-immediately parameters: pH, specific conductance, DO, and 
turbidity.

The samples will be labeled and placed in a cooler containing ice pending shipment to Pace 
Analytical under chain of custody documentation. All samples will be analyzed for benzene, toluene, 
ethylbenzene, total xylenes (BTEX) and EDC by Environmental Protection Agency (EPA) Method 
8260, naphthalene by EPA Method 8270, and EDB by EPA Method 8011.These parameters are the 
contaminants of concern (COC) in groundwater at the Site. 

6. Quality Assurance Plan

GHD has prepared a quality assurance plan which is presented as Appendix B 

7. Site Health and Safety Plan

GHD has prepared a site specific health and safety plan which is presented as Appendix C 

8. Schedule 

Based on the data previously collected at the Site, GHD contends that this Stage 1 Abatement Plan 
can suffice for the Final Site Investigation Report.

9. Conclusion and Planned Site Activities

Site investigations have been occurring at the Site since the late 1990’s and have continued through 
2018. No further subsurface investigations will take place at this time, as the two contaminant 
plumes have been fully delineated and concentrations are stable or declining. Groundwater samples 
collected in March 2019 from monitor wells MW-9, MW-11, MW-12, MW-13, MW-14 and MW-16
contained contaminants of concern at concentrations above NMWQCC standards Semiannual 
groundwater monitoring and reporting will continue for the Site, as directed by the NMED.  

9.1 Proposed Future Work

GHD is planning to complete the Stage 2 Abatement plan when directed by the NMED. Following 
the approval of the Stage 2 Abatement Plan and the underground injection permit, GHD will continue 
ISCO injections to remediate the EDC impacts near the truck loading rack.
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Based on the recent groundwater chemical concentrations and their relation to the property 
boundary, the EDB plume in the tank farm area appears to be stable and/or declining. GHD and P66 
will focus on the EDC remediation while continuing to monitor the EDB plume. 

All of Which is Respectfully Submitted,

GHD

David Bonga
Project Manager

Christina Ruby
Portfolio Manager
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EDR WELL SEARCH RESULTS
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Table 1

Historical Groundwater Elevation Data
Albuquerque Products Terminal

6356 Desert Road
Albuquerque, New Mexico

Page 1 of 8

Well ID
Sample

Date

Casing
Elevation
(ft-amsl)

Depth to
LNAPL
(ft-btoc)

Depth to
Water

(ft-btoc)
LNAPL

Thickness (ft)

Corrected 
Groundwater

Elevation
(ft-amsl)

MW-4 8/18/1994 4996.96 -- NM -- NM
MW-4 11/8/1995 4996.96 -- NM -- NM
MW-4 2/6/1995 4996.96 -- NM -- NM
MW-4 5/4/1995 4996.96 -- NM -- NM
MW-4 8/22/1995 4996.96 -- NM -- NM
MW-4 11/8/1995 4996.96 -- NM -- NM
MW-4 2/27/1996 4996.96 -- NM -- NM
MW-4 5/8/1997 4996.96 -- 92.80 -- 4904.16
MW-4 10/10/1997 4996.96 -- 92.02 -- 4904.94
MW-4 4/22/1998 4996.96 -- 92.80 -- 4904.16
MW-4 11/2/1998 4996.96 -- 92.06 -- 4904.90
MW-4 4/29/1999 4996.96 -- 92.84 -- 4904.12
MW-4 10/15/1999 4996.96 -- 92.11 -- 4904.85
MW-4 4/19/2000 4996.96 -- 93.08 -- 4903.88
MW-4 10/24/2000 4996.96 -- 92.09 -- 4904.87
MW-4 4/19/2001 4996.96 -- 93.04 -- 4903.92
MW-4 10/25/2001 4996.96 -- 92.56 -- 4904.40
MW-4 4/24/2002 4996.96 -- 93.25 -- 4903.71
MW-4 10/31/2002 4996.96 -- 92.85 -- 4904.11
MW-4 4/22/2003 4996.96 -- 93.29 -- 4903.67
MW-4 10/31/2003 4996.96 -- 93.05 -- 4903.91
MW-4 5/10/2004 4996.96 -- 93.66 -- 4903.30
MW-4 11/24/2004 4996.96 -- 93.33 -- 4903.63
MW-4 9/28/2005 4996.96 -- 93.53 -- 4903.43
MW-4 11/3/2006 4996.96 -- 93.37 -- 4903.59
MW-4 4/5/2007 4996.96 -- 94.43 -- 4902.53
MW-4 10/24/2007 4996.96 -- 93.72 -- 4903.24
MW-4 10/29/2008 4996.96 -- 93.83 -- 4903.13
MW-4 10/29/2009 4996.96 -- 93.71 -- 4903.25
MW-4 12/31/2009 4996.96 -- 94.03 -- 4902.93
MW-4 3/10/2010 4996.96 -- 94.44 -- 4902.52
MW-4 9/8/2010 4996.96 -- 94.09 -- 4902.87
MW-4 12/29/2010 4996.96 -- 94.13 -- 4902.83
MW-4 3/31/2011 4996.96 -- 94.63 -- 4902.33
MW-4 5/4/2011 4996.96 -- 94.31 -- 4902.65
MW-4 6/30/2011 4996.96 -- 94.20 -- 4902.76
MW-4 9/23/2011 4996.96 -- 94.06 -- 4902.90
MW-4 12/22/2011 4996.96 -- 94.19 -- 4902.77
MW-4 4/4/2012 4996.96 -- 94.68 -- 4902.28
MW-4 6/28/2012 4996.96 -- 94.40 -- 4902.56
MW-4 9/27/2012 4996.96 -- 94.15 -- 4902.81
MW-4 12/4/2012 4996.96 -- 94.26 -- 4902.70
MW-4 3/27/2013 4996.96 -- 94.67 -- 4902.29

GHD 075015 (25)
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Well ID
Sample

Date

Casing
Elevation
(ft-amsl)

Depth to
LNAPL
(ft-btoc)

Depth to
Water

(ft-btoc)
LNAPL

Thickness (ft)

Corrected 
Groundwater

Elevation
(ft-amsl)

MW-4 9/24/2013 4996.96 -- 94.02 -- 4902.94
MW-4 3/11/2014 4996.96 -- 94.32 -- 4902.64
MW-4 9/11/2014 4996.96 -- 93.84 -- 4903.12
MW-4 3/10/2015 4996.96 -- 94.32 -- 4902.64
MW-4 9/16/2015 4996.96 -- 93.54 -- 4903.42
MW-4 3/17/2016 4996.96 -- 93.93 -- 4903.03
MW-4 9/20/2016 4996.96 -- 93.93 -- 4903.03
MW-4 4/5/2017 4996.96 -- 93.62 -- 4903.34
MW-4 10/20/2017 4996.96 -- 93.32 -- 4903.64
MW-4 3/28/2018 4996.96 -- 93.65 -- 4903.31
MW-4 9/17/2018 4996.96 -- 93.54 -- 4903.42
MW-4 9/26/2019 4996.96 -- 93.77 -- 4903.19

MW-5 4/22/1998 4991.4 -- 87.24 -- 4904.16
MW-5 11/2/1998 4991.4 -- 86.51 -- 4904.89
MW-5 4/29/1999 4991.4 -- 87.25 -- 4904.15
MW-5 10/15/1999 4991.4 -- 86.48 -- 4904.92
MW-5 4/19/2000 4991.4 -- 87.03 -- 4904.37
MW-5 10/24/2000 4991.4 -- 86.48 -- 4904.92
MW-5 4/19/2001 4991.4 -- 88.47 -- 4902.93
MW-5 10/25/2001 4991.4 -- 86.91 -- 4904.49
MW-5 4/24/2002 4991.4 -- 87.64 -- 4903.76
MW-5 10/31/2002 4991.4 -- 87.20 -- 4904.20
MW-5 4/22/2003 4991.4 -- 87.59 -- 4903.81
MW-5 10/31/2003 4991.4 -- 87.28 -- 4904.12
MW-5 5/10/2004 4991.4 -- 87.99 -- 4903.41
MW-5 11/24/2004 4991.4 -- 87.61 -- 4903.79
MW-5 9/28/2005 4991.4 -- 87.83 -- 4903.57
MW-5 11/3/2006 4991.4 -- 87.64 -- 4903.76
MW-5 4/5/2007 4991.4 -- 88.75 -- 4902.65
MW-5 10/25/2007 4991.4 -- 88.03 -- 4903.37
MW-5 10/29/2008 4991.4 -- 88.07 -- 4903.33
MW-5 10/30/2009 4991.4 -- 88.01 -- 4903.39
MW-5 12/31/2009 4991.4 -- 88.29 -- 4903.11
MW-5 3/10/2010 4991.4 -- 88.74 -- 4902.66
MW-5 9/9/2010 4991.4 -- 88.37 -- 4903.03
MW-5 12/29/2010 4991.4 -- 88.35 -- 4903.05
MW-5 3/31/2011 4991.4 -- 88.86 -- 4902.54
MW-5 5/4/2011 4991.4 -- 88.65 -- 4902.75
MW-5 6/30/2011 4991.4 -- 88.43 -- 4902.97
MW-5 9/23/2011 4991.4 -- 88.31 -- 4903.09
MW-5 12/22/2011 4991.4 -- NM -- NM
MW-5 4/4/2012 4991.4 -- 88.93 -- 4902.47

GHD 075015 (25)
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Well ID
Sample

Date

Casing
Elevation
(ft-amsl)

Depth to
LNAPL
(ft-btoc)

Depth to
Water

(ft-btoc)
LNAPL

Thickness (ft)

Corrected 
Groundwater

Elevation
(ft-amsl)

MW-5 6/28/2012 4991.4 -- 88.64 -- 4902.76
MW-5 9/27/2012 4991.4 -- 88.45 -- 4902.95
MW-5 3/10/2015 4991.4 -- 88.45 -- 4902.95
MW-5 3/28/2013 4991.4 -- 88.95 -- 4902.45
MW-5 9/24/2013 4991.4 -- 88.26 -- 4903.14
MW-5 3/11/2014 4991.4 -- 88.58 -- 4902.82
MW-5 9/11/2014 4991.4 -- 88.03 -- 4903.37
MW-5 3/10/2015 4991.4 -- 88.61 -- 4902.79
MW-5 9/15/2015 4991.4 -- 87.89 -- 4903.51
MW-5 3/17/2016 4991.4 -- 88.22 -- 4903.18
MW-5 9/20/2016 4991.4 -- 87.60 -- 4903.80
MW-5 4/5/2017 4991.4 -- 87.89 -- 4903.51
MW-5 10/17/2017 4991.4 -- 87.53 -- 4903.87
MW-5 3/27/2018 4991.4 -- 87.96 -- 4903.44
MW-5 9/17/2018 4991.4 -- 87.75 -- 4903.65
MW-5 9/26/2019 4991.4 -- 88.02 -- 4903.38

MW-7 4/5/2007 4982.36 -- 78.94 -- 4903.42
MW-7 10/24/2007 4982.36 -- 78.17 -- 4904.19
MW-7 10/28/2008 4982.36 -- 78.16 -- 4904.20
MW-7 10/29/2009 4982.36 -- 78.10 -- 4904.26
MW-7 12/31/2009 4982.36 -- 78.42 -- 4903.94
MW-7 3/10/2010 4982.36 -- 78.87 -- 4903.49
MW-7 9/8/2010 4982.36 -- 78.51 -- 4903.85
MW-7 12/29/2010 4982.36 -- 78.54 -- 4903.82
MW-7 3/31/2011 4982.36 -- 78.98 -- 4903.38
MW-7 5/4/2011 4982.36 -- 78.72 -- 4903.64
MW-7 6/30/2011 4982.36 -- 78.50 -- 4903.86
MW-7 9/22/2011 4982.36 -- 78.43 -- 4903.93
MW-7 12/22/2011 4982.36 -- 78.56 -- 4903.80
MW-7 4/4/2012 4982.36 -- 79.04 -- 4903.32
MW-7 6/28/2012 4982.36 -- 78.70 -- 4903.66
MW-7 9/27/2012 4982.36 -- 78.52 -- 4903.84
MW-7 12/4/2012 4982.36 -- 78.61 -- 4903.75
MW-7 3/28/2013 4982.36 -- 79.04 -- 4903.32
MW-7 9/23/2013 4982.36 -- 78.46 -- 4903.90
MW-7 3/11/2014 4982.36 -- 78.83 -- 4903.53
MW-7 9/10/2014 4982.36 -- 78.31 -- 4904.05
MW-7 3/9/2015 4982.36 -- 78.80 -- 4903.56
MW-7 9/15/2015 4982.36 -- 78.01 -- 4904.35
MW-7 3/17/2016 4982.36 -- 78.43 -- 4903.93
MW-7 9/20/2016 4982.36 -- 77.71 -- 4904.65
MW-7 4/5/2017 4982.36 -- 77.96 -- 4904.40
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Well ID
Sample

Date

Casing
Elevation
(ft-amsl)

Depth to
LNAPL
(ft-btoc)

Depth to
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(ft-btoc)
LNAPL

Thickness (ft)

Corrected 
Groundwater

Elevation
(ft-amsl)

MW-7 10/17/2017 4982.36 -- 76.95 -- 4905.41
MW-7 3/27/2018 4982.36 -- 78.08 -- 4904.28
MW-7 9/17/2018 4982.36 -- 77.85 -- 4904.51
MW-7 3/26/2019 4982.36 -- 78.16 -- 4904.20

MW-8 4/5/2007 4997.28 -- 94.52 -- 4902.76
MW-8 10/24/2007 4997.28 -- 93.91 -- 4903.37
MW-8 10/28/2008 4997.28 -- 93.94 -- 4903.34
MW-8 10/29/2009 4997.28 -- 93.89 -- 4903.39
MW-8 12/31/2009 4997.28 -- 94.11 -- 4903.17
MW-8 3/10/2010 4997.28 -- 94.57 -- 4902.71
MW-8 9/8/2010 4997.28 -- 94.27 -- 4903.01
MW-8 12/29/2010 4997.28 -- 94.26 -- 4903.02
MW-8 3/31/2011 4997.28 -- 94.72 -- 4902.56
MW-8 5/4/2011 4997.28 -- 94.51 -- 4902.77
MW-8 6/30/2011 4997.28 -- 94.36 -- 4902.92
MW-8 9/22/2011 4997.28 -- 94.19 -- 4903.09
MW-8 12/22/2011 4997.28 -- 94.30 -- 4902.98
MW-8 4/4/2012 4997.28 -- 94.72 -- 4902.56
MW-8 6/28/2012 4997.28 -- 94.49 -- 4902.79
MW-8 9/27/2012 4997.28 -- 94.26 -- 4903.02
MW-8 12/4/2012 4997.28 -- 94.33 -- 4902.95
MW-8 3/28/2013 4997.28 -- 94.70 -- 4902.58
MW-8 9/23/2013 4997.28 -- 94.22 -- 4903.06
MW-8 3/11/2014 4997.28 -- 94.48 -- 4902.80
MW-8 9/10/2014 4997.28 -- 94.05 -- 4903.23
MW-8 3/9/2015 4997.28 -- 94.42 -- 4902.86
MW-8 9/15/2015 4997.28 -- 93.77 -- 4903.51
MW-8 3/17/2016 4997.28 -- 94.04 -- 4903.24
MW-8 9/20/2016 4997.28 -- 93.51 -- 4903.77
MW-8 4/5/2017 4997.28 -- 93.71 -- 4903.57
MW-8 10/20/2017 4997.28 -- 93.43 -- 4903.85
MW-8 3/27/2018 4997.28 -- 93.72 -- 4903.56
MW-8 9/17/2018 4997.28 -- 93.62 -- 4903.66
MW-8 3/26/2019 4997.28 -- 93.84 -- 4903.44

GHD 075015 (25)
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Well ID
Sample

Date

Casing
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(ft-amsl)
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LNAPL

Thickness (ft)

Corrected 
Groundwater

Elevation
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MW-9 4/5/2007 4998.74 -- 96.25 -- 4902.49
MW-9 10/25/2007 4998.74 -- 95.51 -- 4903.23
MW-9 10/29/2008 4998.74 -- 95.55 -- 4903.19
MW-9 10/29/2009 4998.74 -- 95.50 -- 4903.24
MW-9 12/31/2009 4998.74 -- 95.82 -- 4902.92
MW-9 3/10/2010 4998.74 -- 96.17 -- 4902.57
MW-9 9/9/2010 4998.74 -- 95.89 -- 4902.85
MW-9 12/29/2010 4998.74 -- 95.92 -- 4902.82
MW-9 3/31/2011 4998.74 -- 96.32 -- 4902.42
MW-9 5/4/2011 4998.74 -- 96.12 -- 4902.62
MW-9 6/30/2011 4998.74 -- 95.92 -- 4902.82
MW-9 9/23/2011 4998.74 -- 95.79 -- 4902.95
MW-9 12/22/2011 4998.74 -- 95.88 -- 4902.86
MW-9 4/4/2012 4998.74 -- 96.38 -- 4902.36
MW-9 6/28/2012 4998.74 -- 96.12 -- 4902.62
MW-9 9/27/2012 4998.74 -- 95.92 -- 4902.82
MW-9 12/4/2012 4998.74 -- 95.93 -- 4902.81
MW-9 3/28/2013 4998.74 -- 96.40 -- 4902.34
MW-9 9/23/2013 4998.74 -- 95.73 -- 4903.01
MW-9 3/11/2014 4998.74 -- 96.01 -- 4902.73
MW-9 9/10/2014 4998.74 -- 95.52 -- 4903.22
MW-9 3/9/2015 4998.74 -- 96.03 -- 4902.71
MW-9 9/16/2015 4998.74 -- 95.37 -- 4903.37
MW-9 1/11/2016 4998.74 -- 95.31 -- 4903.43
MW-9 3/18/2016 4998.74 -- 95.70 -- 4903.04
MW-9 9/20/2016 4998.74 -- 95.12 -- 4903.62
MW-9 4/6/2017 4998.74 -- 95.37 -- 4903.37
MW-9 10/20/2017 4998.74 -- NM -- --
MW-9 3/28/2018 4998.74 -- 95.55 -- 4903.19
MW-9 9/17/2018 4998.74 -- 95.19 -- 4903.55
MW-9 3/26/2019 4998.74 -- 91.00 -- 4907.74

MW-10 4/22/2010 NM -- NM -- NM
MW-10 6/30/2010 NM -- 84.05 -- NM
MW-10 9/9/2010 NM -- 83.97 -- NM
MW-10 12/29/2010 NM -- 83.98 -- NM
MW-10 3/31/2011 NM -- 84.46 -- NM
MW-10 6/30/2011 NM -- 83.91 -- NM
MW-10 9/23/2011 NM -- NM -- NM
MW-10 12/22/2011 NM -- 84.38 -- NM
MW-10 3/13/2018 Destroyed

GHD 075015 (25)
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Well ID
Sample

Date
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Elevation
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Depth to
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Depth to
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LNAPL

Thickness (ft)
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Groundwater

Elevation
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MW-11 4/1/2011 4994.19 -- 91.81 -- 4902.38
MW-11 6/30/2011 4994.19 -- 91.39 -- 4902.8
MW-11 9/23/2011 4994.19 -- 91.21 -- 4902.98
MW-11 12/22/2011 4994.19 -- 91.34 -- 4902.85
MW-11 4/4/2012 4994.19 -- 91.83 -- 4902.36
MW-11 6/28/2012 4994.19 -- 91.55 -- 4902.64
MW-11 9/27/2012 4994.19 -- 91.36 -- 4902.83
MW-11 12/4/2012 4994.19 -- 91.38 -- 4902.81
MW-11 3/28/2013 4994.19 -- 91.86 -- 4902.33
MW-11 9/24/2013 4994.19 -- 91.16 -- 4903.03
MW-11 3/11/2014 4994.19 -- 91.48 -- 4902.71
MW-11 9/10/2014 4994.19 -- 90.95 -- 4903.24
MW-11 3/9/2015 4994.19 -- 91.49 -- 4902.7
MW-11 9/16/2015 4994.19 -- 90.78 -- 4903.41
MW-11 1/11/2016 4994.19 -- 90.79 -- 4903.4
MW-11 3/18/2016 4994.19 -- 91.11 -- 4903.08
MW-11 9/20/2016 4994.19 -- 90.49 -- 4903.7
MW-11 4/6/2017 4994.19 -- 90.79 -- 4903.4
MW-11 10/20/2017 4994.19 -- 90.58 -- 4903.61
MW-11 3/28/2018 4994.19 -- 90.98 -- 4903.21
MW-11 9/17/2018 4994.19 -- 90.68 -- 4903.51
MW-11 3/26/2019 4994.19 -- 95.53 -- 4898.66

MW-12 12/20/2011 NM -- 86.2 -- NM
MW-12 4/4/2012 NM -- 86.67 -- NM
MW-12 6/28/2012 NM 85.54 86.53 0.99 NM
MW-12 9/28/2012 NM 85.85 87.20 1.35 NM
MW-12 12/4/2012 NM 85.46 85.57 0.11 NM
MW-12 3/28/2013 NM 85.78 86.24 0.46 NM
MW-12 9/23/2013 NM -- 86.66 -- NM
MW-12 3/11/2014 NM -- 85.28 -- NM
MW-12 9/11/2014 NM 87.01 87.02 0.01 NM
MW-12 3/10/2015 NM -- 87.25 -- NM
MW-12 9/15/2015 NM 87.07 87.13 0.06 NM
MW-12 3/17/2016 NM -- 87.36 -- NM
MW-12 9/20/2016 NM -- 86.64 -- NM
MW-12 4/6/2017 NM -- 87.00 -- NM
MW-12 10/23/2017 NM -- 85.38 -- NM
MW-12 3/29/2018 NM -- 85.70 -- NM
MW-12 9/17/2018 NM -- 85.53 -- NM
MW-12 3/26/2019 NM -- 85.79 -- NM

GHD 075015 (25)
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Thickness (ft)
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Groundwater

Elevation
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MW-13 12/28/2011 NM -- -- -- NM
MW-13 4/4/2012 NM -- 87.57 -- NM
MW-13 6/29/2012 NM -- 87.18 -- NM
MW-13 9/28/2012 NM 86.80 88.13 1.33 NM
MW-13 12/4/2012 NM 86.94 87.27 0.33 NM
MW-13 3/28/2013 NM 87.37 88.10 0.73 NM
MW-13 9/24/2013 NM -- 86.69 -- NM
MW-13 3/11/2014 NM -- 87.22 -- NM
MW-13 9/11/2014 NM -- 86.60 -- NM
MW-13 3/10/2015 NM -- 87.68 -- NM
MW-13 9/16/2015 NM -- 86.55 -- NM
MW-13 3/18/2016 NM -- 86.91 -- NM
MW-13 9/20/2016 NM -- 85.85 -- NM
MW-13 4/6/2017 NM -- 86.52 -- NM
MW-13 10/23/2017 NM -- 86.27 -- NM
MW-13 3/28/2018 NM -- 86.62 -- NM
MW-13 9/17/2018 NM -- 86.46 -- NM
MW-13 3/26/2019 NM -- 86.71 -- NM

MW-14 12/28/2011 NM -- -- -- NM
MW-14 4/4/2012 NM -- 92.33 -- NM
MW-14 6/28/2012 NM -- 92.07 -- NM
MW-14 9/27/2012 NM -- 91.91 -- NM
MW-14 12/4/2012 NM -- 91.91 -- NM
MW-14 3/27/2013 NM -- 92.37 -- NM
MW-14 9/24/2013 NM -- 91.67 -- NM
MW-14 3/11/2014 NM 92.05 92.06 0.01 NM
MW-14 9/11/2014 NM -- 91.49 -- NM
MW-14 3/10/2015 NM -- 92.04 -- NM
MW-14 9/16/2015 NM -- 91.37 -- NM
MW-14 3/17/2016 NM -- 91.67 -- NM
MW-14 9/20/2016 NM -- 91.10 -- NM
MW-14 4/6/2017 NM -- 91.35 -- NM
MW-14 10/20/2017 NM -- 91.06 -- NM
MW-14 3/28/2018 NM -- 91.40 -- NM
MW-14 9/17/2018 NM -- 91.23 -- NM
MW-14 3/26/2019 NM -- 91.51 -- NM

GHD 075015 (25)



Table 1

Historical Groundwater Elevation Data
Albuquerque Products Terminal

6356 Desert Road
Albuquerque, New Mexico

Page 8 of 8

Well ID
Sample

Date

Casing
Elevation
(ft-amsl)

Depth to
LNAPL
(ft-btoc)

Depth to
Water

(ft-btoc)
LNAPL

Thickness (ft)

Corrected 
Groundwater

Elevation
(ft-amsl)

MW-15 9/16/2015 5003.86 -- 100.70 -- 4903.16
MW-15 3/17/2016 5003.86 -- 100.96 -- 4902.9
MW-15 9/20/2016 5003.86 -- 100.33 -- 4903.53
MW-15 4/5/2017 5003.86 -- 100.61 -- 4903.25
MW-15 10/18/2017 5003.86 -- 100.28 -- 4903.58
MW-15 3/27/2018 5003.86 -- 100.63 -- 4903.23
MW-15 9/17/2018 5003.86 -- 100.50 -- 4903.36
MW-15 3/26/2019 5003.86 -- 100.73 -- 4903.13

MW-16 9/17/2018 NM -- 97.36 -- NM
MW-16 3/26/2019 NM -- 85.65 -- NM

Notes:

ft = feet
amsl = above mean sea level
LNAPL = light non-aqueous phase liquid
btoc = below top of casing
-- = not detected
DRY = well dry upon gauging
Corrected Groundwater Elevation = Top of Casing - (Depth To Water - (0.78 x LNAPL Thickness))

GHD 075015 (25)
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Well ID Sample Date
Benzene 
(mg/L)

Toluene 
(mg/L)

Ethylbenzene 
(mg/L)

Total Xylenes 
(mg/L)

1,2-EDB 
(mg/L)

1,2-EDC
(mg/L)

Naphthalene 
(mg/L)

1-
Methylnaphthalene 

(mg/L)

2-
Methylnaphthalene

(mg/L)
0.01 0.75 0.75 0.75 0.0001 0.01 0.03 0.03 0.03

MW-4 08/18/94 0.0052 ND 0.0015 0.024 -- -- -- -- --
MW-4 11/10/94 0.0058 ND ND 0.017 -- -- -- -- --
MW-4 02/06/95 0.0033 ND ND 0.0094 -- -- -- -- --
MW-4 05/04/95 0.0059 ND ND 0.016 -- -- -- -- --
MW-4 08/22/95 0.0037 ND ND 0.01 -- -- -- -- --
MW-4 11/08/95 0.0023 ND ND 0.0096 -- -- -- -- --
MW-4 02/27/96 0.0022 ND 0.00096 0.01 -- -- -- -- --
MW-4 05/08/97 0.007 ND 0.0023 0.022 -- 0.002 -- -- --
MW-4 10/10/97 0.0046 ND ND 0.0032 0.004 -- -- -- --
MW-4 04/22/98 0.004 ND ND 0.0049 0.0051 -- -- -- --
MW-4 11/02/98 0.0003 0.0004 0.006 0.0135 0.0022 -- -- -- --
MW-4 04/29/99 -- -- -- -- 0.00845 -- -- -- --
MW-4 10/15/99 0.0045 ND ND ND 0.0056 -- -- -- --
MW-4 04/19/00 -- -- -- -- 0.0033 -- -- -- --
MW-4 10/24/00 0.0019 ND ND ND 0.0019 -- -- -- --
MW-4 04/19/01 -- -- -- -- 0.00054 -- -- -- --
MW-4 10/25/01 ND ND ND ND -- -- -- -- --
MW-4 04/24/02 -- -- -- -- 0.00008 -- -- -- --
MW-4 10/31/02 < 0.002 < 0.002 < 0.002 < 0.005 0.000037 < 0.000029 -- --
MW-4 04/22/03 -- -- -- -- 0.000044 -- -- -- --
MW-4 10/31/03 -- -- -- -- 0.000032 -- -- -- --
MW-4 05/10/04 -- -- -- -- 0.000016 -- -- -- --
MW-4 11/24/04 -- -- -- -- -- -- -- -- --
MW-4 09/28/05 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- --
MW-4 11/03/06 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- --
MW-4 10/24/07 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- < 0.001 
MW-4 10/29/08 < 0.005 < 0.005 < 0.005 < 0.005 -- -- < 0.005 -- < 0.005 
MW-4 10/29/09 < 0.001 < 0.001 0.0011 < 0.003 -- -- < 0.01 -- < 0.01 
MW-4 12/31/09 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 -- -- --
MW-4 03/10/10 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 -- -- --
MW-4 06/30/10 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 -- -- --
MW-4 09/08/10 < 0.001 < 0.001 0.0018 < 0.001 < 0.001 < 0.001 < 0.0052 < 0.0052 < 0.0052 
MW-4 12/29/10 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 -- -- --
MW-4 03/31/11 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 -- --
MW-4 06/30/11 < 0.0010 < 0.0010 < 0.0010 < 0.0030 < 0.0010 < 0.0010 < 0.0053 < 0.0053 < 0.0053 
MW-4 09/23/11 < 0.001 < 0.001 0.0019 < 0.003 < 0.0005 < 0.0005 < 0.01 -- --
MW-4 12/22/11 < 0.001 < 0.001 <0.001 < 0.003 < 0.0005 < 0.0005 < 0.01 -- --
MW-4 04/04/12 < 0.001 < 0.001 <0.001 < 0.003 < 0.00003 < 0.0005 < 0.00053 -- --
MW-4 06/28/12 < 0.001 < 0.001 <0.001 < 0.003 < 0.0005 < 0.0005 < 0.0005 -- --
MW-4 09/27/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 < 0.0005 < 0.0005 -- --
MW-4 12/04/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
MW-4 03/27/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 < 0.0005 < 0.0005
MW-4 09/24/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-4 03/11/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-4 09/11/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-4 03/10/15 < 0.001 0.0051 0.265 0.0608 < 0.001 < 0.001 0.0018 -- --
MW-4 09/15/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000031 < 0.001 < 0.00045 -- --
MW-4 03/17/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.0045 < 0.0045
MW-4 09/20/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.00045 < 0.0045 < 0.0045
MW-4 04/05/17 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000029 -- < 0.0005 -- --
MW-4 10/20/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 < 0.001 0.00056 < 0.0005 < 0.0005
MW-4 03/28/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000029 < 0.0005 < 0.00051 < 0.00051 < 0.00051
MW-4 09/18/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 <0.00045
MW-4 03/26/19 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 < 0.00045

NMWQCC GW Standards
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Well ID Sample Date
Benzene 
(mg/L)

Toluene 
(mg/L)

Ethylbenzene 
(mg/L)

Total Xylenes 
(mg/L)

1,2-EDB 
(mg/L)

1,2-EDC
(mg/L)

Naphthalene 
(mg/L)

1-
Methylnaphthalene 

(mg/L)

2-
Methylnaphthalene

(mg/L)
0.01 0.75 0.75 0.75 0.0001 0.01 0.03 0.03 0.03NMWQCC GW Standards

MW-5 04/22/98 0.0082 0.12 0.0054 0.65 -- -- -- -- --
MW-5 11/02/98 0.07 0.556 0.098 1.08 -- 0.0097 -- -- --
MW-5 04/29/99 0.1 0.74 0.13 0.724 -- < -- -- --
MW-5 10/15/99 0.075 0.42 0.14 0.41 -- 0.02 -- -- --
MW-5 04/19/00 0.029 0.13 0.014 0.044 -- 0.0029 -- -- --
MW-5 10/24/00 0.066 0.2 ND 0.019 -- 0.023 -- -- --
MW-5 04/19/01 0.021 0.16 0.0042 0.093 < 0.0002 0.016 0.012 0.0021 0.0057 
MW-5 10/25/01 0.01 0.02 < 0.0005 0.0027 < 0.0002 0.012 0.018 0.017 0.027 
MW-5 04/24/02 0.0065 0.001 < 0.0005 < 0.001 < 0.0002 < 0.0005 0.0031 0.0039 0.0094 
MW-5 10/31/02 0.017 < 0.002 < 0.002 < 0.007 < 0.01 0.0052 < 0.01 -- --
MW-5 04/22/03 < 0.005 < 0.005 < 0.005 < 0.005 < 0.000029 < 0.005 -- -- --
MW-5 10/31/03 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- --
MW-5 05/10/04 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- --
MW-5 11/24/04 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- --
MW-5 09/28/05 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- --
MW-5 11/03/06 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- --
MW-5 10/25/07 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- < 0.001 
MW-5 10/29/08 < 0.005 < 0.005 < 0.005 < 0.005 -- -- < 0.005 -- < 0.005 
MW-5 10/30/09 < 0.001 < 0.001 < 0.001 < 0.003 -- -- < 0.01 -- < 0.01 
MW-5 12/31/09 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 -- -- --
MW-5 09/09/10 < 0.001 < 0.001 0.0016 < 0.001 < 0.001 < 0.001 < 0.0053 < 0.0053 < 0.0053 
MW-5 09/23/11 < 0.001 < 0.001 0.0016 < 0.003 < 0.0005 < 0.0005 < 0.01 -- --
MW-5 09/28/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 0.0059 < 0.0005 -- --
MW-5 03/28/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 < 0.0005 < 0.0005
MW-5 09/24/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-5 03/13/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-5 09/11/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-5 03/10/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-5 09/15/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.00045 -- --
MW-5 03/17/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-5 09/20/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.00053 < 0.00053 < 0.00053
MW-5 04/05/17 < 0.001 < 0.001 < 0.001 < 0.003 -- -- < 0.0005 -- --
MW-5 10/17/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 < 0.001 <0.00091
MW-5 03/27/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000029 < 0.0005 < 0.0005 < 0.0005 < 0.0005
MW-5 09/17/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-5 03/27/19 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 0.00060 < 0.00045 < 0.00045

MW-7 10/24/07 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- < 0.001 
MW-7 10/28/08 < 0.005 < 0.005 < 0.005 < 0.005 -- -- < 0.005 -- < 0.005 
MW-7 10/29/09 < 0.001 < 0.001 < 0.001 < 0.003 -- -- < 0.01 -- < 0.01 
MW-7 12/31/09 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 -- -- --
MW-7 09/08/10 < 0.001 < 0.001 < 0.001 < 0.001 < 0.0053 < 0.0053 < 0.0053 < 0.0053 < 0.0053 
MW-7 09/22/11 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 < 0.0005 < 0.01 -- --
MW-7 09/27/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 < 0.0005 < 0.0005 -- --
MW-7 03/28/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 < 0.0005 < 0.0005
MW-7 09/23/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-7 03/11/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-7 09/10/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-7 03/09/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-7 09/15/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.00045 -- --
MW-7 03/17/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000031 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-7 09/20/16 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.000050 < 0.000050 < 0.000050
MW-7 04/05/17 < 0.001 < 0.001 < 0.001 < 0.003 -- < 0.001 < 0.0005 -- --
MW-7 10/17/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 < 0.001 <0.00097 -- --
MW-7 03/27/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 < 0.0005 < 0.00045 < 0.00045 < 0.00045
MW-7 09/17/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-7 03/26/19 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 < 0.00045
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Well ID Sample Date
Benzene 
(mg/L)

Toluene 
(mg/L)

Ethylbenzene 
(mg/L)

Total Xylenes 
(mg/L)

1,2-EDB 
(mg/L)

1,2-EDC
(mg/L)

Naphthalene 
(mg/L)

1-
Methylnaphthalene 

(mg/L)

2-
Methylnaphthalene

(mg/L)
0.01 0.75 0.75 0.75 0.0001 0.01 0.03 0.03 0.03NMWQCC GW Standards

MW-8 10/24/07 < 0.0005 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- < 0.001 
MW-8 10/28/08 < 0.005 < 0.005 < 0.005 < 0.005 -- -- < 0.005 -- < 0.005 
MW-8 10/29/09 < 0.001 < 0.001 < 0.001 < 0.003 -- -- < 0.01 -- < 0.01 
MW-8 12/31/09 < 0.001 < 0.001 < 0.001 < 0.001 -- -- -- -- --
MW-8 09/08/10 < 0.001 < 0.001 0.0032 < 0.001 < 0.001 < 0.001 < 0.0054 < 0.0054 < 0.0054 
MW-8 09/22/11 < 0.001 < 0.001 0.0042 < 0.003 < 0.0005 < 0.0005 < 0.01 -- --
MW-8 09/27/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 < 0.0005 < 0.0005 -- --
MW-8 03/28/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 < 0.0005 < 0.0005
MW-8 09/23/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-8 03/11/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-8 09/10/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-8 04/01/11 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-8 09/15/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.00045 -- --
MW-8 03/17/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-8 09/20/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.00050 < 0.00050 < 0.00050
MW-8 04/05/17 < 0.001 < 0.001 < 0.001 < 0.003 -- < 0.001 < 0.0005 -- --
MW-8 10/20/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 < 0.001 <0.00091 < 0.0005 < 0.0005
MW-8 03/27/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 < 0.0005 < 0.00049 < 0.00049 < 0.00049
MW-8 09/17/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-8 03/26/19 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000031 < 0.001 < 0.00045 < 0.00045 < 0.00045

MW-9 10/25/07 0.0008 < 0.0008 < 0.0007 < 0.0008 -- -- < 0.001 -- 0.005 
MW-9 10/29/08 < 0.005 < 0.005 < 0.005 < 0.005 -- -- < 0.005 -- < 0.005 
MW-9 10/29/09 < 0.001 < 0.001 < 0.001 < 0.003 -- -- < 0.01 -- < 0.01 
MW-9 12/31/09 < 0.001 < 0.001 < 0.001 < 0.001 -- 0.13 -- -- --
MW-9 01/04/10 < 0.001 < 0.001 < 0.001 < 0.001 -- 0.13 -- -- --
MW-9 01/04/10 -- -- -- -- -- 0.14 -- -- --
MW-9 03/10/10 < 0.001 < 0.001 0.0025 < 0.001 -- 0.1 -- -- --
MW-9 06/30/10 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.11 -- -- --
MW-9 09/09/10 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.09 < 0.0053 < 0.0053 < 0.0053 
MW-9 12/29/10 < 0.001 < 0.001 0.0012 < 0.001 < 0.001 0.097 -- -- --
MW-9 03/31/11 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.097 < 0.001 -- --
MW-9 07/01/11 0.00042 0.00036 0.002 < 0.0030 < 0.0010 0.245 < 0.0053 < 0.0053 < 0.0053 
MW-9 09/23/11 < 0.001 < 0.001 0.0015 < 0.003 < 0.0005 0.0944 < 0.01 -- --
MW-9 12/22/11 0.00036J < 0.001 0.0012 < 0.003 < 0.0005 0.0836 < 0.01 -- --
MW-9 04/05/12 < 0.001 0.0015 0.125 0.0089 0.0023 0.0804 < 0.00053 -- --
MW-9 06/28/12 < 0.001 < 0.001 < 0.001 <0.003 < 0.0005 0.0748 < 0.0005 -- --
MW-9* 06/28/12 < 0.001 < 0.001 < 0.001 <0.003 < 0.0005 0.0714 -- -- --
MW-9 09/28/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 0.0653 < 0.0005 -- --
MW-9 12/04/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 0.064 < 0.0005 < 0.0005 < 0.0005
MW-9 03/28/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.063 < 0.0005 < 0.0005 < 0.0005
MW-9 09/23/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.0743 < 0.0005 -- --
MW-9* 09/23/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.0768 -- -- --
MW-9 03/11/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.0565 < 0.0005 --
MW-9 09/10/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.055 < 0.0005 -- --
MW-9 03/09/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.0549 < 0.0005 -- --
MW-9* 03/09/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.0669 -- -- --
MW-9 09/16/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.0487 < 0.00045 -- --
MW-9 01/11/16 < 0.001 < 0.001 < 0.001 < 0.003 -- 0.0479 -- -- --
MW-9 03/18/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 0.0586 < 0.00045 < 0.00045 < 0.00045
MW-9 09/21/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 0.0479 < 0.00050 < 0.00050 < 0.00050
MW-9 04/06/17 < 0.001 < 0.001 < 0.001 < 0.003 -- 0.0467 < 0.0005 -- --
MW-9 10/20/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 0.0388 < 0.0005 < 0.0005 < 0.0005
MW-9* 10/20/17 < 0.001 < 0.001 < 0.001 < 0.003 -- 0.0422 -- -- --
MW-9 03/28/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000029 0.0354 < 0.00045 < 0.00045 < 0.00045
MW-9 09/18/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 0.0345 < 0.00045 < 0.00045 < 0.00045
MW-9 03/26/19 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000031 0.0308 < 0.00045 < 0.00045 < 0.00045
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Well ID Sample Date
Benzene 
(mg/L)

Toluene 
(mg/L)

Ethylbenzene 
(mg/L)

Total Xylenes 
(mg/L)

1,2-EDB 
(mg/L)

1,2-EDC
(mg/L)

Naphthalene 
(mg/L)

1-
Methylnaphthalene 

(mg/L)

2-
Methylnaphthalene

(mg/L)
0.01 0.75 0.75 0.75 0.0001 0.01 0.03 0.03 0.03NMWQCC GW Standards

MW-10 04/22/10 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 -- < 0.001 -- --
MW-10 06/30/10 0.0014 0.0011 0.0013 0.0032 0.047 < 0.001 -- -- --
MW-10 09/09/10 0.017 0.01 0.012 0.0493 0.11 < 0.001 < 0.0056 < 0.0056 < 0.0056 
MW-10 12/29/10 0.051 0.018 0.75 0.111 0.098 < 0.001 -- -- --
MW-10 03/31/11 0.055 0.016 0.13 0.039 0.11 0.0012 0.0013 -- --
MW-10 06/30/11 0.235 1.46 141 9.15 0.77 0.0012 0.372 0.355 / 0.427 0.246 
MW-10* 06/30/11 0.188 0.756 44.3 9.24 0.789 0.0012 -- -- --
MW-10 09/23/11 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-10 12/22/11 0.0976J 0.318 129.0 2.020 0.316 <0.050 0.0816J -- --
MW-10 03/13/12 Destroyed

MW-11 04/01/11 < 0.001 < 0.001 0.0011 < 0.001 < 0.001 0.19 < 0.001 -- --
MW-11 07/01/11 0.00042 < 0.0010 < 0.0010 < 0.0030 < 0.0010 0.116 < 0.0053 < 0.0053 < 0.0053 
MW-11 09/23/11 < 0.005 < 0.005 < 0.005 < 0.015 < 0.0025 0.266 < 0.05 -- --
MW-11* 09/23/11 < 0.005 < 0.005 < 0.005 < 0.015 < 0.0025 0.291 < 0.05 -- --
MW-11 12/22/11 0.00048J 0.00021J 0.0049 < 0.003 < 0.0005 0.287 < 0.010 -- --
MW-11* 12/22/11 < 0.005 0.0059 < 0.005 < 0.015 < 0.005 0.299 < 0.050 -- --
MW-11 04/05/12 < 0.005 < 0.005 0.0834 < 0.015 0.00070 0.211 < 0.00053 -- --
MW-11 06/28/12 < 0.001 < 0.001 0.002 < 0.003 < 0.0005 0.298 < 0.0005 -- --
MW-11 09/28/12 < 0.001 < 0.001 0.0013 < 0.003 < 0.0005 0.260 < 0.0005 -- --
MW-11* 09/28/12 0.0019 < 0.001 0.0013 < 0.003 < 0.0005 0.260 -- -- --
MW-11 12/04/12 < 0.002 < 0.002 < 0.002 < 0.006 < 0.001 0.30 0.00059 <0.0005 0.00055
MW-11 12/04/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 0.32 -- -- --
MW-11 03/28/13 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.345 < 0.0005 < 0.0005 < 0.0005
MW-11* 03/28/13 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.348 -- -- --
MW-11 09/24/13 < 0.001 < 0.001 0.0011 < 0.003 < 0.001 0.432 < 0.0005 -- --
MW-11 03/11/14 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.281 0.0006 -- --
MW-11* 03/11/14 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.284 -- -- --
MW-11 09/10/14 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.3 < 0.0005 -- --
MW-11* 09/10/14 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.29 -- -- --
MW-11 03/09/15 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.269 < 0.0005 -- --
MW-11 09/16/15 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.263 < 0.00045 -- --
MW-11 01/11/16 < 0.005 < 0.005 < 0.005 < 0.015 -- 0.317 -- -- --
MW-11 03/18/16 < 0.005 < 0.005 < 0.005 < 0.015 < 0.000031 0.321 < 0.00045 < 0.00045 < 0.00045
MW-11 09/21/16 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.288 < 0.00045 0.00069 < 0.00045
MW-11* 09/21/16 < 0.005 < 0.005 < 0.005 < 0.015 < 0.005 0.29 -- -- --
MW-11 04/06/17 < 0.005 0.0067 < 0.005 < 0.015 -- 0.283 < 0.0005 -- --
MW-11 10/20/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 0.18 < 0.0005 0.00069 < 0.0005
MW-11 03/28/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 0.224 < 0.00051 < 0.00051 < 0.00051
MW-11 09/18/18 0.0056 < 0.005 < 0.005 < 0.015 < 0.00003 0.22 <0.0005 <0.0005 <0.0005
MW-11 03/28/19 < 0.005 < 0.005 < 0.005 < 0.015 < 0.000031 0.158 0.00056 < 0.00045 < 0.00045

MW-12 12/22/11 0.674 0.745 121.0 4.370 1.610 < 0.050 0.0725J -- --
MW-12 04/04/12 0.750 0.634 72.9 3.570 1.610 < 0.100 0.0386 -- --
MW-12 06/28/12 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 09/27/12 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 12/04/12 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 03/27/13 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 09/24/13 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 03/11/14 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 09/11/14 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 03/10/15 0.210 0.198 37.2 2.31 0.217 < 0.1 0.162 -- --
MW-12 09/16/15 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 03/18/16 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 09/20/16 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-12 04/06/17 0.226 18.2 0.523 3.65 0.00029 < 0.010 0.0251 -- --
MW-12 10/20/17 < 0.1 4.5 0.152 0.932 0.00013 < 0.1 0.0199 0.0069 0.0064
MW-12 03/29/18 0.0862 1.21 0.253 1.69 0.0003 < 0.025 0.0187 0.0073 0.0073
MW-12* 03/29/18 0.0882 1.25 0.267 1.730 0.00031 < 0.025 NS NS NS
MW-12 09/18/18 0.108 0.216 0.302 1.81 <0.00003 <0.010 0.0127 0.0055 0.0052
MW-12 03/28/19 0.0664 0.223 0.273 1.77 0.000070 < 0.010 0.0127 0.006 0.006
MW-12* 03/28/19 0.08 0.169 0.290 1.83 0.000052 < 0.001 0.0141 0.0062 0.0062
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Table 2

Historical Groundwater Analytical Data
Albuquerque Products Terminal

6356 Desert Road
Albuquerque, New Mexico

Page 5 of 6

Well ID Sample Date
Benzene 
(mg/L)

Toluene 
(mg/L)

Ethylbenzene 
(mg/L)

Total Xylenes 
(mg/L)

1,2-EDB 
(mg/L)

1,2-EDC
(mg/L)

Naphthalene 
(mg/L)

1-
Methylnaphthalene 

(mg/L)

2-
Methylnaphthalene

(mg/L)
0.01 0.75 0.75 0.75 0.0001 0.01 0.03 0.03 0.03NMWQCC GW Standards

MW-13 12/28/11 0.498 0.415 32.0 2.34 0.687 < 0.025 0.0166J -- --
MW-13 04/04/12 0.117 0.0377 3.42 0.381 0.106 < 0.0025 <0.00056 -- --
MW-13* 04/04/12 0.153 0.0421 3.30 0.449 -- -- -- -- --
MW-13 06/28/12 0.288 0.149 8.56 0.693 0.407 <0.005 0.023 -- --
MW-13 09/27/12 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-13 12/04/12 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-13 03/27/13 NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL NS/LNAPL
MW-13 09/24/13 0.0606 0.0978 0.531 1.06 0.0632 < 0.01 0.0821 -- --
MW-13 03/11/14 0.0337 0.0248 0.338 0.862 0.0113 < 0.01 0.0589 -- --
MW-13 09/11/14 0.044 0.051 0.074 0.76 0.0036 < 0.002 0.0389 -- --
MW-13 03/10/15 0.0702 0.168 0.0416 1.27 < 0.005 < 0.005 0.0673 -- --
MW-13 09/16/15 0.0688 0.169 0.0228 0.764 0.002 < 0.005 0.0561 -- --
MW-13 03/18/16 0.0451 0.0997 0.0111 0.327 0.0014 < 0.005 0.0516 0.0226 0.0296
MW-13* 03/18/16 0.0460 0.0977 0.0113 0.314 -- -- -- -- --
MW-13 09/21/16 0.0246 0.0793 0.0053 0.245 < 0.0005 < 0.0005 0.0510 0.0244 0.0317
MW-13 04/06/17 0.0192 0.127 0.0908 0.265 0.00035 < 0.005 0.041 -- --
MW-13 10/23/17 NS NS NS NS NS NS NS NS NS
MW-13 03/28/18 0.0079 0.0023 0.107 0.131 0.00036 < 0.0005 0.0326 0.0099 0.0132
MW-13 09/19/18 0.0066 <0.005 0.0876 0.107 0.00023 <0.005 0.0292 0.0117 0.014
MW-13* 09/19/18 0.0071 <0.005 0.0907 0.112 0.00024 <0.005 0.0323 0.0131 0.0159
MW-13 03/28/19 0.0049 0.0013 0.0934 0.045 0.00019 < 0.001 0.030 0.0105 0.0147

MW-14 12/29/11 0.00014J < 0.001 0.00092J < 0.003 < 0.0005 < 0.0005 0.0021J -- --
MW-14 04/04/12 < 0.001 0.0024 0.161 0.0146 0.00089 < 0.0005 < 0.0005 -- --
MW-14 06/28/12 < 0.001 < 0.001 0.0015 < 0.003 < 0.0005 < 0.0005 < 0.0005 -- --
MW-14 09/28/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 0.0020 < 0.0005 -- --
MW-14 12/04/12 < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 0.00053 < 0.0005 < 0.0005 < 0.0005
MW-14 03/27/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 < 0.0005 < 0.0005
MW-14 09/24/13 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-14 03/11/14 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.0005 -- --
MW-14 09/11/14 < 0.001 < 0.001 < 0.001 < 0.003 0.016 < 0.001 < 0.0005 -- --
MW-14 03/10/15 < 0.001 0.0027 0.0991 0.0334 0.0619 < 0.001 0.00073 -- --
MW-14 09/16/15 < 0.001 < 0.001 < 0.001 < 0.003 0.0776 0.0012 < 0.00045 -- --
MW-14 03/17/16 < 0.001 < 0.001 < 0.001 < 0.003 0.0557 0.0018 < 0.00045 < 0.00045 < 0.00045
MW-14 09/21/16 < 0.001 < 0.001 < 0.001 < 0.003 0.0501 0.0020 < 0.00045 < 0.00045 < 0.00045
MW-14 04/06/17 < 0.001 < 0.001 < 0.001 < 0.003 -- < 0.001 < 0.0005 -- --
MW-14 10/20/17 < 0.001 < 0.001 < 0.001 < 0.003 0.0078 < 0.001 < 0.0005 < 0.0005 < 0.0005
MW-14 03/28/18 < 0.001 < 0.001 < 0.001 < 0.001 0.0064 < 0.0005 < 0.00049 < 0.00049 < 0.00049
MW-14 09/18/18 < 0.001 < 0.001 < 0.001 < 0.003 0.000091 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-14 03/27/19 < 0.001 < 0.001 < 0.001 < 0.003 0.00062 < 0.001 < 0.00045 < 0.00045 < 0.00045

MW-15 09/15/15 < 0.001 < 0.001 < 0.001 < 0.003 < 0.001 < 0.001 < 0.00045 -- --
MW-15 03/17/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-15 09/21/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 0.0012 < 0.00053 < 0.00053 < 0.00053
MW-15 04/05/17 < 0.001 < 0.001 < 0.001 < 0.003 -- < 0.001 < 0.0005 -- --
MW-15 10/18/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 < 0.001 <0.00091 -- --
MW-15 03/27/18 < 0.0001 < 0.001 < 0.001 < 0.003 < 0.00003 < 0.0005 < 0.00045 < 0.00045 < 0.00045
MW-15 09/18/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 < 0.001 < 0.00045 < 0.00045 < 0.00045
MW-15 03/27/19 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000031 < 0.001 < 0.00045 < 0.00045 < 0.00045
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Table 2

Historical Groundwater Analytical Data
Albuquerque Products Terminal

6356 Desert Road
Albuquerque, New Mexico

Page 6 of 6

Well ID Sample Date
Benzene 
(mg/L)

Toluene 
(mg/L)

Ethylbenzene 
(mg/L)

Total Xylenes 
(mg/L)

1,2-EDB 
(mg/L)

1,2-EDC
(mg/L)

Naphthalene 
(mg/L)

1-
Methylnaphthalene 

(mg/L)

2-
Methylnaphthalene

(mg/L)
0.01 0.75 0.75 0.75 0.0001 0.01 0.03 0.03 0.03NMWQCC GW Standards

MW-16 09/19/18 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 0.163 < 0.00045 < 0.00045 < 0.00045
MW-16 03/27/19 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000030 0.137 < 0.00045 < 0.00045 < 0.00045

IW-1 08/12/15 0.0001J < 0.001 < 0.001 < 0.003 < 0.001 0.00095J 0.000054J < 0.00045 < 0.00045

IW-2 08/12/15 0.0376 0.0644 0.748 0.711 < 0.001 0.0446 0.0168 0.0041 0.008

MW-20 03/18/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.00003 0.0126 < 0.00045 < 0.00045 < 0.00045
MW-20 12/14/16 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000017 0.0126 -- -- --
MW-20 04/06/17 < 0.001 < 0.001 < 0.001 < 0.003 -- 0.0086 < 0.0005 -- --
MW-20 07/27/17 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000017 0.010 -- -- --
MW-20 10/18/17 < 0.001 < 0.001 < 0.001 < 0.003 <0.00003 0.0167 <0.00091 -- --
MW-20 12/06/17 < 0.001 < 0.001 < 0.001 < 0.003 < 0.000017 0.0074 -- -- --

MW-20 03/27/18 NS NS NS NS NS NS NS NS NS

Notes:

NMWQCC = New Mexico Water Quality Control Commission
EDB = 1,2-Dibromoethane
EDC = 1,2-Dichloroethane
mg/L = milligrams per liter
MW-9* = field duplicate
NS = not sampled
 '-- = not analyzed
LNAPL = light non-aqueous phase liquid
< 0.001 = Analyte was not detected above the reported detection limit.
Bold = Detected analyte concentration exceeds NMWQCC Standard for Ground Water. 
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A3
ESE
0 - 1/8 Mile
Higher

NM5000000196466NM WELLS

A2
ESE
0 - 1/8 Mile
Higher

NM5000000153976NM WELLS

A1
ESE
0 - 1/8 Mile
Higher

NM5000000153973NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



A5
ESE
0 - 1/8 Mile
Higher

NM5000000153975NM WELLS

A4
ESE
0 - 1/8 Mile
Higher

NM5000000064608NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



A8
ESE
0 - 1/8 Mile
Higher

NM5000000064609NM WELLS

A7
WSW
0 - 1/8 Mile
Lower

NM5000000026066NM WELLS

A6
ESE
0 - 1/8 Mile
Higher

NM5000000196467NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



A10
ESE
0 - 1/8 Mile
Higher

NM5000000061141NM WELLS

A9
South
0 - 1/8 Mile
Higher

NM5000000194765NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



B13
ESE
0 - 1/8 Mile
Higher

NM5000000139787NM WELLS

A12
ESE
0 - 1/8 Mile
Higher

NM5000000061150NM WELLS

B11
SSE
0 - 1/8 Mile
Higher

NM5000000194766NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



B15
ESE
0 - 1/8 Mile
Higher

NM5000000061140NM WELLS

C14
East
0 - 1/8 Mile
Higher

NM5000000143376NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



B18
SE
0 - 1/8 Mile
Higher

NM5000000061149NM WELLS

B17
SE
0 - 1/8 Mile
Higher

NM5000000061144NM WELLS

B16
ESE
0 - 1/8 Mile
Higher

NM5000000061145NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



B20
SSE
1/8 - 1/4 Mile
Higher

NM5000000194764NM WELLS

C19
ESE
0 - 1/8 Mile
Higher

NM5000000061147NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



D23
SSW
1/8 - 1/4 Mile
Lower

NM5000000011831NM WELLS

D22
SSW
1/8 - 1/4 Mile
Lower

NM5000000017643NM WELLS

B21
SSE
1/8 - 1/4 Mile
Higher

NM5000000194763NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



E25
NE
1/8 - 1/4 Mile
Higher

NM5000000012455NM WELLS

E24
NE
1/8 - 1/4 Mile
Higher

NM5000000000654NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



F28
SSE
1/8 - 1/4 Mile
Higher

NM5000000143461NM WELLS

F27
SSE
1/8 - 1/4 Mile
Higher

NM5000000143460NM WELLS

E26
NE
1/8 - 1/4 Mile
Higher

NM5000000022413NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



D30
SSW
1/8 - 1/4 Mile
Lower

NM5000000221136NM WELLS

G29
NNW
1/8 - 1/4 Mile
Lower

NM5000000164963NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G33
NNW
1/8 - 1/4 Mile
Lower

NM5000000196410NM WELLS

G32
NNW
1/8 - 1/4 Mile
Lower

NM5000000171767NM WELLS

G31
NNW
1/8 - 1/4 Mile
Lower

NM5000000171766NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G35
NNW
1/8 - 1/4 Mile
Lower

NM5000000196411NM WELLS

G34
NNW
1/8 - 1/4 Mile
Lower

NM5000000164960NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G38
NNW
1/8 - 1/4 Mile
Lower

NM5000000160812NM WELLS

G37
NNW
1/8 - 1/4 Mile
Lower

NM5000000194774NM WELLS

G36
NNW
1/8 - 1/4 Mile
Lower

NM5000000164958NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G40
NNW
1/8 - 1/4 Mile
Lower

NM5000000194780NM WELLS

G39
NNW
1/8 - 1/4 Mile
Lower

NM5000000171768NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G43
NNW
1/8 - 1/4 Mile
Lower

NM5000000198728NM WELLS

G42
NNW
1/8 - 1/4 Mile
Lower

NM5000000196413NM WELLS

G41
NNW
1/8 - 1/4 Mile
Lower

NM5000000194775NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G45
NNW
1/8 - 1/4 Mile
Lower

NM5000000194781NM WELLS

G44
NNW
1/8 - 1/4 Mile
Lower

NM5000000196414NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G48
NNW
1/8 - 1/4 Mile
Lower

NM5000000194776NM WELLS

G47
NNW
1/8 - 1/4 Mile
Lower

NM5000000164959NM WELLS

G46
NNW
1/8 - 1/4 Mile
Lower

NM5000000164961NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G50
NNW
1/8 - 1/4 Mile
Lower

NM5000000172566NM WELLS

G49
NNW
1/8 - 1/4 Mile
Lower

NM5000000172568NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



H53
NW
1/8 - 1/4 Mile
Lower

NM5000000196412NM WELLS

G52
NNW
1/8 - 1/4 Mile
Lower

NM5000000164962NM WELLS

G51
NNW
1/8 - 1/4 Mile
Lower

NM5000000194782NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G55
NNW
1/8 - 1/4 Mile
Lower

NM5000000172567NM WELLS

G54
NNW
1/8 - 1/4 Mile
Lower

NM5000000194777NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



I58
North
1/4 - 1/2 Mile
Lower

NM5000000164964NM WELLS

G57
NNW
1/8 - 1/4 Mile
Lower

NM5000000194783NM WELLS

G56
NNW
1/8 - 1/4 Mile
Lower

NM5000000196415NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G60
NNW
1/4 - 1/2 Mile
Lower

NM5000000160811NM WELLS

G59
NNW
1/4 - 1/2 Mile
Lower

NM5000000194778NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



63
WSW
1/4 - 1/2 Mile
Lower

NM5000000220968NM WELLS

G62
NNW
1/4 - 1/2 Mile
Lower

NM5000000194779NM WELLS

G61
NNW
1/4 - 1/2 Mile
Lower

NM5000000160813NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



G65
NNW
1/4 - 1/2 Mile
Lower

NM5000000171771NM WELLS

I64
North
1/4 - 1/2 Mile
Lower

NM5000000169065NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



K68
ESE
1/4 - 1/2 Mile
Higher

NM5000000007184NM WELLS

67
NW
1/4 - 1/2 Mile
Lower

NM5000000033067NM WELLS

J66
ENE
1/4 - 1/2 Mile
Higher

NM5000000190892NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



L70
West
1/4 - 1/2 Mile
Lower

NM5000000023097NM WELLS

L69
West
1/4 - 1/2 Mile
Lower

NM5000000019532NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



H73
NW
1/4 - 1/2 Mile
Lower

NM5000000151074NM WELLS

K72
ESE
1/4 - 1/2 Mile
Higher

NM5000000104327NM WELLS

L71
West
1/4 - 1/2 Mile
Lower

NM5000000132048NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



L75
West
1/4 - 1/2 Mile
Lower

NM5000000153256NM WELLS

H74
NW
1/4 - 1/2 Mile
Lower

NM5000000151075NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



I78
North
1/4 - 1/2 Mile
Lower

NM5000000198725NM WELLS

M77
NNW
1/4 - 1/2 Mile
Lower

NM5000000143378NM WELLS

M76
NNW
1/4 - 1/2 Mile
Lower

NM5000000017012NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



M80
NNW
1/4 - 1/2 Mile
Lower

NM5000000099319NM WELLS

79
South
1/4 - 1/2 Mile
Higher

NM5000000025562NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



M83
NNW
1/4 - 1/2 Mile
Lower

NM5000000099320NM WELLS

N82
North
1/4 - 1/2 Mile
Lower

NM5000000198726NM WELLS

M81
NNW
1/4 - 1/2 Mile
Lower

NM5000000099317NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



N85
North
1/4 - 1/2 Mile
Lower

NM5000000198727NM WELLS

M84
NNW
1/4 - 1/2 Mile
Lower

NM5000000060120NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



M88
NNW
1/4 - 1/2 Mile
Lower

NM5000000060121NM WELLS

M87
NNW
1/4 - 1/2 Mile
Lower

NM5000000099321NM WELLS

M86
NNW
1/4 - 1/2 Mile
Lower

NM5000000060122NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



N90
North
1/4 - 1/2 Mile
Lower

NM3595501FRDS PWS

M89
NNW
1/4 - 1/2 Mile
Lower

NM5000000099318NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



O93
ENE
1/4 - 1/2 Mile
Higher

NM5000000087386NM WELLS

J92
ENE
1/4 - 1/2 Mile
Higher

NM5000000153294NM WELLS

N91
North
1/4 - 1/2 Mile
Lower

NM5000000209591NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P95
West
1/4 - 1/2 Mile
Lower

NM5000000012098NM WELLS

O94
ENE
1/4 - 1/2 Mile
Higher

NM5000000105812NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P98
West
1/4 - 1/2 Mile
Lower

NM5000000012661NM WELLS

P97
West
1/4 - 1/2 Mile
Lower

NM5000000012284NM WELLS

P96
West
1/4 - 1/2 Mile
Lower

NM5000000012080NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P100
West
1/4 - 1/2 Mile
Lower

NM5000000010588NM WELLS

P99
West
1/4 - 1/2 Mile
Lower

NM5000000012623NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P103
West
1/4 - 1/2 Mile
Lower

NM5000000011832NM WELLS

P102
West
1/4 - 1/2 Mile
Lower

NM5000000010627NM WELLS

P101
West
1/4 - 1/2 Mile
Lower

NM5000000010062NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P105
West
1/4 - 1/2 Mile
Lower

NM5000000016655NM WELLS

P104
West
1/4 - 1/2 Mile
Lower

NM5000000011487NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P108
West
1/4 - 1/2 Mile
Lower

NM5000000017917NM WELLS

P107
West
1/4 - 1/2 Mile
Lower

NM5000000017666NM WELLS

P106
West
1/4 - 1/2 Mile
Lower

NM5000000016109NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P110
West
1/4 - 1/2 Mile
Lower

NM5000000013378NM WELLS

P109
West
1/4 - 1/2 Mile
Lower

NM5000000017744NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P113
West
1/4 - 1/2 Mile
Lower

NM5000000015418NM WELLS

P112
West
1/4 - 1/2 Mile
Lower

NM5000000013650NM WELLS

P111
West
1/4 - 1/2 Mile
Lower

NM5000000013345NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P115
West
1/4 - 1/2 Mile
Lower

NM5000000003977NM WELLS

P114
West
1/4 - 1/2 Mile
Lower

NM5000000014657NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P118
West
1/4 - 1/2 Mile
Lower

NM5000000006838NM WELLS

P117
West
1/4 - 1/2 Mile
Lower

NM5000000005711NM WELLS

P116
West
1/4 - 1/2 Mile
Lower

NM5000000003706NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P120
West
1/4 - 1/2 Mile
Lower

NM5000000001585NM WELLS

P119
West
1/4 - 1/2 Mile
Lower

NM5000000005925NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P123
West
1/4 - 1/2 Mile
Lower

NM5000000002811NM WELLS

P122
West
1/4 - 1/2 Mile
Lower

NM5000000001685NM WELLS

P121
West
1/4 - 1/2 Mile
Lower

NM5000000000462NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P125
West
1/4 - 1/2 Mile
Lower

NM5000000009229NM WELLS

P124
West
1/4 - 1/2 Mile
Lower

NM5000000002144NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P128
West
1/4 - 1/2 Mile
Lower

NM5000000009791NM WELLS

P127
West
1/4 - 1/2 Mile
Lower

NM5000000009520NM WELLS

P126
West
1/4 - 1/2 Mile
Lower

NM5000000008753NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P130
West
1/4 - 1/2 Mile
Lower

NM5000000007553NM WELLS

P129
West
1/4 - 1/2 Mile
Lower

NM5000000009524NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P133
West
1/4 - 1/2 Mile
Lower

NM5000000008458NM WELLS

P132
West
1/4 - 1/2 Mile
Lower

NM5000000008158NM WELLS

P131
West
1/4 - 1/2 Mile
Lower

NM5000000006862NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P135
West
1/4 - 1/2 Mile
Lower

NM5000000025082NM WELLS

P134
West
1/4 - 1/2 Mile
Lower

NM5000000008198NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P138
West
1/4 - 1/2 Mile
Lower

NM5000000026669NM WELLS

P137
West
1/4 - 1/2 Mile
Lower

NM5000000025731NM WELLS

P136
West
1/4 - 1/2 Mile
Lower

NM5000000024867NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P140
West
1/4 - 1/2 Mile
Lower

NM5000000024132NM WELLS

P139
West
1/4 - 1/2 Mile
Lower

NM5000000026132NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P143
West
1/4 - 1/2 Mile
Lower

NM5000000024569NM WELLS

P142
West
1/4 - 1/2 Mile
Lower

NM5000000024324NM WELLS

P141
West
1/4 - 1/2 Mile
Lower

NM5000000023808NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P145
West
1/4 - 1/2 Mile
Lower

NM5000000029795NM WELLS

P144
West
1/4 - 1/2 Mile
Lower

NM5000000024367NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P148
West
1/4 - 1/2 Mile
Lower

NM5000000176474NM WELLS

P147
West
1/4 - 1/2 Mile
Lower

NM5000000033261NM WELLS

P146
West
1/4 - 1/2 Mile
Lower

NM5000000029741NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P150
West
1/4 - 1/2 Mile
Lower

NM5000000027346NM WELLS

P149
West
1/4 - 1/2 Mile
Lower

NM5000000053408NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P153
West
1/4 - 1/2 Mile
Lower

NM5000000029633NM WELLS

P152
West
1/4 - 1/2 Mile
Lower

NM5000000027623NM WELLS

P151
West
1/4 - 1/2 Mile
Lower

NM5000000026990NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P155
West
1/4 - 1/2 Mile
Lower

NM5000000018588NM WELLS

P154
West
1/4 - 1/2 Mile
Lower

NM5000000029326NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P158
West
1/4 - 1/2 Mile
Lower

NM5000000019215NM WELLS

P157
West
1/4 - 1/2 Mile
Lower

NM5000000018941NM WELLS

P156
West
1/4 - 1/2 Mile
Lower

NM5000000018579NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P160
West
1/4 - 1/2 Mile
Lower

NM5000000018308NM WELLS

P159
West
1/4 - 1/2 Mile
Lower

NM5000000019126NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P163
West
1/4 - 1/2 Mile
Lower

NM5000000018459NM WELLS

P162
West
1/4 - 1/2 Mile
Lower

NM5000000018327NM WELLS

P161
West
1/4 - 1/2 Mile
Lower

NM5000000018226NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P165
West
1/4 - 1/2 Mile
Lower

NM5000000020997NM WELLS

P164
West
1/4 - 1/2 Mile
Lower

NM5000000018432NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P168
West
1/4 - 1/2 Mile
Lower

NM5000000023099NM WELLS

P167
West
1/4 - 1/2 Mile
Lower

NM5000000022118NM WELLS

P166
West
1/4 - 1/2 Mile
Lower

NM5000000020966NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P170
West
1/4 - 1/2 Mile
Lower

NM5000000019502NM WELLS

P169
West
1/4 - 1/2 Mile
Lower

NM5000000022576NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



P173
West
1/4 - 1/2 Mile
Lower

NM5000000020775NM WELLS

P172
West
1/4 - 1/2 Mile
Lower

NM5000000019845NM WELLS

P171
West
1/4 - 1/2 Mile
Lower

NM5000000019332NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



Q175
NNE
1/4 - 1/2 Mile
Lower

NM5000000153254NM WELLS

P174
West
1/4 - 1/2 Mile
Lower

NM5000000020088NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



Q178
NNE
1/4 - 1/2 Mile
Lower

NM5000000194784NM WELLS

N177
North
1/4 - 1/2 Mile
Lower

NM5000000002517NM WELLS

Q176
NNE
1/4 - 1/2 Mile
Lower

NM5000000153259NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



S180
NW
1/4 - 1/2 Mile
Lower

NM5000000153260NM WELLS

R179
NE
1/4 - 1/2 Mile
Higher

NM5000000173880NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



N183
North
1/4 - 1/2 Mile
Lower

NM5000000194785NM WELLS

R182
NE
1/4 - 1/2 Mile
Higher

NM5000000167555NM WELLS

S181
NW
1/4 - 1/2 Mile
Lower

NM5000000153261NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



T185
SSE
1/4 - 1/2 Mile
Higher

NM5000000021482NM WELLS

T184
SSE
1/4 - 1/2 Mile
Higher

NM5000000020612NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



U188
North
1/4 - 1/2 Mile
Lower

NM5000000157707NM WELLS

Q187
NNE
1/4 - 1/2 Mile
Lower

NM5000000194786NM WELLS

R186
NE
1/4 - 1/2 Mile
Higher

NM5000000055651NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



V190
NNE
1/4 - 1/2 Mile
Higher

NM5000000093897NM WELLS

189
West
1/4 - 1/2 Mile
Lower

NM5000000138446NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



W193
WNW
1/4 - 1/2 Mile
Lower

NM5000000100638NM WELLS

U192
North
1/4 - 1/2 Mile
Lower

NM5000000173442NM WELLS

V191
NNE
1/4 - 1/2 Mile
Higher

NM5000000219255NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



195
SSE
1/4 - 1/2 Mile
Higher

NM5000000107624NM WELLS

X194
ENE
1/4 - 1/2 Mile
Higher

NM5000000130360NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



Z198
WNW
1/4 - 1/2 Mile
Lower

NM5000000153257NM WELLS

W197
WNW
1/4 - 1/2 Mile
Lower

NM5000000015957NM WELLS

Y196
WSW
1/4 - 1/2 Mile
Lower

NM5000000033678NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



200
ENE
1/4 - 1/2 Mile
Higher

NM5000000000240NM WELLS

AA199
South
1/4 - 1/2 Mile
Higher

NM5000000005376NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



X203
NE
1/2 - 1 Mile
Higher

NM5000000009403NM WELLS

Z202
NW
1/2 - 1 Mile
Lower

NM5000000171187NM WELLS

201
NNE
1/4 - 1/2 Mile
Lower

NM5000000018267NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



X205
NE
1/2 - 1 Mile
Higher

NM5000000025693NM WELLS

X204
NE
1/2 - 1 Mile
Higher

NM5000000023088NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AA208
SSE
1/2 - 1 Mile
Higher

NM5000000131005NM WELLS

AC207
SSW
1/2 - 1 Mile
Lower

NM5000000027756NM WELLS

AB206
West
1/2 - 1 Mile
Lower

NM5000000163933NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AE210
NNE
1/2 - 1 Mile
Higher

NM5000000143371NM WELLS

AD209
WNW
1/2 - 1 Mile
Lower

NM5000000014906NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AE213
NE
1/2 - 1 Mile
Higher

NM5000000188422NM WELLS

X212
ENE
1/2 - 1 Mile
Higher

NM5000000007914NM WELLS

Y211
WSW
1/2 - 1 Mile
Lower

NM5000000011145NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AG215
NNW
1/2 - 1 Mile
Lower

NM3520001FRDS PWS

AF214
ENE
1/2 - 1 Mile
Higher

NM5000000213668NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AH216
North
1/2 - 1 Mile
Lower

NM5000000197422NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AC219
SSW
1/2 - 1 Mile
Lower

NM5000000014389NM WELLS

AG218
NNW
1/2 - 1 Mile
Lower

NM5000000020060NM WELLS

AF217
ENE
1/2 - 1 Mile
Higher

NM5000000007824NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AH221
North
1/2 - 1 Mile
Lower

NM5000000014631NM WELLS

AF220
ENE
1/2 - 1 Mile
Higher

NM5000000213672NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AB224
West
1/2 - 1 Mile
Lower

NM5000000215194NM WELLS

AI223
ENE
1/2 - 1 Mile
Higher

NM5000000143372NM WELLS

222
SSE
1/2 - 1 Mile
Higher

NM5000000024381NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AD226
WNW
1/2 - 1 Mile
Lower

NM5000000001275NM WELLS

AF225
ENE
1/2 - 1 Mile
Higher

NM5000000011486NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AJ229
WNW
1/2 - 1 Mile
Lower

NM5000000003986NM WELLS

AD228
WNW
1/2 - 1 Mile
Lower

NM5000000173046NM WELLS

227
NW
1/2 - 1 Mile
Lower

NM5000000171274NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AI231
ENE
1/2 - 1 Mile
Higher

NM5000000133908NM WELLS

AJ230
WNW
1/2 - 1 Mile
Lower

NM5000000011638NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AJ234
WNW
1/2 - 1 Mile
Lower

NM5000000170474NM WELLS

AK233
NE
1/2 - 1 Mile
Higher

NM5000000016630NM WELLS

AJ232
WNW
1/2 - 1 Mile
Lower

NM5000000007789NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AM236
West
1/2 - 1 Mile
Lower

NM5000000143396NM WELLS

AL235
South
1/2 - 1 Mile
Lower

NM5000000005538NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AM239
West
1/2 - 1 Mile
Lower

NM5000000024583NM WELLS

AN238
ENE
1/2 - 1 Mile
Higher

NM5000000000123NM WELLS

AN237
ENE
1/2 - 1 Mile
Higher

NM5000000123899NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AO241
SSW
1/2 - 1 Mile
Lower

NM5000000105828NM WELLS

240
NNW
1/2 - 1 Mile
Lower

NM5000000153258NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AP244
NNW
1/2 - 1 Mile
Lower

NM5000000000453NM WELLS

AL243
SSW
1/2 - 1 Mile
Lower

NM5000000103702NM WELLS

242
NNW
1/2 - 1 Mile
Lower

NM5000000033424NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



246
South
1/2 - 1 Mile
Higher

NM5000000110545NM WELLS

AP245
NNW
1/2 - 1 Mile
Lower

NM5000000026933NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



249
East
1/2 - 1 Mile
Higher

NM5000000002599NM WELLS

AK248
NE
1/2 - 1 Mile
Higher

NM5000000165716NM WELLS

AL247
SSW
1/2 - 1 Mile
Lower

NM5000000022273NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AQ251
NNE
1/2 - 1 Mile
Lower

NM5000000006304NM WELLS

AQ250
NNE
1/2 - 1 Mile
Lower

NM5000000093267NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



254
West
1/2 - 1 Mile
Lower

NM5000000146892NM WELLS

AK253
NE
1/2 - 1 Mile
Higher

NM5000000166234NM WELLS

AK252
NE
1/2 - 1 Mile
Higher

NM5000000219256NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AR256
North
1/2 - 1 Mile
Lower

NM5000000013415NM WELLS

255
WSW
1/2 - 1 Mile
Lower

NM5000000033320NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AT259
ENE
1/2 - 1 Mile
Higher

NM5000000053177NM WELLS

AS258
South
1/2 - 1 Mile
Lower

NM5000000029239NM WELLS

257
NE
1/2 - 1 Mile
Higher

NM5000000181802NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AT261
ENE
1/2 - 1 Mile
Higher

NM5000000053189NM WELLS

AT260
ENE
1/2 - 1 Mile
Higher

NM5000000050819NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AU264
WSW
1/2 - 1 Mile
Lower

NM5000000202893NM WELLS

AS263
South
1/2 - 1 Mile
Lower

NM5000000029307NM WELLS

AO262
SSW
1/2 - 1 Mile
Lower

NM5000000169346NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AR266
North
1/2 - 1 Mile
Lower

NM5000000148597NM WELLS

265
NNW
1/2 - 1 Mile
Lower

NM5000000110509NM WELLS
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AW269
SW
1/2 - 1 Mile
Lower

NM5000000021822NM WELLS

AV268
North
1/2 - 1 Mile
Lower

NM5000000001416NM WELLS

AU267
SW
1/2 - 1 Mile
Lower

NM5000000202892NM WELLS
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AX271
WNW
1/2 - 1 Mile
Lower

NM5000000086628NM WELLS

AW270
SW
1/2 - 1 Mile
Lower

NM5000000128577NM WELLS
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AZ274
SSW
1/2 - 1 Mile
Lower

NM5000000165806NM WELLS

AY273
SSW
1/2 - 1 Mile
Lower

NM5000000001371NM WELLS

AY272
SSW
1/2 - 1 Mile
Lower

NM5000000000060NM WELLS
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276
NE
1/2 - 1 Mile
Higher

NM5000000023407NM WELLS

AX275
West
1/2 - 1 Mile
Lower

NM5000000033367NM WELLS
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AV279
North
1/2 - 1 Mile
Lower

NM5000000190689NM WELLS

AV278
NNE
1/2 - 1 Mile
Lower

NM5000000161262NM WELLS

AZ277
SSW
1/2 - 1 Mile
Lower

NM5000000036446NM WELLS
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280
NNW
1/2 - 1 Mile
Lower

NM3550001FRDS PWS
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BB282
West
1/2 - 1 Mile
Lower

NM5000000069347NM WELLS

BA281
WSW
1/2 - 1 Mile
Lower

NM5000000008411NM WELLS
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BC285
North
1/2 - 1 Mile
Lower

NM5000000033035NM WELLS

BC284
North
1/2 - 1 Mile
Lower

NM5000000023167NM WELLS

BB283
West
1/2 - 1 Mile
Lower

NM5000000176187NM WELLS
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BC287
North
1/2 - 1 Mile
Lower

NM5000000066243NM WELLS

BD286
NNE
1/2 - 1 Mile
Lower

NM5000000022624NM WELLS
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BE290
North
1/2 - 1 Mile
Lower

NM5000000203974NM WELLS

289
NW
1/2 - 1 Mile
Lower

NM5000000176851NM WELLS

288
NW
1/2 - 1 Mile
Lower

NM5000000014687NM WELLS
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BE292
NNE
1/2 - 1 Mile
Lower

NM5000000203973NM WELLS

291
NNW
1/2 - 1 Mile
Lower

NM5000000000112NM WELLS
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BF295
NE
1/2 - 1 Mile
Higher

NM5000000012658NM WELLS

BF294
NE
1/2 - 1 Mile
Higher

NM5000000000601NM WELLS

BE293
North
1/2 - 1 Mile
Lower

NM5000000203975NM WELLS
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BE297
North
1/2 - 1 Mile
Lower

NM5000000099312NM WELLS

BB296
West
1/2 - 1 Mile
Lower

NM5000000033995NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



300
NE
1/2 - 1 Mile
Higher

NM5000000007842NM WELLS

BD299
NNE
1/2 - 1 Mile
Higher

NM5000000060140NM WELLS

BG298
West
1/2 - 1 Mile
Lower

NM5000000172027NM WELLS
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BH302
SSW
1/2 - 1 Mile
Lower

NM5000000033837NM WELLS

BG301
West
1/2 - 1 Mile
Lower

NM5000000048591NM WELLS
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BI305
North
1/2 - 1 Mile
Lower

NM5000000012617NM WELLS

BC304
North
1/2 - 1 Mile
Lower

NM5000000182792NM WELLS

BA303
WSW
1/2 - 1 Mile
Lower

NM5000000186533NM WELLS
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BK307
NNE
1/2 - 1 Mile
Higher

NM5000000000760NM WELLS

BJ306
NNW
1/2 - 1 Mile
Lower

NM5000000161965NM WELLS
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BH310
SSW
1/2 - 1 Mile
Lower

NM5000000131039NM WELLS

BE309
North
1/2 - 1 Mile
Lower

NM5000000153255NM WELLS

BK308
NNE
1/2 - 1 Mile
Higher

NM5000000144048NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



312
NW
1/2 - 1 Mile
Lower

NM5000000132222NM WELLS

311
West
1/2 - 1 Mile
Lower

NM5000000176697NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BL315
NNE
1/2 - 1 Mile
Higher

NM5000000013390NM WELLS

BE314
NNE
1/2 - 1 Mile
Lower

NM5000000022207NM WELLS

BI313
North
1/2 - 1 Mile
Lower

NM5000000217490NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BL317
NNE
1/2 - 1 Mile
Higher

NM5000000033605NM WELLS

BL316
NNE
1/2 - 1 Mile
Higher

NM5000000019612NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



320
NW
1/2 - 1 Mile
Lower

NM5000000100496NM WELLS

BJ319
NNW
1/2 - 1 Mile
Lower

NM5000000009609NM WELLS

318
South
1/2 - 1 Mile
Lower

NM5000000093010NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BG322
West
1/2 - 1 Mile
Lower

NM5000000172029NM WELLS

BG321
West
1/2 - 1 Mile
Lower

NM5000000172026NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BN325
West
1/2 - 1 Mile
Lower

NM5000000163494NM WELLS

BN324
West
1/2 - 1 Mile
Lower

NM5000000163493NM WELLS

BM323
NNE
1/2 - 1 Mile
Lower

NM5000000206983NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



327
North
1/2 - 1 Mile
Lower

NM5000000163501NM WELLS

BN326
West
1/2 - 1 Mile
Lower

NM5000000186714NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



330
SW
1/2 - 1 Mile
Lower

NM5000000024692NM WELLS

BG329
West
1/2 - 1 Mile
Lower

NM5000000172025NM WELLS

BO328
WNW
1/2 - 1 Mile
Lower

NM5000000009451NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BM332
NNE
1/2 - 1 Mile
Lower

NM5000000029890NM WELLS

331
NE
1/2 - 1 Mile
Higher

NM5000000153290NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BO335
WNW
1/2 - 1 Mile
Lower

NM5000000006441NM WELLS

BP334
West
1/2 - 1 Mile
Lower

NM5000000135282NM WELLS

333
WNW
1/2 - 1 Mile
Lower

NM5000000163496NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BQ337
WSW
1/2 - 1 Mile
Lower

NM5000000006484NM WELLS

BP336
West
1/2 - 1 Mile
Lower

NM5000000190537NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BT340
SSW
1/2 - 1 Mile
Lower

NM5000000016569NM WELLS

BS339
North
1/2 - 1 Mile
Lower

NM5000000198729NM WELLS

BR338
ENE
1/2 - 1 Mile
Higher

NM5000000191897NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BR342
ENE
1/2 - 1 Mile
Higher

NM5000000010684NM WELLS

BT341
SSW
1/2 - 1 Mile
Lower

NM5000000061326NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



345
NNW
1/2 - 1 Mile
Lower

NM5000000104380NM WELLS

BP344
West
1/2 - 1 Mile
Lower

NM5000000130960NM WELLS

343
NNE
1/2 - 1 Mile
Higher

NM5000000151073NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BQ347
WSW
1/2 - 1 Mile
Lower

NM5000000199677NM WELLS

BU346
North
1/2 - 1 Mile
Lower

NM5000000203977NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BV350
NNW
1/2 - 1 Mile
Lower

NM5000000001564NM WELLS

BU349
North
1/2 - 1 Mile
Lower

NM5000000015650NM WELLS

BV348
NNW
1/2 - 1 Mile
Lower

NM5000000021566NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BS352
North
1/2 - 1 Mile
Lower

NM5000000205019NM WELLS

351
NNW
1/2 - 1 Mile
Lower

NM5000000149335NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



BS354
North
1/2 - 1 Mile
Lower

NM5000000205020NM WELLS

BU353
North
1/2 - 1 Mile
Lower

NM5000000203976NM WELLS

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS



AREA RADON INFORMATION

GEOCHECK   - PHYSICAL SETTING SOURCE MAP FINDINGS
RADON



TOPOGRAPHIC INFORMATION

HYDROLOGIC INFORMATION

HYDROGEOLOGIC INFORMATION

GEOLOGIC INFORMATION

PHYSICAL SETTING SOURCE RECORDS SEARCHED



LOCAL / REGIONAL WATER AGENCY RECORDS

OTHER STATE DATABASE INFORMATION

PHYSICAL SETTING SOURCE RECORDS SEARCHED



STREET AND ADDRESS INFORMATION

PHYSICAL SETTING SOURCE RECORDS SEARCHED
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1. Introduction

This Quality Assurance Project Plan (QAPP) describes the policy, organization (analytical 
laboratory), functional activities, and quality assurance (QA) and quality control (QC) protocols to be 
utilized during implementation of the groundwater sampling plan at the Albuquerque Products 
Terminal in Albuquerque, New Mexico (Site). The QAPP is a planning document that provides a 
"blueprint" for obtaining the type and quantity of data needed to support environmental decision 
making. The QAPP integrates all technical and quality aspects of a project and documents all QA,
QC, and technical activities and procedures associated with planning, implementing, and assessing 
environmental data collection operations.

United States Environmental Protection Agency (EPA) policy requires that all work performed by or 
on behalf of EPA involving the collection of environmental data be implemented in accordance with 
an EPA-approved QAPP. GHD Services Inc. (GHD) has prepared this QAPP in accordance with the 
EPA QAPP guidance documents "EPA Requirements for Quality Assurance Project Plans", 
EPA QA/R-5, reissued May 2006, and "EPA Guidance for Quality Assurance Project Plans", 
EPA QA/G-5, reissued December 2002.

In accordance with these documents, there are four basic groups of elements that must be included 
in a QAPP.

These four groups and associated elements follow:

Group A – Project Management. The elements in this group include all aspects of project 
management, project objectives, and project history.

Group B – Data Generation and Acquisition. The elements in this group include descriptions of 
the design and implementation of all measurement systems that will be used during the project.

Group C – Assessment/Oversight. The elements in this group encompass the procedures used 
to ensure proper implementation of the QAPP.

Group D – Data Validation and Usability. The elements in this group cover the QA activities that 
occur after the data collection phase of the project is completed.

The elements associated with the project management, data generation and acquisition, 
assessment/oversight, and data validation and usability for the Work Plan are presented in this 
QAPP. 

2. Project Organization

The responsibilities of management, QA personnel, field personnel, and laboratory personnel are 
provided in the following subsections. Additionally, any special training/certification requirements for 
the project are identified and an organization chart that identifies the lines of communication among 
the participants in the investigation activities is presented herein.
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2.1 Management Responsibilities 

NMED is the lead agency governing the remediation of the Albuquerque Products Terminal. NMED 
issued clean up regulations after the spill (s) were reported, and is responsible for approving all 
plans and reports related to implementing the Selected Remedy. The NMED regulator is Paul 
Chamberlain. 

As the responsible party, Phillips 66 is implementing the Selected Remedy in accordance with the 
NMED. Phillips 66 has overall responsibility for procuring consultants and contractors to perform the 
work, budgeting and securing the necessary funds, and assuring that the requirements to adhere to 
the standards are met. The Phillips 66 Program Manager is Ms. Becky Hesslen. 

Technical representation for Phillips 66

Advising on corrective actions

Ensuring Phillips 66 resources are available on an as-required basis

 Reviewing reports

Communication/Coordination with NMED

GHD has been selected as technical consultant for the Work Plan activities for the Albuquerque 
Products Terminal. GHD has technical responsibility for the data collection activities. GHD's Project 
Manager is ultimately responsible for ensuring that the project objectives are achieved. GHD's
Project Manager has selected a project team consisting of GHD's technical personnel (engineering, 
geology/hydrogeology, chemistry, and data management), QA personnel, and the analytical 
laboratory. GHD's Project Manager for the investigation activities and her specific responsibilities 
are summarized by the following.

Technical representation on behalf of Phillips 66

Advising on corrective actions

Overview of field activities

Ensuring all GHD resources are available on an as-required basis

Preparing and reviewing reports

Coordinating GHD's technical group

The analytical laboratory for this project will hereafter in this document be identified as the 
"Approved Laboratory". The Approved Laboratory will be any analytical laboratory selected to 
perform the environmental analyses which is a full-service chemical analytical laboratory accredited 
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under National Environmental Laboratory Accreditation Program (NELAP) and certified in New 
Mexico. Additional laboratories may be required for any specialty environmental analyses that are 
required in the future. The laboratory Project Manager is responsible for ensuring the project 
objectives are achieved by the laboratories. The Approved Laboratory Project Manager and their
specific responsibilities are summarized by the following: 

Ensures all resources of the laboratory are available on an as-required basis

Review of final analytical reports

Approve final reports prior to submission to GHD

2.2 Quality Assurance Responsibilities

Project team members with QA responsibilities include GHD's QA Officer, GHD's Field QA Officer, 
and the laboratory QA Officer. These individuals and their specific responsibilities are summarized 
by the following.

Review laboratory quality assurance/quality control (QA/QC)

Coordinate and review data validation and assessment

Advise on laboratory corrective action procedures

Prepare and review QA reports

QA/QC representation of project activities

Overview and review field QA/QC

Management of field activities and field QA/QC

Field data assessment

Internal field technical system audits

Technical representation of field activities

Preparation of Standard Operating Procedures (SOPs) for field activities

Implement and document field corrective actions, if necessary

Coordinate and overview of laboratory systems audits

Overview of QA/QC documentation

Conduct detailed data review

Implement and document laboratory corrective actions, if required

Technical representation of laboratory QA procedures

Oversee preparation of laboratory SOPs
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2.3 Field Responsibilities 

GHD will conduct all field sampling and obtain field measurements related to sampling during the 
investigation. The specific procedures for field sample collection and field measurements will 
adhere to all designated SOPs for fieldwork and as described in any applicable work plan. GHD's
field team leader will be responsible for documenting any field-related nonconformances and 
implementing and documenting subsequent corrective actions. The field team leader or any field 
team member can identify and report nonconformances.

2.4 Laboratory Responsibilities

2.4.1 Approved Laboratory

is expected to perform the analyses for the investigation. Specific 
information concerning the sampling and analysis requirements for the investigation are provided in 
Section 2.7 of this QAPP.

The shipping address and contact information for the laboratory will be provided by the laboratory 
prior to samples being collected. The specific responsibilities of laboratory personnel involved in the 
project are summarized by the following:

Coordinate laboratory analyses

Supervise in-house chain of custody

Sub-contract sample analyses as needed

Schedule sample analyses

Oversee data review

Oversee preparation of analytical reports

Receive and inspect incoming sample containers

Record the condition of incoming sample containers

Sign appropriate documents

Verify correctness of chain of custody documentation

Notify project manager of any nonconformances identified during sample receipt and inspection

Assign a unique identification number to each sample, and enter the client identification number 
and sample identification numbers into the sample receiving log

Initiate transfer of the samples to appropriate laboratory sections

Control and monitor access/storage of samples and extracts
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2.5 Project Organization 

The organization and lines of communication among the project participants identified in the 
preceding subsections are presented on Figure 2.1.

2.6 Problem Definition/Background Information 

The problem definition and background information are detailed in the Work Plan.

This QAPP has been prepared by GHD on behalf of the client and focuses on specific QA/QC 
activities designed to achieve the objectives of the Work Plan at the site. 

This QAPP is a dynamic document, and it will be updated with specific addenda, if necessary, to 
reflect new phases of work as they are implemented. Any necessary modifications will be made by 
GHD's QA Officer and will be reviewed by GHD's Project Manager. This QAPP will be reviewed on 
an annual basis by GHD's QA Officer to ensure it accurately reflects any work being conducted at 
the Site. It is anticipated that this QAPP will be utilized throughout the investigative process.

2.7 Project/Task Description 

An overview of the sampling and analysis program is provided in Table 2.1. Target analytes and 
targeted reporting limits are presented in Table 2.2. 

2.7.1 Project Schedule

The program schedules will be presented in any applicable work plans and will be dependent on 
some critical items such as regulatory reviews and approvals and weather. These items may impact 
the ultimate implementation and completion of scheduled activities. Forthcoming work plans will 
provide schedules for any future sampling and analysis programs.

2.8 Quality Objectives and Criteria for Measurement Data 

The quality objectives and measurement performance criteria for data obtained for the investigation 
are presented in the following subsections.

2.8.1 Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements derived from the outputs 
of each step of the DQO process. The DQO process is a series of planning steps based on the 
scientific method that is designed to ensure that the type, quantity, and quality of environmental 
data used in decision making are appropriate for the intended application. A systematic planning 
process was used to develop this work plan. This process, as described in EPA's Guidance on 
Systematic Planning Using the DQOs Process (EPA, 2006), is designed to ensure that 
environmental data are of the appropriate type and quality for the intended use, and lead to logical 
conclusions and defensible decisions or estimates. DQOs are developed through a seven-step 
process that is both sequential and iterative, depending upon the complexity of the problem. The 
steps involve both qualitative and quantitative criteria. The overarching outcomes of the DQO 
process are described below.
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There are seven steps in the DQO process that include:

1. Stating the problem

2. Identifying the goal of the study

3. Identifying information inputs

4. Defining the boundaries of the study

5. Developing the analytical approach

6. Specifying performance or acceptance criteria

7. Developing the plan for obtaining data

The resulting statements and DQOs are summarized in the following:

1 Problem The problem statement is that data gaps have been identified that 
would progress the design of both the extraction, treatment, and 
discharge system as well as the monitoring programs for the 
Albuquerque Products Terminal. 

2 Goal The goal is to collect the necessary data to acquire the data necessary 
to update the Conceptual Site Model (CSM) to support the 
groundwater remedial design to be submitted in a revised Intermediate 
(60%) GWRDR, and the design of the performance and long-term 
groundwater monitoring program. 

3 Inputs Inputs include the acquisition of required new data related to the 
proposed activities as presented in the Work Plan.

4 Boundaries The boundaries include soil and groundwater within 750 feet of the 
Albuquerque Products Terminal to bedrock. Lithological logging, 
sampling, testing, analyzing, aquifer testing, and reporting will be 
performed within an estimated 14-month period. 

5 Analytical Approach The analytical approach is to generate usable data in accordance with 
the QAPP to address identified data gaps related to both the 
extraction, treatment, and discharge system as well as the monitoring 
programs for the Albuquerque Products Terminal. 

6 Acceptance Criteria The laboratory acceptance criteria are presented in this QAPP for 
Work Plan activities to generate validated data to address identified 
data gaps related to both the extraction, treatment, and discharge 
system as well as the monitoring programs for the Albuquerque 
Products Terminal. 

7 Plan The plan for collection activities is presented in the Work Plan.

2.8.2 Measurement Performance Criteria

The measurement performance criteria for precision, accuracy, representativeness, completeness, 
comparability, and sensitivity (PARCCS) are provided in the following subsections.

2.8.2.1 Field Precision Criteria

Precision of the field sample collection procedures will be assessed by the analysis of field duplicate 
samples. Field duplicate samples will be collected at a frequency of 1 per 20 or fewer investigative 
samples or at a minimum frequency of 1 per sampling event. The samples will be labeled such that 
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the field duplicate sample is "blind" to the laboratory. A relative percent difference (RPD) of 
100 percent for soil and 50 percent for groundwater samples will be used as the acceptance limit for 
analytes detected in both the investigative and field duplicate samples at concentrations greater 
than or equal to five times their quantitation limits.

Field precision for field measurements will be assessed through replicate measurement of the same 
sample, as applicable to the parameter being measured. The precision acceptance criteria for field 
measurements will be an RPD of 10 percent or less.

2.8.2.2 Laboratory Precision Criteria

Laboratory precision will be assessed through the calculation of RPDs for laboratory duplicate 
sample analyses. These will be matrix spike/matrix spike duplicate (MS/MSD) and/or laboratory 
control samples/laboratory control sample duplicates (LCS/LCSD). The equation to be used to 
determine precision is presented in Section 5.3.1 of this QAPP. Laboratory precision acceptance 
criteria will be generated by the laboratory and included in the laboratory reports.

2.8.2.3 Field Accuracy Criteria

The criteria for accuracy of the field sample collection procedures will be to ensure that samples are 
not affected by sources external to the sample, such as inadequate equipment decontamination 
procedures or sample contamination by ambient conditions or sample cross-contamination. Field 
sampling accuracy will be assessed using the data from equipment blank samples.

Field equipment blank samples will be collected at a minimum frequency of 1 per 10 sampling 
equipment decontamination procedures with a minimum frequency of one per sampling event 
during which equipment decontamination occurs. Field equipment blank samples (hereafter referred 
to as equipment blank samples) will be collected by routing laboratory-provided deionized water 
through decontaminated sampling equipment for the same parameters being analyzed for the 
investigation collection activities. The samples will be labeled such that the equipment blank sample 
is "blind" to the laboratory. Equipment blank samples will be analyzed to check for procedural 
contamination or ambient conditions that may cause sample contamination.

Equipment blank samples should not contain target analytes. The equipment sample data will be 
evaluated using the procedures specified in Section 5.3.2 of this QAPP. Accuracy also will be 
ensured by adhering to all sample handling procedures, sample preservation requirements, and
holding time periods.

Trip blanks for Volatile Organic Compounds (VOCs) will be prepared by the laboratory using 
analyte-free water and submitted with the groundwater sample collection containers. The trip blanks 
will be kept unopened in the field with sample bottles. One trip blank will be transported to the 
laboratory with each cooler of aqueous VOC samples. The laboratory will analyze trip blanks as 
samples.

Accuracy of field measurements will be assessed by analyzing calibration check samples, as 
applicable to the parameter being measured.
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2.8.2.4 Laboratory Accuracy Criteria

Laboratory accuracy will be assessed by determining percent recoveries from Laboratory Control 
Sample (LCS) analyses. An LCS will be analyzed at a frequency of 1 per laboratory batch of 20 or 
fewer samples of the same matrix. Accuracy relative to the sample matrix will be assessed by 
determining percent recoveries from the analysis of matrix spike (MS) samples. The equation to be 
used to determine accuracy for this project is presented in Section 5.3.2 of this QAPP. Laboratory 
accuracy acceptance criteria will be generated by the laboratory and included in the laboratory 
reports.

The accuracy of all organic analyses also will be monitored through the analysis of surrogate 
compounds. Surrogate compounds are added to each sample, standard, blank, and QC sample 
prior to sample preparation and analysis. Surrogate compounds are not expected to be found 
occurring naturally in the samples but behave analytically similar to the compounds of interest.
Consequently, surrogate compound percent recovery data will provide information on the effect that 
the sample matrix exhibits on the accuracy of the analyses. Surrogate compound percent recovery 
acceptance criteria will be generated by the laboratory and included in the laboratory reports.

2.8.2.5 Field Representativeness Criteria

Representativeness is dependent upon the proper design of the sampling program. The 
representativeness criteria for field sampling will be to ensure that the correct locations are sampled 
and that the proper sampling procedures are followed. The sampling program was designed to 
provide data representative of conditions at the Site. During development of the sampling program, 
consideration was given to existing analytical data and physical setting.

2.8.2.6 Laboratory Representativeness Criteria

The representativeness criteria for laboratory data will be to ensure that the proper analytical 
procedures are used for sample preparation, sample analysis, and that sample holding times are 
met. Additionally, the accuracy and precision of the laboratory data affect representativeness. The 
laboratory representativeness criteria will include achieving the accuracy and precision criteria for 
the sample analyses.

2.8.2.7 Field Comparability Criteria

The criteria for field comparability will be to ensure and document that the proper sampling 
procedures are followed.

2.8.2.8 Laboratory Comparability Criteria

The criteria for laboratory data comparability will be to ensure that the analytical methods used for 
the investigation are comparable to the methods used for previous sampling events, as applicable.
The methods identified in Section 3.3.2 of this QAPP are the same or comparable to the methods
used to generate previous data.
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2.8.2.9 Field Completeness Criteria

The criterion for field completeness will be 90 percent or more of the field-measured data to ensure 
that the data are usable. The procedure for determining field data usability is provided in 
Section 3.9.2 of this QAPP. The equation for calculating completeness is presented in Section 5.3.4 
of this QAPP.

2.8.2.10 Laboratory Completeness Criteria

The criteria for laboratory completeness will be 90 percent or more of the laboratory data are 
determined to be usable for the intended purpose. The procedure for determining laboratory data 
usability is provided in Section 3.9.2 of this QAPP. The equation for calculating completeness is 
presented in Section 5.3.4 of this QAPP.

2.8.2.11 Field Sensitivity Criteria

Sensitivity is the measure of the concentration at which an analytical method can positively identify 
and report analytical results. The sensitivity of a given method is commonly referred to as the 
detection limit. The sensitivity criteria for field measurement will be in accordance with manufacturer 
specification.

2.8.2.12 Laboratory Sensitivity Criteria

The sensitivity criteria for the laboratory analyses are the targeted reporting limits provided in 
Table 2.2 of this QAPP. Targeted quantitation limits have been set to meet the IRODA cleanup 
levels, when available, for the specified analytes as presented in Table 2.2.

It should be noted that high concentration of target and non-target analytes and matrix interferences 
may prevent the targeted quantitation limits from being achieved for all samples. The methods
selected for analyzing the samples are EPA methods routinely used to support environmental 
investigations and data gathering activities.

2.9 Special Training/Certification Requirements 

Field sampling team members are required to have successfully completed relevant field training 
protocols and to follow the Health and Safety Plan including sections related to phosphine
(Sections 6.1.4, 8.2.3, and 9.2.2). They are also required to have received the 40-hour Hazardous 
Waste Operations and Emergency Response (HAZWOPER) safety training and annual 8-hour 
refresher courses required by 29 Code of Federal Regulations (CFR) Parts 1910 and 1926.
Employee training documentation is maintained by the consultant conducting the sampling event. 

Laboratory personnel training records are maintained by the laboratory. The laboratory is required 
to be accredited by the NELAP to demonstrate compliance with EPA's requirement that the 
laboratory have a documented quality system that complies with American National Standards 
Institute/American Society for Quality Control (ANSI/ASQC) E4-94 ("Specifications and Guidelines 
for Quality System for Environmental Data Collection and Environmental Technology Programs",
January 1995), and EPA QA/R-2 ("EPA Requirements for Quality Management Plans",
March 2001). The laboratory is accredited by NELAP for the analyses identified in this QAPP.
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2.10 Documentation and Records 

The documents, records, and reports generated during the investigation activities are identified in 
the following subsections. The GHD Project Manager will ensure the most current version of the 
QAPP is available prior to each sampling event.

2.10.1 Field and Laboratory Records

Documents and records generated during the project include sample collection records, QC sample 
records, laboratory records, and data handling records. A brief description of these documents and 
records are provided below. Detailed information on these records is provided in subsequent 
sections of this QAPP.

Sample collection records that will be used during the program's sampling activities include field 
logbooks and/or project standard field forms, stratigraphic logs, chain of custody records, field 
narratives, and shipping papers.

QC sample records that will be used during the project to document the generation of QC samples 
include field logbooks and/or project standard field forms recording field blank samples, and field 
duplicate samples. The laboratory will maintain quality records for deionized water sent for trip 
blanks or sent for field blank samples and sample integrity information. Records of sample 
preservation will be maintained in field logbooks and/or on project standard field forms and by the 
laboratories.

Field measurements of depth to water, pH, temperature, conductivity, dissolved oxygen (DO), 
oxidation-reduction potential (ORP), turbidity and sample appearance will be recorded in field 
logbooks and/or on project standard field forms. Calibration data, where applicable, will also be 
recorded in these logbooks and/or on project standard field forms.

Laboratory records that will be maintained for the project include sample receipt documentation, 
laboratory narratives, field and laboratory chain of custody documentation, sample container 
cleanliness certifications, reagent and standard reference material certifications, sample preparation 
records, sample analysis records (i.e., run logs), instrument/raw data, QC data, calibration data, 
corrective action reports, and final reports.

Data handling records that will be maintained include verification of computer programs used to 
manipulate or reduce raw data into final results and data validation reports. The laboratory will 
maintain documentation of data verification and reduction procedures as necessary for the analyses 
used during the investigation. GHD will maintain checklists, notes, and reports generated during the 
external data validation process.

2.10.2 Data Reporting Format

Field data will be recorded in field logbooks and/or on project standard field forms. The details for 
recording field data are provided in Section 2.10.1 of this QAPP. Field data will be generated 
primarily from observations. This information will be included in project reports or submittals.
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Laboratory reports for the sampling and monitoring activities will include the following data 
deliverables:

1. Case narrative for each analyzed batch of samples

2. Cross referencing of laboratory sample to project sample identification numbers

3. Description of data qualifiers to be used

4. Methods of sample preparation and analyses for samples

5. Sample results

6. Raw data for sample results and laboratory QC samples

7. Results of (dated) initial and continuing calibration checks and Gas Chromatography/Mass 
Spectrometry (GC/MS) tuning results

8. MS/MSD recoveries, LCS, method blank results, surrogate recoveries, calibration check 
compounds and system performance check compound results (organics)

9. MS recoveries and matrix duplicate RPDs, LCS, serial dilutions, method blank results, and 
reagent blank results (inorganics)

10. Labeled and dated chromatograms/spectra of sample results and laboratory QC checks

The data package submitted will be an EPA "Contract Laboratory Program-like (CLP-like)" data 
package consisting of all the information presented in a CLP data package but not necessarily on 
CLP forms.

Method detection limit (MDL) studies and method performance and validation studies will be 
maintained by the laboratory.

2.10.3 Data Archiving and Retrieval

All records will be maintained consistent with the laboratory's and GHD's record retention policies.

3. Data Generation and Acquisition

The design and implementation of the measurement systems that will be used during the 
investigation activities, including sampling procedures, analytical procedures, and data handling and 
documentation, are detailed in the following subsections.

3.1 Sampling Process Design

The rationale for the sampling program is described in the work plan.
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3.1.1 Sampling Methods

Sample collection methods are provided in the Work Plan. The following SOPs are provided in 
Appendix D (Field Sampling Plan), Attachment A.

SOP 1 Aquifer Testing

SOP 2 Decontamination

SOP 3 Depth Discrete Groundwater Sample Collection

SOP 4 Investigative Derived Waste

SOP 5 Monitor Well Groundwater Sampling

SOP 6 Soil Classification

SOP 7 Surveying

SOP 8 Utility Clearance

SOP 9 Well and Piezometer Installation

SOP 10 Hydraulic Load Testing

3.1.2 Field Equipment and Sample Container Cleaning Procedures

Equipment cleaning/decontamination procedures are provided in the SOPs. Sample containers will 
be provided by the laboratories. All containers will be pre-cleaned in accordance with the EPA 
guidance document entitled "Specifications and Guidance for Contaminant-Free Sample 
Containers", EPA 540/R-93/051. Certificates of analysis for each lot of containers will be maintained 
by the laboratory or be available from the vendor upon request.

3.1.3 Field Equipment Maintenance, Testing, and Inspection Requirements

Field equipment will be inspected and tested prior to use in the field. Maintenance logs for all field 
equipment are recorded in the field logbooks or kept in field equipment files located with the 
consultant conducting the sampling event. Prior to use in the field, the equipment is checked again, 
and the performance information is recorded in the field logbook and/or on a standard field 
equipment form. All equipment returned from the field is inspected and tested. Any required 
maintenance is performed and documented prior to the equipment being returned to service.

Critical spare parts for field equipment and replacement field equipment are available and can be 
delivered to the field when the need is identified. Alternately, field equipment vendors can provide 
replacement equipment if needed. The replacement equipment can be shipped for overnight 
delivery as necessary.

3.1.4 Inspection and Acceptance Requirements for Supplies and
Sample Containers

The field supplies for the investigation consist of detergent (Alconox) for equipment cleaning, 
distilled water for sample collection equipment rinsing, deionized water for final sample collection 
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equipment rinsing and for collecting equipment rinsate blank samples, and sample containers to 
collect the samples.

Alconox, a standard laboratory-grade detergent, and distilled water will be purchased as needed 
from a variety of vendors.

Deionized water and sample containers will be provided by the laboratory. The laboratory will 
maintain documentation of the purity/cleanliness for these materials. The laboratory QA Officer is 
ultimately responsible for ensuring these materials are acceptable for the project. The acceptability 
of these materials for use will be evaluated by reviewing lot analysis certificates (deionized water 
and containers). Water and containers that do not meet the laboratory's acceptability requirements 
will not be shipped to the field.

3.2 Sample Handling and Custody Requirements 

The procedures for sample handling, labeling, shipping, and chain of custody documentation are 
provided in the subsections that follow.

3.2.1 Sample Handling

The procedures used to collect the samples are provided in the SOPs. Table 3.1 identifies the 
requirements for the number of containers, container volume, container type, preservation, holding 
time periods, and shipping for the analyses. The sample identification procedure is as follows:

Example: S-002428-062016-DJT-XXX

Where: 

S = Designates sample matrix (S – Soil, GW – Groundwater, SW – Surface Water) 
002428 = GHD project number (same project number as used in logbooks and on sample 

forms)
062016 = Date of collection (mm,dd,yy)
DJT = Sampler initials
XXX = Unique sample number

Unique sequential sample numbers will be assigned to samples. Sample identifications, sample 
locations, and sample depths will be recorded in the field logbook or field forms.

Samples will be placed in shipping coolers containing bagged, cubed ice immediately following 
collection. The samples will be grouped in the shipping cooler by the order in which the samples are 
collected, and then shipped to the laboratory via laboratory courier, hand delivery by GHD, or by an 
overnight courier service, generally on the day they are collected. The only exceptions to this 
procedure will be for samples collected after the courier service has picked up the shipment for the 
day and when samples are collected on a Sunday or holiday. In these instances, the samples will 
be shipped on the next business day.
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3.2.2 Sample Custody

Chain of custody is the sequence of possession of an item. An item (such as a sample or final 
evidence file) is considered to be in custody if the item is in actual possession of a person, the item 
is in the view of the person after being in his/her actual possession, or the item was in a person's
physical possession but was placed in a secure area by that person. Field, laboratory, and final 
evidence files custody procedures are described in the subsections that follow.

3.2.2.1 Field Custody Procedures

Logbooks and/or project standard field forms will be used to record field data collection activities.
Entries will be described in as much detail as possible to ensure that a particular situation could be 
reconstructed solely from these entries. Field logbooks are bound field survey books or notebooks 
with consecutively numbered pages. Logbooks will be assigned by project and will be stored with 
the consultant conducting the sampling event when not in use. Each logbook will be identified by a 
project-specific document number. The project number required in the logbooks and on the field 
forms will correspond to the project number in the sample identification procedure in Section 3.2.1.

The title page of each logbook will contain the following information:

Project name

Project number

Project start date

End date

Entries into the logbook will contain a variety of information. At the beginning of each day's logbook 
entry, the date, start time, weather, names of all sampling team members present, and the 
signature of the person making the entry will be entered. The names of individuals visiting the Site 
or field sampling team and the purpose of their visit will also be recorded in the field logbook.

All field measurements obtained and sample collection information will be recorded in a logbook 
and/or on a project standard field form. Project standard field forms are specifically prepared for 
each project sampling location. These forms are used to record all field measurements/information 
obtained and samples collected for each location. All entries will be made in ink, signed, and dated 
with no erasures. If an incorrect entry is made, the incorrect information will be crossed out with a 
single strike mark. The correct information will be entered adjacent to the original entry.

Whenever a sample is collected, an identification and a detailed description (if necessary) of the 
location will be recorded in the logbook and/or on a project standard field form. Photographs taken 
at a location, if any, will be noted in the logbook. All equipment used to obtain field measurements 
will be recorded in the field logbook and/or on a project standard field form. In addition, the 
calibration data for all field measurement equipment will be recorded in the field logbook or on 
standard field forms.

Samples will be collected according to the sampling procedures documented in the work plan. The 
equipment used to collect samples, time of sample collection, sample description, volume and 
number of containers, and preservatives added (if applicable) will be recorded in the field logbook 
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and/or on a project standard field form. A deviation from the work plan, QAPP, or other 
project-appropriate planning document sampling procedures will be documented in the field logbook 
and/or on a project standard field form. Each sample will be uniquely identified using the sample 
identification system provided in Section 3.2.1. 

Figure 3.1 illustrates an example chain of custody form. The sample packaging and shipping 
procedures summarized below will ensure that the samples arrive at the laboratory with the chain of 
custody intact:

1. The field sampler is personally responsible for the care and custody of the samples until they 
are transferred to another person or the laboratory. As few people as possible will handle the 
samples.

2. All sample containers will be identified by using sample labels that include the sampler's
initials, sample name, date and time of collection, and analyses to be performed. Sample 
labels will be completed for each sample using waterproof ink and will be placed on the 
sample container.

3. Samples will be accompanied by a properly completed chain of custody form. The sample 
identification numbers and required analyses will be listed on the chain of custody form.
When transferring the possession of samples, the individuals relinquishing and receiving the 
samples will sign and record the date and time on the form. The chain of custody form 
documents sample custody transfers from the sampler to another person, to the laboratory, 
or to/from a secure storage area.

4. Samples will be properly packaged for shipment and dispatched to the laboratory for analysis 
with a separate signed chain of custody form enclosed in and secured to the inside top of 
each shipping cooler. Shipping coolers will be secured with custody seals for shipment to the 
laboratory. The custody seal is then covered with clear plastic tape to prevent accidental 
damage to the custody seal.

5. If samples are split with a government agency or other entity, it is the responsibility of that 
entity to prepare its own chain of custody form for the samples. Information regarding the 
identity of the entity and the sample(s) that are being split will be recorded in the field 
logbook.

6. All sample shipments will be accompanied by the chain of custody form identifying its 
contents. The chain of custody form is a four-part carbonless-copy form. The form is 
completed by the sampling team which, after signing and relinquishing custody to the 
shipper, retains the bottom (goldenrod) copy. The shipper, if different than the sampling team 
members, retains the pink copy after relinquishing custody to the laboratory. The yellow copy 
is retained by the laboratory, and the fully executed white copy is returned as part of the data 
deliverables package.

7. If the samples are sent by common carrier, a bill of lading (i.e., FedEx air bill) will be used 
and copies will be retained as permanent documentation. Commercial carriers are not 
required to sign the chain of custody form provided the form is sealed inside the sample 
cooler with the custody tape intact.
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3.2.2.2 Laboratory Custody Procedures

Laboratory sample custody begins when the samples are received at the laboratory. The laboratory 
sample custodian will assign a unique laboratory sample identification number to each incoming 
sample. The field sample identification numbers, laboratory sample identification numbers, date and 
time of sample collection, date and time of sample receipt, and requested analyses will be entered 
into the sample receiving log. The laboratory's sample log-in, custody, and document control 
procedures will be consistent with its standard operating procedure.

Following log-in, all samples will be stored within an access-controlled location and will be 
maintained properly preserved (as defined in Table 3.1) until completion of all laboratory analyses.
Unused sample aliquots and sample extracts will be maintained properly preserved for a minimum 
of 30 days following receipt of the final report by GHD. The laboratory will be responsible for the 
disposal of unused sample aliquots, sample containers, and sample extracts in accordance with all 
applicable local, state, and federal regulations.

The laboratory will be responsible for maintaining analytical logbooks and laboratory data.

3.2.2.3 Final Evidence Files Custody Procedures

The final evidence file for the project will be maintained by GHD and will consist of the following:

1. Project plans

2. Project logbooks

3. Field data records

4. Sample identification documents

5. Chain of custody records

6. Correspondence

7. References, literature

8. Final data packages

9. Miscellaneous - photos, maps, drawings, etc.

10. Reports

The final evidence file materials will be the responsibility of the evidentiary file custodian with 
respect to maintenance and document removal.

3.3 Analytical Method Requirements

The field and laboratory analytical methods that will be used during the investigation are detailed in 
the following subsections.

3.3.1 Field Analytical Methods

Field measurements obtained during monitoring well purging include pH, temperature, conductivity, 
DO, turbidity, and ORP. This data will be used to determine when groundwater is suitable for the 
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collection of representative samples, as applicable to the Work Plan. Field-portable meters will be 
used to analyze the samples.

3.3.2 Laboratory Analytical Methods

The analytical methods that will be used are presented in Table 3.2. The frequency and types of QC 
samples to be collected are included in Table 2.1.

The turnaround time required for the analyses required for each batch of samples will be noted on 
the chain of custody documents submitted with the samples and will be communicated to the 
laboratory prior to the sampling event, as necessary.

3.4 Quality Control Requirements 

The field and laboratory QC requirements for the investigation are discussed in the following 
subsections. Specific QC checks and acceptance criteria are provided in the referenced analytical 
methods.

3.4.1 Field Sampling Quality Control

Field QC requirements include analyzing reference standards for instrument calibration and for 
routine calibration checks. Field QC samples for this project include equipment and trip blank 
samples to determine the existence and magnitude of sample contamination resulting from sample 
containers, ambient conditions, or sampling procedures and field duplicate samples to assess the 
overall precision of the sampling and analysis event. The frequency of collection of these field QC 
samples is summarized in Table 2.1 of this QAPP. The evaluation of field QC data is provided in 
Section 3.9.2 of this QAPP.

3.4.2 Analytical Quality Control

The laboratory QC requirements for the analyses include analyzing method blanks, instrument 
performance checks, initial calibration standards, calibration verification standards, internal 
standards, surrogate compound spikes, and LCS. The acceptance criteria for LCS and surrogate 
compounds will be generated by the laboratory and included in the laboratory reports. The analysis 
frequency and acceptance criteria for the remaining QC checks will be consistent with the 
referenced methods in Table 3.2. 

3.5 Instrument/Equipment Testing, Inspection, and Maintenance 
Requirements 

The procedures used to verify that instruments and equipment are functional and properly 
maintained are described in the following subsections.

3.5.1 Field Instrument Maintenance

The field equipment for this project includes water level, pH, temperature, conductivity, DO, 
turbidity, and ORP meters. Specific preventive maintenance procedures to be followed for field 
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equipment are those recommended by the manufacturer. Field instruments will be checked and 
calibrated daily before use, as applicable.

3.5.2 Laboratory Instrument Maintenance

As part of its QA/QC program, the laboratory conducts routine preventive maintenance to minimize 
the occurrence of instrument failure and other system malfunctions. Designated laboratory 
employees will regularly perform routine scheduled maintenance and repair of (or coordinate with 
the instrument manufacturer for the repair of) all instruments. All maintenance that is performed will 
be documented in the laboratory's maintenance logbooks. All laboratory instruments are maintained 
in accordance with manufacturer's specifications. Table 3.3 provides examples of the frequency at 
which components of key analytical instruments or equipment will be serviced.

3.6 Calibration Procedures and Frequency 

The procedures for maintaining the accuracy for all the instruments and measuring equipment that 
will be used for conducting field sampling and laboratory analyses are described in the following 
subsections. These instruments and equipment will be calibrated prior to each use or according to a 
periodic schedule.

3.6.1 Field Instruments/Equipment

Instruments and equipment used to gather, generate, or measure environmental data will be 
calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of results 
are consistent with the manufacturer's specifications.

Equipment to be used during field sampling will be examined to confirm that it is in operating 
condition. This includes checking the manufacturer's operating manual for each instrument to 
ensure that all maintenance requirements are being observed. Individual calibration records for 
each field instrument that will be used for the project will be reviewed to ensure that any prior 
equipment problems have not been overlooked and all necessary repairs to equipment have been 
completed. 

3.6.2 Laboratory Instruments

Calibration of laboratory equipment will be based on approved written procedures. Records of 
calibration, repairs, or replacement will be filed and maintained by the designated laboratory 
personnel performing these QC activities. These records generally will be filed at the location where 
the work is performed and will be subject to a QA audit. The laboratory will have trained staff and 
in-house spare parts available for instrument repair or will maintain service contracts with vendors. 
Specific calibration procedures and frequencies are detailed in the referenced method.

3.7 Inspection/Acceptance Criteria for Supplies and Consumables 

The procedures that will be used to ensure that supplies and consumables used in the field and
laboratory will be available as needed and free of contaminants are detailed in the following 
subsections.
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3.7.1 Field Supplies and Consumables

Supplies and consumables for field sampling will be obtained from various vendors and include 
sample containers, detergent and water for equipment decontamination, and field blank water. The 
vendors and inspection and acceptance criteria for these field supplies were presented in 
Section 3.1.4 of this QAPP. Additional field supplies and consumables may include pump tubing
and personal protective equipment. Pump tubing will be constructed of pre-cleaned high density 
polyethylene (or equivalent acceptable tubing). These materials will not introduce contaminants into 
the samples or interfere with the analyses. All field supplies will be consumed or replaced with 
sufficient frequency to prevent deterioration or degradation that may interfere with the analyses.

3.7.2 Laboratory Supplies and Consumables

The laboratory's vendors for general labware and reagents may include VWR Scientific Products 
and Fisher Scientific. Vendors for chromatography supplies and organic standards may include 
Ultra Scientific, Supelco, Accustandard, Restek, ChemService, Cambridge Isotopes, and 
Aldrich Chemical. The lot numbers of reagents and standards will be recorded and dates of receipt, 
first use, and expiration will be documented by the laboratory. Certificates of analysis will be 
maintained on file to document reagent/standard purity.

The referenced methods provide details on identifying contaminants in reagents and standards, 
determining deterioration of reagents and standards, and the corrective actions required if 
contaminants or deterioration are identified. The laboratory QA Officer is ultimately responsible for 
the ensuring the acceptability of supplies and consumables.

3.8 Data Acquisition Requirements (Non-Direct Measurements)

Data generated during the investigation are verified and validated. These data then will be 
submitted in the required reports to the client and the applicable regulatory agency. Data from other 
sources are not required for this investigation. 

3.9 Data Management

The procedures for managing data from generation to final use and storage are detailed in 
subsections that follow.

3.9.1 Data Recording

Field information will be recorded in field logbooks and/or on project standard field forms and
consists of measurements from direct reading instruments or direct measurements. Field staff is
responsible for recording field data and the Field QA Officer is responsible for identifying and 
correcting recording errors.

Laboratory data are recorded in a variety of formats. Data from instruments are recorded on 
magnetic media, strip charts, or bench sheets. The referenced methods provide the data recording 
requirement for each preparation and analysis method.
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3.9.2 Data Validation

Validation of field data for this project will primarily consist of checking for transcription errors and 
reviewing information recorded in field logbooks. Data transcribed from the field logbook into 
summary tables for reporting purposes will be verified for correctness by the Field QA Officer or 
designee. Any limitations on the use of field data will be identified in the required reports to client 
and/or regulatory agency. 

The data assessment will include a review of all technical holding times, instrument performance 
check sample results, initial and continuing calibration results, and all batch and matrix QC including 
equipment blanks, field duplicates, MS/MSD, laboratory duplicates, surrogate recoveries, method 
blanks, LCS results, continuing and initial calibration checks, and the identification and quantitation 
of specific analytes of interest. Assessment of analytical and in-house data will include checks on 
data consistency by looking for comparability of duplicate analyses, adherence to accuracy and 
precision control criteria detailed in this QAPP and anomalously high or low parameter values. The 
results of these data validations will be reported to the project manager, noting any discrepancies 
and their effect upon acceptability of the data.

The evaluation and action criteria specified in these documents (referred to hereafter as the 
National Functional Guidelines) will be used for validating the data. Data validation reports will 
summarize the samples reviewed, parameters reviewed, any nonconformance with the established 
criteria, and validation actions (including data qualifiers). Qualifiers assigned to the data will be 
consistent with the data qualifiers specified in the National Functional Guidelines.

3.9.3 Data Transformation/Data Reduction

Field data reduction procedures will be minimal in scope compared to those implemented for 
laboratory data. Only direct reading instrumentation will be employed in the field, if needed. The use 
of field instruments will generate data read directly from the meters following calibration. These data 
will be recorded into field logbooks and/or on project standard field forms immediately after the 
measurements are obtained.

Laboratory data reduction consists of producing the final results from raw data. The procedures, 
calculations, and specific equations used by the laboratory for data reduction are detailed in the 
referenced methods. 

3.9.4 Data Transmittal/Transfer

Field data will be entered into a standard spreadsheet format. The Field QA Officer is responsible 
for verifying the correctness of the field data after the data are transferred to a spreadsheet format. 

The laboratories will provide data in electronic format as electronic data deliverables (EDDs) that 
are compatible with EarthSoft's EQuIS database product, which is GHD's database for chemistry 
and geographical data. EDDs are generated directly from the laboratory information management 
system (LIMS), thereby eliminating the possibility of manual transcription errors. Laboratory EDDs 
are imported into the EQuIS database, and the data are maintained in the database for 
manipulation and presentation.
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GHD's QA Officer is responsible for verifying the correctness of the analytical database after the 
laboratory data for each event have been imported. This is accomplished by comparing the data 
from the database to the hard copy analytical reports for a minimum of 10 percent of the sample 
results. If discrepancies between the database and analytical reports are detected, a complete
verification of the database will be performed or a new EDD will be submitted, imported, and verified 
as described previously.

3.9.5 Data Analysis

Groundwater data will be analyzed to determine flow direction, contours, and concentration 
gradients. It is anticipated that commercially-available Geographical Information System (GIS) and
contouring software will be used to facilitate the evaluation/visualization of the data. The actual 
software used and input parameters/assumptions will be identified in project reports, as necessary. 
There is no extreme or unique computer hardware required to use these software programs. 

3.9.6 Data Assessment

Assessment of laboratory data will be performed using the procedures detailed in the analytical 
methods. These assessments included determining the mean, standard deviation, relative standard 
deviation, percent difference, RPD, and percent recovery for certain QC elements.

Assessment of QC data for data validation purposes will include determining the percent recovery, 
RPD, and percent completeness. The statistical equations to determine these parameters are 
provided in Section 5.3 of this QAPP.

3.9.7 Data Tracking

Data generated in the field, such as water level measurements, will be recorded in field logbooks
and/or on project standard field forms. There are no unique or special tracking requirements for 
these data. The data will be transcribed for analysis and reporting as discussed in Section 3.9.4, 
and the field logbooks and forms will be maintained in the final evidence file.

The laboratory's LIMS will provide the means for tracking data in the laboratory. The Laboratory 
Director is ultimately responsible for data tracking in the laboratory.

Tracking of analytical data in GHD's database includes recording the laboratory generating the 
data, the date when the EDD was received and imported, the date when qualifiers were applied to 
the results, the level of data review performed, and the data review guidance used to evaluate the 
data. GHD's Project Manager is ultimately responsible for tracking data from entry to reporting.

3.9.8 Data Storage and Retrieval

Laboratory data will be stored in hard copy and/or electronic format for a minimum period of 
5 years. Electronic instrument data will be maintained for this same time period. All laboratory 
records for this project will be maintained consistent with the storage requirements stated in 
Section 2.10.3 of this QAPP.
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GHD's Project Manager is responsible for project data storage and retrieval. Final evidence files, 
which will include a copy of all laboratory data, will be maintained by GHD in secure on-Site or 
off-Site storage.

3.9.9 Data Security

Laboratory data security is the responsibility of the Laboratory Director. Archived data cannot be 
accessed without authorization, and the name and purpose of personnel accessing archived data 
are recorded. The laboratory's LIMS is password protected and access rights are restricted by job 
function. GHD's data security procedures include limiting project database access to database 
managers and analysts, in addition to general building security procedures.

4. Assessment/Oversight

The following subsections describe the procedures used to ensure proper implementation of this 
QAPP and the activities for assessing the effectiveness of the implementation of the project and 
associated QA/QC activities.

4.1 Assessments and Response Actions 

Assessments consisting of internal and external audits may be performed during the project.
Internal technical system audits of both field and laboratory procedures will be conducted to verify
that sampling and analysis are being performed in accordance with the procedures established in 
the work plan and QAPP.

An internal field technical system audit of field activities will be conducted by the Field QA Officer or 
designee at the beginning of the field sampling activities to identify deficiencies in the field sampling 
and documentation procedures. The field technical system audit will include examining field 
sampling records and chain of custody documentation. In addition, sample collection, handling, and 
packaging in compliance with the established procedures will be reviewed during the field audit. Any 
deficiencies identified will be documented and corrective actions will be taken to rectify the 
deficiencies.

Corrective action resulting from internal field technical system audits will be implemented 
immediately if data may be adversely affected from the use of unapproved methods or the improper 
use of approved methods. The Field QA Officer will identify deficiencies, if any, and recommend 
corrective action. Implementation of corrective actions will be performed by the Field QA Officer and 
field team. Corrective action will be documented in the field logbook and/or the project file.
Follow-up audits will be performed as necessary to verify that deficiencies have been corrected and 
that the QA/QC procedures described in this QAPP and the work plan are maintained throughout 
the project.

An internal laboratory technical system audit will be conducted by the laboratory's QA Officer or 
designee. The laboratory technical system audit typically is conducted on a biannual basis and 
includes examining laboratory documentation regarding sample receiving, sample log-in, storage 
and tracking, chain of custody procedures, sample preparation and analysis, instrument operating 
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records, data handling and management, data tracking and control, and data reduction and 
verification. The laboratory's QA Officer will evaluate the results of the audit and provide a report to 
section managers and the Laboratory Director that includes any deficiencies and/or noteworthy 
observations.

Corrective action resulting from deficiencies identified during the internal laboratory technical 
system audit will be implemented immediately. The Laboratory Director or section leaders, in 
consultation with the laboratory supervisor and staff, will approve the required corrective action to 
be implemented by the laboratory staff. The laboratory QA/QC Officer will ensure implementation 
and documentation of the corrective action. All problems requiring corrective action and the 
corrective action taken will be reported to the laboratory Project Manager. Follow-up audits will be 
performed as necessary to verify that deficiencies have been corrected.

External laboratory audits, if conducted, may include, but not be limited to, reviewing laboratory 
analytical procedures, laboratory on-Site audits, and/or submitting performance evaluation (PE) 
samples to the laboratory for analysis.

4.2 Reports to Management

Quality assurance information will be summarized following completion of the investigation 
activities. This information will consist of the results of external PEs, results of periodic data quality 
validation and assessment, data use limitations, and any significant QA problems identified and 
corrective actions taken.

GHD's QA Officer will be responsible within the organizational structure for compiling this 
information. GHD's Project Manager will be provided with this information, to be included, as 
appropriate, in required reports to the EPA.

5. Data Verification/Validation and Usability

The QA activities that will be performed to ensure that the data are scientifically defensible, properly 
documented, of known quality, and meet the project objectives are described in the following 
sections.

5.1 Data Review, Verification, and Validation Requirements 

All field and laboratory data will be reviewed, verified, and validated. These terms are defined as 
follows:

Data review is the in-house examination to ensure that the data have been recorded, 
transmitted, and processed correctly

Data verification is the process for evaluating the completeness, correctness, and 
conformance/compliance of a specific data set against the method, procedural, or contractual 
specifications
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Data validation is an analyte and sample-specific process that extends the evaluation of data 
beyond method, procedure, or contractual compliance (i.e., data verification) to determine the 
quality of a specific data set relative to the end use

The procedures and criteria used to verify and validate field and laboratory data are presented in 
Section 5.2. Field data and logbooks will be reviewed to ensure that the requirements of the 
sampling program, including the number of samples and locations, sampling, and sample handling 
procedures, were fulfilled. 

Laboratory data review consists of raw data being reduced to results and checked by the 
responsible analyst. A second review of the data reduction procedure is conducted by another 
analyst or senior chemist. After the data are verified (see Section 5.2), a draft report is reviewed by 
the laboratory Project Manager. Final reports are generated, signed, and transmitted after approval 
of the draft by the Project Manager.

5.2 Verification and Validation Methods 

Field data will be verified by reviewing field documentation and chain of custody records. Data from 
direct-reading field instruments will be verified by reviewing calibration and operating records and 
the QC data specified in Section 2.8.2 of this QAPP. 

Verification of sample collection procedures consists of reviewing sample collection documentation 
for compliance with the requirements of the work plan and QAPP. If alternate sampling procedures 
were used, the acceptability of the procedure will be evaluated to determine the effect on the 
usability of the data. Data usability will not be affected if the procedure used is determined to be an 
acceptable alternative that fulfills the measurement performance criteria in Section 2.8.2 of this 
QAPP.

The laboratory will internally verify its data by reviewing and documenting sample receipt, sample 
preparation, sample analysis (including internal QC checks), and data reduction and reporting. Any 
deviations from the acceptance criteria, corrective actions taken, and data determined to be of 
limited usability (i.e., laboratory-qualified data) will be noted in the laboratory reports.

Verification of laboratory data conducted by GHD will consist of reviewing the final reports to ensure 
that the methods used to analyze the samples were consistent with the requirements of this QAPP.
Sample handling records will also be reviewed to ensure that sample integrity remained intact from 
collection to laboratory receipt and that samples were properly preserved. Chain of custody
documentation and sample condition upon laboratory receipt will be reviewed. Laboratory results, 
holding time periods, and QC data will be reviewed to determine compliance with the measurement 
performance criteria in Section 2.8.2 of this QAPP and the analytical methods.

Data validation will be conducted by GHD consistent with the procedure identified in Section 3.9.2 
of this QAPP. The results of the data validation procedure will identify data that do not meet the 
measurement performance criteria in Section 2.8.2 of this QAPP. Data validation will determine 
whether the data are acceptable, of limited usability (qualified as estimated), or rejected. Data 
qualified as estimated will be reviewed and a discussion of the usability of estimated data will be 
included in the data validation report. The results of data verification/validation will be summarized 
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in data validation report provided to GHD's Project Manager for use in interpreting the results and 
for use in project reports.

Data determined to be unusable may require corrective action to be taken. Potential types of 
corrective action may include resampling by the field team or reanalysis of samples by the 
laboratory. The corrective actions taken are dependent upon the ability to mobilize the field team 
and whether or not the data are critical for project DQOs to be achieved. GHD's Project Manager 
will be responsible for approving the implementation of any corrective action deemed to be 
necessary during data verification/validation.

5.3 Usability/Reconciliation with Data Quality Objectives 

The overall usability of the data for the investigation will be assessed by evaluating the PARCCS of 
the data set to the measurement performance criteria in Section 2.8.2 of this QAPP using basic 
statistical quantities, as applicable. The procedures and statistical formulas to be used for these 
evaluations are presented in the following subsections.

5.3.1 Precision

Precision of field sampling procedures will be evaluated by assessing the RPD data from field 
duplicate samples. Analytical precision will be evaluated by assessing the RPD data from either 
duplicate spiked sample analyses or duplicate LCS analyses. The RPD between two 
measurements is calculated using the following simplified formula:

RPD =
R1 - R2
 R1 + R2

X 200

Where:

R1 = Value of first result
R2 = Value of second result

RPD data will provide the means to evaluate the overall variability attributable to the sampling 
procedure, sample matrix, and laboratory procedures. It should be noted that the RPD of two 
measurements can be very high when the concentrations approach the quantitation limit of an 
analysis.

5.3.2 Accuracy/Bias

The data from method blank samples, surrogate compound spikes, LCS, and MS will be used to 
determine accuracy and potential bias of the sample data.

The data from method blank samples provide an indication of laboratory contamination that may 
result in bias of sample data. Sample data associated with method blank contamination will have 
been identified during the data validation process. Sample data associated with method blank 
contamination are evaluated during the data validation procedure to determine if analytes detected 
in samples associated with contaminated method blanks are "real", or are impacted by laboratory 
contamination. The procedure for this evaluation involves comparing the concentration of the 
analyte in the sample to the concentration in the method blank sample taking into account 
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adjustments for sample preparation and dilution factors. In general, the sample data are qualified as 
non-detect "U" if both the sample and blank concentrations are less than the reporting limit or less 
than 2x the reporting limit for common laboratory contaminants (phthalates). The "U" qualifier 
indicates that the result is a laboratory artifact based on the method blank contamination.

The data from equipment and trip blank samples provide an indication of field conditions that may 
result in bias of sample data. Sample data associated with contaminated equipment blank samples 
will have been identified during the data validation process. The evaluation procedure and 
qualification of sample data associated with equipment contamination are performed in a similar 
manner as the evaluation procedure for method blank sample contamination.

MS sample data provide information regarding the accuracy/bias of the analytical methods relative 
to the sample matrix. MS samples are field samples that have been fortified with target analytes 
prior to sample preparation and analysis. The percent recovery data provide an indication of the 
effect that the sample matrix may have on the preparation and analysis procedure. Sample data 
exhibiting matrix effects will have been identified during the data verification/validation process.

Surrogate spike recoveries provide information regarding the accuracy/bias of organic analyses on 
an individual sample basis. Surrogate compounds are not expected to be found in the samples and 
are added to every sample prior to sample preparation. The percent recovery data provide an 
indication of the effect that the sample matrix may have on the preparation and analysis procedure.
Sample data exhibiting matrix effects will have been identified during the data validation process.

Analytical accuracy/bias will be determined by evaluating the percent recovery data of LCS. LCS
are artificial samples prepared in the laboratory using a blank matrix fortified with analytes from a 
standard reference material that is independent of the calibration standards. LCS are prepared and 
analyzed in the same manner as the field samples. The percent recovery data from LCS analyses 
will provide an indication of the accuracy and bias of the analytical method for each analyte or 
analyte group.

Percent recovery is calculated using the following formula:

%R =
SSR - SR

SA X 100

Where:

SSR = Spiked Sample Result
SR = Sample Result or Background
SA = Spike Added

The percent recovery for surrogate compounds and LCS are determined by dividing the measured 
value by the true value and multiplying by 100.

Accuracy/bias will be determined by comparing the percent recovery data to the measurement 
performance criteria in Section 2.8.2 of this QAPP.
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5.3.3 Sample Representativeness

Representativeness of the samples will be assessed by reviewing sample holding times, the results 
of field audits, if conducted, and the data from field duplicate samples. Sample representativeness 
will be considered acceptable if holding time periods are met, the results of field audits indicate that 
the approved sampling methods or alternate acceptable sampling methods were used to collect the 
samples, and the field duplicate RPD data are acceptable.

5.3.4 Completeness

Completeness will be assessed by comparing the number of valid (usable) sample results to the 
total possible number of results within a specific sample matrix and/or analysis. Percent 
completeness will be calculated using the following formula:

% Completeness = Number of Valid (usable) measurements
Number of Measurements Planned  X 100

Completeness will be considered acceptable if 90 percent of the data are determined to be valid.
However, valid sample data will not be rendered unusable if this completeness goal is not met.
Formal corrective actions and additional sampling/analysis may be required when data quality 
results in a percentage less than the completeness goal. This will be addressed on a per event 
basis, in conjunction with the client and GHD. 

5.3.5 Comparability

The comparability of data sets will be evaluated by reviewing the sampling and analysis methods 
used to generate the data for each data set. Comparability will be determined to be acceptable if the 
sampling and analysis methods specified in this QAPP and any approved QAPP revisions or 
amendments are used for generating the data.

Comparability of data from split samples (samples that are collected at the same time from the 
same location and split equally between two parties using sample containers from the same source 
or vendor), if collected, will be evaluated by determining the RPD of detected analytes in both
samples following data validation. Analytes that are detected in only one of the two samples will be 
assessed by reviewing the data validation reports for both data sets and determining the cause of 
the discrepancy, if possible. Comparability of split sample data will be considered acceptable if the 
RPD for detected analytes with concentrations greater than or equal to five times their respective 
quantitation limits does not exceed RPD acceptance criteria for field duplicate samples.

5.3.6 Sensitivity and Quantitation Limits

Laboratory reports will include method reporting limits. These limits will be reviewed for the samples 
to ensure that the sensitivity of the analyses was sufficient to achieve the program requirements. All 
relevant QC data will be reviewed to assess compliance with the measurement performance criteria 
specified in Section 2.8.2 of this QAPP.

It should be noted that quantitation limits may be elevated as a result of high concentrations of 
target compounds, non-target compounds, and matrix interferences (collectively known as sample 
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matrix effects). In these cases, the sensitivity of the analyses will be evaluated on an individual 
sample basis relative to the applicable evaluation criteria.

5.3.7 Data Limitations and Actions

Data use limitations will be identified in data validation reports. Data that do not meet the 
measurement performance criteria specified in this QAPP will be identified and the impact on the 
project quality objectives will be assessed and discussed in these reports and project reports. Field 
information will be reviewed to ensure that all sampling procedures were conducted in accordance 
with the requirements of this QAPP. Data from samples collected using procedures inconsistent 
with the requirements of this QAPP will be evaluated using the procedures in Section 5.1 of this 
QAPP. Specific actions for laboratory data that do not meet the measurement performance criteria 
depend on the use of the data and may require that additional samples are collected or the use of 
the data be restricted.
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Appendix C
Site Specific Health and Safety Plan







































































































































































Acknowledgment Sheet

| NA-FM-HSE-108 HASP Acknowledgment Sheet │Rev. 0 -7/1/2015

Project Name: Project Number:

This is to certify that I have received a pre-entry briefing regarding this HASP, and I understand its
contents. My failure to follow and comply with the requirements contained in this plan may result in
disciplinary action and/or termination.



| NA-FM-HSE-168b RM Safety Video Acknowledgement Form-P66 │Rev. 0 -7/1/2015

Remediation Management
Safety Video Acknowledgement Form

Project Name: Project Number:

This is to certify that I have reviewed the Phillips 66 Remediation Management 2012 Remediation
Contractor Basic Safety video and I recognize the importance of this message and understand its
contents.  My failure to follow and comply with these requirements contained in this video may result
in disciplinary action and/or termination.



MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.

MY PERSONAL COMMITMENT TO
SAFETY

I WILL report to work physically rested and mentally alert.
I WILL observe and coach my coworkers to ensure that they work safely.
I WILL NOT improvise or take short cuts.  I WILL follow procedures.
I WILL NOT tolerate willful unsafe actions.
I WILL STOP all unsafe work.



REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY

REPORT ALL WORK-RELATED INJURIES OR
ILLNESSES IMMEDIATELY



| NA-FM-HSE-109- Tailgate Safety Meeting - Large Group │Rev. 1 -10/28/2016

Safety Meeting Form
Large Group Format - Single Day

Date: Time: Project No.:

Presenter: Project Name:

Safety topics/items discussed:

Emergency preparedness:

First Aid
Provider(s):

Muster Point:

Method of
Communication:

AED Responder: Fire Extinguisher
Location:

First Aid Kit
Location:

Eye Wash
Location:

Site personnel in attendance:

Print Name: Signature: Company:



| NA-FM-HSE-110 Tailgate Safety Meeting-Small Group │Rev. 1 -10/28/2016

Safety Meeting Form
Small Group Format - Multiple Days

Date: Time: Project No.:

Presenter: Project Name:

Safety topics/items discussed:

Emergency preparedness:

First Aid Provider(s): Muster Point:

Method of
Communication:

AED Responder: Fire Extinguisher
Location:

First Aid Kit
Location:

Eye Wash Location:

Date: Time: Project No.:

Presenter: Project Name:

Safety topics/items discussed:

Emergency preparedness:

First Aid Provider(s): Muster Point:

Emergency
Communication:

AED Responder: Fire Extinguisher
Location:

First Aid Kit
Location:

Eye Wash Location:



October 22, 2012 

Tailgate Meeting Expectations 

First
work 
day* 

Daily Topic Summary 

1 X X Introduction Gather group.  General comments about scope and purpose 
of the day’s activities.   
Review each person’s obligation to Stop Unsafe work.  
If the scope of work involves high risk work such as drilling, 
excavation, trenching, crane lifts, etc., Lessons Learned from 
previous incidents and “Stop Work” events should be reviewed 
in open discussion.

 X   Identify any workers in the Short Service Employee Program.   
Identify any knowledge gaps that may exist due to 
inexperience.  Identify any workers who may need language 
interpretation.  

2 X X Review location of HASP/bridging document if needed for 
reference.  Get verbal confirmation that everyone has 
previously reviewed and understands the HASP.

 X  

Location of HASP 

HASP must contain the location of the nearest occupational 
health clinic and hospital. May need to review route if workers 
are unfamiliar with the area. 

3 X X PPE  Confirm that all workers have basic required PPE for job site 
as specified in the HASP.  

4 X  Confirm knowledge of types of warning alarms and emergency 
procedures at the job site. 
Confirm location of emergency equipment (such as first aid kit 
or fire extinguisher). 
Confirm location of Material Safety Data Sheets. 
Confirm knowledge of evacuation plans.   

 X X 

Site-specific 
emergency 
procedures 

Confirm wind direction and assembly area in case of 
emergency.   

 X X Incident reporting Review requirement to STOP WORK and report all incidents 
and near misses to site supervision.  

6 X X Work zone 
delineation 

Define the boundaries of the work/exclusion zone to protect 
workers from vehicle or pedestrian traffic.  

7 X X Communications 
check  

Check operability of cell phone (where permitted), radio, etc. 
Cell phones should NOT be used in the work zone, but can be 
used outside of the work zone, or in case of emergency.  
Drivers shall not use Portable Electronic Devices or Cellular 
Phones, even if the device is equipped with a “hands-free” 
option.

8 X  Cutting tools No Fixed Open-Bladed Knife may be used on an RM worksite. 

*Cover these items on the first work day of the week, and when new workers join the work crews.   

Job Hazards Analyses (JHAs) discussions are not part of the morning tailgate meetings.  JHAs 
are to be discussed before the beginning of each task. Multiple JHAs may be performed during a 
workday.  



| NA-FM-HSE-106b P66 First Report of Incident-Near Miss │ Rev. 0 -7/1/2015

Report of Incident & Near Miss Form
For Phillips 66 Company

Incident
Significant Near Miss
Near Miss

If Incident , specify type:
Injury/Illness - First Aid Injury/Illness - Medical Treatment Vehicle
Environmental Property Damage/Loss Quality Security

Primary Consultant. City/State of Consultant’s Field
Office

Sub-Contractor Name: Incident Location (City,
State).

Site ID (4 digits):

Site Type
Marketing Refining Transportation - Marine Transportation – Pipeline Transportation – Terminals
Transportation – Truck E&P Corporate Lower 48 NGL Other

RM Site Manager: Location
Onsite – Within Facility Boundaries Offsite – Within Facility Boundaries

GHD Employee No. Last Name First Name Middle Name/Initial

Position/Title Supervisor GHD Home office location

Short Description of Incident

Weather Conditions
Clear Cloudy Cyclonic Dusty Fog Hail Icy
Indoor Lightning Mist Overcast Partly Cloudy Rain Sleet
Snow Thunderstorm Windy

Lighting Conditions
Dawn Day Dusk
Indoor Night

Date and Hour of Incident Date and Hour Reported to Employer

MM/DD/YYYY a.m.
p.m.

MM/DD/YYYY a.m.
p.m.

Witness Name(s): Employee/Contractor/Other Phone: Date and Hour Last Worked

MM/DD/YYYY a.m.
p.m.

Equipment Involved
Aerial Lifts Alarms & Interlocks Compressor, Engines, Blowers, Fans Control Devices
Cooling Equipment Distribution & Injection Ejectors Electrical Filters/Separators
Fire Protection & Detection Flares Fractionation Hand Tools
Heat Exchangers Heaters Instruments Lifting Equipment Loading Rack
Marine Systems Mixing & Blending Equipment Mobile Equipment/Vehicles Monitoring & Control Equipment
Oil Treating Equipment Packaging Equipment Piping Systems/Piping Components
Pressure Vessels Process Control Equipment Pumps Rail Transportation Relief & Vent Systems
Scales Sensors, Transmitters, Indicators Sewers Shop Equipment
Solids/Powders Transfer Equipment Tanks Water Treating – Produced & Sea Water
Well Systems - Subsurface Well Systems - Surface Other

Environmental Release Info. Product Material Amount Unit

Released

Recovered



| NA-FM-HSE-106b P66 First Report of Incident-Near Miss│Rev. 0 -7/1/2015

Initial Report Date
Month Day Year

Initial Report Prepared by:  (please print) Company



| NA-FM-HSE-106b P66 First Report of Incident-Near Miss│Rev. 0 -7/1/2015

to First Report of Incident &
Near Miss Form For Phillips 66 Company

*This document is to be used as a supplement for GHD Near Miss and Incident Reporting Requirements, however this form is not required for the
reporting of unsafe conditions , if the condition is corrected immediately.

Employee No. Last Name First Name Project Name / Number  & RM ID

Date of Hire Position/Title Supervisor Project Manager

HASP prepared? (   ) Yes  (  ) No
Submit a PDF of HASP to
Investigation Team.
Was the HASP on-site?(   ) Yes  (  )
No

Did the safety plan identify and provide safety procedures for the specific tasks being performed when the Near
Loss occurred?  (  ) Yes (   ) No  If no, why not?  (Explain)_________________________________
Did the employee utilize the STAR process before initiating the task? ( ) Yes(   ) No
If no, why not?  (Explain)________________________________

5-Why Root Cause Analysis:

Investigation Team Company Position/Title

Final Report Date Final Report Prepared by:  (please print) Final Report Prepared by:  (signature)

CF Corrective Actions
(Must match Causative Factor)

Responsible
Party

Due Date Date
Completed

Verified By/
Validated By

Date Details

Verified By:

Validated By:

Verified By:

Validated By:

Verified By:

Validated By:

1 Insufficient training for task 5 Incomplete or no procedures 10 Exposure to conditions
2 Hurrying to complete the task 6 Procedures not known or enforced
3 Easier if proper process not followed 7 Improper PPE
4 Took shortcuts without prior incident 8 Improper tools

9 Improper workplace layout



GHD QSF-019   Rev. 0 – 07/01/2015 Page 1 of 2 This completed form is a quality record

This checklist is to be completed by GHD personnel prior to initiation of field activities as a safety measure, to ensure that all underground utility lines, other underground structures, and
above-ground power lines are clearly marked in the area selected for boring or excavation.

In the event that client or property owner acknowledgement cannot be obtained, all boreholes shall be hydro vacuumed and the costs passed on to the client. Attach any clearance documentation from
utility owner/operator to this document.



GHD QSF-019   Rev. 0 – 07/01/2015 Page 2 of 2 This completed form is a quality record

Drilling or excavation work may not proceed if any of the questions answered below are answered “No.”  Implement stop work authority and contact the GHD project manager to discuss and resolve any
concerns or issues. Document the reason for a “No” answer in the comments section below.

1. Has a utility locator request been completed within the last 30 days (verify time limit with state or provincial law)?  If no, stop work and comment below.
2. Is a scaled site plan, map or drawing showing the proposed borehole locations attached to this form?
3. Does each borehole and excavation location allow for clear entry and exit, adequate workspace, and a clear path for raising the mast (or boom) and operating the drill rig and

all support equipment?  Ensure that the minimum OSHA/state/provincial utility clearance requirements between the mast or boom and the power line(s) are met.  For instance,
OSHA requires a minimum approach distance of 10 feet for systems below 50 kV and an increase of 4” for every 10 kV over 50 kV.  Confirm if additional permits are required if
the boom or mast will be working 5 meters (15 feet) or less from the electrical lines.

4. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface or above-ground utilities shown on client’s building plans?
Check here if plans not provided by client (therefore not applicable to this job.

5. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface or above-ground utilities shown on public right-of-way street
improvement or other public property plan or site map?

6. Has the site representative, familiar with the site, indicated no knowledge of any subsurface or above-ground utilities within 3 metres (10 feet) of the proposed borehole and
excavation locations? (Review locations with site representative)

7. Are all of the proposed borehole and excavation locations at least 1.0 meters (3 feet) from any subsurface utilities identified during a geophysical survey?
Check here if no geophysical survey has been completed (therefore not applicable to this job).

8. Have all utility locating service providers, notified by the public line locator, marked out their facilities in the vicinity of the borehole and excavation locations or otherwise
notified us that they do not have any facilities near the proposed locations?  (Attached confirmation and utility locate sheets from public locator)

9. Are all proposed borehole and excavation locations at least 1.5 meters (5 feet) from a visual line connecting two similar looking manhole covers?
10. Are all proposed borehole and excavation locations at least 1.5 meters (5 feet) from a visual line perpendicular to the street from the water, gas, and electrical meters?
11. Are all proposed boring and excavation locations clear of pavement joints, curbs, crash posts, or other engineered structures?
12. Does the ground surface/pavement lack signs of previous excavation (e.g., no pavement subsidence, no differences in pavement texture or relief, no pavement patching)?

13. Has it been verified that the proposed drilling or excavation work will not affect any work currently in progress?
14. Has the drill rig or heavy equipment been inspected prior to use and documented?  (See Drill Rig Inspection Checklist or Mobile Equipment Safety Inspection Checklist)
15. Have barricades been erected to prevent unauthorized access, where applicable?
16. Have all known live electrical or product lines within 3 meters (10 feet) of the dig path been visually verified?  If no, comment below.
17. For boreholes that have not been cleared or are within 3 meters of a utility:

a. Before drilling have you cleared a hole to 2.4 meters (8 feet) below grade using an air-knife, or equivalent, before drilling and is the diameter of this hole greater than the
final outside diameter of the boring?  If not required comment below.

b. Does the soil you encountered in the hand-dug hole appear to be native material (i.e., free of clean gravel, clean sand, aggregate base [gravelly sand ~ 10% fines] or
other non-native looking material)?  If not required comment below.

Have the above concerns been discussed with the GHD project manager? Yes No Not Applicable
Has the start of subsurface work been communicated to the GHD project manager? Yes No Not Applicable
Have the above concerns been discussed with the client? Yes No Not Applicable
Has the scope of work been approved by the client? Yes No Not Applicable
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Drilling Safety Checklist
(To be used on P66 RM sites)

The purpose of this checklist is to support and document compliance with the Phillips 66 (P66) HSE –
Remediation Management (RM) Procedure 004 Drilling Safety Minimum Requirements Rev 0.0 issued 4/01/09.
The original P66 document is located within the P66 and RM Field Safety Manual maintained by GHD on the
portal, and the latest version of this document is maintained in P66 LiveLink.

The checklist is specific to hollow stem auger, flight auger, air rotary, casing hammer, mud rotary, sonic, or direct
push drilling operations.

These requirements are in addition to standard GHD procedures and any other OSHA regulations, RM work
procedures, and applicable site-specific procedures.

This checklist applies to all drilling work conducted by GHD and/or its subcontractor for P66 RM.  The
checklist shall be included in the Site-Specific Health and Safety Plan (HASP).

One checklist must be completed for each day of drilling and maintained as part of the on-site HASP.  The
final, completed checklist must be filed and maintained in the permanent project file.

If an element of this checklist is not reasonable in a particular situation, compensating safety measures can
be proposed as part of a variance.  The variance request must be in writing to the P66 RM Site Manager.
The documented response from the P66 RM Manager shall be maintained in the HASP.
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Drilling Safety Checklist
(To be used on P66 RM sites)

If an element fails, a must be implemented, the issues resolved, and re-checked as a “Pass” with a
note and a date of correction in the Comments and/or Corrective Actions section provided.

If an element of this checklist is not reasonable in a particular situation, compensating safety measures can be proposed
as part of a variance.  The variance request must be in writing to the P66 RM Site Manager.  The documented response
from the P66 RM Manager shall be maintained in the HASP.

1
Before any work is begun, including rig set up, a tailgate safety
meeting, review of site specific health and safety plan, and job
hazard review must be conducted at the site.

2 The job hazard analysis must be specific to the rig to be
utilized.

3 The minimum drilling rig crew size is two 2 people.

4
A first-aid kit must be available in an easily accessible area
away from the drilling operation. Its location must be reviewed
during the tailgate safety meeting

5

At least one fire extinguisher, minimum 20#, rated for type
A-B-C fires must be readily accessible, removed from
mounting brackets, at the site away from the drilling rig.  Its
location must be reviewed during the tailgate safety meeting.

6 The crew must have access to cell phone or 2-way radio for
communication in case of emergency.

7 Work can not be performed if lightning strikes are observed in
the area.

8 The use of cell phones is strictly prohibited during drilling. Cell
phones must never be used within the exclusion zone.

1
Minimum required PPE for drilling jobs includes hard hat,
safety shoes with steel toes, safety glasses or goggles, gloves
and hearing protection.

2
Appropriate PPE must be worn to prevent irritation or
contamination of the skin when handling potentially
contaminated articles and spoils.

3

Hearing protection with a minimum Noise Reduction Rating
(NRR) of 17 dB must be worn in the exclusion zone or when
working within 20 feet of the operating rig.  Most foam insert
plugs and muffs meet or exceed this requirement.

4
Secure all loose clothing, hair wraps, strings on jackets and
hoods, and shoelaces.  Jewelry is not allowed to be worn.
Eliminate protruding tools from tool belts.

5
A face shield must be worn for splash protection during
equipment decontamination and for other activities involving
splash hazards.

6
If work is performed at a height of greater than 4 feet above
ground level, a Job Hazard Analysis should be in place to
address fall protection measures.
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Drilling Safety Checklist
(To be used on P66 RM sites)

1
A drilling contractor will complete a checklist daily to assure
that equipment is in safe and operable condition.  The
checklist must be available on-site for review.

2 There will be no oil, fuel or hydraulic fluid leaks from
equipment.

3 Deck engine gauges must be in working order.

4
Rig controls and levers, including emergency shut-off, must be
legibly labeled. Wherever possible, Pinch points should be
identified and labeled.

5 Adequate cribbing must be in place under the leveling jacks
and outriggers to prevent tip-over or sinking into unstable soil.

6 Secure the rig when it is in position, but not in use.  Set brakes
and/or locks, chock wheels or tracks as conditions require.

7
The exclusion zone must be marked with a continuous barrier,
minimum height of 28 inches, where the potential for site
visitation by the public or other pedestrians exists.

8 The exclusion zone(s) should be large enough to safely
accommodate all workers and drilling equipment.

9
Check for adequate overhead clearance before raising the
mast.  Work in proximity to overhead power lines must address
risk of contact with lines.

10 Never travel with the mast of the drill rig in the raised or
partially raised position.

11

The drilling rig must be equipped with an operable emergency
shut-off or “kill” switch.  All persons working within the
exclusion zone must know the location and operation of the
emergency shut-off switch.  The functionality of all emergency
shut-off switches must be tested at the start of each work day.

12 Whip checks or anti-whip devices must be in place on all
pressurized hose lines.

13
Augers, drill rods, or any down-hole equipment should be
cleaned only when the drill rig is in neutral, the engine is idle,
and the machinery has stopped rotating.

14 Repair to rigs must be done by a person trained and qualified
to perform the repair.

15

Small equipment leaks that develop after the start of work
must be evaluated.  If the leak does not impair the
performance of the equipment and the leak can be contained,
work may continue.

16 Do not perform maintenance or refueling while the equipment
is operating.

17 Use of catheads or open drum-powered winches is not
allowed.

18 Work must cease if cables or cable clamps become damaged
or frayed.

19 No body part is allowed within 12 inches of a turning auger.
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Drilling Safety Checklist
(To be used on P66 RM sites)

20
Broken or substandard equipment must not be brought to the
site.  Equipment that becomes broken must be tagged as such
and shall not be used for any purpose.

21 Equipment must not be used if guards are not in place.

22 Work areas must be kept in a clean and orderly condition.
Tools and equipment must be stored properly when not in use.

23

A worker must not attempt to move a load unassisted if the
weight and bulk exceeds the capability of the worker.  Loads
greater than 50 pounds should not be repeatedly moved by a
single person.

24 Vertical storage of drill rods and augers is not allowed unless
the rig is specifically designed to accommodate this practice.

25

Drilling rods and augers may not be removed in multiple
sections.  Drilling rods and augers must be broken down at
each joint as they are removed from the hole. Manual tools
must not be used in combination with powered rotation.

26

Rig operator and helpers must be knowledgeable of any
after-market modifications to drilling equipment and be trained
in its use.  Use, purpose and precautions associated with
after-market modifications must be specified on the
procedures, job hazard analysis, or other documentation
maintained at the site.

27
If any down-hole equipment becomes stuck and normal
rotation, pulling or pushing is not possible, a written procedure
for this task (“fishing”) must be followed.

1 Requirements of the Phillips 66 RM HSE Procedures must be followed.

1A Procedure for Drilling and Geoprobe Hole Clearing must be
followed

1B Safety Knife Procedure

1C Safe Driving

Environmental Remediation Drilling Safety Guidelines should be reviewed for applicability in job planning stages.
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Pre-Job Meeting/Prep HASP                                            Completed by:
On-Site Orientation Meeting
End of Job Evaluation
Tailgate Safety Meeting Planning Tool
Site Audit

Date:  ____________    Project Name:__________________________________ Project Number: _________

Project Location: ___________________________________________________________________________

Project Description ___________________________________________________________________________

PM:____________________________  Site Supervisor: _______________________  SHO: _______________

Technician(s): _______________________________________________ Others:_________________________

Company Name: ___________________________________________________
Address: __________________________________________________________
Primary Contact: ___________________________________________________
Phone: _____________________________  Cell: _________________________   Fax: __________________

Company Name: ______________________________________________________
Address: __________________________________________________________
Primary Contact: ___________________________________________________
Phone: _____________________________  Cell: _________________________   Fax: __________________

Confirm activities to be conducted during project
Working at or above 6 feet ( fall protection) PM
Aerial lift PM
Heavy equipment PM
Drilling PM
Excavation PM
Lock-Out Tag-Out permit(s) required PM
Hot work PM
Hot work permit(s) required PM
Confined space entry PM
Confined space entry permit required PM
Subsurface activities PM
ATV, Snowmobile, 4 wheeler PM

Access agreements in-hand and signed by property owner PM
Permit requirements communicated to affected employees PM

GHD NA-FM-HSE-111 Safety Coordination Review - Rev. 0 7/1/15
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Safety Commitment SMART
Injury Free Operation (IFO) SMART
Stop Work Authority SMART
Lessons Learned SMART
Any unresolved safety concerns or issues SS

Site personnel trained to execute the Scope of Work PM
Verification of all personnel's training certifications PM
Potential for language barrier issues for this project PM
Potential technical understanding barriers for this project PM
Number of SSE(s) on site concurrent with GHD/client policy PM
Short Service Employee(s) identification PM
Mentor assignment for each SSE(s) PM
Employees trained to use the tools/equipment PM
Verification of all personnel's:
        - Medical clearance & respirator fit test (as required) HSE Admin
        - Alcohol & drug clearance HSE Admin

Daily personnel evaluation if they are fit to function and working safely SS
Safety Health Officer required for the site PM

STAR (Stop Think Act Review) Process SMART
Near miss/incident reporting procedure SMART
STEP (Safe Task Evaluation Process) SMART
At-risk behaviors and observation trends SMART

Site-specific Health & Safety Plan developed HASP
Site-specific Health & Safety Plan approval by GHD HSE professional HASP
System to modify the Health & Safety Plan in the field (ie., "dirty JSA") HASP

On-site hazard assessment PM
JSA available for all tasks including those performed by subcontractors HASP
Requirement to have JSA modified in the field daily (ie., "dirty JSA") SS
SDSs obtained, reviewed, and hazards incorporated into JSA HASP

GHD NA-FM-HSE-111 Safety Coordination Review - Rev. 0 7/1/15
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Confirm task-specific PPE per JSA HASP
System to inspect PPE before start of work SS

First-aid requirements HASP
Minimum - one first-aid trained person on-site HASP
First-aid equipment within 50 feet of risk HASP
Eye wash/shower within 50 feet of risk HASP
Spill response equipment inspected and available within 50 feet of risk HASP
Emergency Action Plan (EAP) - specific personnel identified for key incident
command roles - discussed role responsibilities and actions with all site
personnel, mustering/meeting location set HASP
Site emergency evacuation alarm confirmed SS
EAP drill schedule HASP
Nearest hospital confirmation HASP
Nearest hardwired telephone confirmation Site Drawing
Emergency shut-off switch/valve locations confirmation Site Drawing
Emergency contact confirmation  - coordinate with facility and client HASP

GHD and/or client-specific Subsurface Utility Clearance Protocol reviewed
and adhered to PM
QSF-019 Property Access Form completed PM
Client-specific requirements communicated to all affected employees PM
One-call responses verified PM

Temporary Traffic Control Plan (TTCP) required PM
TTCP provided PM
TTCP approval by the client, if required PM

Have the following areas been considered for site control:
Fencing, barricades or other identifiers SS
Signage to control pedestrian traffic SS
Safety perimeter around equipment and work zone SS

Swing radius barricades and/or signage struck-by (crush zones) reviewed
and controlled. SS

Proper lifting/transport of heavy objects (drums, augers) SS
Equipment inspected and documented where required SS
GFCI used and tested SS

GHD NA-FM-HSE-111 Safety Coordination Review - Rev. 0 7/1/15
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Weather condition changes discussed - how to handle during work HASP
Weather monitoring- who is responsible HASP
Weather related hazards (heat/cold accommodations) HASP
Hold time after lightning and thunder SS

Crew is aware of Safety Commitment that they are making TBD

SDSs availability for all HAZCOM/WHMIS regulated materials on the job
site HASP
Affected employees aware of special handling instructions for hazardous
materials HASP
Hazardous materials stored appropriately HASP
Plan for dealing with leftover and/or waste materials WP

Approval through the QSF 12, 22, 30, 31 PM
GHD Safety Coordination Review Form completed with the subcontractor as
applicable PM

All required QS Forms are available and attached to the project file PM
   - QSF-12 PM
   - QSF-13 PM
   - QSF-16 PM
   - QSF-19 PM
   - QSF-22 PM
   - QSF-30/31 PM
   - Meeting attendance sign in sheets PM
Daily Tailgate sign in sheets PM
Permits/air monitoring records PM
STEP observation form PM
Equipment inspection forms PM
Client specific forms PM

GHD NA-FM-HSE-111 Safety Coordination Review - Rev. 0 7/1/15
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Action Items: Responsible

HASP Health and Safety Plan
PM Project Manager
SS Site Supervisor
SHO HSE Officer

Company Name: ______________________________________________________
Address: __________________________________________________________
Primary Contact: ___________________________________________________
Phone: _____________________________  Cell: _________________________   FAX: __________________

Company Name: ______________________________________________________
Address: __________________________________________________________
Primary Contact: ___________________________________________________
Phone: _____________________________  Cell: _________________________   FAX: __________________

Copies of the forms for Pre-Job Meeting and On-Site Orientation shall be maintained in the Project File

Due Date

GHD NA-FM-HSE-111 Safety Coordination Review - Rev. 0 7/1/15
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360 Walk around completed     ___ YES      ___ NO
1. Lights a. Headlights

b. Tail lights/rear lights

c.  Turn signals/indicator

d. Brake lights

e. Emergency flashers/hazard lights

f. Service indicator lights (e.g. check engine, oil
check, etc.)

2. Tires - visual check (pressure/wear)
3. Fuel level

4. Windshield and windows (cracks or chips, clean)

5. Windshield wipers (motion, condition)

6. Windshield cleaning fluid

7. Secure load (in passenger compartment, trunk, bed of truck)

8. Mirrors (cracks, broken, clean)

9. Horn

10. Paperwork (registration, insurance card, inspection sticker, tax disc)

11. Safety items (first aid kit, fire extinguisher, road hazard kit) - field
vehicles only

12. Vehicle requirements met (3-point seatbelt, head restraints, ABS
brakes, side-impact protection, and airbags)

1. Engine a.   Overheating

b.   Oil Leaks

c.    Knocks

d.   Engine Lights

2.  Transmission (Shifting)

3.  Service indicator lights (e.g. check engine light, oil check, etc.)

4.  Brakes a.   Squeaking

b.   Excessive Pedal Travel

c.   Grinding

5. Steering a.  Alignment

b.  Grinding
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c.  Steering Wheel Vibrations

Printed Name Signature:
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Inspection Checklist – Mobile Equipment Safety

(This form is to be completed daily by the operator.  Deficiencies should be addressed immediately.)
Superintendent:  ______________________________

Oil
Hydraulic
Transmission
Radiator
Grease Fittings
Fuel

Fire Extinguisher
Seat and Safety Belts
Warning Devices (backup alarms, lights, etc.)
Housekeeping
Brakes
Mirrors
Windshield and Wipers
Steering
Horn
Lights
Tires
Guards
Instruments
Exhaust System

Boom or Mast
Controls
Level Indicators
Tracks
Other

Operator’s Initials
Supervisor’s Initials

Additional Comments:  (Please write any additional comments here.  Use the back of this form if necessary.)

= OK NR = Needs Repair NA = Not Applicable
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This document is to be completed for ANY changes that occur within the Site Health and Safety Plan (HASP).
This document is to be sent to the Regional Safety & Health Manager (RSHM) for review, verification and sign
off of the HASP.

Amendment #

Site Name/Project ID

Date

Client Contact (same/change)

Reason for Amendment (SOW change, JSA addition, Chemical, etc.)

Alternate or Additional Safeguard Procedures

Required changes in PPE

Additional Comments:

Project Manager Notified

RSHM Notified

Client PM Notified (if necessary)

Site HSE Officer (sign above) Date

The Project Manager is ultimately responsible for the accuracy of the information on this amendment
and ensuring any changes to the original HASP is discussed with all affected site personnel prior to
commencing work

This original form must be placed in the project file and a copy needs to be attached to the Site
Health and Safety Plan (HASP).

and Safety Plan
Amendment Form
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Energy Control Procedure Template

Project Name: Project Number:

Name of Facility: Maintenance or Repair Activity:

Equipment Name: Equipment Serial Number:

Electrical Chemical Mechanical Pneumatic Hydraulic Thermal

Other: _____________________________________________________

Energy Source Isolating Device Location Action Verification Step

1

2

Note: Photos may be attached to facilitate LOTO procedure detailed above.

Energy Source Isolating Device Location Action Verification Step

2

1

Note: Photos may be attached to facilitate LOTO procedure detailed above.

Name: SS# Date: Signature:

The procedure listed above was field tested/verified by _______________ of ______________ on the _____ day of
_____________________-, 2______.

If the energy sources affecting this equipment are modified in anyway, the overall procedure should be re-evaluated.
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Date: Time: Presenter:

Directions: JHAs are to be reviewed immediately before conducting the task(s). This form MUST be
completed EACH time the task(s) is being completed by the work group. This form serves two purposes:
first, to document any additional hazards that have been identified for that day and the mitigation to be
used; and second, to confirm who has participated in the review of the JHA. This form shall be kept with
the original JHA in the HASP.

For each JHA, document any additional specific hazards that were reviewed for the daily task, working
conditions, and environment.

JHA Name:
Additional Specific Hazards and Hazard Mitigation

JHA Name:
Additional Specific Hazards and Hazard Mitigation:

Site Personnel Participating:
I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document.
As part of my work, I know I have the responsibility to STOP work with a Stop Work Authority (SWA) if
conditions change and/or potential hazards have been identified.

P66 Job Hazard Analysis (JHA)
Review Documentation Form



HAZARD
IDENTIFICATION 

CARD

YOU SEE IT, YOU OWN IT!

GHD HOTLINE:

Hierarchy of Controls

STOP WORK AUTHORITY

GHD HOTLINE:

Hierarchy of Controls

STOP WORK AUTHORITY

GHD HOTLINE:

Hierarchy of Controls

STOP WORK AUTHORITY

HAZARD 
IDENTIFICATION 

CARD

YOU SEE IT, YOU OWN IT!

HAZARD 
IDENTIFICATION 

CARD

YOU SEE IT, YOU OWN IT!



Gravity
The force caused by the attraction of all 
other masses to the mass of the earth.

Motion
The change in position of objects or 
substances.

Mechanical
The energy of the components of a 
mechanical system, i.e., rotation vibration, 
or motion within an otherwise stationary 
piece of equipment or machinery.

Electrical
The presence and flow of an electric charge.

Pressure
Energy applied by a liquid or gas that has 
been compressed or is under a vacuum.

Temperature
The measurement of differences in the 
thermal energy of objects or the 
environment, which the human body senses 
as either heat or cold.

Chemical
The energy present in chemicals that 
inherently, or through reaction, has the 
potential to create a physical or health 
hazard to people.

Biological
Living organisms that can present a hazard.

Radiation
The energy emitted from radioactive 
elements or sources and naturally occurring 
radioactive materials (NORM).

Sound
Sound is produced when a force causes an 
object or substance to vibrate and the energy 
is transferred through the substance in 
waves.

Gravity
The force caused by the attraction of all 
other masses to the mass of the earth.

Motion
The change in position of objects or 
substances.

Mechanical
The energy of the components of a 
mechanical system, i.e., rotation vibration, 
or motion within an otherwise stationary 
piece of equipment or machinery.

Electrical
The presence and flow of an electric charge.

Pressure
Energy applied by a liquid or gas that has 
been compressed or is under a vacuum.

Temperature
The measurement of differences in the 
thermal energy of objects or the 
environment, which the human body senses 
as either heat or cold.

Chemical
The energy present in chemicals that 
inherently, or through reaction, has the 
potential to create a physical or health 
hazard to people.

Biological
Living organisms that can present a hazard.

Radiation
The energy emitted from radioactive 
elements or sources and naturally occurring 
radioactive materials (NORM).

Sound
Sound is produced when a force causes an 
object or substance to vibrate and the energy 
is transferred through the substance in 
waves.

Gravity
The force caused by the attraction of all 
other masses to the mass of the earth.

Motion
The change in position of objects or 
substances.

Mechanical
The energy of the components of a 
mechanical system, i.e., rotation vibration, 
or motion within an otherwise stationary 
piece of equipment or machinery.

Electrical
The presence and flow of an electric charge.

Pressure
Energy applied by a liquid or gas that has 
been compressed or is under a vacuum.

Temperature
The measurement of differences in the 
thermal energy of objects or the 
environment, which the human body senses 
as either heat or cold.

Chemical
The energy present in chemicals that 
inherently, or through reaction, has the 
potential to create a physical or health 
hazard to people.

Biological
Living organisms that can present a hazard.

Radiation
The energy emitted from radioactive 
elements or sources and naturally occurring 
radioactive materials (NORM).

Sound
Sound is produced when a force causes an 
object or substance to vibrate and the energy 
is transferred through the substance in 
waves.
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Act/Unsafe Condition/
Stop Work Authority (SWA) Report

Reported by: Employee’s office:
RSHM: Date: Time:
Employee’s supervisor: Employee’s principal:
Project related: No Yes If yes, name of client:
Client contact (if applicable): Project no (if applicable):

Re: (check all that apply)

Location: (check one) Driving Field Office
Date reported to supervisor/PM: Date corrected:
Time reported to supervisor/PM: Time corrected:

Personal Protective
Equipment
Body Positioning
Work Environment
Operating Procedures
Tools and Equipment
Computer Usage
Pre-Driving
Operating Procedures
– Parking

Person or People
Equipment
Environmental
Procedures/
Processes/
JSA-review/revise
Visitors

Insufficient training for task
Hurrying to complete the task
Easier if proper process not
followed
Took shortcuts without prior
incident
Incomplete or no procedures
Procedures not known or
enforced
Improper PPE
Improper tools
Improper workplace layout
Exposure to conditions

Gravity
Motion
Mechanical
Electrical
Pressure
Temperature
Biological
Chemical
Radiation
Sound

Are additional actions required? No Yes If yes, what?
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Safe Task Evaluation Process
(F-STEP)

Observer’s name: Date: Time:
Client: Project name: :
Observer’s office: Site location:
Observer’s supervisor: Project no. (if applicable):
Subcontractor: Yes No Subcontractor company name:

Feedback conducted by: Date:
Observee’s supervisor: Time:

Air knifing Mob/demob Agricultural services
Clearing Project oversight Construction
Demolition Soil sampling Landfill
Drilling Stack testing Office operations
Electrical work Surveys & audits O&M
Excavation Traffic control Pipeline
General site cleaning UST removal Refinery
Heavy equipment operations Water sampling Treatment plants
IH sampling Well management Other
Manual lifting

1.

2.

3.
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1. Hearing protection (e.g., ear plugs)
2. Head protection (e.g., hard hat)
3. Eye protection (e.g., safety glasses/goggles)
4. Hand protection (e.g., gloves)
5. Foot protection (e.g., steel-toe boots)
6. Respiratory protection
7. Fall protection (e.g., lanyard/harness)
8. High visibility clothing (e.g., work vest)
9. First aid kit/fire extinguisher
10. Other (be specific)

11. Proper body positioning when exerting force (lifting/pushing/pulling)
12. Pinch points/moving equipment - hands/body placement
13. 3-points of contact
14. Other (be specific)

15. Work/walk surface clear (free and clear pathway)
16. Housekeeping/equipment storage
17. Controlled work zone (e.g., warning devices, barricades, cones,

flags)
18. Emergency stop/safety switches
19. Materials labeled correctly
20. Storage/disposal of waste
21. Other (be specific)

22. Star performed/job planning
23. Stop work authority process – understood and considered
24. JSA/JLA/risk assessment reviewed and followed
25. Daily site inspection
26. High risk task specific (hot work, confined space, LOTO,

excavation/trenching)
27. Inspect work zone for hazards
28. Coordinate/communicate with site rep and/or others on site
29. Spotters used appropriately
30. Underground/overhead utilities identified
31. Other (be specific)

32. Hand/power tool - selection, condition, and use
33. Field/test equipment - selection, condition, and use
34. Heavy equipment - selection, condition, and use
35. Other (be specific)

Insert task/JSA/SOP Step
Insert task/JSA/SOP Step
Insert task/JSA/SOP Step
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1 Insufficient training for task 5 Incomplete or no procedures 10 Exposure to conditions
2 Hurrying to complete the task 6 Procedures not known or enforced
3 Easier if proper process not followed 7 Improper PPE
4 Took shortcuts without prior incident 8 Improper tools

9 Improper workplace layout



Driving STEP │ Rev. 0 – 12/01/2016 │ Page 1 of 3

Safe Task Evaluation Process
(D-STEP)

Observer’s name: Date: Time:
Client: Project name:
Observer’s office: Site location:
Observer’s supervisor: Project no. (if applicable):
Subcontractor: Yes No Subcontractor company name:

Feedback conducted by: Date:
Observee’s supervisor: Time:

Freeway/interstate Wet Day Raining
Surfaced street Dry Night Windy
Dirt road Snow/ice Snowing

Mud Fog

Car Truck Van Pulling trailer
Company owned Rental Personal

1.

2.

3.
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1. JMP/JSA/Risk Assessment developed and/or reviewed
2. STAR performed/job planning
3. Stop Work Authority – understood and considered
4. Registration/insurance/last maintenance report
5. Tire inflation and tread
6. Wipers and washer fluid/clean windows/mirrors
7. Horn/lights operation/instrument panel
8. Body damage/overall vehicle appearance
9. Under-vehicle check for leaks/obstructions
10. Secure loose items
11. Check fluid levels
12. Fire extinguisher/triangles/first aid kit/jack/spare
13. Verifies area is clear before moving vehicle

14. Adjust seat
15. Adjust head rest
16. Adjust mirrors to minimize blind spots
17. Seat belts (driver/passengers)
18. Locks doors

19. Yields right-of-way and allows other vehicles to merge, change lanes,
turn

20. Respects pedestrians, cyclists, other drivers
21. Is courteous/tolerant of others’ poor driving
22. Two hands on wheel no higher than 9 and 3
23. Skill in handling distractions
24. Adjusts to traffic conditions (speed / traffic)
25. Uses turn signals (for turns and lane changes)
26. Following distance is appropriate (4-second rule)
27. Avoids sudden acceleration and deceleration
28. Before backing up, looks behind vehicle/checks for traffic, pedestrians,

parked vehicles, uses spotter
29. Scans the road ahead (15-second eye lead or 2-3 blocks-1/4 mile)

and anticipates actions of others to avoid sudden swerves, stops, lane
changes

30. Checks mirrors every 5-8 seconds
31. Checks for hazards on the road (e.g., animals, debris, road conditions)
32. Reads and obeys traffic signals
33. Makes complete stops at signals, at a safe distance
34. Scans intersection left and right/anticipates intent of other vehicles

before reaching "point of no return"
35. Covers brakes safely and adjusts speed
36. Does not use cell phone during operation of vehicle
37. Other (be specific)

38. Looks for pull through parking before backing in
39. Uses signals, leaves adequate space before pulling back into lane
40. Obeys signs and uses signals in parking lot
41. Maintains proper speed inside the lot
42. Ensures vehicle is legally/properly parked
43. Sets parking brake and secures vehicle
44. Other (be specific)

Insert Task/JSA/SOP Step
Insert Task/JSA/SOP Step
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1 Insufficient training for task 5 Incomplete or no procedures 10 Exposure to conditions
2 Hurrying to complete the task 6 Procedures not known or enforced
3 Easier if proper process not followed 7 Improper PPE
4 Took shortcuts without prior incident 8 Improper tools

9 Improper workplace layout
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Monitoring well sampling/gauging

Sampling pump or bailers; photoionization detector; safety cones/barricades

Groundwater Sampling Procedures; reference HASP for additional site/client safety training requirement

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby

Justin Nixon



│ Monitoring Well Sampling │ 6-21-2016 │ P66 │Page 3 of 6

Coordinate site access

Mobilize with proper equipment/ supplies for
sampling

Notify other personnel on site

Determine sampling order

Perform STAR and tailgate safety meeting
upon arrival at site

Set up exclusion zone(s)

Gauge water levels and product thickness
(where applicable) in wells
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Purge well(s) and collect purge water

Collect samples in accordance with sampling
plan
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Dispose or store purge water onsite

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________



Remediation System O&M System Check │ 6-21-2016 │ P66 │ Page 1 of 5

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions.  CRA personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Remediation System O&M   system check

Manometer
40-Hour HAZWOPER; P66 On-boarding; Lock-out/Tag-out

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*



│ Remediation System O&M System Check │6-21-2016 │ P66 │Page 2 of 5

Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby

Justin Nixon
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".



│ Remediation System O&M System Check │6-21-2016 │ P66 │Page 5 of 5

I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________



│ Remediation System O&M System Cleaning │ 6-21-2016 │ P66 │ Page 1 of 6

Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions.  CRA personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Remediation System O&M   system cleaning

Proper cleaning solution for task
40-Hour HAZWOPER; P66 On-boarding; Lockout/Tagout

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby

Justin Nixon



│ Remediation System O&M System Cleaning │6-21-2016 │ P66 │Page 3 of 6



│ Remediation System O&M System Cleaning │6-21-2016 │ P66 │Page 4 of 6

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.
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(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Routine O&M activities

Multi Phase Extraction (MPX) System
40-Hour HAZWOPER; P66 On-boarding; HAZCOM

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby

Justin Nixon
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

10/22/2015 Phillips 66 RM

: 075015 Cale Kanack

6356 Desert Road, Albuquerque, NM

Storage, preparation, and injection of sodium persulfate solution

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *
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Hip waders Organic vapor

*see key equipment Specialty/other*

Jeff Walker

Christine Mathews
Cassie Brown
Cale Kanack

1 Review STAR and SWA Site personnel not aware of
STAR and SWA
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

10/22/2015 Phillips 66 RM

: 075015 Cale Kanack

6356 Desert Road, Albuquerque, NM

Chemical handling and chemical transferring – ISCO or pH adjustment

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *
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Hip waders Organic vapor

*see key equipment Specialty/other*

Jeff Walker

Christine Mathews
Cassie Brown
Cale Kanack

1 Review STAR and SWA Site personnel not aware of
STAR and SWA
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Decontamination of sampling equipment and personnel (PPE Level D)

Alconox/Liquinox, brushes

Decontamination/Site Control; Quality Control/Sampling Plan; 40-Hour HAZWOPER; P66 On-boarding

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene  tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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David Bonga
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1 Decontamination of sampling equipment
(including pumps, bailers, tubing, etc.)

2 Decontamination of personnel

3 Management of waste derived from
decontamination activities
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

7/23/2015 Phillips 66 RM

: 075015 Cassie Brown

6356 Desert Road, Albuquerque, NM

Drill Rig Oversight

Drill Rig and Crew; PID with 11.7 eV Lamp for South/EDC Plume and PID with 10.6 eV Lamp for North/AVGAS Plume

Facility Orientation, GHD Field Methods Training,

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Jeff Walker

Christine Mathews

Cassie Brown

Cale Kanack
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(1) Each Job or Task consists of a set of steps. Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions.  GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Travel to/from site with company/rental/personal vehicles without trailers or equipment

Vehicle, valid driver’s license, 360-degree topper
40-Hour HAZWOPER; P66 On-boarding; Defensive Driving;

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*

Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby
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1 Discuss STAR and SWA Site personnel not aware of
STAR and SWA

Project team (GHD) discusses importance of and documentation procedures for SWA
during pre-job safety meeting
Discuss route, concerns, and alternate routes with passenger and drivers of other
vehicles
Use SWA to stop any work that is unsafe
Ensure proper vehicle selected for travel (use a truck if going to construction site or area
with rough conditions that would damage a small vehicle?)

2 Check weather Unexpected storm
Fog; rain; snow;
lightening/thunder
Heat/cold stress

Check local weather forecast
Discuss weather issues and precautions to take while driving and on site during the
pre-job safety meeting
If weather conditions (e.g., fog, rain, snow, etc.) impair the ability/vision of the driver, exit
at nearest safe location and assess the situation
While on site, at first sign of lightening/thunder utilize SWA and assess weather
conditions
In extreme temperatures, ensure all personnel have proper clothing, hydration, and
heat/cold protection (e.g., canopy, fan, glove warmers)

3 Complete CRA Daily
Operator Vehicle Checklist

Damaged vehicle lights,
tires, windows, mirrors,
horn
Inadequate vehicle
documents and/or
safety items

Check for fluid leaks under vehicle
Test operation of headlights, front/rear turn signals, backup lights, brake lights, and
emergency flashers
Visually check the pressure/wear of tires
Ensure the vehicle has a properly inflated spare tire and associated tools to install
Assure windshield and window glass is clean and free from obstructions
Assure all fluids are topped off (e.g., windshield wiper fluid) and scheduled routine
maintenance has occurred (e.g., oil changes).
Test the windshield wipers and horn
Verify vehicle registration, insurance card, and inspection sticker is present and valid
If the vehicle contains a first aid kit, fire extinguisher, and road hazard kit, verify that all
items with expiration dates are current and that fire extinguisher has had documented
monthly check
Do not use vehicle if any safety device is found not functioning

4 Check and adjust seat,
steering wheel, headrest,
and mirrors

Back/body strain
Blind spot
Impaired vision

Adjust seat, headrest, and steering wheel height so body is fully supported/comfortable
and pedals are within easy reach
Ensure mirrors are properly adjusted

5 Fasten seat belt(s) and
ensure passengers’ seat
belts are fastened

Serious injury, ejection,
or death from collision
and/or traffic citation

Verify driver and passenger(s) seat belts are in good condition and properly latched

6 Ensure vehicle doors are
locked

Serious injury, ejection,
or death from collision
Unwanted intrusion
Lost equipment

Manually lock all doors to vehicle prior to starting the vehicle

7 Start engine and check
gauges and warning lights

Vehicle breakdown Verify sufficient fuel and other hazard lamps (e.g., battery, oil, and temperature) are not lit
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8 Driving – Use defensive
driving techniques and stay
alert

Arriving late
Collision
Blind spots of other
vehicles
Injury or death to
occupants or other
parties

Acknowledge and comply with all traffic regulations, laws, and ordinances
Do not use two-way communicating devices or perform other distracting activities while
vehicle is in motion
Constantly scan intersections, move eyes, check mirrors, and assess traffic lights (fresh
vs. stale)
Recognize other vehicle’s blind spots and minimize time spent within these zones
Maintain safety cushion around vehicle (front, sides, and rear) and 4-second following
distance (add an extra second for each hazardous condition, triple following distance in
poor weather conditions)
Signal well in advance before changing lanes or turning
Utilize all driving defensive techniques

9 Arrive at site Pedestrian injury
Collision

Maintain awareness of pedestrian/vehicular traffic when entering site and traveling to
work zone

10 Park vehicle – assign a
spotter if necessary (when in
doubt use a spotter)

Pedestrian injury
Collision
Property damage

Maintain awareness of pedestrian/vehicular traffic
Park vehicle in pull-through parking space or facing the exit
Parking in a parking space that is not a designated parking space will require the
placement of the 360-degree topper on the hood of the vehicle
Use caution and mirrors/spotter when backing vehicle
Set parking brake

11 Demobilization – conduct a
vehicle walk-around
inspection paying particular
attention to path(s) of travel

Collision
Injury or death to
occupants or other
parties

Perform perimeter vehicle check
Maintain awareness of pedestrian/vehicular traffic when exiting site
Utilize defensive driving techniques
Complete post-departure checklist and report vehicle problems to company vehicle
maintenance manager or rental car agency

12 Report maintenance or
mechanical problems upon
returning vehicle

Conditions worsen
leading to mechanical
failure resulting in
collision and injury

Report vehicle problems immediately to company representative or rental car agency
Schedule and/or perform repairs as soon as possible

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for
the potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an
object; - victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or
stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".

(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the
hazards.  Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Safety Analysis (JSA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

10/22/2015 Phillips 66 RM

: 075015 Cale Kanack

6356 Desert Road, Albuquerque, NM

Moving and handling of drums or containers

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Jeff Walker
Christine Mathews

Cassie Brown
Cale Kanack

1 Review STAR and SWA Site personnel not aware of
STAR and SWA



│ Drum/Container Moving and Handling│ 10/22/2015 │ P66 │Page 3 of 5

2

3

(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Enhanced Fluid Recovery (EFR)

Oil/water interface probe, hand tools, vapor knockout tank, photoionization detector; safety cones/barricades

Electrical Safety (if using pump); Vapor Sampling Procedures; reference HASP for additional site/client safety training requirements

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Fluid level monitoring (collecting water/LNAPL levels/gauging wells)

Water level meter or oil/water interface meter, PID, PPE
40-Hour HAZWOPER; P66 On-boarding; Defensive Driving; Fluid Level Monitoring

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby

Justin Nixon
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Site Recon and Walkthrough

Basic PPE, hand/power tools based on site condition, site inspection checklist or notebook, JSA forms, pens

SMART Safety training (STAR), JHA development, Poison Plant Identification

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby

Justin Nixon

1 Discuss STAR and SWA Site personnel not aware of
STAR and SWA

Project team (GHD) discusses importance of
and documentation procedures for SWA
during pre job safety meeting
Use SWA to stop any work that is unsafe

2 Check weather Unexpected storm, fog; rain;
snow; lightening, thunder
Heat/cold stress

Check local weather forecast
Discuss weather issues and precautions to
take while driving and on site during the pre
job safety meeting
If weather conditions (e.g., fog, rain, snow)
impair the ability/vision of the driver, exit at
nearest safe location and assess the
situation
While on site, at first sign of lightning/thunder
utilize SWA and assess weather conditions
In extreme temperatures, ensure all
personnel have proper clothing, hydration,
and heat/cold protection (e.g., canopy, fan,
glove warmers)

3 Sign in Site Manager and Operator not
aware of GHD staff presence in
facility or on grounds

Sign in at front desk
Ask to speak to Site Manager or alternate
designate

4 Don necessary GHDand client required
PPE

Contact with recyclable material
or equipment

Wear all required PPE (hard hat, vest, boots,
and glasses) at all times while in the facility
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5 Unload equipment from vehicle Lifting hazards
Back injury
Manual material handling
Cuts
Pinch points
Hand/foot injury
Forgotten equipment

Damaged equipment

Reduce travel distance when there is a
need to carry/lift materials
Make sure grip is adequate; wear
leather/cotton gloves
Size up the load; if the object is too large or
odd shaped OR is in excess of 50 pounds
(23 kg) then assistance (mechanical or a
buddy lift) will be required
Lift with the legs (bend at the knees and use
the leg muscles) to protect the lower back
and keep lower back in a neutral position
Avoid one-handed carrying if possible;
maintain awareness of footing
Wear leather/cotton gloves and avoid
placing hands/fingers in pinch point
locations
Wear steel-toed boots
Verify requested equipment against
warehouse form

Load equipment in an organized manner to
prevent shifting during transport or use cargo
netting

6 Complete site inspection and walkover of
the property and work areas – Note any
hazards that will impact site personnel
and/or their operations

Slip/trip/fall hazards
Insects/reptiles
Pedestrian injury

Poison plants

Check in with site personnel and sign
appropriate visitor or safety log (may require
watching safety video [i.e., plant])
Check with site contact to determine safely
accessible areas and areas where PPE are
required
Wear PPE as directed by site personnel or
dependent upon your evaluation of
conditions
If building(s) looks dilapidated or in poor
condition, do not enter
Watch for vehicles or other mobile
equipment moving around
Make sure areas are well lit and you are
accompanied by a site representative (if
applicable)
Watch where you step on pavement
(potholes, dips, or obstructions) and in
vegetated/wooded areas (dips, holes,
branches, vines, etc.)
Do not take photographs while walking
Do not talk on cell phone while walking

If in vegetated or wooded areas, watch for
beehives, wear insect repellent (if area and
season dictate) as needed, be mindful of
gopher holes/tunnels, small animal dens,
snakes, stray dogs/cats, transient/homeless
individuals, poison ivy/oak/sumac, etc.
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".

7 Sign out Site Manager and Operator not
aware that CRA staff have left
facility

Sign out at front desk
Ask to speak to Site Manager or alternate
designate

8 Demobilization Collision
Injury or death to vehicle
occupants or other parties

Perform perimeter vehicle check
Maintain awareness of pedestrian/vehicular
traffic when exiting the site
Utilize defensive driving techniques

Complete post-departure checklist and report
vehicle problems to company vehicle
maintenance manager or rental car agency
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I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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Field staff must review job specific work plan and coordinate with project manager to verify that all up front logistics are completed prior to starting work including, but not limited
to, permitting, access agreements, and notification to required contacts (e.g., site managers, inspectors, clients, subcontractors, etc.).  Additionally, a tailgate safety meeting
must be performed and documented at the beginning of each workday.  Stop, Think, Act, Review (STAR) must be used prior to any activity.  All personnel must possess the
appropriate training prior to initiating scheduled tasks.  Also consider weather conditions. GHD personnel have the authority and responsibility to use Stop Work Authority
(SWA).  Review this JHA initially and in the field prior to initiating the job, using the P66 RM “Go Card” to assist in identifying specific site hazards. Document by “dirtying” this
JHA.

3/14/2017 Phillips 66 RM

: 075015 Justin Covey

6356 Desert Road, Albuquerque, New Mexico, 87105

Enter site to retrieve field data

Vehicle, 360-degree roof topper, valid driver’s license
40-Hour HAZWOPER; P66 On-boarding; Defensive Driving; Fluid Level Monitoring

Type I (Top Impact) Chemical Protective (i.e. Nitrile) ANSI/CSA safety
glasses

Harness Full Face Mask Class II Coveralls

Type II (Side Impact) Level 1 Light duty Goggles/spoggles Shock
absorb lanyard

Half Face Mask Class III Fire retardant clothing
(FRC)

Class E (standard) Level 2 Light duty with protection Face shield Lifeline Anti-Static High viz clothing

Class G Level 3 Medium duty Other* FRC Long pants

Level 4 Heavy duty N95 Long sleeve shirts

High viz P100 Paper tyvek

Industrial grade safety
boot

Other* NOT Required Haz.Cat 2 P95 Polyethyene tyvek

Rubber boots
(industrial grade)

Required Haz Cat 4 R95 Other *

Hip waders Organic vapor

*see key equipment Specialty/other*
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Justin Covey Justin Covey Misti Thompson 03/13/2017
Chrissi Ruby

Justin Nixon
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(1) Each Job or Task consists of a set of steps.  Be sure to list all the steps in the sequence that they are performed.  Specify the equipment or other details to set the basis for the
potential (associated) hazards.

(2) A hazard is a potential danger.  What can go wrong?  How can someone get hurt?  Consider, but do not limit, the analysis to: - victim is struck by or strikes an object;
- victim is caught on, caught in or caught between objects; - victim falls to ground or lower level (includes slips and trips); - excessive strain or

stress/ergonomics/lifting techniques; - inhalation/skin hazards.  Specify the hazards and do not limit the description to a single word such as "Caught".
(3) Aligning with the Job Steps, Task Activity Description, and Potential Hazard columns, describe what actions or procedures are necessary to eliminate or minimize the hazards.

Be clear, concise and specific.  Use objective, observable, and quantified terms.  Avoid subjective general statements such as "be careful" or "use as appropriate".



│ Mobilization/Demobilization │ 6-21-2016 │ P66 │Page 6 of 6

I have participated in the review and discussion of the Job Hazard Analysis (JHA) listed on this document and understand the duties I am responsible to fulfill.  As part of my work, I
know I have the responsibility and obligation to STOP work with a if conditions change and/or potential hazards have been identified.

Presenter signature: ________________________________ Date/time:

My signature below indicates that all conditions and requirements listed above have been verified,
met, and reviewed with all affected personnel prior to start of work.

Supervisor Signature: __________________________________________ Date/time: _________________________

Location of mustering point: ____________________________________ Wind direction (current): _______________

GHD emergency contact (Name and verified phone number):  __________________________________________________

Supervisor signature documenting daily debrief has been completed: ____________________________________________
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ALCONOX MSDS

Section 1 : MANUFACTURER INFORMATION

Product name: Alconox

Supplier: Same as manufacturer.  

Manufacturer: Alconox, Inc.  
30 Glenn St.  
Suite 309
White Plains, NY 10603.  

Manufacturer emergency
phone number:

800-255-3924.  
813-248-0585 (outside of the United States).  

Manufacturer: Alconox, Inc.  
30 Glenn St.  
Suite 309
White Plains, NY 10603.  

Supplier MSDS date: 2009/04/20

D.O.T. Classification: Not regulated.  

Section 2 : HAZARDOUS INGREDIENTS

CONCENTRATION 
%C.A.S. Ingredient Name T.L.V. LD/50 LC/50

10-3025155-
30-0

SODIUM 
DODECYLBENZENESULFONATE

NOT 
AVAILABLE

438
MG/KG 
RAT ORAL 
1330 
MG/KG 
MOUSE 
ORAL 

NOT 
AVAILABLE 

7-13 SODIUM CARBONATE497-19-
8

NOT 
AVAILABLE

4090 
MG/KG 
RAT ORAL 
6600 
MG/KG 
MOUSE 
ORAL 

2300 
MG/M3/2H 
RAT
INHALATION 
1200 
MG/M3/2H 
MOUSE 
INHALATION 

7722-
88-5

10-30 TETRASODIUM PYROPHOSPHATE 5 MG/M3 4000 
MG/KG 
RAT ORAL 
2980 
MG/KG 
MOUSE 
ORAL 

NOT 
AVAILABLE 

10-30 SODIUM PHOSPHATE7758-2 NOT 
AVAILABLE

3120 
MG/KG 
RAT ORAL 
3100 
MG/KG 
MOUSE 
ORAL 
>4640 
MG/KG 
RABBIT
DERMAL 

NOT 
AVAILABLE 9-4
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Section 2A : ADDITIONAL INGREDIENT INFORMATION

Note: (supplier).
CAS# 497-19-8: LD50 4020 mg/kg - rat oral.  
CAS# 7758-29-4: LD50 3100 mg/kg - rat oral.  

Section 3 : PHYSICAL / CHEMICAL CHARACTERISTICS

Physical state: Solid

Appearance & odor: Almost odourless.  
White granular powder.  

Odor threshold (ppm): Not available.

Vapour pressure
(mmHg): Not applicable.

Vapour density (air=1): Not applicable.

By weight: Not available.

Evaporation rate
(butyl acetate = 1): Not applicable.

Boiling point (°C): Not applicable.

Freezing point (°C): Not applicable.

pH: (1% aqueous solution).  
9.5

Specific gravity @ 20 °C: (water = 1).  
0.85 - 1.10 

Solubility in water (%): 100 - > 10% w/w 

Coefficient of water\oil
dist.: Not available.

VOC: None

Section 4 : FIRE AND EX LOSION HAZARD DATAP

Flammability: Not flammable.  

Conditions of
flammability: Surrounding fire.  

Extinguishing media: Carbon dioxide, dry chemical, foam.  
Water  
Water fog.  

Special procedures: Self-contained breathing apparatus required.  
Firefighters should wear the usual protective gear.  

Auto-ignition
temperature: Not available.

Flash point (°C),
method: None

Lower flammability
limit (% vol): Not applicable.

Upper flammability
limit (% vol): Not applicable.

Not available.

Sensitivity to mechanical
impact: Not applicable.

Hazardous combustion
products:

Oxides of carbon (COx).  
Hydrocarbons.  

Rate of burning: Not available.

Explosive power: None
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Section 5 : REACTIVITY DATA

Chemical stability: Stable under normal conditions.  

Conditions of instability: None known.  

Hazardous
polymerization: Will not occur.  

Incompatible
substances:

Strong acids.  
Strong oxidizers.  

Hazardous
decomposition products: See hazardous combustion products.  

Section 6 : HEALTH HAZARD DATA

Route of entry: Skin contact, eye contact, inhalation and ingestion.  

Effects of Acute
Exposure

Eye contact: May cause irritation.  

Skin contact: Prolonged contact may cause irritation.  

Inhalation: Airborne particles may cause irritation.  

Ingestion: May cause vomiting and diarrhea.  
May cause abdominal pain.  
May cause gastric distress.  

Effects of chronic
exposure: Contains an ingredient which may be corrosive.  

LD50 of product, species
& route: > 5000 mg/kg rat oral.

LC50 of product, species
& route: Not available for mixture, see the ingredients section.  

Exposure limit of
material: Not available for mixture, see the ingredients section.  

Sensitization to product: Not available.

Carcinogenic effects: Not listed as a carcinogen.  

Reproductive effects: Not available.

Teratogenicity: Not available.

Mutagenicity: Not available.

Synergistic materials: Not available.

Medical conditions
aggravated by exposure: Not available.

First Aid

Skin contact: Remove contaminated clothing.  
Wash thoroughly with soap and water.  
Seek medical attention if irritation persists.  

Eye contact: Check for and remove contact lenses.  
Flush eyes with clear, running water for 15 minutes while holding 
eyelids open: if irritation persists, consult a physician.  

Inhalation: Remove victim to fresh air.  
Seek medical attention if symptoms persist.  

Ingestion: Dilute with two glasses of water.  
Never give anything by mouth to an unconscious person.  
Do not induce vomiting, seek immediate medical attention.  
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Section 7 : PRECAUTIONS FOR SAFE HANDLING AND USE

Leak/Spill: Contain the spill.  
Recover uncontaminated material for re-use.  
Wear appropriate protective equipment.  
Contaminated material should be swept or shoveled into 
appropriate waste container for disposal.  

Waste disposal: In accordance with municipal, provincial and federal regulations. 

Handling procedures and
equipment:

Protect against physical damage.  
Avoid breathing dust.  
Wash thoroughly after handling.  
Keep out of reach of children.  
Avoid contact with skin, eyes and clothing.  
Launder contaminated clothing prior to reuse.  

Storage requirements: Keep containers closed when not in use.  
Store away from strong acids or oxidizers.  
Store in a cool, dry and well ventilated area.  

Section 8 : CONTROL MEASURES

Precautionary Measures 

Gloves/Type:

Neoprene or rubber gloves.  

Respiratory/Type:

If exposure limit is exceeded, wear a NIOSH approved respirator.

Eye/Type:

Safety glasses with side-shields.  

Footwear/Type: Safety shoes per local regulations.  

Clothing/Type: As required to prevent skin contact.  

Other/Type: Eye wash capability should be in close proximity.  

Ventilation
requirements: Local exhaust at points of emission.  





























































Safety Data Sheet: Simple Green® All‐Purpose Cleaner
Version No. 13000‐14B Issue Date: September 13, 2014 Supersedes Date: January 7, 2014 OSHA HCS2012 / GHS

Section 1: IDENTIFICATION 
Product Name: Simple Green® All‐Purpose Cleaner 
Additional Names:  

Manufacturer’s Part Number: *Please refer to Section 16

Recommended Use: Cleaner & Degreaser for water tolerant surfaces. 
Restrictions on Use: Do not use on non‐rinsable surfaces. 

Company: Sunshine Makers, Inc. 
15922 Pacific Coast Highway 
Huntington Beach, CA 92649  USA 

Telephone: 800‐228‐ ‐795‐6000 Mon – Fri, 8am – 5pm PST
Fax: 562‐592‐3830 
Email: info@simplegreen.com

Emergency Phone: Chem‐Tel 24‐Hour Emergency Service: 800‐255‐3924

Section 2: HAZARDS IDENTIFICATION
This product is not classified as hazardous under 2012 OSHA Hazard Communication Standards (29 CFR 1910.1200).  

OSHA HCS 2012
Label Elements
Signal Word: None Hazard Symbol(s)/Pictogram(s): None required 

Hazard Statements: None
Precautionary Statements: None 
Hazards Not Otherwise Classified (HNOC):  None 
Other Information: None Known

Section 3: COMPOSITION/INFORMATION ON INGREDIENTS 

Ingredient CAS Number Percent Range
Water 7732‐18‐5 > 84.8%*
Ethoxylated Alcohol 68439‐46‐3 < 5%*
Sodium Citrate 68‐04‐2 < 5%*
Tetrasodium N,N‐bis(carboxymethyl)‐L‐glutamate 51981‐21‐6 < 1%*
Sodium Carbonate 497‐19‐8 < 1%*
Citric Acid 77‐92‐9 < 1%*
Isothiazolinone mixture 55965‐84‐9 < 0.2%* 
Fragrance Proprietary Mixture < 1%*
Colorant Proprietary Mixture < 1%*

*specific percentages of composition are being withheld as a trade secret

Section 4: FIRST‐AID MEASURES 
Inhalation: Not expected to cause respiratory irritation. If adverse effect occurs, move to fresh air. 
Skin Contact: Not expected to cause skin irritation. If adverse effect occurs, rinse skin with water. 
Eye Contact: Not expected to cause eye irritation. If adverse effect occurs, flush eyes with water. 
Ingestion: May cause upset stomach. Drink plenty of water to dilute. See section 11. 

Most Important Symptoms/Effects, Acute and Delayed: None known.

Indication of Immediate Medical Attention and Special Treatment Needed, if necessary: Treat symptomatically
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Safety Data Sheet: Simple Green® All‐Purpose Cleaner
Version No. 13000‐14B Issue Date: September 13, 2014 Supersedes Date: January 7, 2014 OSHA HCS2012 / GHS

Section 5: FIRE‐FIGHTING MEASURES 
Suitable & Unsuitable Extinguishing Media: Use Dry chemical, CO2, water spray or “alcohol” foam. Avoid high volume jet water.
Specific Hazards Arising from Chemical: In event of fire, fire created carbon oxides may be formed.
Special Protective Actions for Fire‐Fighters: Wear positive pressure self‐contained breathing apparatus; Wear full protective 

clothing.

See section 16 for NFPA rating. 

Section 6: ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures: For nonemergency and emergency personnel: See section 
8 – personal protection. Avoid eye contact. Safety goggles suggested. 

Environmental Precautions:  Do not allow into open waterways and ground water systems.

Methods and Materials for Containment and Clean Up:  Dike or soak up with inert absorbent material. See section 13 for disposal 
considerations.

Section 7: HANDLING AND STORAGE 
Precautions for Safe Handling: Ensure adequate ventilation. Keep out of reach of children. Keep away from heat, sparks, open flame 
and direct sunlight. Do not pierce any part of the container. Do not mix or contaminate with any other chemical. Do not eat, drink or 
smoke while using this product. 

Conditions for Safe Storage including Incompatibilities: Keep container tightly closed. Keep in cool dry area. Avoid prolonged 
exposure to sunlight. Do not store at temperatures above 109oF (42.7oC). If separation occurs, mix the product for reconstitution.

Section 8: EXPOSURE CONTROLS / PERSONAL PROTECTION 
Exposure Limit Values: No components listed with TWA or STEL values under OSHA or ACGIH. 

Appropriate Engineering Controls: Showers, eyewash stations, ventilation systems

Individual Protection Measures / Personal Protective Equipment (PPE)
Eye Contact: Use protective glasses or safety goggles if splashing or spray‐back is likely.
Respiratory: Use in well ventilated areas or local exhaust ventilations when cleaning small spaces. 
Skin Contact: Use protective gloves (any material) when used for prolonged periods or dermally sensitive. 
General Hygiene Considerations: Wash thoroughly after handling and before eating or drinking. 

Section 9: PHYSICAL AND CHEMICAL PROPERTIES
Appearance: Green Liquid Partition Coefficient: n‐octanol/water: Not determined
Odor: Added sassafras odor Autoignition Temperature: Non‐flammable
Odor Threshold: Not determined Decomposition Temperature: 109oF 
pH ASTM D‐1293: 8.5 – 9.5 Viscosity: Like water 
Freezing Point ASTM D‐1177:  0‐3.33oC (32‐38oF) Specific Gravity ASTM D‐891: 1.01 – 1.03 
Boiling Point & Range ASTM D‐1120: 101oC (213.8oF) VOCs: **Water & fragrance exemption in calculation

Flash Point ASTM D‐93: > 212oF SCAQMD 304‐91 / EPA 24: 0 g/L 0 lb/gal 0%
Evaporation Rate ASTM D‐1901: ½ Butyl Acetate @ 25oC CARB Method 310**: 2.5 g/L 0.021 lb/gal 0.25%
Flammability (solid, gas): Not applicable SCAQMD Method 313: Not tested
Upper/Lower Flammability or Explosive Limits: Not applicable VOC Composite Partial Pressure: Not determined
Vapor Pressure ASTM D‐323: 0.60 PSI @77oF, 2.05 PSI @100oF Relative Density ASTM D‐4017: 8.34 – 8.42 lb/gal 
Vapor Density: Not determined Solubility: 100% in water 
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Safety Data Sheet: Simple Green® All‐Purpose Cleaner
Version No. 13000‐14B Issue Date: September 13, 2014 Supersedes Date: January 7, 2014 OSHA HCS2012 / GHS

Section 10: STABILITY AND REACTIVITY
Reactivity: Non‐reactive. 
Chemical Stability: Stable under normal conditions 70oF (21oC) and 14.7 psig (760 mmHg). 
Possibility of Hazardous Reactions: None known.
Conditions to Avoid: Excessive heat or cold. 
Incompatible Materials: Do not mix with oxidizers, acids, bathroom cleaners, or disinfecting agents.
Hazardous Decomposition Products: Normal products of combustion ‐ CO, CO2.

Section 11: TOXICOLOGICAL INFORMATION
Likely Routes of Exposure: Inhalation ‐ Overexposure may cause headache.

Skin Contact ‐  Not expected to cause irritation, repeated contact may cause dry skin. 
Eye Contact ‐ Not expected to cause irritation.
Ingestion ‐ May cause upset stomach.

Symptoms related to the physical, chemical and toxicological characteristics: no symptoms expected under typical use conditions.
Delayed and immediate effects and or chronic effects from short term exposure: no symptoms expected under typical use conditions. 
Delayed and immediate effects and or chronic effects from long term exposure: headache, dry skin, or skin irritation may occur.
Interactive effects: Not known. 

Numerical Measures of Toxicity 
Acute Toxicity: Oral LD50 (rat) > 5 g/kg body weight
 Dermal LD50 (rabbit) > 5 g/kg body weight

Calculated via OSHA HCS 2012 / Globally Harmonized System of Classification and Labelling of Chemicals

Skin Corrosion/Irritation: Non‐irritant per Dermal Irritection® assay modeling. No animal testing performed.
Eye Damage/Irritation: Minimal irritant per Ocular Irritection® assay modeling. No animal testing performed.
Germ Cell Mutagenicity: Mixture does not classify under this category. 
Carcinogenicity: Mixture does not classify under this category.
Reproductive Toxicity: Mixture does not classify under this category.
STOT‐Single Exposure: Mixture does not classify under this category.
STOT‐Repeated Exposure: Mixture does not classify under this category.
Aspiration Hazard: Mixture does not classify under this category.

Section 12: ECOLOGICAL INFORMATION 
Ecotoxicity: Volume of ingredients used does not trigger toxicity classifications under the Globally Harmonized System of 

Classification and Labelling of Chemicals.
Aquatic: Aquatic Toxicity ‐ Low, based on OECD 201, 202, 203 + Microtox:  EC50 & IC50

does not trigger toxicity classifications under the Globally Harmonized System of Classification and Labelling of 
Chemicals. 

Terrestrial: Not tested on finished formulation. 

Persistence and Degradability: Readily Biodegradable per OCED 301D, Closed Bottle Test
Bioaccumulative Potential: No data available. 
Mobility in Soil: No data available. 
Other Adverse Effects: No data available. 

Section 13: DISPOSAL CONSIDERATIONS 
Unused or Used Liquid: May be considered hazardous in your area depending on usage and tonnage of disposal – check with local, 
regional, and or national regulations for appropriate methods of disposal.

Empty Containers: May be offered for recycling. 

Never dispose of used degreasing rinsates into lakes, streams, and open bodies of water or storm drains. 
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Safety Data Sheet: Simple Green® All‐Purpose Cleaner
Version No. 13000‐14B Issue Date: September 13, 2014 Supersedes Date: January 7, 2014 OSHA HCS2012 / GHS

Section 14: TRANSPORT INFORMATION

U.N. Number: Not applicable U.N. Proper Shipping Name: Cleaning Compound, Liquid NOI 
Transport Hazard Class(es): Not applicable NMFC Number: 48580‐3
Packing Group: Not applicable Class: 55
Environmental Hazards: Marine Pollutant ‐ NO
Transport in Bulk (according to Annex II of MARPOL 73/78 and IBC Code): Unknown.
Special precautions which user needs to be aware of/comply with, in connection 
with transport or conveyance either within or outside their premises:

None known.

U.S. (DOT) / Canadian TDG: Not Regulated for shipping. ICAO/ IATA: Not classified as Hazardous 
IMO / IDMG: Not classified as Hazardous ADR/RID: Not classified as Hazardous 

Section 15: REGULATORY INFORMATION

All components are listed on: TSCA and DSL Inventory.  

SARA Title III: Sections 311/312 Hazard Categories – Not applicable.
 Sections 313 Superfunds Amendments and Reauthorizations Act of 1986 – Not applicable. 
 Sections 302 – Not applicable. 

Clean Air Act (CAA): Not applicable 
Clean Water Act (CWA): Not applicable 

State Right To Know Lists: No ingredients listed  
California Proposition 65: No ingredients listed
Texas ESL:
Ethoxylated Alcohol 68439‐46‐3 60 µg/m3 long term 600 µg/m3 short term 
Sodium Citrate 68‐04‐2 5 µg/m3 long term 50 µg/m3 short term 
Sodium Carbonate 497‐19‐8 5 µg/m3 long term 50 µg/m3 short term 
Citric Acid 77‐92‐9 10 µg/m3 long term 100 µg/m3 short term 

Section 16: OTHER INFORMATION 

Size UPC Size UPC 
2 oz. Pump 043318130366 1 Gallon w/ Dilution Bottle 043318000669
2 oz. Pump 043318131035 1 Gallon 043318000799
4 oz. Pump 043318130014 1 Gallon w/ Dilution Bottle 043318001383
16 oz. Trigger 043318130021 1 Gallon w/ Dilution Bottle 043318002021
22 oz. Trigger 043318130229 1 Gallon 043318130052
24 oz. Trigger, 12 per case 043318000034 1 Gallon w/ Dilution Bottle, 112 per case 043318480140
24 oz. Trigger 043318000300 1 Gallon w/ Dilution Bottle, 4 per case 043318480416
24 oz. Trigger 043318130137 1 Gallon w/ Dilution Bottle, 24 per case 043318480492
32 oz. Trigger 043318000652 1 Gallon w/ laundry 043318002052
32 oz. Trigger 043318130335 1 Gallon w/ towel 043318001222
67.6 oz 043318000393 140 oz. 043318001390
67.6 oz. 043318130144 140 oz., 168 per case 043318561405
1 Gallon w/ Dilution Bottle 043318000539 140 oz. w/ Dilution Bottle 043318001468
1 Gallon w/ Dilution Bottle 043318000645   
USA items listed only. Not all items listed. USA items may not be valid for international sale.
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Safety Data Sheet: Simple Green® All‐Purpose Cleaner
Version No. 13000‐14B Issue Date: September 13, 2014 Supersedes Date: January 7, 2014 OSHA HCS2012 / GHS

Section 16: OTHER INFORMATION ‐ continued

NFPA:
Health – None Stability – Stable  
Flammability – Non‐flammable Special ‐ None  

Acronyms
NTP National Toxicology Program IARC International Agency for Research on Cancer
OSHA Occupational Safety and Health Administration CPSC Consumer Product Safety Commission
TSCA Toxic Substances Control Act DSL Domestic Substances List

Prepared / Revised By: Sunshine Makers, Inc., Regulatory Department.
This SDS has been revised in the following sections: Revised SDS layout 

DISCLAIMER:  The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the date of its publication. The 
information given is designed only as guidance for safe handling, use, processing, storage, transportation, disposal and release and is not to be considered a warranty 
or quality specification. The information relates only to the specific material designated and may not be valid for such material used in combination with any other 
materials or in any process, unless specified in the text. 
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1. Purpose

The purpose of this Energy Control Program is to prevent personal injury to GHD employees and/or 
damage to company property during the service/maintenance, repair and/or installation activities 
involving hazardous energy sources. The program is also designed to prevent accidental, 
inadvertent or careless starting of machinery, opening of valves or pipelines, energizing of electrical 
equipment, and other related energy hazards associated with the operation, maintenance or repair 
activities.

2. Scope

This document establishes an Energy Control Program for GHD.

Only authorized personnel shall be permitted to lockout/tagout equipment and infrastructure (e.g., 
piping, valves, and wiring). Authorization shall be based on experience, training and the ability to 
perform repair or maintenance operations, or to recognize the need for repair or maintenance.

Only two people shall be authorized to remove lockout/tagout devices: 1) the person who installed 
the device; or 2) the supervisor of the person who installed the devices (i.e., as long as all affected 
employees are notified of this removal and the actions leading up to the removal are documented in 
full, describing who removed, why it was removed and how employees were notified).

Employees shall receive training regarding the implementation of this Energy Control Program as 
required by the standard and the use of established lockout/tagout procedures in their work areas.

3. Regulatory Background

The Occupational Safety and Health Administration's (OSHA) "Control of Hazardous Energy 
Sources" standard, 29 CFR 1910.147, covers the servicing and maintenance of machines and 
equipment in which the unexpected energization or startup of the machines or equipment could 
cause injury to employees.

The standard also establishes minimum performance requirements to control hazardous energy 
and requires that employers develop and implement an energy control program.

The elements of an energy control program are as follows:

Lockout/tagout program

Employee protection

Energy control procedures

Protective materials and hardware

Periodic inspections

Training and communication
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Energy isolation

Employee notification

3.1 Definitions 

The following definitions are applicable to the Lockout/Tagout program:

Affected Employee – An employee whose job requires him/her to operate or use a machine or 
equipment on which servicing or maintenance is being performed under lockout or tagout or whose 
job requires him/her to work in an area where such servicing or maintenance is being performed.

Authorized Employee – A person who locks out or tags out machines or equipment in order to 
perform servicing or maintenance. An affected employee becomes an authorized employee when 
that employee's duties include performing servicing or maintenance covered under the standard.

Blanking or Blinding – The absolute closure of pipe(s), lines(s) or duct(s) by the fastening of a 
solid plate (such as a spectacle blind or a skillet blind) that completely covers the bore and that is 
capable of withstanding the maximum pressure of the pipe, line, or duct with no leakage beyond the 
plate.

Double Block and Bleed – The closure of a line, duct, or pipe by closing and locking or tagging 
two in-line valves and by opening and locking or tagging a drain or vent valve in the line between 
the two closed valves.

Capable of Being Locked Out —An energy isolating device capable of being locked out if it has a 
hasp or other means of attachment to which, or through which, a lock can be affixed, or it has a 
locking mechanism built into it. Other energy isolating devices are capable of being locked out if 
lockout can be achieved without the need to dismantle, rebuild, or replace the energy-isolating 
device or permanently alter its energy control capability.

Energized — Connected to an energy source or containing residual or stored energy.

Energy Isolating Device — A mechanical device that physically prevents the transmission or 
release of energy including, but not limited to, the following:

A manually operated electrical circuit breaker.

A disconnect switch.

A manually operated switch by which the conductors of a circuit can be disconnected from all 
ungrounded supply conductors and, in addition, no pole can be operated independently; a line 
valve, a block, and any similar device used to block or isolate energy.

Note: Push buttons, selector switches, and other control circuit-type devices are not energy isolating 
devices.

Energy Source — Any source of electrical current, mechanical, hydraulic, pneumatic, chemical, 
thermal, or other energy.

Group Locks — Locks applied to energy isolating devices by multiple crafts, crew, and/or 
contractors in a specific location or over a large geographical area.

GHD | NA-SOP-HSE-144 Control of Hazardous Energy – Lockout/Tagout | Rev. 0 – July 2015 | Page 2 



Hot Tap — A procedure used in repair, maintenance, and servicing activities that involves welding 
on a piece of equipment (pipelines, vessels, or tanks) under pressure, to install connections or 
appurtenances. It is commonly used to replace or add sections of pipeline without the interruption of 
service for air, gas, water, steam, and petrochemical distribution systems.

Line Breaking — Line breaking means the intentional opening of a pipe, line, or duct that is or has 
been carrying flammable, corrosive, or toxic material, an inert gas, or any fluid at a volume, 
pressure, or temperature capable of causing injury. Reliance on valves alone as a means of 
isolation can result in a catastrophe, since valves can unexpected leak vapors, gases, or fluids.

Lockout — The placement of a lockout device or an energy-isolating-device, in accordance with an 
established procedure, ensuring that the energy-isolating-device and the equipment being 
controlled cannot be operated until the lockout device is removed.

Lockout Device — A device that utilizes a positive means such as a lock, either key or combination 
type, to hold an energy-isolating device in the safe position and prevent the energizing of a machine 
or equipment. Included are blank flanges and bolted slip blinds.

Service and/or Maintenance — Workplace activities such as constructing, installing, setting up, 
adjusting, inspecting, modifying, and maintaining and/or servicing machines or equipment. These 
activities include lubrication, cleaning, or unjamming of machines or equipment and making 
adjustments or tool changes, where the employee may be exposed to the energization 
or startup of the equipment or release of hazardous energy.

Tagout — The control of hazardous energy by the placement of a tagout device on an energy 
isolating device. The equipment being controlled must not be operated until the tagout device is 
removed.

Tagout Device — A device used to positively secure a valve, switch, circuit breaker, or other 
control device in a safe position and to prevent energization of the equipment. The energy isolating 
device and the equipment being controlled must not be operated until the tagout device is removed.

4. Program Administration

The GHD HSE Managers will have the overall responsibility for administrating this program within 
their geographical area, which will include the following responsibilities:

Ensure that personnel are trained to implement lockout/tagout procedures.

Only authorized employees implement lockout/tagout procedures.

Ensure that energy control procedures have been established.

Ensure that the proper lockout/tagout devices are available to authorized employees.

Conduct annual evaluations of this program and periodic inspections of lockout/tagout 
procedures are completed.

Ensure contractors are informed of GHD's lockout/tagout procedures.
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5. Duties and Responsibilities

5.1 Supervisors and Project Managers 

Supervisors and managers will have the responsibility for the following, with respect to this program:

Ensure that authorized and affected employees are informed about the GHD energy control 
program, receive the proper training in the implementation of this program, and that proper 
energy control procedures are followed during project activities.

Ensure that the proper protective materials and hardware (locks, tags, chains, etc.) are 
available for use on each project Site or facility.

Conduct periodic inspections and annual reviews with authorized and affected employees on 
each of the lockout/tagout procedures that they will be involved in.

5.2 Employees 

GHD employees will be responsible for adhering to the safe work practices as outlined in this 
program. Employees will also obey warning signs for the energy control program.

6. Program Elements

6.1 Energy Hazard Assessment 

An energy hazard assessment shall be conducted by qualified technical personnel for each 
machine and/or equipment where exposure to hazardous energy can be anticipated to occur during 
repair and/or maintenance activities. The hazard assessment will be documented as part of the 
GHD written energy control procedure for each machine or equipment. These procedures will be 
written for each machine or piece of equipment where exposure to hazardous energy can occur 
during repair and/or maintenance activities. Site specific Energy Control procedures will be written 
using the approved template located in Attachment A of this document.

6.2 Lockout Devices 

Protective materials and hardware (i.e., locks, tags, multilock devices, chains, wedges, key blocks, 
adapter pins, self-locking fasteners, or other hardware) shall be available for isolating, securing or 
blocking machines or equipment from their energy sources.

Lockout devices shall adhere to the following guidelines:

Lockout devices shall be easily identified and not used for other purposes. They shall be 
capable of withstanding exposure to the environment for the maximum time that exposure is 
expected.

Lockout devices shall be standardized within the facility by either color, shape, or size.

Lockout devices shall be substantial enough to prevent removal unless excessive force or tools 
(such as bolt cutters or other metal cutting tools) are used.

GHD | NA-SOP-HSE-144 Control of Hazardous Energy – Lockout/Tagout | Rev. 0 – July 2015 | Page 4 



6.3 Tags 

Tags shall be available for labelling equipment or machinery that has been locked out.

Tags shall adhere to the following guidelines:

The construction of tags shall be such that environmental exposure will not cause the tag to 
deteriorate or the message on the tag to become illegible.

Tags and their means of attachment shall be substantial enough to prevent accidental removal. 
The tag attachment shall be non-reusable, attachable by hand, and self-locking.

Tags shall be easily identified and not used for other purposes. 

Tags shall be standardized by either color, shape, or size.

At a minimum, tags shall include the following information:

– The identity of the employee applying the lockout device, the employee's supervisor, and 
any service or maintenance personnel.

– - The machine or equipment on which the lockout/tagout procedure is being used.

– - The date that the lockout/tagout devices are installed.

Tags will warn of hazardous conditions if the machine or equipment is energized. They shall use 
wording similar to: DO NOT START, DO NOT OPEN, DO NOT CLOSE, DO NOT ENERGIZE, DO 
NOT OPERATE, ETC. 

The authorized employee is responsible for informing affected employees of each occasion when 
equipment will be locked and tagged out.

The authorized employee is responsible for knowing:

1. The type and magnitude of energy present.

2. The hazards of the energy to be controlled.

3. The method and/or means for energy isolation and control.

The supervisor is responsible for informing authorized employees whenever changes are made to 
the lockout/tagout procedure.

The authorized employee is responsible for turning off or shutting down equipment using the 
specific established procedures for each machine and/or equipment.

The supervisor is responsible for ensuring that only authorized employees perform machine and/or 
equipment shutdown.
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All energy isolating devices (disconnects, valves, etc.) are operated in a manner to isolate the 
equipment from the energy source(s):

Be sure to follow the written energy isolation procedure.

Be sure to isolate all secondary energy sources.

Never pull electrical switches while under load.

Never remove a fuse instead of disconnecting.

The following are general procedures to be adhered to while applying lockout/tagout devices:

"Authorized" employees affix lockout/tagout devices to each energy-isolating device.

Locks or other danger tags issued for lockout and/or tagout are not used for any other purpose.

Each person conducting maintenance and/or repair on the equipment is responsible for 
attaching his/her personal locks, without exception.

Lockout devices are affixed in a manner in which they are visible to any person inspecting the 
equipment for such a device, and also in which they cannot be easily removed.

Each lockout/tagout device identifies the name of the employee applying the device and his 
department.

Tags are only allowed when there are no means for affixing a lock, and it must be able to 
withstand corrosive environments, must be attached to a non-reusable device, attachable by 
hand, self-locking, and have a minimum breaking strength of 50 pounds (a nylon cable tie).

Tags are affixed in a manner that clearly indicates that the operation or movement of the energy 
isolation device from the "safe" or "off" position is prohibited.

Whenever a tagout device cannot be affixed directly to the energy isolation device, it shall be 
located as close as safely possible to the device and in a position obvious to anyone attempting 
to operate the equipment. Also, additional measures are taken to ensure that equipment cannot 
be energized, such as: the removal of an isolating circuit element, blocking of a controlling 
switch, opening of an extra disconnecting device, or removal of a valve handle.

No tag but the approved – DANGER DO NOT OPERATE – tag is used for the purpose of 
tagout. (NOTICE: tags should be used only for information of a general nature.) Include 
employee name, department, and date on the tagout device.

Verify that the main disconnect switch or circuit breaker can NOT be moved to the "ON" position 
once the lockout is in place.

After applying locks and tags to the energy isolation devices, all potentially hazardous stored or 
residual energy must be relieved, disconnected, bled, restrained, or rendered safe.
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When locking out process or feed lines, a double block and bleed is used. If this method is not 
possible, an alternate choice is used. (Example: blanking or blinding of all affected lines, opening of 
the lines by removal of a spool or disconnecting the lines from the source and capping the ends.) 
When bleeding the lines, leave vent lines open.

Mechanical parts in hydraulic and pneumatic systems that could move from a loss of pressure shall 
be blocked or supported.

Prior to starting work on machines or equipment that have been locked or tagged out the 
"authorized" employee must verify that isolation and de-energization of the machine or equipment 
has been achieved.

Turn "ON" (TRY) all start buttons and other activating controls on the equipment itself.

When satisfied that equipment cannot be energized without reactivating energy control devices, 
place all buttons and other activating controls back in the "Neutral" or "Off" position.

Prior to restoring energy to machine or equipment, the following actions must be taken by an 
authorized employee:

Inspect the area for removal of tools and/or nonessential items. 

Ensure the equipment is intact and all guards have been reinstalled.

Ensure the employees working on the machine or equipment have been safely positioned or 
removed from the area.

Ensure that the employee who applied the device(s) removes the lockout and/or tagout devices 
from each energy-isolating device.

Once maintenance and service has been completed, notify affected employees that the 
lockout/tagout devices are removed and the machine or equipment is released for operation.

Note: In situations in which the service or maintenance of a machine or equipment needs to be 
energized for testing, the above actions shall be taken prior to the removal of locking devices and 
energization. Following the testing, the machine or equipment will be de-energized and energy 
control measures reapplied.

No one shall attempt to operate any equipment, remove any lockout/tagout (L/T) device, ignore, 
bypass, or otherwise defeat any device on equipment in which another employee has placed a 
lockout/tagout device. Examples are as follows:

Employee A, locks/tags grinder "X" to work on the equipment. Employee B needs to work on 
grinder "X". Employee B MUST get in touch with Employee A, have he/she remove his/her 
lock/tag device and both would then lock/tag the grinder. Employee A must re-institute all 
lockout/tagout procedures after Employee B completes work.
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If valve "Y" were locked/tagged out by Employee A and Employee B needed to work on 
valve "Y", then Employee B must get in touch with Employee A and have he/she remove their 
lockout/tagout device. Then both would lock/tag out the line at another location, which would 
protect both Employee A and B.

If equipment controlled by a lockout/tagout device must be energized, or tampered with in any way, 
the employee(s) who own the L/T device are contacted and he/she removes his/her own device.

When more than one employee works on the same equipment, each employee must attach his/her 
personal lock and tag to the lockout device(s) for that equipment.

If it is not possible or practical for every individual working on a job to place his/her lockout/tagout 
on every piece of equipment covered by lockout/tagout, one designated, authorized person of a 
work crew, or a supervisor with the knowledge of the crew, may lockout/tagout equipment for the 
whole crew. In those cases, if the device is lockable, the designated, authorized individual will place 
his/her key (or keys if multiple devices are involved) in a group lock box and members of the crew 
must attach their locks to the lock box. It is the responsibility of the designated, authorized individual 
to carry out all the steps of the lockout/tagout procedure and inform the crew when it is safe to work 
on the equipment. Additionally, the lock placed by the designated, authorized person must not be 
removed until the locks of all others have been removed and that one person is completely satisfied 
that it is safe to do. Once this lock is removed, the designated, authorized person may retrieve 
his/her keys from the lock box.

Each employee is held responsible for the prompt removal of his/her lock and tag when his/her work 
has been completed.

When a job is to be extended from one shift to another, the relieving employee or the supervisor 
shall attach his lock/tag to the lockout device before the employee going off shift removes his 
lock/tag. If the supervisor places his lock/tag on the device instead of the oncoming employee, the 
oncoming employee places his/her lock/tag on the device before starting.

Cord and plug connected equipment, such as power tools office machines, etc., do not require a 
lockout/tagout, as long as the plug end is unplugged and kept in the exclusive control of the person 
working with such equipment.

7. Employee Training

Employees authorized to attach and remove lockout/tagout devices shall be provided with initial 
training regarding the safe application, usage, and removal of such devices. Each authorized 
employee will receive training in the recognition of applicable hazardous energy sources, the type 
and magnitude of the associated energy, and the methods necessary for energy isolation and 
control.
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All authorized employees will be provided with refresher training whenever the following conditions 
apply:

There is a job assignment change.

There is a change in machinery or equipment, or process changes that present new hazards.

There is a change in the energy control procedures.

The supervisor has reason to believe that there are deficiencies in the employee's
understanding of the following:

– - The hazards associated with the energy that controls the machinery or equipment in the 
employee's work area.

– - Application and removal procedures for lockout/tagout devices.

Employees who work in areas where lockout/tagout procedures are used (affected employees), 
shall receive initial and refresher training in the purposes and uses of lockout/tagout devices and 
principles behind their use.

The employer shall certify that employee training has been accomplished and is being kept up to 
date. The certification shall contain each employee's name and dates of training.

8. Contractors

The Project Manager or site supervisor is responsible for informing the outside contractors of GHD's 
Lockout/Tagout Procedure. The contractor is responsible for complying with this procedure or by 
supplying the Project Manager with a copy of their company's procedure for approval.

To ensure the hazardous energy control devices used by the contractor differ from those used by 
GHD the contractors shall be required to identify their lockout/tagout devices. The device shall 
include a DANGER Tag containing the name of the company, the individual applying the device and 
a 24-hour phone number where the company representative can be reached.

9. Program Inspections

9.1 Periodic Inspections 

Periodic inspections of the energy control procedure are required to be conducted at least annually 
by the supervisor to ensure that the procedure is adequate and that both, the procedure and the 
requirements of the OSHA standard (29 CFR 1910.147) are being followed. The inspection shall 
identify any inadequacies and deviations from the procedure. The inspections shall be documented 
to include the identification of the machine or equipment inspected, date, employees included in the 
inspection, and the person performing the inspection. The inspection will be documented using the 
form in Attachment B of this document. This program will be reviewed and updated, as necessary, 
at a frequency necessary to maintain its effectiveness. The responsibility for maintenance of this 
program belongs to the Corporate HSE Manager. 
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Inspections of lockout procedures shall include a review with the inspector and each authorized 
employee. The review will cover the employer's energy control (lockout) procedures and the 
employee's responsibilities.

Inspections of tagout procedures shall include a review with the inspector and each authorized and 
affected employee. The review will cover the employer's energy control (tagout) procedures and the 
employee's responsibilities.

The Project Manager is responsible for ensuring that periodic inspections of the Lockout/Tagout 
(Energy Control) Program are conducted to assess its effectiveness and to correct any deviations 
observed.
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Written Energy Control Procedure Template

Project Name: Project Number:

Name of Facility: Maintenance or Repair Activity:

Equipment Name: Equipment Serial Number:

Energy Sources Present

Electrical Chemical Mechanical Pneumatic Hydraulic Thermal

Other: _____________________________________________________

SHUT DOWN

Energy Source Isolating Device Location Action Verification Step

1 

2 

Note: Photos may be attached to facilitate LOTO procedure detailed above.

START UP

Energy Source Isolating Device Location Action Verification Step

2 

1 

Note: Photos may be attached to facilitate LOTO procedure detailed above.

Lockout/Tagout Procedure Written By:

Name: SS# Date: Signature:

Procedure Verification

The procedure listed above was field tested/verified by _______________ of ______________ on the _____ day of 
_____________________-, 2______.

If the energy sources affecting this equipment are modified in anyway, the overall procedure should be re-evaluated.
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Lockout/Tagout Periodic Inspection Form

Project Name: Project Number:

Name of Facility: Maintenance or Repair Activity:

Equipment Name: Equipment Serial Number:

Energy Sources Present

Electrical Chemical Mechanical Pneumatic Hydraulic Thermal

Other: _____________________________________________________

Are changes to the procedure required? Yes No

If Yes, identify: 

Employees included in the inspection:

______________________________________
Supervisor (Print Name)

_________________________________________
Signature

Date of Inspection: 
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1. Purpose

This manual identifies the underlying basis of the GHD Workplace Electrical Safety Program.

It identifies the electrical safety program covering all electrical work performed at all GHD facilities 
and work performed by GHD at client facilities. The procedures in the GHD Workplace Electrical 
Safety Program (WESP) may be supplemented to cover issues specific to individual locations, with 
review by GHD.

Note: Circuits with voltage less than 50 Volts AC and DC are not covered by this program, which is 
based on CSA Z462 Workplace Electrical Safety and the NFPA 70E Electrical Safety in the 
Workplace Standard. 

2. Scope

This Workplace Electrical Safety Program (WESP) applies to employees working on behalf of GHD 
at client facilities, client work sites, GHD offices, and GHD Holding properties within Canada and the 
United States. It provides mandatory program requirements and shall be used in conjunction with all 
other procedures and practices employed on the site to help ensure that electrical work is 
accomplished safely. Note – for employees working in California under CAL/OSHA 
regulations, the procedures for high voltage electrical exposure and live line tools detailed in 
Appendix F supersede those included in this document and attachments.

All injuries are preventable and zero injuries must always be the goal. Sound safety practices are a 
condition of employment. In an interdependent safety culture such as GHD’s, all people realize that 
each person is responsible for their own safety and for the safety of others.

The WESP includes but is not limited to the following activities: 

Developing, evaluating, and updating the Workplace Electrical Safety Program

Ensuring only competent and qualified persons are allowed to do electrical work

Training of electrical qualified persons

Energy isolation including locking out, try to start, and confirming zero energy

 Using safe limits of approach boundaries to reduce exposure to electrical hazards

Developing procedures for energized electrical work, utilizing a work permit system to include 
hazard analysis, risk assessment, and the use of specific personal protective equipment

Employees are not to accept unnecessary exposure to hazards.

In this program, energized shall include the following: live, alive, hot, connected, reenergized or any 
other term used to indicate the state of an active electrical connection.

De-energized shall include the following: dead, disconnected, zero energy or any other term used to 
indicate the zero energy state of an inactive electrical connection.
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3. Regulatory Background

In the United States, both the Occupational Safety and Health Administration (OSHA) and the 
National Fire Protection Association (NFPA) have written regulations and standards that build on 
one another and help keep all workers safe from electrical hazards in the workplace. In this case, 
the OSHA regulations and National Electrical Code (NEC) work so well together it has been said 
that OSHA provides the "shall" while NFPA provides the "how". It is important to note that the 
NFPA 70E is a national consensus safety standard published by NFPA primarily to assist OSHA in 
preparing electrical safety regulations. Federal OSHA has not incorporated NFPA 70E into the 
Code of Federal Regulations. The standard covers the full range of electrical safety issues, 
including safety-related work practices, maintenance, special equipment requirements and 
installation. OSHA bases its electrical safety standards on the comprehensive information found in 
NFPA 70E. It focuses on protecting people and identifies requirements that are considered 
necessary to provide a workplace that is free of electrical hazards. 

In Canada, CSA Z462 “Workplace Electrical Safety” is a standard prepared by the “Canadian 
Standards Association” and mirrors NFPA 70E with a few minor differences. This standard is 
enforced in Canada through Provincial OHS legislation including the “general duties clause”.

As a result of U.S. and Canadian regulations, the following documents form the basis of GHD's 
WESP.

29 CFR 1926, Subpart K – Electrical

– Installation Safety Requirements (1926.402-1926.415)

– Safety Related Work Practices (1926.416-1926.430)

– Safety Related Maintenance and Environmental Considerations (1926.431
1926.440)

– Definitions (1926.449)

– Safety Requirements for Special Equipment (1926.441-1926.448)

29 CFR 1910 Subpart S - Electrical

– 29 CFR 1910.147 covers the control of hazardous energy and requirements for Lock-out 
/Tag-out when servicing and maintenance of machines and equipment

Ontario Regulation 851, Sections 40-43, 60, 74, 75, and 76

Ontario Regulation 213, Sections 181-195

Ontario Fire Code, Section 2.4

Ontario Electrical Safety Code (OESC) and Electrical Utility Safety Association (EUSA)

Alberta Safety Codes Act Electrical and Communication Utility Code (ECUC)

Alberta OHSA, Sections 15 and 17

British Columbia OHSA Regulations, Part 19 and Guidelines G 19.1-19.36

Nova Scotia OS General Regulations, Sections 120-128
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Quebec RSQ, Chapter S-2.1, Regulation 6, Sections 2.11 (Construction) and 5.1.1-5.3.1

– (Construction)

Newfoundland CNLR 1165/96, Sections 84-87 and 179

Prince Edward Island OHSA, Section 36

New Brunswick OHSA, Sections 286-296

Saskatchewan O-1.1 Reg. 1 OHS, Part III 15 a(viii)

Manitoba Workplace Safety & Health Regulation General Duties Part II

Yukon OHS Act Chapter 159 1.13 (c) iii

Northwest Territories and Nunavut Safety Act R.S.N.W.T. 1988, c.S-1 25 (e); Electrical 
Protection Act R.S.N.W.T. 1988 c.E-3 7 (1)

4. Terms and Definitions

The following definitions apply generally to the electrical safety program.

Table 4.1 Standard Definitions

Term Definition
Affected Worker A worker whose job requires operating or working on systems, equipment, 

or machines under lockout, or working in an area where he or she could be 
exposed to the hazards controlled by the lockout.

Arc Thermal 
Performance Value 
(ATPV)

This value is presented in calories per square centimeter (cal/cm2) and 
represents the maximum capability for arc-flash protection of a particular 
garment. This rating also applies to fabrics. The calories per square 
centimeter rating of most arc-flash protective suits, coveralls, and coats is 
commonly sewn into the fabric in large letters on the outside of the 
garment. Flame Resistant (FR) is not the same as ATPV and should not be 
substituted.

Authorized Worker A worker who implements lockout procedures for equipment (including 
construction and maintenance activity) or service maintenance. An 
authorized worker must be trained in Electrical Safety procedures and 
OSHA standards, must have documentation of training, and must have 
demonstrated competency.

Barricade A physical obstruction such as tape, cones, or A-frame-type wood or metal 
structures intended to provide warning about and to limit access to a 
hazardous area. Barricades are generally installed only temporarily.

Barrier A physical obstruction that is intended to prevent contact with energized 
parts. Barriers may be installed temporarily or permanently.

Boundary, Flash 
Protection

The boundary within which arc flash personal protective equipment (PPE) 
is required. This distance may be greater or less than the limited approach 
boundary.

Boundary, Limited 
Approach

A risk of shock exists within this boundary. Unqualified persons may enter 
this area if they are under the supervision of a qualified worker and using 
proper PPE. 
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Table 4.1 Standard Definitions

Term Definition
Boundary, 
Restricted Approach

Qualified personnel only. Requirements are the same as if working on or 
near energized circuits. Insulated gloves, tools, and equipment are required 
within this barrier.

Bucket Truck A vehicle that has an articulating boom with one or two bucket-type work 
platforms. Both the boom and bucket(s) are electrically insulated. Bucket 
trucks are designed to enable electricians to work on overhead electric 
lines.

Certified Worker A qualified worker who has completed a training course (or has equivalent 
experience) relating to a specific task and specific equipment who has also 
demonstrated proficiency in performing the task. Documentation of the 
training or experience and proficiency must exist.

Checkout/Test The checking and or testing of a circuit to ensure that it operates as 
designed.

Class A 
Ground-Fault Circuit 
Interrupter (GFCI)

A device whose function is to interrupt the electric circuit to the load when a 
fault current to ground is in the range of 4 to 6 milliamperes. Class A GFCIs 
are used for personnel protection.

Classified Location A location where fire or explosion hazards exist due to flammable gases, 
vapors, or liquids; combustible dust; or ignitable fibers.

Competent Person One who is capable of identifying existing and predictable hazards in the 
surroundings or working conditions that are hazardous to workers, and who 
has authorization to take corrective measures to eliminate and or control 
the risks associated with the hazards.

Conductive Material Any material suitable for carrying electrical current.
Confined Space An enclosed space or area that:

is large enough such that a person can bodily enter and perform work;
AND
has a limited means of egress or entry such as a tank, vessel, silo, hopper, 
vault, trench, pit, boiler, sewer or any other enclosed space;
AND
is not designed for continuous personnel occupancy;
AND

the potential for hazardous atmosphere.
Dead/Live Man 
Switch

A three position switch that de-activates or de-energizes equipment when 
the operator releases or fully closes his or her grip on the controls or the 
operator leaves the equipment. An intermediate position is the enable 
range

De-energized Isolated from any electrical connection to a source of voltage and free from 
an electrical charge.

Electric Cables Conductors that have factory-applied, voltage-rated insulation. Electric 
cables can be found in cable trays or in other raceways. Electric cables can 
also be suspended with a messenger or free suspended from poles, pipe 
bridges, or steel bents.
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Table 4.1 Standard Definitions

Term Definition
Electric Lines Transmission, distribution, and utility lines that consist of either bare 

conductors or conductors with only weatherproof covering. Conductors of 
this type use an external means to provide electrical insulation to ground, 
such as adequately rated porcelain insulators or spacers.

Electrical Hazard A dangerous condition in which inadvertent or unintentional contact or 
equipment failure may result in shock, arc-flash burn, thermal burn, or blast 
injury.

Electrical Hazard 
Risk Evaluation

An analysis of each electrically hazardous task to determine the hazard and 
the requirements to prevent injury from the specific hazard.

Electrical Incident An event that results from either personnel action or electrical equipment 
failure. An electrical incident has the potential to result in property damage 
or injury from the following:

Electrical flash and/or burn
Electrical shock (if the voltage is greater than 50 Volts)
Reflex action to an electric shock

Electrical Safety Recognizing hazards associated with the use of electrical energy and 
taking precautions so that hazards do not cause injury, death, or property 
damage.

Electrical 
Single-Line 
(one-line) Diagram

A record of all power sources and connections to major electrical 
equipment.

Electrically 
Hazardous Task

A task involving electrical equipment energized above 50 Volts to any 
reference point.

Electrically Qualified 
Person

EQL1, 2, 3, or 4 as defined in Section 6 of the program.

Electrically Safe 
Working Condition

A conductor or circuit part that has been isolated from energized parts, 
locked/tagged in accordance with established standards, and tested to 
ensure the absence of voltage (and grounded, where required) is 
considered electrically safe.

Energized Electrically connected to a source of voltage or electrically charged.
Equipment, 
Distribution

Equipment that has as its function the delivery of electrical energy. 
Distribution equipment does not utilize electrical energy. Examples of 
distribution equipment are unit substations, motor control centers, and the 
power cables on the primary and secondary sides of unit substations.

Equipment 
Protective Device 
(EPD)

A device that removes voltage when the ground-fault current exceeds 
30 milliamperes. This device is intended for equipment protection and must 
not be used for personnel protection.

Equipment, 
Utilization

Equipment that utilizes electrical energy for mechanical, chemical, heating, 
lighting, or other useful purposes.

Exposed (as applied 
to energized parts)

Capable of being inadvertently touched or approached nearer than a safe 
distance by a person. It is applied to parts not suitably guarded, isolated, or 
insulated.

Flash Hazard A dangerous condition associated with the release of energy caused by an 
arc that suddenly and violently changes material(s) into a vapor.

Ground An electrical connection to earth; an electrically continuous path to earth.
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Table 4.1 Standard Definitions

Term Definition
Ground Cluster An assembly of electrical conductors and connecting devices meeting 

consensus standard rating requirements intended for ensuring electrical 
conductivity between formerly energized electrical conductors and earth 
ground.

Grounds, Discharge Temporary grounded bonding jumpers used for the purpose of temporarily 
discharging any residual voltage that might exist on a circuit that is to be 
worked on.

Grounds, Safety Temporary grounded bonding jumpers used to discharge any residual 
voltage that might exist on a circuit that is to be worked on and to protect 
personnel from injury in case the circuit becomes energized. These 
jumpers remain connected to the circuit during the duration of the work. 
These jumpers shall be capable of carrying the maximum phase-to-phase 
or phase-to-ground fault current that the electrical system can deliver for 
the time required for the circuit protective equipment to de-energize the 
circuit.

High-Potential 
(Hi-Pot) Insulation 
Tester

An instrument used to determine the insulation integrity of electrical 
equipment by impressing a test voltage, variable from 1 to 
100,000 Volts dc, on the equipment under test.

Hot Work Hot work means work involving electric or gas welding, cutting, brazing, or 
similar flame or spark-producing operations.

Identified Recognizable as suitable for the specific purpose, function, use, 
environment, application, etc.

Incoming Supply All conductors, cables, or rigid busswork that introduce power to a piece of 
equipment. The incoming supply may be the primary power supply, an 
alternate supply, a temporary supply, or a backfeed from other equipment.

Individual Qualified 
Worker Control

Individual qualified worker control applies to an electrical task where only 
one person is involved in a single short-duration task where the 
disconnecting means is immediately accessible while 
A disconnecting means is considered to be immediately accessible only 
when the operating handle is continuously within arm’s reach. The 
disconnecting means is considered to be continuously visible when it is 
within unobstructed direct line of sight.

Isolation Means 
(disconnecting)

Load-rated switches, circuit breakers, or other devices designed as 
disconnecting means for the opening or closing of circuits under load 
conditions to provide isolation of energy.

Insulated Separated from other conducting surfaces by a dielectric offering a high 
resistance to the passage of current.

Insulating Barrier An object that provides physical separation and electrical insulation 
between the energized components and the person performing the task, or 
that provides physical protection of the equipment from the work activity.

Job Plan A description of the nature, timing, location, and procedures of an electrical 
job that addresses all safety considerations. A job plan also includes the 
sequence of events needed to complete the scope of work safely and 
efficiently.

Live (Energized) 
Parts

Live Energized electrical conductors, buses, terminals, or components that 
are uninsulated or exposed and present a shock hazard.
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Table 4.1 Standard Definitions

Term Definition
Live-Line Tool Work A technique of performing work on energized parts where the worker uses 

insulated live-line tools rated for the voltage involved to provide insulation of 
the person from the part on which work is to be performed.

Lockout, Complex A complex lockout is one that is required where one or more of the 
following exist:
(a) Multiple energy sources (more than one)
(b) Multiple crews
(c) Multiple crafts
(d) Multiple locations
(e) Multiple employers
(f) Unique disconnecting means
(g) Complex or particular switching sequences
(h) Continues for more than one shift, that is, new workers

Lockout, Simple A lockout is considered to be simple where it is under individual qualified 
worker control and is not a complex lockout.

LOTO Lockout/Tagout
Manholes (Cable 
Vault 
or Cable Pit)

Any electrical or telephone underground enclosures that are used for 
drawn-in type underground cable-conduit systems and also for necessary 
access for drawing in and splicing cables or withdrawing them for repairs 
and alterations.

Megger, Earth An instrument used to determine the resistance of an electrical connection 
to earth. The scale of an earth Megger usually is graduated in ohms.

Megohm Insulation 
Tester (Megger™)

An instrument used to determine the insulation integrity of electrical 
equipment by impressing a test voltage, generally limited to 5,000 Volts dc, 
on the equipment under test.

Mobile Equipment Cranes, dump trucks, drag lines, backhoes, forklifts, power shovels, 
powered manlifts, mobile scaffolds, boring machines, drilling equipment, 
and other pieces of construction equipment capable of being boomed up or 
out, traversed, or extended. 

Nonelectrical Work Activities, such as painting, erecting scaffolds, sand blasting, carpentry, or 
yard maintenance, that do not involve electrical work.

Person-in-Charge An employee who is responsible for specific electrical work.
Person-in-Charge 
(Lockout/Tagout)

An employee who is specifically appointed with overall responsibility for a 
lockout/tagout to ensure that all energy sources are under lockout/tagout 
and to account for all persons working on the job/task.

Philosophy The most general beliefs, concepts, and attitudes of an individual or group.
Policy A definite course or method of action selected from among alternatives and 

in light of given conditions to guide and determine present and future 
decisions.

Potentially 
Energized 
Equipment

Equipment or components that have been or can be energized or any 
equipment or component that is physically connected to a power source. All 
require a lock and tag for electrical isolation.

Pre-energized 
Checkout 

A check accomplished without applying operating power to the equipment. 
This includes point-to-point wiring checks and Megger checks.

Principle A rule or code of conduct.
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Table 4.1 Standard Definitions

Term Definition
Procedure The act, method, or manner of proceeding in some process or course of 

action.
Qualified Person A person who has received training and is knowledgeable of the 

construction and operation of equipment or a specific work method, and 
one who is trained to recognize and avoid the electrical hazards that may 
be present with respect to that equipment or work practice. Qualified 
electrical workers must demonstrate the proper use of (not just be familiar 
with) special precautionary techniques, PPE including arc flash suits, 
insulating and shielding materials, and insulated tools and test equipment. 
The term "qualified" does not relate to job title or job assignment, but to the 
activity being performed. (See Section 6, "Electrical Safety Work Practices" 
for qualification requirements.)

QTL Qualified Technical Leader
QTPR Qualified Technical Peer Reviewer
Risk Assessment The overall process of hazard identification, risk analysis, and risk 

evaluation.
Scope of Work A description of the work to be accomplished, including the physical 

boundaries of the work.
Shock Hazard A dangerous condition associated with the release of energy caused by 

contact or approach to energized parts.
Site Manager The representative at the site responsible for all site activities.
Small Portable 
Generator

A mechanically driven electrical generator, usually 10 kW or smaller, used 
to supply temporary convenience power for an operation.

Standby Person A person who has no assignment for a particular task other than to observe 
the actions of the craftsperson performing the task. The standby ensures 
that the person performing the task is aware of the potential hazards and 
necessary safeguards associated with his or her performance of the task. 
The standby must also know how to respond to any potential emergency.
An assistant who observes an area that the test operator cannot see to 
prevent anyone from approaching the equipment under test.

Step Potential A ground potential gradient difference that can cause current flow from 
foot-to-foot through the body.

Touch Potential A ground potential gradient difference that can cause current flow from 
hand-to-hand or hand-to-foot through the body.

Transient Voltage 
Surge Suppressor

A protective device for limiting transient voltages by diverting or limiting 
surge current; it also prevents continued flow of follow current while 
remaining capable of repeating these functions and is designated as 
follows: Type 1: Permanently connected SPDs intended for installation 
between the secondary of the service transformer and the line side of the 
service disconnect overcurrent device. Type 2: Permanently connected 
SPDs intended for installation on the load side of the service disconnect 
overcurrent device, including SPDs located at the branch panel. Type 3: 
Point of utilization SPDs. Type 4: Component SPDs, including discrete 
components, as well as assemblies. Informational Note: For further 
information on Type 1, Type 2, Type 3, and Type 4 SPDs, see UL 1449, 
Standard for Surge Protective Devices.

Unqualified Person A person who is not a qualified person.
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Table 4.1 Standard Definitions

Term Definition
Voltage (Potential) Electromotive force or potential difference expressed in Volts. For the 

purposes of this procedure, voltage reference for ac is phase to any other 
reference and for dc is positive (+) to negative (-).

Voltage-Rated 
Glove Work

A technique of performing work on energized parts where the worker 
utilizes voltage-rated insulating gloves, with sleeves if necessary, rated for 
the voltage involved to provide insulation of the person from the energized 
part on which work is to be performed.

Voltage Testing A task intended solely to detect the presence or absence of voltage.
Voltage to Ground The voltage between the given conductor and that point or conductor of the 

circuit that is grounded.
Welding Leads A set of electrical conductors connected to the welding source that supplies 

welding voltage to the work. Welding leads consist of two individual 
conductors (a work lead and a work-return lead).

Work Class, 
Diagnostic

Work associated with analyzing circuit conditions and equipment.

Work Class, Limited Any work other than prohibited or restricted work that requires conductive 
objects or body parts to enter the limited work space surrounding energized 
parts.

Work Class, 
Restricted

Any work that requires body parts or conductive objects to enter the 
restricted working space surrounding energized parts.

Work Class, 
Prohibited

Any work that requires intentional hand, body, or tool contact with 
energized parts or any work that requires approaching energized parts with 
conductive objects or unguarded body parts closer than the prohibited 
approach boundary.

Work Class, Testing Checking for the presence or absence of voltage.
Worker Any person performing work, either a GHD employee, a GHD contract 

employee, or a sub-contractor employee.
Working Near Any activity inside the limited approach boundary.
Working On 
(De-energized)

Coming in contact with parts that are in an electrically safe working 
condition.

Working On 
(Energized)

Coming in contact with energized parts with the hands, feet, or other body 
parts or with tools, probes, or test equipment, regardless of the personal 
protective equipment a person is wearing.

Zero Energy Isolated from any potential energy source (including hydraulic, gravity, 
electrical, kinetic, etc.)

5. Responsibilities

Each person must set an example by demonstrating the appropriate attitude and behavior toward 
safety leadership and stewardship by applying GHD’s Behavior Based SMART Program elements.

5.1 Management Responsibility 

Management's role is to continue to demonstrate its support and commitment to creating the safest 
workplace possible by attitude and personal conduct, and by adequately funding the safety 
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programs. Management believes all incidents are preventable and the company's mission is to 
strive toward the goal of zero injuries. Management’s attitude toward safety is reflected in their
commitment to a safe workplace

Management is expected to do the following:

Eliminate recognized safety hazards where possible or implement adequate risk mitigation
controls associated with the identified hazards that cannot be eliminated

Produce, control and implement applicable safety procedures

Produce, control and implement the use of safe work practices

Provide training, instruction, supervision, discipline, and recognition

5.2 Supervisor Responsibility 

Each supervisor should empower the people under his or her direction to be proactive in
continuously improving his or her own safety and the safety of others. Supervisors shall ensure that 
the people under their direction have the necessary knowledge and skills to recognize and report 
hazards and complete assigned tasks safely. Supervisors shall also ensure that their staff know 
their technical limits and stay within these limits.

5.3 Project Manager Responsibility

Due to the diverse nature of GHD's projects, work locations, and client requirements, it is the 
responsibility of each Project Manager to ensure electrical hazards are identified, work activities are 
defined, and general procedures are determined as applicable to the specific project and ensure the 
project team members are informed with respect to:

Existing client rules, regulations, and procedures

Existing documentation, drawings, and technical literature pertaining to electrical systems

Proposed scope of work that will be affected by potential electrical hazards

Access to technical experts within GHD for referral of electrical issues beyond the capability of 
the team members

Advise the client of any unique hazards presented by the work being performed

Advise the client of any unanticipated hazards found during the work that the client did not 
mention

Advise the client of the measures the contractor took to correct any hazards reported to prevent 
such hazards from recurring in the future

5.4 Employee Responsibility 

Each person’s attitude toward safety is reflected in his or her behavior. Safe behavior is the most 
effective risk control that a worker can contribute to the overall safety program.
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Each employee is expected to do the following:

Adopt applicable personal principles as defined in the WESP

 Avoid exposure to safety hazards

Report all safety hazards using Stop Work Authority, Unsafe Act and/or Unsafe Conditions 
system

Report and/or correct, to the limit of their knowledge or ability, any hazards

Know, understand, and use applicable safety procedures as tools to guide all tasks

Follow policies, procedures and use safe work practices

Apply knowledge from training to your actions

Do not exceed your restrictions or your ability

Do not perform energized work outside predetermined Incident Energy Category values and 
Voltage Restrictions

Do not perform energized work on incoming power distribution electrical systems and
transformers; this work is performed by approved external contractor resources that are 
reviewed by the HSE Team using the Vendor Prequalification Process

Do not perform energized work repair and exchange

Limit energized work to diagnostic, troubleshooting and testing

Isolation means: only use load-rated switches, circuit breakers, or other devices designed as 
disconnecting means for the opening or closing of circuits under load conditions to provide 
isolation of energy

Where possible reduce or eliminate the load on isolation means prior to opening or closing of 
circuits

Understand and follow the specific Task Restrictions. Do not perform tasks beyond permitted 
work, based on the employee specific trained qualification level

6. Electrical Safety Work Practices

6.1 Overview 

The premise of the WESP is that employees must only conduct electrical related work in 
accordance with their training and qualifications referred to as their Electrical Qualification Level 
(EQL). These are internal categories selected by GHD based on work descriptions.

The following EQL categories of employees include:

Non-qualified (EQL0)

Electrical Qualification Level 1 (EQL1)

Electrical Qualification Level 2 (EQL2)

GHD | NA-US-SOP-HSE-030 Workplace Electrical Safety Program | Rev. 1 – April 2017 | Page 11



Electrical Qualification Level 3 (EQL3)

Electrical Qualification Level 4 (EQL4)

Employees are restricted to performing electrical work within their EQL.

All employees must refer to Appendix A – Electrical Procedures.

6.2 Nonqualified Persons (EQL0) 

EQL0 personnel include all staff not qualified as EQL1, EQL2, EQL3, or EQL4. They may:

Operate identified load-rated disconnecting means for routine opening and closing of electrical 
circuits under normal conditions

Reset a tripped, a 15 amp circuit breaker for lighting or outlet one time only (If the overload 
device trips a second time, a qualified person must ensure that the circuit may be safely 
reenergized)

Use temporary extension cords

Reset a circuit Breaker supplying 120/208 Volt lighting and/or receptacles- one time only

Reset Ground Fault Circuit Interrupters - GFCI circuits one time only

Plug or unplug 120 Volt cords into receptacles

Change 120 Volt incandescent lamps with power off – not fluorescent lamps

6.2.1 Restrictions

Nonqualified workers shall not be permitted to do the following:

Enter a Restricted or Prohibited approach boundary

Reenergize a circuit if a circuit breaker trips a second time

Replace fuses

Open any electrical panel where exposure to energized parts is possible

Reset overloads where exposed energized parts or conductors are present

Enter a Limited Approach or Flash Protection Boundary unless supervised by a qualified worker 
and proper PPE is worn or if the electric conductors and equipment involved are in an 
electrically safe work condition

Enter substation areas unless they are supervised by a qualified worker, and approved by 
management

Do any demolition, intrusive work, or excavation with hand tools or mechanical equipment 
where the potential for concealed utilities is possible without a thorough search for utilities is 
conducted, according to GHD Utility Locate protocols
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6.3 Electrical Qualification Level 1 (EQL1) 

Workers qualified to EQL1 are designated persons approved by GHD management based on skills 
knowledge, and experience, e.g., Engineers, Maintenance Staff, Technicians and Technologists, 
and all personnel performing lockout/tagout. They are:

Required to restrict EQL0 persons to work within their qualification level

Required to use PPE and wear it in accordance with training, hazards, and risks with respect to 
warning labels

Based on Incident Energy, permitted to use an approved Multimeter (CAT III 600 Volt minimum) 
to verify zero energy

Permitted to operate a single phase or three phase disconnect with load off for isolation and 
lockout purposes; turn control circuit off first to isolate load

Permitted to plug in communications cables within electrical panels with power off after Zero 
Energy verification has been completed

Permitted to reset a circuit breaker or overload one time only with the power de-energized and 
locked out as required by procedures

Trained to understand when they need to cease work and ask for EQL2 support

Able to eventually be qualified to move to a higher level

Allowed to enter a Limited Approach Boundary adhering to Attachment 2 of Appendix A
requirements

6.3.1 Restrictions

Not allowed to work on panels rated Hazard Risk Category 1 (4 cal/cm2) or 750 V or greater

 Not allowed to perform any testing and troubleshooting on energized equipment except to test 
for Zero Energy

 Not allowed to replace defective components that are de-energized except for fuses that are not 
greater than 30 amps/600 V, one time only

Not allowed to enter a Restricted or Prohibited Approach Boundary

Not allowed to enter a Flash Protection Boundary unless supervised by a qualified worker and 
proper PPE is worn 

Do any demolition, intrusive work, or excavation with hand tools or mechanical equipment 
where the potential for concealed utilities is possible without a thorough search for utilities is 
conducted, according to GHD Utility Locate protocols

Not allowed to complete Arc Flash Risk Assessments.
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6.4 Electrical Qualification Level 2 (EQL2) 

Workers qualified to EQL2 are designated persons approved by GHD management based on skills 
knowledge, and experience, e.g., Engineers, Maintenance Staff, Technicians and Technologists, 
PLC Programmers. They are:

Required to restrict EQL0 and EQL1 persons to work within their qualification level

Required to use PPE and wear it in accordance with training, hazards, and risks with respect to
warning labels

Permitted to disconnect devices rated no greater than 40 cal/cm2 while wearing Category 4
PPE

Permitted to perform all EQL1 tasks and the following additional specific tasks

Permitted to perform testing and troubleshooting on energized Motor Control Centers (MCCs) 
and Electrical Control Panels (ECPs)

Permitted to replace electronic components, e.g., PLC cards and instruments (Note: This is not 
an exhaustive list) 

Permitted to adjust equipment keypads, i.e., Human Interface Modules (HIMs) inside panels on 
drives and controllers

Permitted to plug in communications cables with power on

Able to be eventually qualified to move to a higher level

6.4.1 Restrictions

Not allowed to work on energized panels rated Hazard Risk Category 3 (25 cal/cm2) or 750 V or 
greater

Not allowed to enter the Prohibited Approach Boundary

Not allowed to perform energized work on power and distribution equipment

Do any demolition, intrusive work, or excavation with hand tools or mechanical equipment 
where the potential for concealed utilities is possible without a thorough search for utilities is 
conducted, according to GHD Utility Locate protocols

6.5 Electrical Qualification Level 3 (EQL3) 

Workers qualified to EQL3 are qualified trades millwrights or designated persons approved by GHD
management based on skills knowledge, and experience. They are:

Required to restrict EQL0, EQL1 and EQL2 persons to work within their qualification level

Required to use PPE and wear it in accordance with training, hazards, and risks with respect to 
warning labels

Allowed to perform all EQL1 and EQL2 tasks and the following additional specific tasks
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Permitted to operate disconnect devices rated no greater than 40 cal/cm2 while wearing 
Category 4 PPE

Permitted to exchange like for like components, e.g., motors, contactors starters, control relays, 
control buttons, timers, and other components approved by GHD management (Note: This is 
not an exhaustive list)

Able to be eventually qualified to move to a higher level

6.5.1 Restrictions

Not allowed to work on energized panels rated Arc Flash Category 3 (25 cal/cm2) or 750 V or 
greater

Not allowed to disconnect devices rated at >40 cal/cm2

Not permitted to perform energized work on power and distribution equipment

Do any demolition, intrusive work, or excavation with hand tools or mechanical equipment 
where the potential for concealed utilities is possible without a thorough search for utilities is 
conducted, according to GHD Utility Locate protocols

6.6 Electrical Qualification Level 4 (EQL4) 

Workers qualified to EQL4 are qualified electricians, electrical engineers or designated persons 
approved by GHD management based on skills, knowledge, and experience. They are:

Required to restrict EQL0, EQL1, EQL2 and EQL3 persons to work within their qualification 
level

Required to use PPE and wear it in accordance with training, hazards, and risks with respect to 
warning labels

Allowed to perform all EQL1, EQL2 and EQL3 tasks and the following additional specific tasks

Permitted to disconnect devices rated no greater than 40 cal/cm2 while wearing Category 4 
PPE

 Allowed to work on all energized equipment including power and distribution equipment

Designated as support resources for EQL1, EQL2, and EQL3 when those workers reach their 
EQL limitations

 Only allowed to work within the restriction of their trade qualification in their jurisdiction, voltage,
and Incident Energy restrictions

Allowed to complete Arc Flash Risk Assessment on energized panels rated Hazard Risk 
Category 3 (25 cal/cm2) or 750 V or greater

6.6.1 Restrictions

Not allowed to disconnect devices rated at >40 cal/cm

Not allowed to perform any other work on energized panels rated Hazard Risk Category 4
(40 cal/cm2) or 750 V or greater with the exception of completion of Arc Flash Risk Assessment. 
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Do any demolition, intrusive work, or excavation with hand tools or mechanical equipment 
where the potential for concealed utilities is possible without a thorough search for utilities is 
conducted, according to GHD Utility Locate protocols

6.7 Tasks that Require a Standby Person 

The following are examples of tasks that require a standby person:

Any work requiring an Energized Work Plan or as specifically required in Appendix A - Electrical 
Procedures including Arc Flash Risk Assessment

High-potential (hi-pot) testing

Other high risk activities

Working in confined spaces

6.8 Work Procedures 

As an integral part of the WESP, procedures for undertaking electrical work have been developed. 
These procedures are incorporated into Appendix A – Electrical Procedures. Workers must also 
consider other GHD policies, such as Excavation Safety, Control of Hazardous Energy 
Lock-Out/Tag-Out (LOTO), Confined Space, etc.

6.9 Electrical Tools and Equipment 

In the performance of their work, electrically qualified workers (EQL1 through EQL4) are required to 
use specialty electrical tools and safety equipment. Appendix B – Tools and Equipment defines the 
requirements pertaining to these items.

6.10 Electrical Subcontractors 

From time to time, GHD may elect to use electrical contractors to perform electrical work. This work 
could be for the supply, installation, maintenance, repair, commissioning or energization of electrical 
systems. Appendix C - Electrical Contractors defines the requirements for electrical sub-contractors.

6.11 Electrical Personal Protective Equipment 

In the performance of their work, electrically qualified workers (EQL1 through EQL4) are required to 
use specialty personal protective equipment. Appendix D – Personal Protective Equipment defines 
the requirements pertaining to these items.

7. Training of Electrical Workers

7.1 Training Requirements 

The training requirements contained in this section apply to workers who may be exposed to work 
activities associated with electrical energy. Such workers shall be trained to understand the specific 
hazards associated with electrical energy. They shall be trained in safety-related work practices and 
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procedural requirements as necessary to provide protection from the electrical hazards associated 
with their respective job or task assignments. Workers shall also be trained to identify and 
understand the relationship between electrical hazards and possible injury. Workers shall also be 
trained with respect to the requirements, permissions and restrictions for their respective EQLs.

The training program includes information related to electrical hazards, how a person is exposed to 
electrical hazards, how a person protects himself or herself from exposure to injury, and how to use 
procedures to execute required work activities.

7.2 Type of Training 

Training will consist of practical experience and classroom instruction. 

7.3 Nonqualified Persons 

This section defines training requirements and training mechanisms necessary to provide 
understanding for unqualified workers to avoid injuries from electrical energy.

All nonqualified workers shall receive training to improve their understanding of electrical hazards.
Any training provided must also include information about how to avoid exposure to the hazard. 
Nonqualified workers shall be trained to recognize the limitations of their own ability.

7.4 Qualified Persons 

A qualified person shall be trained and knowledgeable of the construction and operation of 
equipment or a specific task as it pertains to their qualification level. He or she shall also be trained 
to recognize and avoid the electrical hazards that may be present with respect to that equipment or 
task.

Such persons shall also demonstrate the proper use of the following:

Special precautionary techniques

Personal protective equipment (PPE) including arc flash suits

Insulating and shielding materials

Insulated tools and test equipment

A person may be considered qualified with respect to certain equipment and methods but still be 
considered unqualified for other equipment and methods. Persons permitted to work on or near 
energized parts shall also, at a minimum, be trained in the following:

The skills and techniques necessary to distinguish exposed energized parts from other parts of 
electric equipment.

The skills and techniques necessary to determine the nominal voltage of exposed energized 
parts.

Safe approach distances and the corresponding voltages to which the qualified person will be 
exposed.
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The decision-making process necessary to determine the degree and extent of the hazard, the 
job planning required to avoid the hazard, and the PPE necessary to perform the task safely.

7.5 Standby Personnel 

Standby personnel shall be trained in methods of releasing victims from contact with energized
parts and in avoidance of other related electrical hazards. They shall be trained in methods of basic 
first aid, adult CPR, and emergency procedures as required by the authority having jurisdiction.

A person who has no assignment for a particular task other than to observe the actions of the 
craftsperson performing the task will be designated as a standby. The standby ensures that the 
person performing the task is aware of the potential hazards and necessary safeguards associated 
with his or her performance of the task. The standby must also know how to respond to any 
potential emergency.

An assistant who observes an area that the test operator cannot see to prevent anyone from 
approaching the equipment under test.

7.6 Re-training 

Non-Qualified and Qualified employees will be re-trained when any of the following occurs:

If supervision or annual inspections indicate that the employee not complying with the 
safety-related work practices.

 When an employee is not complying with safety work practices or is directly involved in an 
Unsafe Act, Near Miss or Incident as a result of not following the procedures outlined in this 
WESP.

If new technology, new types of equipment, or changes in procedures necessitate the use of 
safety-related work practices that are different from those that the employee would normally 
use.

When workplace changes necessitate the use of this WESP.

When an employee’s change in responsibility necessitates a transfer from Non-Qualified to 
Qualified status.

If he or she must employ safety-related work practices that are not normally used during his or 
her regular job duties.

At intervals at no less than 3 years.

7.7 Records of Training 

Documentation shall be made when the employee demonstrates proficiency and maintained for the 
duration of the employee’s employment. GHD will maintain records of training including a signed 
roster and track the following in a computer database:

Name and employee number

Date of training
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Location of training

Name of instructor(s)

Satisfactory completion of training

7.8 Records of Qualification 

GHD will establish and maintain the following records of qualification:

Name and employee number

Date of qualification

EQL qualification documentation

EQL restrictions, if any

Satisfactory completion of training

Records may consist of a computer-based program. When required, hard-copy documentation of 
the current qualification status of each employee must be able to be produced.

8. Auditing

Audits will be completed as required by the NFPA 70E and CSA Z462 requirements. The WESP 
shall be audited to ensure that the principles and procedures of the program are being followed. 
The audit shall be conducted annually by the WESP Steering Committee. The audit shall be 
designed to identify and correct any deficiencies in the program that would require amendments to 
the WESP.

Please refer to Appendix E for information on Audit Protocols for the WESP.
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1. Planning Work on Electrical Equipment 

1.1 Purpose and Scope 

This section defines individual responsibilities for planning work on electrical equipment and 
describes how to prepare a plan so that the work can be done safely. Job planning is required at all 
levels. The responsibilities involved in adequate planning cannot be delegated. This section is 
supplementary to the GHD Health and Safety Plan (HASP) as a written program. This applies to all 
GHD personnel and all subcontractors performing work on behalf of GHD. 

1.2 General 

The special hazards associated with electrical tasks intensify the need for thorough safety planning. 
Potential injuries include both electrocution and flash burns. Each job shall be analyzed carefully 
and critically for the potential of electrical exposure to ensure that safe conditions are secured 
before work begins. 

A work plan does not necessarily have to be written, depending on the severity or complexity of the 
work, but it is a process that takes into account the factors that may lead to electrical incidents. 

1.3 Project Manager 

The Project Manager is responsible for the following: 

 Ensuring that the planning process is executed 

 Participating in generating the work plan, if necessary 

 Reviewing the work plan in cooperation with competent advisors or peer reviewers 

 Communicating the work plan to the project team and other stakeholders 

 Ensuring the availability of the correct tools, materials, expertise, and manpower 

 Ensuring the work is executed in compliance with the work plan 

 Ensuring that all personnel are trained and qualified for the work task as required by the WESP 

1.4 Qualified Technical Leader 

The Qualified Technical Leader (QTL) is responsible for the following: 

 Generating the work plan or participating in the planning process 

 Identifying hazards and controlling risks using a risk assessment based upon normal operation 
of equipment that meets all of the following criteria: 

- Reviewing the work plan with the Project Manager and a Qualified Technical Peer Reviewer 
(QTPR) 

- Executing the work plan 
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- Stopping work and re-planning the job if conditions change 

1.5 Work Plan Contents 

Electrical work must be divided into manageable components to facilitate proper planning. The work 
plan shall include a sequence of events needed to complete the scope of work safely and efficiently. 
The size and scope of the project will dictate the extent to which adequate work planning is required 
and must be relative to the complexity of the project. Work plans are usually of two varieties: 
(1) plans written specifically for a particular job, or (2) job plans that may take the form of a general 
procedure, a checklist, or a verbal work plan. The Work Plan shall include all required Job Safety 
Analyses (JSAs)/Job Hazard Analyses (JHAs) addressing both electrical and non-electrical 
hazards. The QTL who prepares the work plan shall consider the following and apply them as 
deemed appropriate: 

 Define and understand the scope of the work, including the physical boundaries of the work 
(where the work is to start and where the work is to end) 

 Determine how the electrical system is supposed to work 

 Review the design drawings for accuracy, constructability, and completeness; if design changes 
could improve the safety of the installation, operation, and/or maintenance of equipment, bring it 
to the attention of the design team before beginning the work  

 Decide if additional drawings, sketches, or other technical reference materials are required for 
clarification 

 Identify the equipment or items on which work will be done; (Note: the responsibility for proper 
installation and maintenance is assigned to the equipment owner or the owner's designated 
representative) 

 Identify the process or production systems that will be affected 

 Identify who will be affected 

 Identify all equipment that will be energized, re-energized, or de-energized during the work 

 Ensure that the equipment energization state will not change during work 

 Determine the voltage 

 Locate the isolation disconnects 

 Determine if there are any feedback loops or interlocks 

 Identify additional useful and necessary related procedures, e.g., Confined Space or Fall 
Protection 

 Include that authorized person(s) shall be responsible for removing from the work area any 
temporary personnel protective equipment and reinstalling all permanent barriers or covers 

 Choose personnel for the job based on their knowledge, capabilities, and EQL 
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 Determine if additional training is required 

 Determine if a standby person is required 

 Determine if the persons performing the work are qualified to operate the required tools or 
equipment 

 Identify the materials to be used 

 Identify the tools and equipment required; use the appropriate tools for each job 

 Review the tools and equipment manufacturer's instructions 

 Ensure tools have the correct voltage insulation rating 

Note: The electrical equipment owner is responsible for the documentation, installation, and 
maintenance of field-installed labels. 

 Determine a starting date for the work, the number of workday hours, the duration of the job, 
and a finishing date; evaluate extended hours or long work weeks for safety implications 

 Ensure team personnel are available for the work 

 Ensure that the subcontractor has adequate staffing levels to fulfill the contract requirements 

 Check to see if the job plan requires coordination with other trades, operational staff, 
maintenance staff or other vested parties 

 Identify all shock, arc flash, and arc blast hazards 

 Estimate the potential severity of injury or damage to health 

 Estimate the likelihood of injury occurrence or damage to health 

 Ensure that all electrical parts are considered live until proven otherwise 

 Determine maintenance status 

 Identify the necessary personal protective equipment required 

 Determine if emergency procedures or information might be required in case of an incident 

 Complete the GHD Hazard ID Risk Assessments Worksheet to identify all possible 
non-electrical hazards involved with the work, and mitigate and/or limit personnel exposure to 
the hazard; examples of such potential hazards include falls, chemicals, fumes, lifting and 
others 

 Identify the necessary personal protective equipment required 

 Identify what can go wrong and plan for that event 
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 Determine if emergency procedures or information might be required in case of an incident 

Employees shall not enter spaces containing electrical hazards unless illumination is provided that 
enables the employees to perform the work safely. Where lack of illumination or an obstruction 
precludes observation of the work to be performed, employees shall not perform any task within the 
Limited Approach Boundary of energized electrical conductors or circuit parts operating at 50 volts 
or more or where an electrical hazard exists. 

 Prepare a sequential procedure for the work 

1.6 Work Plan Detailed Procedure 

 Brief all team members on the procedure. A job briefing should be held before starting each job 
and include all employees involved. The briefing should cover hazards associated with the job, 
work procedures involved, special precautions, energy source controls, PPE requirements, and 
the information on the energized electrical work permit, if required. 

 Additional job briefings shall be held if changes that might affect the safety of employees occur 
during the course of work. 

 Solicit input and advice from the team members and adjust the procedure accordingly. 

 Finalize the procedure. 

 Have plan reviewed by a QTPR 

 Before starting each job, the QTL shall conduct a job briefing with the workers involved. The 
briefing shall include the following subjects as hazards associated with the job: 

- Work procedures involved 

- Special precautions 

- Energy source controls 

- Equipment and tool review 

- PPE requirements 

Additional job briefings shall be held if changes occur that might affect the safety of the workers 
during the course of the work. 

1.7 Written Work Plans 

An approved written work plan may be required for electrical work if the following situations are 
identified as a result of the LOTO process. These conditions may involve some or all of the 
following: 

 Multiple energy sources  

 Multiple crews 
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 Multiple trades 

 Multiple locations 

 Multiple employers 

 Unique disconnecting means 

 Complex or particular switching sequences 

 Continues for more than one shift  

 Overhead distribution lines 

 Work where a ground strap or cluster will be required 

 Work (repair or replacement of components) is planned within the limited approach boundary of 
exposed energized conductors or circuit parts 

 An increased risk of arc flash exists (even) with doors closed and covers on 

 Tasks that are not routine in nature, or performed less frequently than once per year 

Please refer to the GHD Control of Hazardous Energy Program (LOTO). 

1.8 Unwritten Work Plans 

The following tasks do not require a work plan; however, these tasks may require guidance from 
applicable JSAs, Programs and Procedures: 

 Routine work at 750 Volts or less, de-energized and not listed in Section 1.7 above 

 Testing, troubleshooting, or voltage measuring) 

 Thermography and visual inspection up to the restricted approach boundary 

 Access/egress with no electrical work within the restricted approach boundary 

 General housekeeping up to the restricted approach area, as long as appropriate safe work 
practices and PPE is provided and used 

1.9 Post-Task Plan Review 

Written work plans shall be reviewed after the job is complete to determine the adequacy of the 
plan. The original written plan and review comments shall be archived in the project file for future 
reference. 

2. Working on De-Energized Systems 

2.1 Purpose and Scope 

While any employee is exposed to contact with parts of fixed electric equipment or circuits which 
have been deenergized, the circuits energizing the parts shall be locked out or tagged or both. Work 
on de-energized systems shall comply with GHD's Control of Hazardous Energy Program, 
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site-specific LOTO procedures and the Site Specific HASP. This applies to all GHD personnel and 
all subcontractors performing work on behalf of GHD. 

Note: Circuits with voltage less than 50 Volts are not covered by this section. 

2.2 Complete a Shutdown Request 

The first consideration in all electrical work is to determine if the work can be done in a 
de-energized state. Justification for performing work on or near energized electrical equipment must 
be based upon the following requirements: 

 An analysis of the hazards 

 Qualification of personnel 

 The reason the equipment cannot be placed in an electrically safe working condition 

Rescheduling work to the next available shutdown should always be considered to avoid performing 
electrically hazardous work. 

The QTL must seek authorization from the client representative to shut down equipment and 
processes associated with the electrical equipment and/or circuit. If the shutdown request is 
accepted, the worker shall establish an electrically safe working condition as defined in Section 2.3 
and execute the work. 

If the shutdown request is denied, the facility owner must provide a written explanation as to why 
the equipment will not be de-energized in the energized work permit. The QTL shall execute the 
work as per Section 3.

2.3 Establishing an Electrically Safe Working Condition 

Any electrical circuit or conductor shall be considered energized until all of the following steps have 
been completed by a qualified employee: 

 Identify all possible sources of voltage 

 Identify and locate all disconnecting means: 
Review appropriate drawings (or other equally effective means), tags, labels, and signs to 
identify and locate all disconnecting means. For electrical lockout/tagout, determine that power 
will be interrupted by a physical break and not de-energized by a circuit interlock. Make a list of 
disconnecting means to be locked/tagged. 
Review other work activity in the area that might be impacted by the lockout to determine if 
other workers might be exposed to energy sources, electrical energy hazards or hazards due to 
lack of electricity (darkness, etc.). If any exposure is identified, use the appropriate procedure to 
eliminate the hazard. 

 Verify possibility of a visible open point: 
Review disconnecting means to determine if it will be possible to verify a visible gap or if other 
precautions are necessary. 
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 Apply LOTO devices, as per GHD LOTO requirements. Capacitors, conductors, and/or any 
device capable of storing energy (excluding batteries) must be discharged, shorted, and 
grounded in addition to locking out the source of energy. (Circuits over 750 Volts require special 
training and shall be completed by a Qualified Contractor.) 

 Use an approved and tested voltage detector to verify that all conductors and circuit parts are 
de-energized. Refer to Appendix B, Section 6. Identify the appropriate voltage detector 
required. Test for the absence of voltage at each location. Verify operation of the detector using 
live-dead-live procedure or in accordance with manufacturers' recommendations. 

 Suitable temporary barriers, or barricades, shall be installed when access to opened enclosures 
containing exposed energized equipment is not under the control of an authorized person. 

All work on or near electrical equipment not placed in an electrically safe condition shall be 
considered energized work and shall use safe work practices including an Energized Work Permit 
appropriate to the voltage and energy level. 

3. Warning Labels 

This section covers the warning labelling for shock and arc flash protection requirements necessary 
for qualified workers who perform work on a site where GHD is responsible for the health and safety 
of the personnel involved. 

3.1 Warning Label Requirements 

There are two main warning label requirements for compliance with the codes and standards. Both 
the US National and Canadian Electrical Codes require that Basic Labels and Arc Flash Protection 
Boundary Labels be present. These labels are required on electrical equipment the exposed 
energized components. 

The following are examples of locations where you would expect to find these labels: 

 Panel Boards 

 Disconnect Switches 

 Fuse Panels 

 Breaker Panels 

 Motor Control Centers (MCC's) 

 Control Panels 

 Transformers 

 Generators 
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3.2 Basic Label 

The basic label is in place to warn workers that shock hazards exist. 

3.3 Arc Flash Protection Boundary Labels 

Arc Flash Protection Boundary Labels provide additional information regarding Arc Flash Protection 
Boundaries and the safe Limits of Approach Distance. This is the label that is applied when an Arc 
Flash Incident Energy study has been completed and provides details in terms of the following: 

 Nominal system voltage  

 Arc flash boundary 

 PPE Level requirements 

 Arc Flash Incident Energy in Cal/cm2

 Voltage Limits of Approach: 

- Limited 

- Restricted 

- Prohibited 

Existing labels must be updated if the arc flash risk assessment shows that the labels are 
inaccurate. The owner of the electrical equipment is responsible for the documentation, installation 
and maintenance of the field-marked label. 

A qualified electrical engineer should assist with an arc flash risk assessment and label review 
when any changes are made to the distribution system, or every 5 years at a minimum. 
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 The "Flash Hazard Boundary" in inches is variable and refers to the distance the Arc Flash will 
emanate from the original short circuit toward the worker 

 The thermal "Incident Energy" is measured in "cal/cm2"

 The "PPE" Level Arc Thermal Performance Value (ATPV) is used to select the appropriate PPE 
to theoretically prevent greater than second degree burns 

 The "Limited Approach Boundary" -10' 

 The "Restricted Approach Boundary" - 12" 

4. Working On or Near Energized Systems 

4.1 Energized Work Planning Process 

If a shutdown request is refused, the QTL shall complete: 

 Work Plan (see Attachment A-1) 

 Shock Risk Assessment (see Attachment A-2) 

 Arc Flash Risk Assessment (see Attachment A-3) 

 Energized Work Permit (see Attachment A-4) 

Additionally, the QTL must verify that: 

 Responsible supervision has determined that the work is to be performed while the equipment 
or systems are energized 

 Involved personnel have, in the past 3 years, received instructions on the work techniques and 
hazards involved in working on energized equipment 

 Suitable personal protective equipment and safe guards are provided and used 

An electrically hazardous task must be analyzed considering two primary hazards—flash hazard 
and shock hazard. These hazards are identified by using boundaries based on energy levels. 
Performing work inside these boundaries requires training, planning, procedures, and PPE for flash 
protection and shock protection. In addition, shorting or grounding of low-voltage circuits might 
result in equipment damage, process upset, shutdowns, electrical burns, or explosions due to 
electric arcs. 

The QTL shall generate and document the step-by-step plan that describes the necessary activities 
to execute the task. The plan must address each issue described in the checklist, as illustrated in 
Attachment 1 to this Appendix. 
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Shock hazard boundaries are divided into the following categories, which identify the minimum 
approach distance to a live part: 

The Limited Approach Boundary (limited work class) 

Activity or work inside this boundary must be performed by a qualified person as defined in 
Section 6.3 of the WESP. When there is a need for an unqualified person to cross the limited 
approach boundary to perform a minor task or look at equipment, a qualified person shall 
advise him or her of the possible hazards and ensure that the unqualified person is 
safeguarded. Barricades or appropriate warning signs shall be erected no closer to the live 
parts than the limited approach boundary. 

The Restricted Approach Boundary (restricted work class) 

This boundary is the closest approach distance for an unqualified person. Under no 
circumstance shall such unqualified person be permitted to cross the restricted approach 
boundary. To cross the restricted approach boundary, a worker must meet the following 
requirements: 

a. Be a qualified person as defined in Section 6.3 of the WESP 

b. Have and understand an approved plan 

c. Use personal protective equipment appropriate for the conditions 

d. Position his or her body in a way that minimizes risk of inadvertent contact 

Note: Limited and restricted boundaries are solely dependent upon voltage. 

The QTL must perform a Shock Risk Assessment (SRA) and document the resulting work category. 
(See Attachment A-2 in this section). 

GHD strongly prefers an engineering arc flash study be performed on sites GHD operates or 
manages. IEEE Std 1584-2002 (Guide for Performing Arc-Flash Hazard Calculations) is the 
standard for evaluating incident energies. Identifying arc flash hazards is the first step in mitigating 
and reducing risks and possible injuries. Properly placarding electrical equipment with incident 
energy and the Arc Flash PPE categories reduces uncertainty in the selection of PPE. Current 
limiting fuses, engineered protective barriers, proper circuit breaker settings, and equipment 
condition are part of the arc flash assessment and help reduce risk. Facilities that conduct an 
engineering analysis must use the results to create site-specific arc flash protection and PPE 
requirements. Reducing and managing incident energy exposure through engineering analysis can 
significantly impact and potentially reduce the required PPE for performing tasks from electrical 
equipment, a benefit that cannot be gained using the task tables and charts. 

If an arc flash study and placarding have not been performed, then the NFPA 70E and CSA Z462 
tables must be used by a qualified person to assess the panel category rating and to select proper 
PPE based on the category rating. This process always involves starting with the Hazard/Risk 
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Assessment and selecting proper PPE as required in NFPA 70E tables 130.7 (C), CSA-Z462 and 
as per GHD's training program.  

Note: The tables may only be used if the specific task to be performed appears in the tables 
and if the system meets the listed criteria for short circuit protection. If the task does not 
appear in the table, or if the system does not meet the criteria found in the tables, then the 
tables cannot be used, then an engineering analysis must be performed to determine what 
level of arc flash protection will be required. 

When working on or near electrical equipment with live parts, the distance to the outer limit of this 
boundary must be determined by a flash-risk assessment based on the energy level for that part of 
the system. Any person inside this boundary must wear flash protection equipment to protect any 
part of the body exposed to the flash hazard. 

Figure 1 Arc Flash Approach Boundaries 

Note: Flash protection boundary dimension must be calculated based upon the amount of 
available energy. 

The QTL must perform a flash-risk assessment and document the resulting arc flash boundary. 

Exceptions: If values have been established through engineering analysis or if the equipment has 
been labeled with the flash-protection boundary and the hazard/risk category established, a 
flash-risk assessment need not be performed. 

The QTL shall complete an Energized Work Permit (see Attachment A-4). All Energized Work 
Permits shall be kept on file for documentation and audit purposes. A standby person is required for 
all work requiring an Energized Work Permit. 

Note: An energized work permit is not required for work performed on or near live parts 
when qualified persons are performing tasks such as testing, troubleshooting, or voltage 

Flash protection 
boundary 
(variable)

Energized point

Restricted approach 
boundary

Limited approach 
boundary 
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measuring; thermography and visual inspection up to the restricted approach boundary; 
access/egress with no electrical work within the restricted approach boundary; and general 
housekeeping up to the restricted approach boundary. Only a qualified person who is 
trained to understand the following shall perform these tasks: 

 Must be competent in understanding the associated hazards. 

 Proper selection and use of test instruments. 

 Work methods. 

 Selection of the proper PPE to perform the task. If any body parts or objects (conductive or 
non-conductive) enter the restricted workspace surrounding live parts, voltage rated gloves are 
required. 

The Energized Work Permit requires the signatures of the electrically qualified person, Safety Team 
Member, Corporate Health, Safety and Environment Manager (CHSEM) and PM, along with 
detailed plans for this work. 

4.2 Working on Energized Equipment 50 to 240 Volts 

4.2.1 Purpose and Scope 

This section establishes minimum requirements for working on equipment energized from 
120/240-Volt single-phase systems, 120/208-Volt three-phase systems, 120-Volt single-phase 
systems, 240-Volt three-phase systems, and 125-Volt DC systems. The electrical tasks are 
performed in lighting panels, relay enclosures, distribution panels, wireways, instrument power 
panels, process control system (PCS) cabinets, and similar equipment. This applies to all qualified 
GHD personnel and all subcontractors performing work on behalf of GHD. 

The section covers both construction and maintenance electrical tasks. Construction tasks include 
modifications, additions, and removal of electrical parts. Maintenance tasks include troubleshooting 
and testing after the facilities have been in operation. 

4.2.2 General 

The QTL needs to ensure that only qualified workers are performing the work, as per Section 6 of 
the WESP. The employee shall be instructed about any unique features of the particular equipment, 
including the specific actions that he or she must take in executing the task. The supervisor must 
ensure that the employee understands the assigned task and all of its safety implications. 

Work on energized 50 to 240-Volt equipment is hazardous  Adequate precautions must be taken to 
prevent contact with energized parts. The best practice is to avoid working on or near energized 
circuits between 50 and 240 Volts. Personnel must be reminded frequently that 120/240-Volts A/C 
is potentially lethal and accounts for the majority of fatalities from electrical shock. 
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The number of electrical incidents involving work around energized systems between 50 and 
240 Volts indicates the need for well-understood procedures. No work shall be attempted until the 
safety planning is complete and there is assurance that the work can be done safely. 

The QTL will verify that there are no means to avoid working on energized equipment. Prior to 
completion of the Energized Work Permit, the following alternatives must be considered: 

 Shutdowns could be held during off-hours 

 The facility could accept the inconvenience of a shutdown during normal working hours 

The Energized Work Permit will detail why the work cannot be de-energized. The work plan will 
detail a step by step procedure for completing the energized work. The site-specific HASP must 
address actions to be taken in the event of any emergency. 

All personnel within the flash hazard boundary must use appropriate personal protective equipment 
(PPE) as described fully in Appendix D. 

4.2.3 Electrical Tasks 

JSAs are required to be prepared and executed for all electrical tasks. The following are potential 
areas of concern, but this is not an exhaustive list: 

Cutting or drilling on or in energized cabinets and panelboards is hazardous because it is difficult to 
be absolutely certain that no energized parts are being affected. Therefore, these tasks require 
planning, barricading, and authorization. If wireways designed expressly for holding wires have 
been protected with adequate temporary barriers to prevent inadvertent contact with energized 
parts, the wireways may then be cut and drilled. 

Pulling wire and cable through square ducts and other wireways into energized 120/240-VoltA/C 
panelboards, relay cabinets, and other similar enclosures are considered safe tasks for qualified 
persons. Wire and cable shall not be pulled in conduit containing energized conductors. Nonmetallic 
fish tape with a nonmetallic leader is required for pulling wire and cable in conduit. Bare ends of 
insulated wire shall be taped. 

To eliminate shock hazards, work in terminal boxes containing energized conductors must be 
carefully planned. Special consideration should be given to the possibility of "common neutrals." 

Electrical tasks in energized relay cabinets, panel-boards, and similar equipment may require 
extensive use of temporary barriers made of rubber, plywood, micarta, or Lucite®. The task of 
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installing a barrier adjacent to energized parts may be classified as hazardous work, depending on 
the barrier's distance from energized parts. The installation of the barriers shall be included in the 
job safety planning. All energized parts within reach of the worker's body or tools and equipment 
should be isolated with barriers. 

Work performed on energized components in Input/Output (I/O) cabinets presents some special 
hazards. The worker must be qualified for the task. Care shall be taken in the risk assessment to 
consider the following conditions: 

 Voltage-to-ground does not exceed 120 Volt A/C 

 Personal protective equipment (PPE) is determined based on the hazards 

 Nonconductive/insulated tools are used 

I/O cabinets that contain no exposed voltages greater than 120 Volt A/C  do 
not require a written plan or an energized work permit. 

Note: Affected Personnel must be notified prior to starting work in the I/O cabinet. 

Prior to work on a battery system , solar power system (s) with two sources of energy (battery/panel 
with greater than 50 Volts AC/DC, a risk assessment must be performed to identify the chemical, 
electrical shock, and arc flash hazards and assess the risks associated with the type of tasks to be 
performed. In conjunction with the assessment, it is important to review the warning signs or labels 
regarding shock hazard due to battery voltage and the arc flash hazard due to prospective short 
circuit current and thermal hazards. 

Qualified persons who perform maintenance on electrical equipment and installations must be 
trained and familiar with the specific maintenance and test procedures required. Additionally, 
maintenance is required for protective devices in order to adequately withstand or interrupt available 
fault current. Inspection and testing of these devices in accordance with manufacturers' 
specifications or industry consensus standards is mandatory. The results of these maintenance 
activities must be documented and maintained. The equipment owner is responsible for electrical 
equipment maintenance and the documentation of such maintenance. 

4.3 Working on Energized Equipment Greater than 
240 Volts up to 750 Volts 

Working on energized electrical equipment is dangerous and should be avoided if possible. 
Equipment construction varies widely among manufacturers, and within the models of the same 
manufacturer. Each task must be reviewed to determine the shock and flash hazard boundaries. 
The tasks covered in this section may involve exposure to shock, arc flash and arc blast via open 
doors or covers. Each task is considered hazardous until a visual inspection and an absence of 
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voltage test confirms that there are no energized parts in the compartment and the line-side 
terminals are covered to prevent contact. 

4.3.1 Purpose and Scope 

This section outlines the minimum requirements for working on energized equipment or circuits of 
greater than 240 Volts and up to 750 Volts. This applies to all GHD personnel and all 
subcontractors performing work on behalf of GHD. 

The section covers both construction and maintenance electrical tasks. Construction tasks include 
modifications, additions, and removal of electrical parts. Maintenance tasks include troubleshooting 
and testing after the facilities have been in operation. 

4.3.2 General 

The QTL needs to ensure that only qualified workers are performing the work, as per Section 6 of 
the WESP. The employee shall be instructed about any unique features of the particular equipment, 
including the specific actions that he or she must take in executing the task. The supervisor must 
ensure that the employee understands the assigned task and all of its safety implications. 

Adequate precautions must be taken to prevent contact with energized parts. The best practice is to 
avoid working on or near energized circuits. 

Conductive measuring tapes, ropes or similar devices shall not be used when working on or near 
exposed energized conductors or parts of equipment. Conductive fish tapes shall not be used in 
raceways entering enclosures containing exposed energized parts unless such parts are isolated by 
suitable barriers. 

No work shall be attempted until the safety planning is complete and there is assurance that the 
work can be done safely. 

The QTL will verify that there are no means to avoid working on energized equipment. Prior to 
completion of the Energized Work Permit, the following alternatives must be considered: 

 Shutdowns could be held during off-hours 

 The facility could accept the inconvenience of a shutdown during normal working hours 

The Energized Work Permit will detail why the work cannot be de-energized. The work plan will 
detail a step by step procedure for completing the energized work. The site-specific HASP must 
address actions to be taken in the event of any emergency. 
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All personnel within the flash hazard boundary must use appropriate personal protective equipment 
(PPE) as described fully in Appendix D. 

4.3.3 Electrical Tasks 

JSAs are required to be prepared and executed by qualified employees for all electrical tasks. The 
following are potential areas of concern, but this is not an exhaustive list: 

Cutting and drilling on cabinets and cubicles that are energized is hazardous because it is difficult to 
be absolutely certain that no live parts are affected. These tasks shall not be performed except on 
wireways that are protected with adequate barriers, temporary or permanent, to prevent inadvertent 
contact with live parts. 

The task of cutting holes in metal cabinets and cubicles generates shavings and filings that have 
the potential, themselves, to initiate an arcing fault. Such shavings and filings shall be collected and 
disposed of appropriately. 

Pulling wire and cable into electrical equipment that contain no exposed energized parts is 
considered a safe task for qualified persons. A qualified person shall inspect the electrical 
equipment to ensure that it has no exposed energized parts and document on the Energized Work 
Plan Form. The qualified person shall visually inspect adjacent cables to ensure they are free from 
cracks, chips, or nicks. Taping the ends of all cable pulls as well as using non-metallic fish tape is 
required when pulling conductors into electrical equipment that contain energized components. 

All personnel within the flash hazard boundary shall wear arc-flash protection defined in 
Appendix D. 

When workers are testing fuses, they must de-energize the circuit, test the fuses to verify the 
absence of voltage, and determine the condition of the fuses by performing a continuity check on 
the de-energized fuses once removed from the circuit. 

Motor starter overhauls are best performed with the MCC buses de-energized. Tightness of bus 
connections can then be checked and deficiencies corrected. Starter component replacement may 
require the removal of the starter from the MCC. Removal or insertion while energized requires 
specific training and qualifications as well as an Energized Work Permit. 

All work shall be processed using Attachment A-2 "Shock Risk Assessment" and Attachment A-3 
"Arc Flash Risk Assessment" to determine the work class and degree of hazard. Work on these 
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circuits and equipment shall be done by the appropriately qualified worker who is trained and 
familiar with the equipment. 

Qualified persons who perform maintenance on electrical equipment and installations must be 
trained and familiar with the specific maintenance and test procedures required. Additionally, 
maintenance is required for protective devices in order to adequately withstand or interrupt available 
fault current. Inspection and testing of these devices in accordance with manufacturers' 
specifications or industry consensus standards is mandatory. The results of these maintenance 
activities must be documented and maintained. The equipment owner is responsible for electrical 
equipment maintenance and the documentation of such maintenance. 

4.4 Working on Energized Equipment over 750 Volts 

4.4.1 Purpose and Scope 

Work or completion of Arc Flash Hazards Analysis on equipment energized at over 750 Volts shall 
not be performed by GHD employees unless expressly authorized through an Energized Work 
Permit and stringent requirements with final approval from a GHD Senior Regional Safety Health 
Manager (SRSHM) or CHSEM. 

4.5 Release of a Worker Who is in Contact with Energized 
Equipment 

There are innumerable possibilities, and it is obviously impossible to try to explain a method for 
each case. The procedures listed below shall be included in applicable JSAs and shall be reviewed 
prior to work commencing to ensure that all affected personnel are familiar with their individual roles 
in the event of an emergency. 

If a worker is locked on to an energized part,  simply rush to their aid. If their body is 
energized, you may find yourself unable to release if you contact skin to skin. 

If you are the first responder or other rescue party person, then your first responsibility is to yourself. 
Attempting an unplanned rescue may mean that not only does your rescue mission fail but both you 
and the victim may be injured or electrocuted. 

 If at all possible, turn off the source of electricity (i.e., disconnect switch, light switch, circuit 
breaker, etc.) If this is not an option for any reason, use non-conductive material such as plastic 
or dry wood to separate the source of electricity from the victim or vice versa. 

 If the injuries appear serious or extensive, call emergency services using the emergency 
number for your country. Explain the circumstances clearly. 

 Check the victim's vital signs such as depth of breathing and regularity of heart beat. If either 
one is affected by exposure to electricity or if the victim is unconscious, perform CPR until the 
victim regains heartbeat and breathing or qualified help arrives to take over. 

 If the victim is otherwise ok, treat any areas of the victim's body that may have sustained burns. 
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 If the victim is responsive and does not appear seriously injured but looks pale or faint, s/he 
may be at risk of going into shock. Gently lay the victim down with head slightly lower than 
chest and feet elevated. 

 Arrange for medical attention. 

If there is any doubt about the victim's condition whatsoever, call for an ambulance. Elderly people 
in particular may suffer cardiac arrest (heart attack) or even a stroke as the result of the often 
violent electric shock. In many cases, the electric shock itself may not kill the victim, but can easily 
be a trigger for some other life-threatening condition. 

4.6 Operation of Cranes, Excavators, Drill Rigs or Aerial Devices 
in Proximity to Electrical Hazards 

The limited approach boundary for all energized overhead lines varies from state to state and 
province to province. The approach boundary is also dependent on the voltage transmission. The 
greater the voltage transmission, the greater the safe approach boundary will be. Check local 
requirements and consult with the Utility Owner before proceeding with work tasks near overhead 
electrical hazards. 

Live underground electrical lines shall be given special consideration because of the inability to 
visually locate per GHD's Utility Clearance protocols. One Call or suitable utility locator shall be 
used prior to commencement of digging activities. When feasible, potholing, daylighting or air 
knifing shall be used for confirmation of location and depth. Windy situations may require increasing 
the distance or planning the lift for another time. Caution shall be taken to ensure that the counter 
weight does not enter the limited approach boundary. 

Where the above requirements are not feasible, the first choice is that the line be de-energized. 
Where it is not possible to de-energize the line, the work may be performed as required for the 
limited work class as shown in Attachment A-2 "Shock Risk Assessment". This would require 
contacting the local electrical service provider to implement additional safeguards such as insulating 
blankets. A live-work plan and a standby person who can be used as a spotter at a safe location 
and distance are mandatory in this scenario. The live-work plan would address who is in charge as 
well as other safeguards that may be required such as delineating the boundary, allowing for an 
over swing and assigning radios to the spotter and the crane operator. 
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Attachment A-1 
Sample Electrical Work Plan and 

Electrical Safe Work Practice Checklist 



Energized Work Plan [Sample]

GHD | NA-FM-HSE-131 Energized Work Plan Sample – April 2017

Date: / / GHD Office:
Site Name:
Project 
Number:

Project 
Manager:

Section 1: Scope

Section 2: Personnel Requirements



Energized Work Plan [Sample]

GHD | NA-FM-HSE-131 Energized Work Plan Sample – April 2017

Section 3: Materials, Tools And Equipment Requirements

Section 4: Scheduling



Energized Work Plan [Sample]

GHD | NA-FM-HSE-131 Energized Work Plan Sample – April 2017

Section 5: Risk Assessment- Electrical
Maximum Working Voltage:
Maximum Working Amps:

Shock Hazard Arc Flash Hazard
Determine Maximum ________

cal/cm2

__________ inches __________
inches

__________ inches __________
inches

barricading established at 
what distance:

__________
inches

Section 6: Hazard Analysis - Other

Signatures:

________________________________________ _________________________
Originator Date

________________________________________ _________________________
PM Date

________________________________________ _________________________
QTPR Date



Electrical Safe Work Practice Checklist

Documentation

Are your Arc Flash Risk Assessments documented and have the results been reviewed by 
your team?
Does the documentation include the results of the arc flash analysis, updated single-line 
diagrams, signs and labels on equipment and at hazardous areas?
Do the Warning Labels include the date, type, and name identification, incident energy at 
safe working distances, nominal system voltage, arc flash boundary, hazard/risk category, 
minimum arc rating of clothing, site-specific level of PPE, and voltage limits of approach?
Are all single-line diagrams up-to-date reflecting the current conditions?

Operations:

Does your Work Plan include the identification of hazards, risk evaluation and risk reduction 
control procedures, electrical safe work isolation procedures, lockout, insulated tools, PPE, 
and electrical safety principles?
Do you have appropriate safety procedures in place to minimize electrical dangers where 
exposure cannot be avoided during live work on energized systems?

Labeling

Does all electrical equipment that may remain energized during maintenance or repair have 
a warning label in compliance with local requirements?
Did the worker review the arc flash and voltage warning label information on the equipment 
and visually inspect the area to identify any potential hazards and risks?
Does the equipment being accessed have a voltage level warning label on exterior?
Does the main disconnect used for isolation have a “Lockout Here” label?

Personal Protective Equipment

Has the PPE been identified and available for the work activity?
Does the PPE conform to requirements as detailed in Appendix D?
Should the workers confirm the Category Incident Energy Calories/cm2?
Should the workers inspect the PPE for damage and or contamination prior to use?
Should the workers use all buttons on the garment particularly to protect neck?
Should the workers confirm correct glove voltage class re Class 0 1000 Volt?
Should the workers have non-melting undergarments?
Should the workers remove all conductive objects from clothing and pockets?
Should the workers stand on Class 0 1000 volt-rated insulating mats?
Should the workers wear safety glasses? 
Should the workers wear hearing protection?
Should

GHD | NA-FM-HSE-132 Energized Safe Work Practice Checklist – April 2016



Electrical Safe Work Practice Checklist

Implementation of Energized Work

Should the worker review the arc flash label information on the equipment and visually 
inspect area to identify any potential hazards and risks?
Should a design review be conducted to identify potential areas to reduce hazards including 
fault levels, exposure times, remote operations, remote racking, and system grounding?
Should protective devices be tested and checked to verify performance per study?
Should risk reduction strategies be implemented?
Should the upstream isolation device be located by the worker?
Should the worker use barricade methods to establish a boundary area?
Ensure the surface that the worker is standing on is dry prior to working on live energized 
systems and use 1000 volt insulating mat.
Ensure adequate/appropriate lighting is available.
Select, inspect and use test instruments in compliance with Appendix B.
Will workers review available drawings and documents?
Will diagnostic checks be performed on load side of protective device only (not on the line 
side)?
Consider, “Who is qualified to cross the barricade into the boundary area?”
Are all conductive materials kept clear from exposed energized electrical systems?
Are line and load guard covers in place?
Are open front devices protected with non-conductive covers?
Only qualified workers can cross into the Arc Flash or Shock Hazard Boundary?
Has a qualified attendant remained at the boundary area to warn people away from the 
hazard?
Are enclosure doors closed when unattended?
At the completion of work, will the work area be left in a safe condition?

GHD | NA-FM-HSE-132 Energized Safe Work Practice Checklist – April 2016
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Attachment A-2 
Shock Hazard Analysis, Tables 1A and 

1B from CSA Z462 
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Voltage Boundaries Shock Limits of Approach

Warning label 
provides boundary 

information

Unqualified 
Personnel (EQL0)
Escorted by EQL1 

or greater

EQL2 or greater

Exposed 
Live Parts 

&
Conductors

Observe
Standard PPE

Limited Restricted Reduced Risk Hazard Zone

FOR APPROACH BOUNDARY DISTANCES, REFER TO 
TABLES 1A AND 1B 

The Limited Restricted Limits of Approach are based on the Voltage the worker is exposed to and is independent of the 
Arc Flash Incident Energy 
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Table 1 A of CSA Z462 and Table 130.4(D)(a) of NFPA 70e 
Approach boundaries to energized electrical conductors or circuit parts for 

shock protection for AC systems (distance from energized 
electrical conductors or circuit part to worker)* 

(See Clauses 4.1.6.4.1, 4.3.5.2, 4.3.5.3, 4.3.8.4.11, 4.3.8.5.2, 4.3.9.5, 4.3.9.6.1,
6.2.4.1, C.2, and C.2.1) 

(1) 
Nominal system 
voltage range, 
phase to phase† 

(2) (3) 

(4) 
Restricted approach 
boundary (includes 
inadvertent 
movement adder) 

Limited approach boundary 

Exposed 
movable 
conductor‡ 

Exposed fixed 
circuit part 

Less than 50 V Not specified Not specified Not specified 

50–150 V 3.05 m (10 ft 0 in) 1.07 m (3 ft 6 in) Avoid contact 

151–750 V 3.05 m (10 ft 0 in) 1.07 m (3 ft 6 in) 304.8 mm (1 ft 0 in) 

751 V–15 kV 3.05 m (10 ft 0 in) 1.53 m (5 ft 0 in) 660.4 mm (2 ft 2 in) 

15.1–36 kV 3.05 m (10 ft 0 in) 1.83 m (6 ft 0 in) 787.4 mm (2 ft 7 in) 

36.1–46 kV 3.05 m (10 ft 0 in) 2.44 m (8 ft 0 in) 838.2 mm (2 ft 9 in) 

46.1–72.5 kV 3.05 m (10 ft 0 in) 2.44 m (8 ft 0 in) 1.0 m (3 ft 3 in) 

72.6–121 kV 3.25 m (10 ft 8 in) 2.44 m (8 ft 0 in) 1.29 m (3 ft 4 in) 

138–145 kV 3.36 m (11 ft 0 in) 3.05 m (10 ft 0 in) 1.15 m (3 ft 10 in) 

161–169 kV 3.56 m (11 ft 8 in) 3.56 m (11 ft 8 in) 1.29 m (4 ft 3 in) 

230–242 kV 3.97 m (13 ft 0 in) 3.97 m (13 ft 0 in) 1.71 m (5 ft 8 in) 

345–362 kV 4.68 m (15 ft 4 in) 4.68 m (15 ft 4 in) 2.77 m (9 ft 2 in) 

500–550 kV 5.8 m (19 ft 0 in) 5.8 m (19 ft 0 in) 3.61 m (11 ft 10 in) 

765–800 kV 7.24 m (23 ft 9 in) 7.24 m (23 ft 9 in) 4.84 m (15 ft 11 in) 

*
†

‡

Note:
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Table 1 B of CSA Z462 and Table 130.4(D)(b) of NFPA 70e 
Approach boundaries to energized electrical conductors or circuit parts for 

shock protection for dc systems (distance from energized 
electrical conductors or circuit part to worker)*34 

(1) 
Nominal voltage 
conductor to 
ground 

(2) (3) 

(4) 
Restricted approach 
boundary (includes 
inadvertent 
movement adder) 

Limited approach boundary 

Exposed 
movable 
conductor† 

Exposed fixed 
circuit part 

Less than 100 V Not specified Not specified Not specified 

100 V – 300 V 3.0 m (10 ft 0 in) 1.0 m (3 ft 6 in) Avoid contact 

301 V – 1 kV 3.0 m (10 ft 0 in) 1.0 m (3 ft 6 in) 300 mm (1 ft 0 in) 

1.1 kV – 5 kV 3.0 m (10 ft 0 in) 1.5 m (5 ft 0 in) 450 mm (1 ft 5 in) 

5.1 kV – 15 kV 3.0 m (10 ft 0 in) 1.5 m (5 ft 0 in) 660 mm (2 ft 2 in) 

15.1 kV – 45 kV 3.0 m (10 ft 0 in) 2.5 m (8 ft 0 in) 800 mm (2 ft 9 in) 

45.1 kV – 75 kV 3.0 m (10 ft 0 in) 2.5 m (8 ft 0 in) 1.0 m (3 ft 6 in) 

75.1 kV – 150 kV 3.4 m (10 ft 8 in) 3.0 m (10 ft 0 in) 1.2 m (4 ft 0 in) 

150.1 kV – 250 kV 4.0 m (11 ft 8 in) 4.0 m (11 ft 8 in) 1.6 m (5 ft 3 in) 

250.1 kV – 500 kV 6.0 m (20 ft 0 in) 6.0 m (20 ft 0 in) 3.5 m (11 ft 6 in) 

500.1kV – 800 kV 8.0 m (26 ft 0 in) 8.0 m (26 ft 0 in) 5.0 m (16 ft 5 in) 

*
†

Note:
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Attachment A-3 
Arc Flash Analysis, Tables 4A and 

4B from CSA Z462 



Selection of Personal Protective Equipment for Various Tasks

Alternating Current (AC) Equipment

When the arc flash PPE category method is selected in lieu of the incident energy analysis method CSA 
Z462 and NFPA 70E Table Method shall be used to identify when arc flash PPE is required.

When arc flash PPE is required, CSA Z462 and NFPA 70E Table Method shall be used to determine the 
hazards and risks for the selection of arc flash PPE category.

The estimated maximum available short-circuit current, maximum fault clearing times and minimum 
working distances for various AC equipment types or classifications are listed in the CSA Z462 and NFPA 
70E Table Method. 

The Tables have limitations and shall not be a substitute for an eventual Incident energy Analysis.  The 
Tables may not be a viable solution for the optimum protection for workers. 

1. ;
2.
3. ;
4. .

Direct Current (DC) Equipment

When the arc flash PPE category method is selected in lieu of the incident energy analysis method CSA 
Z462 and NFPA 70E Table Method shall be used to identify when arc flash PPE is required.

When arc flash PPE is required, Table 4C shall be used to determine the arc flash PPE category.

For Canada the estimated maximum available short circuit current, maximum arc duration and working 
distances for DC equipment are listed in Table 4C. The NFPA 70 E requirements are the same as CSA 
Z462 as these documents are ostensibly harmonized. 

1. ;
2.
3.
4. .

Notes:
(1)

(2) 

(3) 



Table 4A 
Arcflash hazard identification for alternating current (ac) and direct current (dc) systems

(See Clauses 3, 4.3.1, 4.3.7.3.7, 4.3.7.3.15, 4.3.7.3.16, 4.3.7.4.2, and B.2, Table 5 and Annex H) 

Task Equipment Condition *

Arc Flash 
PPE 

Required
Reading a panel meter while operating a meter 
switch Any No 

Normal operation of a circuit breaker (CB)k 
switch, contactor or starter 

All of the following:
The equipment is properly installed;
The equipment is properly maintained; 
All equipment doors are closed and secured; 
All equipment covers are in place and secured; and 
There is no evidence of impending failure. 

No 

One or more of the following: 
The equipment is not properly installed; 
The equipment is not properly maintained; 
Equipment doors are open or not secured 
Equipment covers are off or not secured; or 
There is evidence of impending failure. 

Yes 

For ac systems: Work on energized electrical 
conductors and circuit parts, including voltage 
testing

Any Yes 

For dc systems: Work on energized electrical
conductors and circuit parts of seriesconnected 
cells, including voltage testing

Any Yes 

Voltage testing on individual battery cells or 
individual multicell units 

All of the following:
The equipment is properly installed; 
The equipment is properly maintained; 
Covers for all equipment are in place and secured; 
and 
There is no evidence of impending failure. 

No 

One or more of the following: 
The equipment is not properly installed; 
The equipment is not properly maintained; 
Equipment doors are open or not secured 
Equipment covers are off or not secured; or 
There is evidence of impending failure.

Yes 

Removal or installation of CBs or switches Any Yes

Removal of installation of covers for equipment 
such as wireways, junction boxes and cable trays 
that does not expose bare, energized electrical 
conductors and circuit parts 

All of the following:
The equipment is properly installed; 
The equipment is properly maintained; and 
There is no evidence of impending failure. 

No 

One or more of the following: 
The equipment is not properly installed; 
The equipment is not properly maintained; or 
There is evidence of impending failure. 

Yes 

Removal of bolted covers (to expose bare 
energized electrical conductors and circuit 
parts); For dc systems, this includes bolted 
covers, such as battery terminal covers

Any Yes 



Task Equipment Condition *

Arc Flash 
PPE 

Required

Removal of battery intercell connector covers 

All of the following:
The equipment is properly installed; 
The equipment is properly maintained; 
Covers for all equipment are in place and secured; 
and 
There is no evidence of impending failure.

No 

One or more of the following: 
The equipment is not properly installed; 
The equipment is not properly maintained; 
Equipment doors are open or not secured 
Equipment covers are off or not secured; or 
There is evidence of impending failure. 

Yes 

Opening hinged door(s) or cover(s) (to expose 
bare energized electrical conductors and circuit 
parts)

Any Yes 

Perform infrared thermography and other non
contact inspections outside the restricted 
approach boundary.  This activity does not 
include opening of doors or covers.

Any No 

Application of temporary protective grounding 
equipment, after voltage test Any Yes 

Work on control circuits with exposed energized 
electrical conductors and circuit parts, 120 volts 
or below without any other exposed energized 
equipment over 120 volts including opening of 
hinged covers to gain access 

Any No 

Work on control circuits with exposed energized 
electrical conductors and circuit parts, greater 
than 120 volts 

Any Yes 

Insertion or removal of individual starter 
buckets from MCC Any Yes 

Insertion or removal (racking) of CBs of starters 
from cubicles, doors open or closed Any Yes 

Insertion or removal of plugin devices into or 
from busways Any Yes 

Insulated cable examination with no 
manipulation of cable Any No 

Insulated cable examination with manipulation 
of cables Any Yes 

Work on exposed energized electrical 
conductors and circuit parts of equipment 
directly supplied by a panelboard or motor 
control center 

Any Yes 

Insertion or removal of revenue meters (kW
hour, at primary voltage and current) Any Yes 



Table 4B 
ArcFlash PPE categories for alternating current (ac) systems

Equipment 
Arc-Flash PPE 

Category 
Arc-Flash 
Boundary

Panelboards or other equipment rated 240 V and below
Parameters: 

Maximum of 25 kA shortcircuit current available; maximum of 0.03 sec 
(2 cycles) fault clearing time; working distance 18 inches 

1 485 mm 
(19 in.) 

Panelboards or other equipment rated > 240 V and up to 600 V
Parameters: 

Maximum of 25 kA shortcircuit current available; maximum of 0.03 sec 
(2 cycles) fault clearing time; working distance 18 inches

2 900 mm  
(3 ft) 

600V class motor control centers (MCCs)
Parameters:

Maximum of 6  kA shortcircuit current available; maximum of 0.03 sec 
(2 cycles) fault clearing time; working distance 18 inches 

2 1.5 m 
(5 ft) 

600V class motor control centers (MCCs) 
Parameters:

Maximum of 42 kA shortcircuit current available; maximum of 0.33 sec 
(20 cycles) fault clearing time; working distance 18 inches

4 4.3 m 
(14 ft) 

600V class switchgear (with power circuit breakers or fused switches) and 600 V class 
switchboards 
Parameters: 

Maximum of 35 kA shortcircuit current available; maximum of 0.5 sec 
(30 cycles) fault clearing time; working distance 18 inches

4 6 m 
(20 ft) 

Other 600V class (277 V through 600 V nominal) equipment
Parameters: 

Maximum of 65 kA shortcircuit current available; maximum of 0.03 sec 
(2 cycles) fault clearing time; working distance 18 inches 

2 1.5 m 
(5 ft) 

NEMA E2 (fused contactor) motor starters, 2.3 kV through 7.2 kV
Parameters: 

Maximum of 35 kA shortcircuit current available; maximum of 0.24 sec 
(15 cycles) fault clearing time; working distance 36 inches

4 12 m 
(40 ft) 

Metalclad switchgear, 1 kV through 15 kV
Parameters: 

Maximum of 35 kA shortcircuit current available; maximum of 0.24 sec 
(15 cycles) fault clearing time; working distance 36 inches

4 12 m 
(40 ft) 

Arcresistant switchgear Type 1 or 2 (for clearing times of <0.5 sec (30 cycles) with a 
perspective fault current not to exceed the arcresistant rating of the 
equipment), and metalenclosed interrupter switchgear, fused or unfused of 
arcresistanttype construction, tested in accordance with IEEE C37.20.7, 1 kV 
through 15 kV) 

Parameters: 
Maximum of 35 kA shortcircuit current available; maximum of 0.24 sec 
(15 cycles) fault clearing time; working distance 36 inches

N/A (doors 
closed) 

N/A (doors 
closed) 

4 (doors open) 12 m 
(40 ft) 

Other equipment 1 kV through 15 kV 
Parameters: 

Maximum of 35 kA shortcircuit current available; maximum of 0.24 sec 
(15 cycles) fault clearing time; working distance 36 inches

4 12 m 
(40 ft) 

Note: For equipment rated 600 volt and below and protected by upstream current limiting fuses or current limiting 
circuit breakers sized at 200  amperes or less, the arc flash PPE category can be reduced by one number, but not below 
arc flash PPE category 1. 



Table 4C 
ArcFlash PPE categories for direct current (dc) systems

(See Clauses 3, 4.3.1, 4.3.2.2.2, 4.3.7.3.7, 4.3.7.3.15, 4.3.7.3.16, 4.3.7.4.2, and B.2, Table 5 and Annex H) 

Equipment
Arc-Flash PPE 

Category 
Arc-Flash 
Boundary

Storage batteries, directcurrent switchboards and other dc supply sources 
100 V > Voltage < 250 V 
Parameters: 

Voltage: 250 V 
Maximum arc duration and working distance: 2 s at 455 mm (18 in) 

Shortcircuit current < 4 kA 1 900 mm (3 ft) 

4 kA shortcircuit current < 7 kA 2 1.2 m (4 ft)

7 kA  shortcircuit current < 15 kA 3 1.8 m (6 ft) 

Storage batteries, directcurrent switchboards and other dc supply sources 
250 V Voltage  600 V 
Parameters: 

Voltage: 600 V 
Maximum arc duration and working distance: 2 s at 455 mm (18 in) 

Shortcircuit current < 1.5 kA 1 900 mm (3 ft) 

1.5 kA  shortcircuit current < 3 kA 2 1.2 m (4 ft) 

3 kA  shortcircuit current < 7 kA 3 1.8 m (6 ft) 

7 kA  shortcircuit current < 10 kA 4 2.5 m (8 ft) 



Table 5 
Personal Protective Equipment 

(See Clauses 4.3.1, 4.3.7.3.12, and 4.3.7.3.16, and Tables 4A and  4B, and Annex H) 

Arc Flash PPE 
Category Personal Protective Equipment (PPE)

1 Arc rated clothing, minimum arc rating of 4 cal/cm2 (Note 3)
Arc rated longsleeve shirt and pants or arc rated coverall

 Arc rated faceshield or arc flash suit hood (Note 2) 
Arc rated jacket, parka, rainwear, or hard hat liner (AN)

Protective equipment: 
Hard hat

 Safety glasses or safety goggles (SR) 
 Hearing protection (ear canal inserts) 
 Heavy duty leather gloves (AN) (Note 1) 

Leather footwear (AN)
2 Arc rated clothing, minimum arc rating of 8 cal/cm2 (Note 3)

Arc rated longsleeve shirt and pants or arc rated coverall 
 Arc rated arc flash suit hood; or Arc rated faceshield (Note 2) and arc rated balaclava 
 Arc rated jacket, parka, rainwear, or hard hat liner (AN) 
Protective equipment: 
 Hard hat 
 Safety glasses or safety goggles (SR) 
 Hearing protection (ear canal inserts) 
 Heavy duty leather gloves (AN) (Note 1) 

Leather footwear (AN)
3 Arc rated clothing, selected so that the system arc rating meets the required minimum arc rating of 25 cal/cm2 (Note 3)

Arc rated longsleeve shirt (AR) 
 Arc rated pants (AR) 
 Arc rated coverall (AR) 
 Arc rated arc flash suit jacket (AR)

Arc rated arc flash suit pants (AR 
 Arc rated arc flash suit hood 
 Arc rated gloves (Note 1) 
 Arc rated jacket, parka, rainwear, or hard hat liner (AN) 
Protective equipment: 
 Hard hat 
 Safety glasses or safety goggles (SR) 
 Hearing protection (ear canal inserts) 

Leather footwear (AN)
4 Arc rated clothing, selected so that the system arc rating meets the required minimum arc rating of 40 cal/cm2 (Note 3)

Arc rated longsleeve shirt (AR)
 Arc rated pants (AR) 

Arc rated coverall (AR)
 Arc rated arc flash suit jacket (AR)

Arc rated arc flash suit pants (AR 
 Arc rated arc flash suit hood 

Arc rated gloves (Note 1) 
 Arc rated jacket, parka, rainwear, or hard hat liner (AN) 
Protective equipment:
 Hard hat 

Safety glasses or safety goggles (SR)
 Hearing protection (ear canal inserts) 

Leather footwear (AN)
Legend:
AN = as needed (optional); AR = as required; SR = selection required 
Notes
(1) Arc rating is defined in Clause 3 
(2) Faceshields shall meet the requirements of Clause 4.3.7.3.10(c). An arc flash suit hood may be worn in lieu of a face shield. 
(3) If rubber insulating gloves with leather protectors are used, additional leather or arcrated gloves shall not be required. The combination 
of rubber insulating gloves with leather protectors satisfies the arc flash protection requirement. 
[FR69; PI263 and SR66 revises all of Clause 4.3.7.3.16, including Table 5] 
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Attachment A-4 
Energized Work Permit and Flow Chart 



 Energized Electrical Permit

GHD | NA-FM-HSE-133 Energized Electrical Permit – April 2017

Date: / / GHD Office:
Site Name:
Project Number: Project Manager:

Section 1:  To Be Completed By the Requestor

Project description:  

Description of energized work to be done:  

Proposed dates and duration of energized work: 

Anticipated number of workers and their qualifications (including subcontractors):  

Justification of why the circuit/equipment cannot be de-energized or the work deferred until the next 
scheduled outage (attach client’s written refusal of shut down request): 

______________________________________________ ______________________________________________
Requestor/Title Date

Section 2:  To Be Completed By the Electrically Qualified Person the Work

(1) Work Plan attached?

(2) Does the work plan address Safe Work Practices as required by NFPA 70E or CSA Z462?

(3) Shock Hazard Analysis attached?

(4) Arc Flash Hazard Analysis attached?  



 Energized Electrical Permit

GHD | NA-FM-HSE-133 Energized Electrical Permit – April 2017

(5) Do you agree the above described work can be done safely? Yes  No   If , return to requestor

___________________________________________________    ______________________________________________
Qualified Technical Lead Date

Section 3:  Approval(s) To Perform the Work While Electrically Energized

____________________________________________________   ______________________________________________
Project Manager Date

____________________________________________________   ______________________________________________
Qualified Senior Electrical Reviewer Date

____________________________________________________ ______________________________________________
SRSHM or Corporate HSE Manager Date

____________________________________________________ ______________________________________________
Principal in charge of project Date

____________________________________________________   ______________________________________________
Principal in charge of HSE Date

Note: Once the energized work is complete, forward this form to the project file and RSHM for retention
` 



Energized Electrical Work Permit Flow Chart

GHD | NA-SOP-HSE 030 WESP Appendix A Attachment A-4-B | Rev. 1 – April 2017

Start
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Yes No Yes

The decision to de-
energize should 
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1. Purpose and Scope

This section defines the criteria for the selection and care of electrical test equipment and other 
special tools.

2. General 

The safety of personnel working on or near energized electrical equipment is greatly dependent on 
the design, selection, knowledge in use of, care and maintenance of tools and test equipment used. 
Tool Selection will be limited to qualifications and training of the person using the tools.

Test equipment must meet the minimum standard contained in this section.

The following general directions shall apply to electrical test equipment, special tools, and their 
accessories:

Test instruments, equipment, and their accessories shall meet the requirements of ANSI/ISA-
61010-1-Safety Requirements for Electrical Equipment for Measurement, Control, and 
Laboratory Use –Part 1 General Requirements, for rating and design requirements for voltage 
measurement and test instruments intended for use on electrical systems 1000 Volts and 
below.

They shall be rated for the circuits and equipment to which they will be connected.

They must be used within the parameters of the manufacturer recommendations and used only 
in accordance with the intended use.

The test equipment described is generally not suitable for use in areas classified as hazardous 
locations, such as Class I, Zone (Division) 0, 1 & 2 areas. For Class I, Zone (Division)  0, 1 & 2
areas, hot work permits, restricted and confined space protocols and other special site 
requirements must be considered prior to selecting the tools and equipment. 

3. Training 

Training will be provided based on the qualification level of the employee. Only qualified personnel 
who have been trained in accordance with the EQL requirements of the WESP may use electrical 
test equipment and special tools with their permissions. Training shall include but is not limited to 
the following:

Proper application and use of the equipment or tool

Limitations of the equipment or tool

Inspection of the equipment or tool

Determination of the equipment or tool certification

Understanding of instrument display and information provided



GHD | NA-US-SOP-HSE-030 Workplace Electrical Safety Program | Rev. 1 – April 2017 | Appendix B – Tools & Equipment | Page 2 

Proper care of tools and test equipment 

4. Inspection and Testing 

4.1 Periodic Inspection and Testing 

Testing Certifications and Maintenance records shall be maintained in accordance with GHD’s ISO 
program and manufacturers’ recommendations, if applicable.

Test equipment and special tools shall be visually inspected for damage and defects before initial 
use. Thereafter, such inspections shall be conducted as often as service conditions require, but at 
least every 12 months, unless otherwise specified by the applicable CSA, ULC, or ASTM Standard.

The insulation of test equipment and special tools shall be verified by an appropriate test and visual 
inspection before initial use to ascertain that insulating capability has been retained. Thereafter, 
such tests and inspections shall be conducted as often as service conditions and applicable 
standards and instructions require, but at least every 36 months, unless otherwise specified by the 
applicable CSA, ULC, or ASTM Standard.

4.2 Prior to Use

Electrical test equipment and special tools shall be inspected prior to use. In addition inspection and 
testing will be done following any incident and at regular intervals recommended by the 
manufacturer.

4.2.1 Visual Inspection

Electrical test instruments, special tools, and all associated test leads, cables, power cords, probes, 
and connectors shall be visually inspected for external defects or damage by the user before each 
use. If visible defects or evidence of damage that might expose an employee to injury are evident, 
the defective or damaged item shall not be used until any required repairs and tests have been 
made.

4.2.2 Testing

Independent of the quality system calibration and testing of equipment or tools, the employee will 
verify the functionality and safe performance of the equipment and tools prior to use. When test 
instruments are used for the testing for the absence of voltage on conductors or circuit parts 
operating at 50 volts or more, the operation of the test instrument shall be verified before and after 
an absence of voltage test is performed.

5. Storage

When not in use, electrical test equipment and special tools must be stored in a manner that will 
prevent damage or deterioration. Protective cases shall be purchased with the equipment for 
storage purposes. Equipment shall be stored in the protective case when not in use.
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6. Test Equipment

Test equipment should be selected based on standards, practices and equipment limitations and
suitability for use intended.

This section addresses test equipment that is anticipated to be used by GHD employees in 
accordance with their EQL.

6.1 Voltage Testers 

Voltage testers shall be selected based upon the intended use. Several types of voltage testers 
exist with specific uses and limitations. When testing for the absence or presence of voltage as a 
part of establishing an electrically safe work condition, voltage testers shall meet the stated 
requirements, as detailed below.

All voltage-detecting devices shall be rated for the voltage and be suitable for the environment in 
which they will be used. Proper operation of the voltage tester must be verified on a known source, 
both before and after the tests.

6.1.1 Contact Voltage Testers

The following features are required for volt-meters used in measuring voltage and troubleshooting:

 Insulated tip test probes

Slip protection/finger guards on test probes

Self-contained fault protection or limitation devices, such as internal current-limiting fuses or 
probe current-limiting resistors

Category III (minimum) rating for 1.2 times the anticipated nominal voltage tested shall be used 
by GHD personnel

Double insulated meters shall be used by GHD personnel

Fused Leads appropriate to the meter selected 

6.1.2 Non-Contact Voltage Testers

A non-contact voltage tester may be the preferred device for initial testing prior to contact voltage 
testing when performing such tasks as testing insulated conductors prior to cutting, breaking motor 
leads, or testing lighting circuits. Note: these testers’ limitations must be understood and CANNOT 
BE USED AS A FINAL VOLTAGE CONFIRMATION. An operational check must be completed
on a known energized system.
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Non-contact testers should be selected and used based upon the conditions in which they are to be 
used in relation to the limitations of the devices. When selecting these testers, the manufacturer’s 
information should be reviewed concerning the limitations of the device to be used. The following 
limitations are examples of what could be found in non-contact testers:

Category III (minimum) rating for 1.2 times the anticipated nominal voltage tested shall be used 
by GHD personnel

An inability to sense DC voltage

A minimum voltage under which they are unable to sense the orientation of the device in 
relation to or distance from what is being tested that may impact the reading

Phase cancellation in three-phase, multi-conductor cables that may impact the reading

Inability to read through metal, such as conduit and metal boxes

Small metal enclosures that may impact the reading

An inability to read underground cables less than 6" away from the earth or dirt

A reading that is impacted by hand position

Sensitivity to temperature

An inability to sense induced voltage

An inability to read some frequencies, especially low frequencies

7. Special Tools 

Special tools should be stocked in the GHD Field Equipment room and inspection logs should be 
copied in the tool room. The list below is not all inclusive. The most common tools are referenced 
below; however, additional special tools may be required. All tools must be inspected in accordance 
with the manufacturers’ recommendations and should only be used for their intended purpose.

7.1 Fuse Pullers 

Only devices designed for the purpose of pulling fuses shall be used to remove and install fuses. 
The fuse-pullers shall be of the appropriate size and style.

7.2 Hot Sticks 

Work on equipment energized at over 1,000 Volts shall not be performed by GHD employees 
unless expressly authorized through an Energized Work Permit and stringent requirements with 
final approval from a GHD SRSHM or a GHD Corporate HSE Manager.

Work requiring use of hot sticks will only be performed by a specialized electrical contractor.
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7.3 Insulated Hand Tools

Insulated tools such as screw drivers, pliers, etc., provide some level of protection from initiating an 
arc flash. They shall not be singularly relied upon for shock protection or used when the hazard/risk 
analysis indicates the need, as deemed necessary by the Energized Work Permit.

8. Barriers

There are two objectives for barriers: insulation and physical separation. Installation of barriers 
requires detailed planning, as barrier placement may be more hazardous than careful execution of 
certain tasks. Shock protection barriers do not afford protection from arc and flash hazards.

Insulating barriers can be made of voltage-rated rubber products, voltage-rated tape, or certain 
plastics or composites. The material used depends upon the task. Special planning may be required 
to ensure that the proper level of protection is obtained.

Insulating barriers may be placed directly on energized conductors and parts to prevent inadvertent 
contact with body parts and tools. The barriers must be rated according to ASTM standards for, or 
above, the circuit voltage involved. An insulating barrier is normally not adequate to restrain 
significant physical force or to stop a puncture or cut.

Physical barriers shall never be placed directly on an energized part or within the prohibited 
boundary. They are installed to provide a physical restraint to prevent body parts or tools from
getting near energized parts.

Physical barriers may be made of plywood, micarta, or Lucite. Care must be taken to select the 
appropriate barrier material, as certain rubber and plastic-type materials might be conductive. 
Cardboard must never be used for any type of insulating or physical barrier. The voltage rating of 
the barrier material must be determined.

EQL3 or greater is required to apply insulating barriers.
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1. Purpose and Scope

This section covers qualification requirements necessary for a contractor to perform work on a site
where GHD is responsible for the health and safety of the personnel involved. This section applies 
to both prime contractors and subcontractors.

2. Electrical Safety Program 

To be considered qualified to perform work on a project site, prime contractors and subcontractors 
(if appropriate) shall have an established Workplace Electrical Safety Program (WESP). Contractor 
employees are expected to follow their safety-related work practices when performing work on GHD 
project sites.

Prime contractors and subcontractors shall abide by requirements established under NFPA 70E or 
CSA Z462 for electrical work. GHD reserves the right to request each contractor's electrical safety 
program, including both procedures and work practices, to ensure compliance with minimum 
Standards for select GHD projects or client requirements.

Potential contractors or sub-contractors shall provide copies of their WESP as part of the 
Subcontractor Approval process. The contractor shall ensure that all employees, including 
subcontractors, implement and follow the requirements of applicable procedures.

3. Qualifications of Employees 

Contractors shall provide GHD with necessary certification to verify that all employees who might be 
exposed to an electrical hazard are qualified to work in that environment. 
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1. Purpose and Scope

Appropriate electrical protective equipment includes personal protective equipment (PPE) that is 
appropriate for the electrical and associated hazards present while working on or near energized 
electrical equipment. This includes flame-resistant clothing, head protection, safety glasses, di-
electric footwear, gloves and face shields. This applies to all GHD personnel and all subcontractors 
performing work on behalf of GHD. 

2. General 

All PPE has an intended use. Using PPE outside of the intended use will not afford the necessary 
protection to personnel. PPE specifically selected for electrical hazards shall only be used for those 
specific tasks.

PPE must be selected based on the hazard. PPE designed to provide protection from electrical 
shock may not be adequate for protecting people from flash hazards. Likewise, PPE designed for 
flash protection will not provide protection from electrical shock.

3. Training 

The training requirements specified shall apply to workers who face a risk of electrical hazard. Such 
workers shall be trained to understand the specific hazards associated with electrical energy, as 
follows:

a) They shall be trained in the safety-related work practices and procedural requirements 
necessary to provide protection from the electrical hazards associated with their job or task 
assignments

b) They shall be trained to identify and understand the relationship between electrical hazards 
and possible injury

3.1 Type of Training 

The training required shall be classroom or on-the-job training, or both. The degree of training 
provided shall be determined in accordance with the EQL of the worker.

3.2 Worker Training 

Qualified persons shall be trained in and knowledgeable about the construction and operation of 
equipment or a specific work method and trained to recognize and avoid the electrical hazards that 
might be present with respect to that equipment or work method. The following requirements shall 
also apply:
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1. Such persons shall be familiar with the proper use of the applicable special precautionary 
techniques and personal protective equipment (PPE), including arc flash, insulating and 
shielding materials, and insulated tools and test equipment.

2. Such persons permitted to work within the limited approach boundary of exposed energized
electrical conductors and circuit parts operating at 50 V or more shall, at a minimum, be 
additionally trained in the decision-making process to determine the degree and extent of the 
hazard and the PPE and job planning necessary to perform the task safely.

3.3 Training Documentation

The employer shall document that each worker has received the training required. This 
documentation shall be created when the worker demonstrates proficiency in the use of PPE,
maintained for the duration of the worker’s employment, and shall include the content of the 
training, the worker’s name, and the dates of training.

. 

4. Inspection and Testing 

4.1 Periodic Inspection and Testing 

Testing Certifications and Maintenance records shall be maintained in accordance with GHD’s ISO 
program and manufacturers’ recommendations, if applicable.

PPE shall be visually inspected for damage and defects before each day's use and immediately 
following any incident that can reasonably be suspected of having caused damage. Insulating 
gloves shall be given an air test, along with the inspection (see Section 4.3). Thereafter, such
inspections shall be conducted as often as service conditions require, but at least every 12 months, 
unless otherwise specified by the applicable CSA, UL, ULC, NFPA or ASTM Standard. PPE that 
has become contaminated with grease, flammable liquids, etc. shall be removed and sent to be 
laundered.

PPE shall be verified by an appropriate test and/or visual inspection before initial use to ascertain 
that insulating capability has been retained. Thereafter, such tests and inspections shall be 
conducted as often as service conditions and applicable standards and instructions require, but at 
least every 36 months, unless otherwise specified by the applicable CSA, UL, ULC, NFPA or ASTM 
Standard.

4.2 Testing 

Electrical Protective Equipment must undergo periodic electrical tests to ensure its protective 
qualities are still present. ASTM provides detailed information about the required testing.
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4.3 Glove and Sleeve Testing 

ASTM F 496 is the specification for In-Service Care of Insulating Gloves and Sleeves. In general, 
the procedures below shall be followed:

The glove is filled with air (manually or by an inflator) and checked for any leakage or holes. It is 
detected by either listening for escaping air or feeling the escaping air by holding the glove 
against the tester’s cheek.

Sleeves are inspected as they are rolled since they cannot be filled with air. Rolling stretches 
the sleeve along an edge, making cuts, tears, ozone cutting and various other damages more 
visible. After inspecting the outside of the sleeve, the procedure should be repeated with the 
sleeve turned inside out.

During testing, gloves and sleeves should not be expanded more than 1.5 times their regular size 
for Type I, and 1.25 times their regular size for Type II. These steps should then be repeated with 
the glove turned inside out.

In addition to this visual testing, electrical protective equipment shall also be subjected to periodic 
electrical tests. Gloves and sleeves being used in the field shall be electrically tested or replaced 
every six months. If the insulating equipment has been electrically tested but not issued for service, 
it shall not be put into service unless it has been tested within the previous 12 months.

Insulating equipment shall be marked with the latest test date or the next test due on. Gloves, 
sleeves and blankets shall be marked to indicate compliance with the re-test schedule and shall be 
marked with either the date tested or the date the next test is due.

Defective insulating equipment is removed from service immediately. Insulating equipment and any 
other electrical equipment or material found to be defective or damaged shall be immediately 
removed from service.

5. Storage
When not in use, electrical PPE must be stored in a manner that will prevent damage or 
deterioration. Protective cases shall be purchased with PPE where appropriate. PPE shall be stored 
in the protective case when not in use.

5.1 Storage and Care of Arc Flash PPE 

Arc flash rated clothing or any other clothing shall be kept clean. Grease, oil, or other contaminate
accumulation on the clothing might ignite in an arc flash. Arc flash rated clothing must be washed
separately from other fabrics and in accordance with manufactures guidelines. Arc flash rated 
clothing must be discarded after manufactures stated number of washes has been exceeded.

Arc flash rated PPE must be inspected before each use for holes, tears, cuts, contamination, or 
deterioration. All snaps, zippers, or fasteners must be in good working condition. Face shields must 
not be cracked, scratched or broken, Face shields and hood bands or supports must be in good 
working condition. Any PPE found to be damaged shall not be used. Defective PPE must be tagged 
defective until repaired or destroyed.
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6. Shock Protection 

When working around electrical circuits over 50 Volts, electric shock is a known and preventable 
hazard. Employees shall wear rubber insulating gloves as determined by the shock hazard analysis.
This hazard analysis may determine that other devices such as rubber blankets and covers may be
needed to adequately protect employees in addition to gloves. 

7. Arc Flash Protection

Correctly selected and rated PPE shall be worn as determined by the arc flash risk assessment. 
Determining the appropriate level of PPE is important. Too little PPE can expose a worker to 
potentially lethal injury. On the other hand, high levels of PPE are extremely bulky, and may restrict 
vision and movement, increasing the chance of an accident as well as increasing work time and 
difficulty.

NFPA 70E and CSA Z462 define five arc flash PPE categories which determine the proper level of 
PPE for a given task. The table below lists PPE required at each level. The risk level for a given 
task is determined either by conducting an arc flash risk assessment or by consulting Table 3-3.9.1 
from NFPA 70E (see below), which lists hazard categories for a wide range of tasks. Using an
engineering analysis to determine the incident energy and thus the required PPE is strongly 
recommended over the table method, and ensures the most appropriate PPE for the hazard and
therefore the greatest protection for the worker. The results of an incident energy risk assessement
to specify an arc flash PPE category is not permitted; rather, site-specific arc flash protection and 
PPE requirements must be decided on from the results. Reducing and managing incident energy 
exposure through engineering analysis can significantly impact and potentially reduce the required 
PPE for performing tasks on electrical equipment, a benefit that cannot be gained using the task 
tables and charts.

Arc Flash PPE 
Category Incident Energy (cal/cm2) Examples of PPE Required*

0 1.2 or lower Non-melting clothing

1 1.2 – 4 AR shirt and pants

2 4 – 8 AR shirt and pants, cotton underwear

3 8 – 25 AR shirt and pants, AR Coveralls, cotton 
underwear

4 25 – 40 and higher** AR shirt and pants, full-coverage flash 
suit, cotton underwear
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Notes:

* Other combinations are possible; see NFPA 70E for details. Safety boots, face shields, and 
leather over voltage-rated gloves should be worn.

** Incident energy levels above 40 cal/cm2 require special care to de-energize equipment when 
possible, as they represent the most extreme hazards. Some companies offer PPE rated above 
40 cal/cm2, but in general this level of risk is considered impractical to protect against. 

The PPE tables provided in NFPA 70E are valid only for limited ranges of available current and
fault-clearing times, generally appropriate only for small facilities. In addition, the PPE requirements 
in the tables tend to be more conservative than what is required by a detailed risk assessment. 
Conducting a risk assessment is preferable to using the NFPA 70E tables.

PPE can protect workers against the risk of incurable burns, but it does little to prevent injury from 
other causes such as blast pressure, falls, or shrapnel.

Gloves used for arc flash protection must be long enough to cover body parts that are exposed to 
the flash hazard. Gloves shall be of sufficient length to cover these parts until they overlap other 
flash protection, such as the sleeve of an arc flash rated flash-protection garment. The glove must 
cover any openings in the sleeve, such as the slit for the cuff. Voltage-rated gloves may be used for 
flash protection only when used with leather protectors.

Rubber Insulating Gloves/Leather Protectors – ASTM Labelling Chart* 

Class of Glove**

AC Proof – Test 
Voltage
rms, V

Maximum AC Use 
Voltage 

ac rms, V

Maximum DC Use 
Voltage 
avg, V

ANSI / ASTM D120 
EN60903

Class 00

2,500 500 750

ANSI / ASTM D120 
EN60903

Class 0

5,000 1,000 1,500

ANSI / ASTM D120 
EN60903

Class 1

10,000 7,500 11,250
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Class of Glove**

AC Proof – Test 
Voltage
rms, V

Maximum AC Use 
Voltage 

ac rms, V

Maximum DC Use 
Voltage 
avg, V

ANSI / ASTM D120 
EN60903

Class 2

20,000 17,000 25,500

ANSI / ASTM D120 
EN60903
Class 3

30,000 26,500 39,750

ANSI / ASTM D120 
EN60903
Class 4

40,000 36,000 54,000

* Adapted from ASTM International (American Society for Testing and Materials) D120-09 Standard 
Specification for Rubber Insulating Gloves

** Label color is determined in ASTM D120. Each class of glove has its own label color to provide 
quick visual reference for end users.

Arc flash rated sleeves are not permitted to be worn alone. Flash protection is always required for 
the arms. A long-sleeve shirt, jacket, or coverall is required that meets the Arc Rating category 
based on Incident Energy of the circumstance.

Arc flash rated jackets or coats will not provide leg protection to the lower extremities. Hazard 
Category level appropriate pants or coveralls are required for leg protection. Care must be taken to 
ensure that the arc flash will not migrate under loose garments.

Body protection may include arc rated shirt and pants, jacket, lab coat, or coveralls. Arc flash rated
(formerly FR) and natural fiber garments shall be permitted to be used for a layered system for 
added protection. A typical layering system may include an undershirt, a shirt, and trouser and 
coverall. Specific tasks may call for specific protection systems. Garments worn as outer layers over 
arc flash rated clothing, such as jackets or rainwear, shall also be made from arc flash rated
material. Synthetic fibers that can melt shall be prohibited next to the skin. Natural fiber garments 
must be worn as under layers. Acceptable natural fabrics are cotton, wool, or silk. An incremental 
amount of elastic in underwear and socks is permitted.
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Layering of arc rated clothing to achieve a desired Arc Flash Rating in cal/cm2 protection is not an 
exact science. In some situations, the protection factor actually decreases. Arc Rated outerwear 
must meet or exceed the Flash Hazard rating that is provided on the equipment panel label.

Face shields and safety glasses shall be used to protect the eyes from flash. Safety glasses are 

required at all times. Employees shall wear nonconductive, arc flash rated head protection 
whenever danger of head injury from electric shock or burns exists due to contact with live 
energized parts. All hard hats must meet at a minimum Type I Class E requirements. Metal framed 
glasses are not to be worn as part of Arc Flash PPE

NFPA 70E requires hearing protection for Arc Flash PPE Categories 2, 3 and 4. NFPA 70E 
describes hearing protection as ear canal inserts. Full earmuff types are also acceptable as long as 
they fit properly under the hood. It would not be necessary to use arc rated earplugs for 
categories 3 and 4 because NFPA 70E requires you wear a hood at these hazard risk category 
levels. The arc rated hood, tested under ASTM 2178, would not allow enough energy to be 
transmitted through the hood to ignite or melt the earplugs or muff type hearing protection. For 
categories 1 and 2, where NFPA 70E does not mandate the use of a hood, arc rated earplugs must 
be worn.

Class E (Electrical) Hard Hats are designed to reduce exposure to high voltage conductors, and 
offer dielectric protection up to 20,000 volts (phase to ground). This amount of voltage protection, 
however, is designated to the head only, and is not an indication of voltage protection allocated to 
the user as a whole. Only Class E Hard Hats are to be used. 

Only footwear bearing the following CSA and ASTM symbols (see below) or markings are to be 
worn when performing with or around electricity.

An "internal protection code" is also required. This code will be permanently marked on the outside 
or inside of at least one shoe/boot, as shown below.

Position: 1 2 3 4 5 

Mark: 1 P M E X 

1. Level of toe protection (1 for Grade 1, 2 for Grade 2, 0 if not)
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2. Presence of puncture-resistant sole (P if present, 0 if not)

3. Presence of metatarsal protection (M if present, 0 if not)

4. Type of electrical protection (E if shock resistant, S if static dissipative, C if conductive, 0 if no 
protection)

5. Chainsaw protection (X if present, 0 if not)

(Taken from: Z195.1-02 Guideline on Selection, Care and Use of Protective Footwear, Canadian 
Standards Association, 2002.)

All footwear manufactured to the ASTM specification must be marked with the specific portion of the 
standard with which it complies. One shoe of each pair must be clearly and legibly marked (stitched 
in, stamped on, pressure sensitive label, etc.) on either the surface of the tongue, gusset, shaft or 
quarter lining.

The following is an example of an ASTM F2413-05 marking that may be found on protective 
footwear:

ASTM F2413-05
M I/75/C/75/Mt75
PR
CS

This line identifies the ASTM standard it indicates that the protective footwear meets the 
performance requirements of ASTM F2413 issued in 2005.

This line identifies the gender [M (Male) or F (Female)] of the user. It also identifies the existence of 
impact resistance (I), the impact resistance rating (75 or 50 foot-pounds), compression resistance 
(C) and the compression resistance rating (75 or 50 which correlates to 2,500 pounds and 
1,750 pounds of compression respectively). The metatarsal designation (Mt) and rating (75 or 
50 foot-pounds) is also identified.

Lines 3 and 4 are used to identify footwear made to offer protection from other specific types of 
hazards referenced in the standard. They are used to designate conductive (Cd) properties, 
electrical insulation properties (EH), footwear designed to reduce the accumulation of excess static 
electricity (SD), puncture resistance (PR), chain saw cut resistance (CS) and dielectric insulation 
(DI), if applicable. Line 4 is only used when more than three sections of the ASTM standard apply. 
Footwear bearing the ASTM markings must include “EH” in this line.
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Protective Clothing, Non-melting or Untreated Natural Fiber (i.e. untreated cotton, wool, rayon, or 
silk, or blends of these materials) with a fabric weight of at least 4.5 oz/yd²: 

Cotton undergarments

Shirt (long sleeve)

Pants (long)

Protective Equipment:

Safety glasses or safety goggles (selection required) 

Hearing protection (ear canal inserts)

Heavy duty leather gloves (as needed) (Note 1) 

Class E hard hat

Shock resistant work boots

Arc-rated (AR) Clothing, Minimum Arc Rating of 4 cal/cm² (Note 1)

Cotton undergarments

Arc-rated long-sleeve shirt and pants or arc-rated coverall

Arc-rated jacket, parka, rainwear, or hard hat liner (as needed) 

AR Protective Equipment:

Safety glasses or safety goggles (selection required) 

Hearing protection (ear canal inserts)  

Heavy duty leather gloves (Note 1) 

Arc-rated face shield (Note 2) or arc flash suit hood

Class E hard hat

Shock resistant work boots

AR Clothing, Minimum Arc Rating of 8 cal/cm² (Note 1)

Cotton undergarments

Short-sleeved “T” shirt

Arc-rated coveralls or jacket and bibs or 50” coat with leggings; or

Arc-rated long-sleeve shirt and pants 
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Arc-rated jacket, parka, rainwear, or hard hat liner (as needed)

AR Protective Equipment:

Safety glasses or safety goggles (selection required) 

Hearing protection (ear canal inserts)

  Arc-rated (12 cal) arc flash hood or Class E hard hat with arc rated face shield (Note 2) with 
sock balaclava 

Heavy duty leather gloves (Note 1) 

Shock resistant work boots

AR Clothing, Minimum Arc Rating of 25 cal/cm² (Note 1)

Arc-rated long-sleeve shirt (Note 3)

Arc-rated pants (Note 4)

Arc-rated coverall (Note 3)

Arc-rated arc flash suit jacket (Note 3)

Arc-rated arc flash suit pants (Note 3)

Arc-rated arc flash suit hood (Note 3)

Arc-rated jacket, parka, or rainwear (as needed)

AR Protective Equipment

Hard hat

Arc-rated hard hat liner

Safety glasses or safety goggles (selection required)

Hearing protection (ear canal inserts)

Arc-rated gloves (Note 2)

Leather work shoes

Shock resistant work boots

AR Clothing, Minimum Arc Rating of 40 cal/cm² (Note 1)

Arc-rated long-sleeve shirt (Note 4) 

Arc-rated pants (Note 4) 

Arc-rated coverall (Note 4) 

Arc-rated arc flash suit jacket (Note 4) 
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Arc-rated arc flash suit pants (Note 4) 

Arc-rated arc flash suit hood (Note 4) 

Arc-rated jacket, parka, or rainwear (as needed) 

If rubber insulating gloves with leather protectors are required by Table 130.7(C)(15)(a) or 
130.7(C)(15)(b), additional leather or arc flash gloves are not required. The combination of rubber 
insulating gloves with leather protectors satisfies the arc flash protection requirement.

:  Face shields are to have wrap-around guarding to protect not only the face but also the 
forehead, ears, and neck or, alternatively, an arc–rated arc flash suit hood is required to be worn.

:  An alternate is to use a total FR clothing system and hood, which shall have a minimum arc 
rating of 25 for Hazard/Risk Category 3.

The total clothing system consisting of FR shirt and pants.
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1. Electrical Safety Auditing

1.1 Electrical Safety Program 

The electrical safety program shall be audited to verify that the principles and procedures of the 
electrical safety program are in compliance with this Standard. The frequency of the audit shall not 
exceed 3 years. If these audits find that the principles and procedures of the program are not being 
followed, appropriate revisions to the training program or revisions to procedures must be made.

1.2 Field Work 

Field work shall be audited to verify that the requirements contained in the procedures of the 
electrical safety program are being followed. When the auditing determines that the principles and 
procedures of the electrical safety program are not being followed, the appropriate revisions shall 
be made to the training program or revisions shall be made to the procedures.

1.3 Documentation 

The audits shall be documented.
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Appendix F 
CAL/OSHA Specific Procedures for High Voltage 

Electrical Exposure and Live Line Tools 
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Appendix F CAL/OSHA Requirements 
Live Line Tools 

 Live line tools will be of proper design and construction.  Live-line tool rods, tubes and poles shall be 
designed and constructed to withstand the following minimum tests: 

 100,000 volts per foot (3281 volts per centimeter) of length for 5 minutes if the tool is made of 
fiberglass-reinforced plastics (FRP), or 

 75,000 volts per foot (2461 volts per centimeter) of length for 3 minutes if the tool is made of wood, or 

 Other tests COMPANY can demonstrate are equivalent.  

Each live line tool shall be and is wiped clean and visually inspected for defects before each day. 

Tools will be removed from service if defects are found.  If any defect or contamination that could 
adversely affect the insulating qualities or mechanical integrity of the live-line tool is present after wiping, 
the tool shall be removed from service and examined and tested according to paragraph (b)(3) of 
1926.957 before being returned to service. 

Live-line tools used for primary employee protection shall be removed from service every 2 years for 
examination, cleaning, repair and testing.  Live-line tools used for primary employee protection shall be 
removed from service every 2 years and whenever required under paragraph (j)(2)(ii) of 1910.269 
(Electric Power Generation, Transmission and Distribution) for examination, cleaning, repair and testing. 

Guidelines for the examination, cleaning, repairing and in-service testing of live line tools are specified in 
the Institute of Electrical and Electronics Engineers' IEEE Guide for Maintenance Methods on Energized 
Power Lines, IEEE Std 516-2009. 

 Users of live line tools shall be trained on the requirements of this procedure prior to use of live line 
tools. 

 Training shall be documented and retained in the employee training file. 
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Appendix F CAL/OSHA Requirements 
Electrical High Voltage 

All work locations shall be safely accessible whenever work is to be performed. Examples include: 

 A clear working space must be maintained in the front, back and on each side of all electrical 
enclosures and around electrical equipment for a safe operation and to permit access for maintenance 
and alteration. 

 A minimum two-foot working floor space in front of panels and enclosures shall be painted yellow. 

 Employees may not enter spaces containing exposed energized parts unless adequate illumination is 
provided. Illumination shall be provided as needed to perform the work safely. 

 Housekeeping in distribution rooms must receive high priority to provide a safe working and walking 
area in front of panels and to keep combustible materials to the minimum required to perform 
maintenance operations. 

 All enclosures and distribution rooms must have "Danger: High Voltage – Authorized Personnel Only" 
posted on the front panel and on entrance doors. 

 Flammable materials are strictly prohibited inside distribution rooms (Boxes, rags, cleaning fluids, 
etc.). 

 When an employee works in a confined or enclosed space that contains exposed energized parts, the 
employee shall isolate the energy source and turn off the source and lock and tag out the energy 
source (Only qualified electricians can work on an exposed energy source). 

 Protective shields, protective barriers or insulating materials as necessary shall be provided. 

COMPANY shall furnish such safety devices and safeguards as may be necessary to make the 
employment or place of employment as free from danger to the safety and health of employees as the 
nature of the employment reasonably permits. COMPANY shall examine or test each safety device at 
such intervals as may be reasonably necessary to ensure that it is in good condition and adequate to 
perform the function for which it is intended. Any device furnished by COMPANY found to be unsafe shall 
be repaired or replaced. 

Employees shall be instructed to inspect each safety device, tool or piece of equipment, each time it is 
used and to use only those in good condition. COMPANY shall require the use of safety devices and 
safeguards where applicable. 

Insulating equipment designed for the voltage levels to be encountered shall be provided by COMPANY. 
Insulating equipment designed for the voltage levels to be encountered shall be provided and employees 
shall be instructed to use the equipment. 
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Only qualified electrical workers shall work on energized conductors or equipment connected to energized 
high-voltage systems. Except for replacing fuses, operating switches, or other operations that do not 
require the employee to contact energized high-voltage conductors or energized parts of equipment, 
clearing "trouble" or in emergencies involving hazard to life or property, no such employee shall be 
assigned to work alone. Employees in training, who are qualified by experience and training, shall be 
permitted to work on energized conductors or equipment connected to high-voltage systems while under 
the supervision or instruction of a qualified electrical worker. 

During the time work is being done on any exposed conductors or exposed parts of equipment connected 
to high-voltage systems, a qualified electrical worker, or an employee in training, shall be in close 
proximity at each work location to: 

 Act primarily as an observer for the purpose of preventing an accident. 

 Render immediate assistance in the event of an accident. Such observer will not be required in 
connection with work on overhead trolley distribution circuits not exceeding 1,500 volts D.C. where 
there is no conductor of opposite polarity less than 4 feet there from, or where such work is performed 
from suitable tower platforms or other similar structures. 

Covers or barriers must be installed on boxes, fittings and enclosures to prevent accidental contact with 
live parts. Suitable temporary barriers or barricades shall be installed when access to opened enclosures 
containing exposed energized equipment is not under the control of an authorized person. 

In locations where electric equipment is likely to be exposed to physical damage, enclosures or guards 
shall be so arranged and of such strength as to prevent such damage. 

Entrances to rooms and other guarded locations containing exposed live parts shall be marked with 
conspicuous warning signs forbidding unqualified persons to enter. 

COMPANY or the owner, agent, or employer responsible for the operations of equipment shall post and 
maintain in plain view of the operator and driver on each crane, derrick, power shovel, drilling rig, hay 
loader, hay stacker, pile driver, or similar apparatus, a durable warning sign legible at 12 feet reading: 
"Unlawful To Operate This Equipment Within 10 Feet Of High-Voltage Lines of 50,000 Volts Or Less." 

Safe guards shall be in place when working on or near overhead power lines. COMPANY nor any person, 
firm, or corporation, or agent of same, shall require or permit any employee to perform any function in 
proximity to energized high-voltage lines; to enter upon any land, building, or other premises and there 
engage in any excavation, demolition, construction, repair, or other operation; or to erect, install, operate, 
or store in or upon such premises any tools, machinery, equipment, materials, or structures (including 
scaffolding, house moving, well drilling, pile driving, or hoisting equipment) unless and until danger from 
accidental contact with said high-voltage lines has been effectively guarded against. 
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The erection, operation or dismantling of any boom-type lifting or hoisting equipment, or any part thereof, 
closer than the minimum clearances from energized overhead high-voltage lines set forth is strictly 
prohibited. 

When performing work with live line tools, minimum clear distances shall be maintained. Conductor 
support tools, such as link sticks, strain carriers and insulator cradles shall be permitted to be used 
provided that the clear insulation is at least as long as the insulator string or the minimum distance 
specified for the operating voltage. 

Work shall not be performed on exposed energized parts of equipment or systems until the following 
conditions are met: 

 Responsible supervision has determined that the work is to be performed while the equipment or 
systems are energized. 

 Involved personnel have received instructions on the work techniques and hazards involved in 
working on energized equipment. 

 Suitable personal protective equipment and safe guards (i.e., approved insulated gloves or insulated 
tools) are provided and used. 

Conductive measuring tapes, ropes or similar measuring devices and conductive fish tapes shall not be 
used when working on or near exposed energized conductors or parts of equipment. Conductive fish 
tapes shall not be used in raceways entering enclosures containing exposed energized parts unless such 
parts are isolated by suitable barriers. 

 While any employee is exposed to contact with parts of fixed electric equipment or circuits which have 
been deenergized, the circuits energizing the parts shall be locked out or tagged or both. 

 If any employee is exposed to contact with parts of fixed electric equipment or circuits which have 
been deenergized, the circuits energizing the parts shall be locked out or tagged or both. 

 All electrical equipment and systems shall be treated as energized until tested or otherwise proven to 
be de-energized.  

 Per COMPANY policy all electrical will be outsourced and performed only by qualified and licensed 
electrical contractors who are familiar with the use of special precautionary techniques, PPE, 
insulating and shielding materials and insulated tools. Any equipment being made ready for 
maintenance will be locked out using COMPANY's Control of Hazardous Energy – Lock Out/Tag Out 
Program. Lockouts are performed by the HSE Manager, Shop Foreman or Branch Manager. 
Designated employees in some branches may be trained by local management to lock out equipment. 
If live sources are to be worked it will only be performed with the knowledge of local management. 
Only certified electricians may work on electric circuit parts or equipment. 

 Authorized Person duties after the required work on an energized system or equipment - The 
authorized person shall be responsible for removing from the work area any temporary personnel 
protective equipment and reinstalling all permanent barriers or covers.  
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 Authorized personnel will be trained in lock out/tag out procedures.  

 Affected personnel will be notified when lock out/tag out activities are being performed in their work 
area.  

 Employees shall be instructed to inspect each safety device, tool or piece of equipment. Employees 
shall be instructed to inspect each safety device, tool or piece of equipment, each time it is used and 
to use only those in good condition.  

 COMPANY requires the use of safety devices and safeguards where applicable. 

 The use of a hard fixed GFCI or a portable GFCI adapter shall be used with all portable hand tools, 
electric extension cords, drop lights and all 110 volt equipment.  

 Defective insulating equipment is removed from service immediately. Insulating equipment and any 
other electrical equipment or material found to be defective or damaged shall be immediately removed 
from service. 

 Periodic visual and electrical re-testing of all insulating gloves, sleeves and blankets shall be made at 
the prescribed intervals. Insulated gloves, sleeves and blankets must be visually inspected and 
electrically re-tested periodically at prescribed intervals or when found to be damaged or defective. 

 Insulating equipment shall be marked with the latest test date or the next test due on. Gloves, sleeves 
and blankets shall be marked to indicate compliance with the re-test schedule and shall be marked 
with either the date tested or the date the next test is due. 

 Only Qualified Personnel, who have been authorized by the department supervisor or manager, may 
make repairs to supply cords on electrical tools and to extension cords.  

 The names of employees authorized to make repairs will be posted in the workplace.  

 Only certified electricians shall be allowed to make repairs to electrical equipment and wiring systems.  

 The supervisor obtaining the services of a certified electrician is responsible to verify the electrician's 
credentials.  

 Employees shall not enter spaces containing exposed energized parts unless qualified and proper 
illumination exists to enable employees to work safely.  

 Employees shall not wear conductive apparel such as rings, watches, jewelry, etc. (unless they are 
rendered non-conductive by covering, wrapping, or other insulating means) while working on or near 
open energized equipment this includes batteries on trucks, forklifts, phone backup systems or other 
such equipment.  

 If employees are subject to handle long dimensional conductor objects (ducts or pipes), steps for safe 
work practices shall be employed to ensure the safety of workers. 

 Only approved, non-conductive ladders, may be used when working near or with electrical equipment, 
which includes changing light bulbs.  

 Ladders must be either constructed of wood, fiberglass, or have non-conductive side rails.  
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 Wood ladders should not be painted, which can hide defects, except with clear lacquer.  

 When using ladders they shall be free from any moisture, oils, and greases.  

 All electrical equipment and tools must have an on and off switch and may not be turned on or off by 
plugging or unplugging the supply cord at the power outlet.  

 Circuit breaker panel boxes and disconnects must be labeled with the voltage rating.  

 Each breaker within a breaker panel must be labeled for the service it provides.  

 Disconnect switches providing power for individual equipment must be labeled accordingly.  

 Only approved, certified, electrical contractors may perform construction and service work on 
COMPANY or client property.  

 It is the Manager/Supervisors responsibility to verify the contractor's certification.  

 Approved fire extinguishers must be provided near electrical breaker panels and distribution centers.  

 Water type extinguishers shall not be located closer than 50 feet from electrical equipment.  

 All gas compressors, air compressors, separators, vessels, etc. shall be grounded by means of using 
a lug and ground strap, nominal in size to a ½" bolt or larger, attached to a ground rod six feet or 
longer.  

 Equipment bonding jumpers shall be of copper or other corrosion-resistance material.  

 The transfer of hazardous or flammable material from a metal or plastic container with a flash point of 
100 degrees F or less shall have a ground strap from the container and attached to the skid or a 
ground rod placed in the ground. 

All affected employees will be trained in high voltage electrical safety requirements and the training shall 
be documented. 

Safe work practices shall be employed to prevent electric shock or other injuries resulting for either direct 
or indirect electrical contacts when work is performed near or on equipment or circuits which are or may 
be energized.  

 If someone is discovered that has received an electric shock and is unconscious, first check to see if 
their body is in contact with an electrical circuit. Do not touch a person until you are sure there is no 
contact with an electrical circuit.  

 When it is safe to make contact with the victim, begin CPR if the person's heart has stopped or they 
are not breathing.  

Call for help immediately. 
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