
  

 

 

 

February 25, 2016 
 
TRW Automotive U.S., LLC 
Attn: Robert Bleazard 
11202 East Germann Rd 
Mesa, AZ 85212 
 

Re: Former TRW Union Springs Facility 
Site ID No. C706019 
Village of Union Springs, Town of Springport, Cayuga County 
Remedial Investigation Work Plan 

 
Dear Mr. Bleazard: 
 

The New York State Department of Environmental Conservation (Department) has 
reviewed the letter dated February 24, 2016 responding to the Department’s letter dated 
February 1, 2016 which approved, with modifications, the Remedial Investigation Work 
Plan (RIWP) for the Former TRW Union Springs Facility.  The response is acceptable and 
the Department agrees to further discuss the issues raised in item 1 of the Department’s 
February 1st letter. Please attach the letters to the front of all copies of the RIWP. 

 
Please recall, the Department requires notification at least seven days in advance 

of field work. If you have any questions, please do not hesitate to contact me at 315-426-
7411 or joshua.cook@dec.ny.gov. 
 

Sincerely, 

 
Joshua P. Cook, P.E. 
Environmental Engineer 2 
 

ec: Margaret Sheen (NYSDEC) 
Harry Warner (NYSDEC) 
Joshua Cook (NYSDEC) 
Maureen Schuck (NYSDOH) 
Jacquelyn Nealon (NYSDOH) 
Robert Bleazard (TRW) 
Wendell Barner 
Robert Sents (ERM) 

mailto:joshua.cook@dec.ny.gov
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24 February 2016          
 
Mr. Josh Cook, P.E. 
Environmental Engineer 2 
New York State Department of Environmental Conservation 
Region 7 - Division of Environmental Remediation 
615 Erie Blvd West 
Syracuse, New York 13204-2400 
 
RE: Former TRW Union Springs Facility 

Site ID No. C706019 
Village of Union Springs, Town of Springport, Cayuga Co. 
Remedial Investigation Work Plan 

 
Dear Mr. Cook: 
 
TRW Automotive U.S. LLC (TRW; the Volunteer) received 
correspondence from the New York State Department of Environmental 
Conservation (NYSDEC) and New York State Department of Health 
(NYSDOH) dated 1 February 2016, approving the Remedial Investigation 
Work Plan (RIWP) pending responses to five comments, which are 
presented below. On behalf of the Volunteer, ERM Consulting & 
Engineering, Inc. (ERM) and The Slater Law Firm, PLLC (The SLF) 
prepared the following responses to the state’s comments.  
 
For clarity of review, NYSDEC’s and NYSDOH’s comments are repeated 
below in italic font followed by ERM’s and/or The SLF’s response in plain 
font.   
 

1. Section 1.1, Final Paragraph – Further evaluation of the current and 
reasonably anticipated use of the various areas of the site will be necessary 
prior to completion of the remedial investigation and selection of a remedy. 
Please refer to 6 NYCRR 375-1.8(g)(5). As noted in the Department’s 
letter dated December 1, 2015, the Department contends the current 
and/or reasonably anticipated future use of the various areas of the site are 
as follows: 

 Parcel 22.1 – Restricted residential (reasonably anticipated 
use) 

  Parcel 22.2 – Restricted residential (reasonably anticipated 
use) 

  Western portion of Parcel 21 – Restricted residential (current 
use) 

Environmental 
Resources 
Management 
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Dewitt, NY 13214 
+1 315 445 2554 
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 Remainder of Parcel 21 – Commercial (reasonably anticipated 
use) 

It is further noted that that the deed restrictions and easement that are 
currently in place on the site appear to limit excavation and provide access 
to TRW, but do not appear to limit site usage. Unrestricted use SCOs, 
which are always pertinent for a remedial program; 

 
The Volunteer does not agree with the first comment presented in 
the NYSDEC’s RIWP acceptance letter. ERM recommends 
approving the RIWP without this modification and continuing the 
discussions with the Volunteer on applicable land usages and 
SCOs, if necessary, realizing that this may result in the need to 
collect additional data prior to completion of the RIWP, depending 
on the outcome of the discussions.  

 
The SLF prepared the following response to the NYSDEC 
recommend modification number 1:  
 
The Department contends that the reasonably anticipated future 
use of the various areas of the Site includes restricted residential 
and/or commercial use. The use of the Site (or any portions of it), 
however, for restricted residential and/or commercial use is clearly 
barred by long-existing deed restrictions of record. 
 
Enclosed please find a copy of the Bargain and Sale Deed with 
Covenant against Grantor, dated December 15, 1997, filed in the 
Cayuga County Clerk’s Office at the time of the transfer of the 
property from TRW, Inc. to the present owner, LPW Development, 
Inc.. Schedule B to the Bargain and Sale Deed specifically states 
that: 
 

There shall be no use of the real property…that 
would result in grading, excavating, mining, drilling, 
or other use or development which would disturb 
soils, subsoils, or groundwater… 

 
There are two stated exceptions – if TRW consents (our client does 
not and will not approve any use by other than industrial) or if 
allowed by the Easement, which, as you have noted, simply grants 
access to TRW to the property. 
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There is no “reasonably anticipated use” for restricted residential or 
commercial without construction of a building or appurtenances; 
that would clearly require some “disturbances of soils, subsoils…”, 
so it seems plain that those uses are barred by negative restrictive 
deed covenants of record and cannot be considered here. 
 
Given this, “conformity” to either restricted residential or 
commercial standards cannot be achieved, would be inconsistent 
with existing deed restrictions, and would be inconsistent with 
existing institutional controls (§375-1.8(f)(2)). The Department, as a 
result, could not approve such a remedy (§375-1.8(g)(5)). 
 
The provisions of §375-1.8(g) do allow the Department to approve a 
non-conforming use of the property but such right, we believe, is 
inapplicable here – any use of the property where soils or 
subsurface soils would be disturbed is categorically barred. There is 
not, in essence, any lesser use that is practical, feasible, or 
reasonably anticipated for the property. 
 
We would also note that restricting future uses at the property to 
industrial uses only are wholly consistent with the local zoning 
law.   
 
First, the present industrial use would be a non-conforming use 
that was (and has been continually) in existence prior to any zoning 
code provisions established by the Village of Union Springs.  Under 
well-accepted law in New York, prior nonconforming uses in 
existence prior to or at the time a zoning ordinance is adopted are, 
generally constitutionally protected.  Buffalo Crushed Stone v. 
Town of Cheektowaga, 13 NY3d 92 (2009).   Restricting future uses 
to industrial only, therefore, is consistent with this doctrine. 
  
Second, the use of the term “Commercial” in describing the zone in 
which the property is located under the local zoning law is a bit of 
a misnomer: “Industrial Uses” under the Village of Union Springs 
Zoning Law are, in fact, uses expressly permitted in “Commercial 
(C) Zoning Districts” - there is, in fact, no designated industrial 
zone in the Village’s Zoning Law.  Under Village of Union Springs 
zoning law (§7-725-b); this delineations of a use in the law confirms 
that the use is “permitted” subject only to requirements imposed 
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otherwise by applicable local law (found in the Village Law at §6-
12(A)(4)). 
 
Finally, TRW does intend to apply to the Town to make 
appropriate zoning changes to allow industrial use only at the 
property (§375-1.8(g)(5)(ii)) and to assure that the uses designated 
by zoning code are consistent with the deed restrictions of record. 
While TRW reserve these rights in the deed restrictions of record, 
TRW will expand the proposed shallow soil sampling west of 
Creamery Road to allow for the evaluation of the top 2 feet of soil 
cover. These data will allow TRW to evaluate the soil cover for the 
appropriate use-based soil requirements or as part of a potential 
buffering zone between the adjacent properties. 

 
2. Section 2.4 – Deeper sediment samples may be necessary depending on the 

results of the planned sediment sampling. The need for deeper samples will 
be based on evaluation of the data obtained. 

 
ERM will complete the sediment and surface water sampling as 
outlined in the RIWP, and will make recommendations regarding 
the potential need to collect deeper sediment samples based on 
interpretation of the resulting analytical data and the evaluation of 
the potential risk associated with site conditions.  

 
3. Table 3 – The current NYSDOH ambient air guidance value for 

tetrachloroethene is 30 micrograms per cubic meter (ug/m3) and for 
trichloroethene is 2 ug/m3. Refer to 
http://www.health.ny.gov/environmental/indoors/vapor_intrusion/update.
htm. These ambient air guidance values should be utilized moving 
forward. 

 
The current NYSDOH ambient air guidance values for 
tetrachloroethene and trichloroethene will be utilized in future 
indoor air evaluations. 

 
4. Table 3 – The table indicates sub-slab and indoor air samples were 

collected on 01/31/15, but the ambient air sample and its duplicate were 
collected on 06/11/13. Based on the “Comprehensive Report: Site 
Characterization and Remedial Investigation” dated July 2015 and 
prepared by ERM, the Department understands outdoor air samples were 
collected on January 31, 2015, and there was an error in Table 3. As per 
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the work plan, all future soil vapor intrusion sampling will have sub-slab, 
indoor and ambient air samples collected on the same day, at the same 
time. 

 
Thank you for pointing out an error in Table 3. The ambient air 
sample in question was collected on 31st January 2015, concurrent 
with the sub-slab and indoor air samples. ERM has corrected this 
error. 
 
ERM completed the proposed soil gas and indoor air evaluation as 
proposed in the RIWP during the week of 8th February 2016. All 
soil gas, sub-slab soil gas, indoor air samples and associated quality 
assurance (QA)/ quality control (QC) samples including ambient 
air samples were collected on the same day/time.  

 
5. Table 3 - According to the data, sub-slab concentrations of trichloroethene 

(TCE) and 1,1,1-trichloroethane (TCA) were as high as 329 micrograms 
per cubic meter (ug/m3) and 1390 ug/m3 respectively. Indoor air samples 
for TCE and TCA were within typical background concentrations, 
however, tetrachloroethene (PCE) was detected at 18.5 ug/m3. Based on 
NYSDOH guidance, mitigation is recommended based on the potential for 
soil vapor intrusion to occur. The concentration of PCE within the indoor 
air may be the result of PCE use within the building since the sub-slab 
concentration is lower (14.1 ug/m3) than the indoor air. Reasonable steps 
should be taken to identify the source of the PCE and to reduce PCE 
concentrations in the indoor air of the on-site warehouse building to the 
extent that is possible. The potential for soil vapor intrusion through sub-
slab contamination should be addressed, either through mitigation or 
monitoring. The round of sampling planned per the work plan will assist 
in further evaluating necessary actions. 

 
As stated above, ERM recently completed the soil gas, sub-slab soil 
gas and indoor air evaluation as outlined in the RIWP to further 
evaluate potential VOC sources and potential health risks. These 
data will be used to make decisions and recommendations on the 
potential need for future monitoring and/or mitigation associated 
with the potential for soil vapor intrusion. 

 
The Volunteer concurs with the NYSDEC’s and NYSDOH’s 
comments numbered two through five and respectfully requests 
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approval of the RIWP with the understanding that further 
discussion may be required on comment number one.  

 
Thank you for your assistance.  Please contact me at 315-233-3038 
or Rob.Sents@erm.com if you have any questions or comments. 

 
Sincerely, 

 
Robert Sents 
Senior Project Manager 

 

 
Enclosure 
 

Cc: Harry Warner (NYSDEC)  
Joshua Cook (NYSDEC)  
Margaret Sheen (NYSDEC) 
Maureen Schuck (NYSDOH)  
Jacquelyn Nealon (NYSDOH)  
Robert Bleazard (TRW)  
Scott Blackhurst (TRW) 
Joe Fiacco (ERM) 
John Kuhn (ERM) 
Wendell Barner (Barner Consulting LLC) 



  

 

 

 

February 1, 2016 
 
TRW Automotive U.S., LLC 
Attn: Robert Bleazard 
11202 East Germann Rd 
Mesa, AZ 85212 
 

Re: Former TRW Union Springs Facility 
Site ID No. C706019 
Village of Union Springs, Town of Springport, Cayuga County 
Remedial Investigation Work Plan 

 
Dear Mr. Bleazard: 
 

The New York State Department of Environmental Conservation (Department) and 
the New York State Department of Health (NYSDOH) have reviewed the Remedial 
Investigation Work Plan (work plan) for the Former TRW Union Springs Facility (site) 
dated December 2015, which was prepared by ERM Consulting and Engineering, Inc. 
(ERM) on behalf of TRW Automotive U.S., LLC (TRW). With the following modifications, 
and in consideration of the letter from ERM dated December 30, 2015, the work plan is 
hereby approved. 

 
1. Section 1.1, Final Paragraph – Further evaluation of the current and reasonably 

anticipated use of the various areas of the site will be necessary prior to completion 
of the remedial investigation and selection of a remedy. Please refer to 6 NYCRR 375-
1.8(g)(5). As noted in the Department’s letter dated December 1, 2015, the 
Department contends the current and/or reasonably anticipated future use of the 
various areas of the site are as follows: 
 

 Parcel 22.1 – Restricted residential (reasonably anticipated use) 

 Parcel 22.2 – Restricted residential (reasonably anticipated use) 

 Western portion of Parcel 21 – Restricted residential (current use) 

 Remainder of Parcel 21 – Commercial (reasonably anticipated use) 
 

It is further noted that that the deed restrictions and easement that are currently in 
place on the site appear to limit excavation and provide access to TRW, but do not 
appear to limit site usage. 
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2. Section 2.4 – Deeper sediment samples may be necessary depending on the results 

of the planned sediment sampling. The need for deeper samples will be based on 
evaluation of the data obtained. 
 

3. Table 3 – The current NYSDOH ambient air guidance value for tetrachloroethene is 
30 micrograms per cubic meter (ug/m3) and for trichloroethene is 2 ug/m3.  Refer to 
http://www.health.ny.gov/environmental/indoors/vapor_intrusion/update.htm. These 
ambient air guidance values should be utilized moving forward. 

 
4. Table 3 – The table indicates sub-slab and indoor air samples were collected on 

01/31/15, but the ambient air sample and its duplicate were collected on 06/11/13. 
Based on the “Comprehensive Report: Site Characterization and Remedial 
Investigation” dated July 2015 and prepared by ERM, the Department understands 
outdoor air samples were collected on January 31, 2015, and there was an error in 
Table 3.  As per the work plan, all future soil vapor intrusion sampling will have sub-
slab, indoor and ambient air samples collected on the same day, at the same time. 

 
5. Table 3 - According to the data, sub-slab concentrations of trichloroethene (TCE) and 

1,1,1-trichloroethane (TCA) were as high as 329 micrograms per cubic meter (ug/m3) 
and 1390 ug/m3 respectively.  Indoor air samples for TCE and TCA were within typical 
background concentrations, however, tetrachloroethene (PCE) was detected at 18.5 
ug/m3.  Based on NYSDOH guidance, mitigation is recommended based on the 
potential for soil vapor intrusion to occur.  The concentration of PCE within the indoor 
air may be the result of PCE use within the building since the sub-slab concentration 
is lower (14.1 ug/m3) than the indoor air.  Reasonable steps should be taken to identify 
the source of the PCE and to reduce PCE concentrations in the indoor air of the on-
site warehouse building to the extent that is possible.  The potential for soil vapor 
intrusion through sub-slab contamination should be addressed, either through 
mitigation or monitoring. The round of sampling planned per the work plan will assist 
in further evaluating necessary actions. 

 
Pursuant to 6 NYCRR 375-1.6(d)(3), TRW must respond in writing within 15 days 

as to whether the modifications will be accepted. If accepted, a copy of the letter from 
TRW accepting the changes and this letter must be attached to the front of all copies of 
the work plan.  

 
TRW must obtain and comply with any necessary State, local or federal permits. 

Please continue to inform the Department and NYSDOH of the schedule for field work.  
 
If you have any questions, please do not hesitate to contact me at 315-426-7411 

or joshua.cook@dec.ny.gov. 
 
 

 

http://www.health.ny.gov/environmental/indoors/vapor_intrusion/update.htm
mailto:joshua.cook@dec.ny.gov
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Sincerely, 

 
Joshua P. Cook, P.E. 
Environmental Engineer 2 
 

 
 
ec: Harry Warner (NYSDEC) 

Joshua Cook (NYSDEC) 
Maureen Schuck (NYSDOH) 
Jacquelyn Nealon (NYSDOH) 
Robert Bleazard (TRW) 
Robert Sents (ERM) 
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30 December 2015          
 
Mr. Josh Cook, P.E. 
Environmental Engineer 2 
New York State Department of Environmental Conservation 
Region 7 - Division of Environmental Remediation 
615 Erie Blvd West 
Syracuse, New York 13204-2400 
 
RE: Former TRW Union Springs Facility 

Site ID No. C706019 
Village of Union Springs, Town of Springport, Cayuga Co. 
Remedial Investigation Work Plan 

 
Dear Mr. Cook: 
 
TRW Automotive U.S. LLC (TRW; the Volunteer) received 
correspondence from the New York State Department of Environmental 
Conservation (NYSDEC) dated 1 December 2015, containing comments on 
the draft Remedial Investigation (RI) Work Plan for the above-referenced 
Brownfield Cleanup Program project (RI Work Plan) dated September 
2015. On behalf of the Volunteer, ERM Consulting & Engineering, Inc. 
(ERM) offers the following response to NYSDEC’s comments.  
 
For clarity of review, NYSDEC comments are repeated below in italic font 
followed by ERM’s response in plain font.  Revisions referenced below are 
incorporated into the revised RI Work Plan submitted with this response 
letter.   
 
1. Based on the Village of Union Springs zoning map, the portion of the site 

which is within tax map parcels 141.09-1-22.1 (Parcel 22.1) and 141.09-
1-22.2 (Parcel 22.2) is zoned residential, and tax map parcel 141.09-1-21 
(Parcel 21) is zoned commercial. Based on figures included in the work 
plan, the western edge of the site, to the west of the north-south access 
road on the west side of the main on-site building, is utilized as part of a 
public park. Therefore, the current and/or future anticipated use of the 
various areas of the site must be as follows: 

 Parcel 22.1 – Restricted residential 
 Parcel 22.2 – Restricted residential 
 Western portion of Parcel 21 – Restricted residential 
 Remainder of Parcel 21 – Commercial 

Environmental 
Resources 
Management 
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Dewitt, NY 13214 
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The pertinent SCOs for the restricted residential use areas are the 
following: 

 unrestricted use SCOs, which are always pertinent for a remedial 
program; 

 SCOs for the protection of groundwater for those contaminants 
impacting soil and groundwater (refer to 6 NYCRR 375-6.5); and 

 SCOs for the protection of public health for restricted residential 
use. Note, for Parcels 22.1 and 22.2 consideration of restricted 
residential use SCOs is based on the zoning and the Department’s 
assessment that remediation to residential use is unlikely to be 
feasible given the requirements for residential use remedial 
programs, the level of contamination known to be present within 
this area, and the presence and status of the berm. 

Similarly, the SCOs for the commercial use area are as follows: 
 unrestricted use SCOs; 
 SCOs for the protection of groundwater for those contaminants 

impacting soil and groundwater (refer to 6 NYCRR 375-6.5); and 
 SCOs for the protection of public health for commercial use. 

 
The historical commercial/industrial use of the property pre-dates 
(by decades) any limiting zoning restrictions (in fact, any zoning 
provisions at all) that followed.  New York case law has established 
that any prior non-conforming uses in existence when a zoning 
ordinance is adopted are constitutionally protected even though an 
ordinance may explicitly prohibit such activity.  The 
industrial/commercial use proposed here (and consequential 
application of Industrial soil cleanup objectives (SCOs)) is, thereby, 
a non-conforming use unaffected by any present zoning provisions.  
 
Further, there are deed restrictions and an environmental easement 
in place on all of the parcels referenced by the NYSDEC that restrict 
the use of these properties to commercial/ industrial use, which 
were emplaced to prevent subsequent owners from engaging in 
any other types of activities at the properties. ERM presumes that 
these deed restrictions remain in place and supersede the changes 
to the zoning of the parcels. As a result, we believe that the current 
and future anticipated use of the site should be limited to 
commercial and/or industrial use; therefore, only the restricted-
commercial and/or industrial SCOs apply.  
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2. Section 1.1, 4th Paragraph – Delete the second sentence. Revise the third 
sentence to read, “Data generated…development of a holistic remedy and 
Site management strategy…contemplated usage of the Site.” 

 
ERM made the requested edit to the revised RI Work Plan.  

 
3. Section 1.1.1, 1st Sentence – Revise to read, “Most of the site 

(approximately 11.105 acres) is currently owned by LPW, and a portion of 
the site (approximately 0.724 acres) is owned by the Village of Union 
Springs.” 

 
ERM has revised the first two sentences of Section 1.1.1 of the RI 
Work Plan to read as follows, “Most of the site (approximately 
11.105 acres) is currently owned by LPW and a portion of the site 
(approximately 0.724 acres) is owned by the Village of Union 
Springs. On-Site environmental impacts associated with historic 
operations are being managed by TRW under the terms of the Sales 
Agreement between LPW and TRW, Inc.”  

 
4. Section 1.1.1 – Replace “Kevin Kelly, 315-426-7421” with “Joshua Cook, 

315-426-7411”. 
 

ERM made the requested edit to the revised RI Work Plan. 
 
5. Section 1.3, Final Sentence – It is recommended a sentence be added that 

reads, “The mill pond is located off of the BCP site, and the earthen berm 
is located on the BCP site.” 

 
ERM made the requested edit to the revised RI Work Plan. 
 

6. Section 1.4 – Bedrock was encountered in several prior borings. Several 
bedrock wells were installed previously and in certain other locations 
boring logs note the presence of shale. 

 
ERM deleted the final sentence of Section 1.4 of the revised RI 
Work Plan. 
 

 
7. Section 1.6.1 –The pertinent SCOs for the Berm Area of Concern (AOC) 

are as described in item 1 of this letter for restricted residential use areas. 
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As noted above, there are deed restrictions and an environmental 
easement in place on all of the parcels referenced in item 1 that 
restrict usage of these properties  to Commercial/Industrial use. 
ERM presumes that these deed restrictions remain in place and 
supersede the changes to the zoning of the parcels. 

 
8. Section 1.6.5, 1st Paragraph – Include in the work plan the data from the 

2015 soil vapor intrusion (SVI) evaluation for reference. 
 

The tabulated SVI data added to the revised RI Work Plan as Table 
3. 
 

9. Section 1.6.5, 2nd Paragraph, 2nd Bullet – Please add a statement as to 
whether any of the products identified during the inventory contained any 
of the contaminants of concern, and if so, which compounds.  
 
The following sentence was added to the RI Work Plan: "None of 
the products identified in the chemical inventory within the 
building are known to contain the compounds that were detected 
in the indoor air samples." 
 

10. Section 1.8 – Add NYSDOH’s guidance document Guidance for 
Evaluating Soil Vapor Intrusion in the State of New York dated October 
2006 (NYSDOH SVI guidance). Add the Department’s guidance 
document Fish and Wildlife Impact Analysis for Inactive Hazardous 
Waste Sites dated October 1994 (FWIA guidance). Add the Department’ 
guidance document Screening and Assessment of Contaminated Sediment 
dated June 2014. Delete, DER-15, TAGM 4051 and STARS #1, since 
they have been rescinded and/or replaced. 
 
The recommended changes were made to the revised RI Work 
Plan. 
 

11. Section 2.1 – A geophysical survey should be conducted in areas that have 
not been investigated extensively already to attempt to identify any 
underground storage tanks (USTs) that may be present. The survey 
should extend beyond proposed sampling locations. The survey should 
include prior sampling locations where refusal was encountered at a 
shallow depth compared to adjacent borings. 
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Following the receipt of the NYSDEC’s comments a geophysical 
survey was conducted the week of 30 November 2015 by New York 
Leak Detection, Inc. of Jamesville, New York, which incorporated 
portions of the site that were not previously evaluated. No USTs 
were identified. 
 
ERM scanned the area where shallow refusal has been noted 
during past investigations and ground penetrating radar did not 
identify anomalies of potential concern that warranted further 
investigation. In addition, test pitting completed at the site 
identified large blocks of limestone proximal to the former canal 
and miscellaneous cobbles and concrete across the site. 
 

12. Section 2.2.1, 2nd Paragraph – To properly characterize the potential for 
exposure, surface soil samples must be collected from a depth of 0 to 2 
inches below the vegetative cover. 
 
The text of the revised RI Work Plan was edited to state “…0 to 2 
inches below the vegetative cover.”  
 

13. Section 2.2.1, 3rd Paragraph – Several of the shallow samples must be 
collected and analyzed for the full target compound list (TCL) and target 
analyte list (TAL), as defined in the Department’s guidance document 
DER-10: Technical Guidance for Site Investigation and Remediation 
dated May 2010 (DER-10), section 2.4(d), plus the top 10 volatile organic 
compound (VOC) tentatively identified compounds (TICs) and the top 20 
semivolatile organic compound (SVOC) TICs. The full TCL/TAL 
includes: TCL VOCs, TCL SVOCs, TCL polychlorinated biphenyls 
(PCBs), TCL pesticides, TAL metals, including mercury, and cyanide.  
Locations to be sampled for the full TCL/ TAL + 30 TICs and 
polychlorinated naphthalenes (PCNs) must be selected from across the 
site, and must include at least one from each of the known areas of concern 
(AOCs); one from the vicinity of the dilapidated building in the northwest 
portion of the site, which was reportedly formerly used as a cooper shop; 
one from the area west of the western access road (locations B-421, B-423, 
B-425 and B-426); either B-428 or B-429; and B-433. Any locations that 
have obvious impacts should be selected. The other locations should still be 
sampled as proposed by the work plan. 
 
ERM has expanded the analyte list for eight shallow soil sampling 
locations to include the list of analytes specified in NYSDEC 
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comment 13. The text in Section 2.2.1 and Table 1A of the revised RI 
Work Plan have been revised to reflect these changes. 
 

14. Section 2.2.1, 3rd Paragraph – Unless TRW intends and commits in the 
Remedial Investigation Work Plan to construct a cover system across the 
areas of the site which are not already paved or covered by concrete (or any 
portion of those areas of the site), and unless the data already exists for a 
given area, an additional goal of the shallow soil sampling must be to 
ascertain whether a cover system must be constructed as part of the 
remedy. This requires characterization of the top one foot of soil for 
commercial use areas, and the top two feet of soil for restricted residential 
use areas. As such, for each location selected for analysis of the full 
TCL/TAL + 30 TICs + PCNs, samples must be collected for analysis of 
the full TCL/TAL + 30 TICs + PCNs from a depth of 6-12 inches for 
commercial use areas; and 6-12 inches and 18-24 inches for restricted 
residential use areas. Also, several other shallow soil sampling locations 
should be selected and sampled from the same depths and analyzed as 
proposed in the work plan for the surface soil samples (i.e., VOCs, TAL 
metals, PCNs and PAHs). These shallow sub-surface samples should be 
spaced to provide coverage across the site. TRW may elect to omit the 
analysis of a shallow sub-surface sample or samples if the surface soil 
sample from that location contains contamination at concentrations 
greater than applicable SCOs, and if TRW determines vertical delineation 
of those impacts does not further the goals of the investigation. 
 
As noted above, industrial and commercial uses at the site are 
protected non-conforming uses unaffected by present zoning 
regulations. In addition, existing deed restrictions and an 
environmental easement limit future usage of all parcels within the 
BCP Boundary to Commercial/Industrial use. Accordingly, and as 
discussed in your comment, the RI is only required to evaluate 
contaminants relative to commercial/industrial SCOs in the top 
one foot of soil (or commit to installing or demonstrate that a 
hardscape cap is present). Thus, our sampling will be limited to the 
top one foot of soil. As noted in response to Comment 13, ERM 
agrees to collect eight shallow soil samples (i.e., 0 to 2 inches below 
the vegetative cover) for analyses of the full TCL/ TAL + 30 TICs 
and PCNs. ERM will also collect soil samples from these eight 
locations from the 6 to 12 inch depth interval for analyses of the 
same analytes, pending review of the shallow soil sample data (i.e., 
the samples will be put on hold at the laboratory). If one or more of 
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the shallow soil samples contains one or more analyte at a 
concentration greater than applicable SCOs, then the 6 to 12 inch 
interval sample at that/those location(s) will not be analyzed. The 
deeper soil samples (i.e., 6 to 12 inch interval) will only be analyzed 
if the shallower soil sample (i.e., 0 to 2 inches below vegetative 
cover) are below the applicable SCOs. 
 
The soil samples proposed in the original RI Work Plan will be 
collected from a depth of 6 to 12 inches and analyzed for the 
proposed analytes, as summarized in Table 1A. 

 
15. Section 2.2.1, 4th Paragraph – Samples must be collected and analyzed for 

PCBs from the following locations where PCNs were detected previously 
at elevated concentrations: BSA-1 (1-2’); B-209 (7-8’); TP-3 (5.5’). 
 
Soil samples will be collected from the recommended sample 
locations and intervals to evaluate a potential correlation between 
elevated PCN concentrations and the potential presence of PCBs, 
which have not been detected at the site, to date. Additional text 
was added to Section 2.2.4 and Table 1A of the revised RI Work 
Plan to document this change. 
 

16. Section 2.2.3 – At least one location must be sampled for TCL VOCs from 
an interval with limited response by the membrane interface probe (MIP) 
to determine/verify the correlation of limited MIP response to soil 
analytical data. In section 2.2.2 a measurement of 2 volts by the electron 
capture detector (ECD) is used as a cutoff in determining if additional 
MIP borings may be necessary (and therefore the implication is that 2 
volts may indicate an unacceptable level of contamination). As such, it is 
suggested to utilize an interval where the ECD response is less than or 
equal to one volt, and, if possible, greater than zero volts. 
 
MIP correlation borings will be completed to collect soil samples 
for field screening measurements and laboratory analysis of VOCs 
to attempt to develop a general correlation between the MIP 
screening data and the soil analytical speciation and concentration 
data. These correlation borings will be completed adjacent to select 
MIP borings with elevated or a unique mixture of detector 
signatures. Up to three correlation soil samples will be collected 
from each boring from intervals exhibiting high, moderate and low 
ECD (or other detector) responses to evaluate the full range of 
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detector responses. The low ECD samples will be collected from an 
interval with ECD values less than one volt, but greater than 
background values (assuming that background values are less than 
one volt, which is typically the case). The actual soil sampling 
depths will be determined based on review of the MIP logs, field 
observations during soil sample collection, and photoionization 
detector (PID) field screening data collected from the soil cores. 
 

17. Section 2.2.3 and Section 2.3.2 – Several sub-surface soil samples must be 
collected for the full TCL/TAL + 30 TICs + PCNs. The locations must be 
distributed across the site, and should include at least one location from 
the same areas identified above for the shallow soil sampling. The locations 
selected for the analysis of the full TCL/TAL should be locations most 
likely to be impacted based on field results (e.g., presence of debris 
indicative of disposal, obvious contamination, discoloration, etc.). 
 
One subsurface soil sample will be collected from each of four 
different borings where evidence of significant contamination is 
identified (e.g., based on interpretation of the MIP data, field 
observations or PID field screening data) for analyses of the full 
TCL/TAL + 30 TICs + PCNs. The sample locations will be 
distributed across the investigation area. 
 

18. Section 2.2 – Soil data should be collected along the eastern edge of the site 
to determine if there is a source of VOC contamination at depth further 
east than identified previously. One location should be located north of 
GT-02 and one location south of GT-02. The data could be collected using 
the MIP or standard soil borings, with the goal of reaching the top of the 
till unit. 
 
Two soil borings (SB-8 and SB-9) were completed north and south 
of geotechnical boring GT-02 during the berm investigation in 2001. 
Soil samples collected from each of these borings exhibited VOC 
concentrations below the laboratory reporting limits (maximum 
detection limits were 20 µg/kg). Thus, ERM does not believe 
additional data is required to evaluate soil east of the Berm AOC. 
 

19. Section 2.2 – A soil boring must be installed through the building slab at 
or near the “deep pit” apparently located in the “pump room” and also 
described as being near the “press room” as described in the Site 
Assessment Report, dated September 1992, prepared by O’Brien & Gere 
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Engineers, Inc. (OBG). If necessary, TRW should contact past employees 
or OBG to help identify the location of this pit. 
 
Collection of past and proposed soil gas samples will enable us to 
evaluate the potential presence of significant contaminant mass 
beneath the building slab. In addition, ERM has proposed to 
conduct an intrusive investigation (i.e. MIP borings, potential 
Waterloo APS borings and possibly correlation soil sampling) 
around the perimeter of the building to determine if VOCs are 
migrating in groundwater from potential AOCs beneath the 
building. Collectively, by evaluating soil gas impacts beneath the 
building and groundwater impacts that may emanate from the 
building, ERM will effectively characterize the area beneath the 
building with a focus on potential exposure pathways rather than 
complete definition of potential source area architecture.  
 
If newly collected data indicate that there are potential threats to 
human health or the environment associated with sub-slab media, 
then additional efforts can be made to identify the location of the 
“deep pit” referenced in the OBG report to determine if soil borings 
can be advanced in the area (e.g. accessibility, subsurface utilities 
considerations, and current operations in the area). The interior of 
the building is currently being used for warehousing with a 
substantial amount of the floor space covered in shelving and 
merchandise. At this time, the absence of any completed risk 
pathway does not warrant the potential business disruption 
associated with drilling inside the building. 
 

20. Section 2.3.2 – Groundwater monitoring wells will be needed at the 
downgradient site boundary. Based on prior reports, it is anticipated these 
will require at least two screened intervals at each location. One screened 
to intercept the water table, and one screened at the top of the aquitard, 
presumably till. The well or well sets must be positioned based on the 
results of the investigation, but will require, at a minimum: 

 a location in the northwest corner of the site, 
 at least two locations along the west side of the building 
 one upgradient of the adjacent residential building at 16 Chapel 

Street, which will presumably be at or near B-429; and 
 any others determined appropriate based on field results. 
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It is recommended that wells be installed to monitor groundwater quality 
flowing onto/into the site which may be impacted by an upgradient source. 
Based on groundwater flow data presented previously (upward), this may 
include a need for deeper groundwater monitoring, which may be needed 
at locations other than at the upgradient boundary. Refer to 6 NYCRR 
375-1.8(d), especially 1.8(d)(3). 
 
If any wells already exist in these locations, and if the details of the wells 
construction are known and appropriate for the purposes of the 
investigation and future monitoring, they may be utilized. 
 
As stated in the RI Work Plan, ERM intends to augment the current 
monitoring well network following interpretation of data generated 
during the proposed MIP and Waterloo APS high-resolution site 
characterization program. Consistent with our previous approach 
at the site, we will install wells within the most impacted zones 
identified to enable temporal monitoring of contaminant speciation 
and concentration. We will also install wells beneath these 
impacted zones to define the vertical extent of contamination and 
evaluate the potential for deeper contaminated groundwater to 
discharge upward and contribute to on-site contamination. To the 
extent they do not already exist, we will also install downgradient 
monitoring wells to serve as sentinel wells.  
 
Following completion of the proposed MIP and Waterloo APS 
high-resolution site characterization program, ERM will design a 
proposed monitoring well network that will achieve the objectives 
presented above. We will then schedule a meeting with the 
NYSDEC to discuss the proposed well network and obtain 
concurrence prior to installing the wells. 
  

21. Section 2.3.2, 4th Paragraph, 2nd Sentence – Revise to read, “At the 
completion of the drilling program...stored in a secure designated area and 
managed in accordance with Section 2.8.” 
 
The recommended changes were made to the revised RI Work 
Plan. 
 

22. Section 2.3.3 – Certain wells must be sampled for the full TCL/TAL + 30 
TICs + PCNs for at least the first round of groundwater sampling, 
including all wells along the downgradient boundary of the site. 
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Parameters to be included in subsequent rounds of sampling will be based 
on results of the investigation. 
 
The recommended changes were made to Table 1B and the text in 
the revised RI Work Plan. 
 

23. Section 2.3.3, 2nd Paragraph – Define parameter stabilization. Define 
how often the groundwater parameters will be recorded. 
 
Groundwater parameters will be recorded every 5 minutes for up 
to one hour. The following text was added to the revised RI Work 
Plan to define stabilization: “Stabilization is considered to be 
achieved when three consecutive readings are within the following 
limits:  

• Turbidity - within 10% when greater than 10 
Nephelometric Turbidity Unit (NTU) (if 3 consecutive 
readings are less than 10 NTUs, then this parameter is 
considered to be stabilized); 

• DO - within 10% when greater than 5 mg/l (if 3 
consecutive readings are less than 5 mg/l, then this 
parameter is considered to be stabilized); 

• Specific gravity - within 3%; 
• pH - within 0.1 pH units; and 
• ORP- within 10 millivolts.” 

 
24. Section 2.3.3, 3rd Paragraph – Samples must be collected in the following 

order: VOCs and dissolved gases, PCNs and SVOCs, PCBs, pesticides, 
metals and total cyanide, unless the sampling flow rate is too slow to 
maintain continuous flow through the sampling tubing. If that is the case, 
then collect all samples except for VOCs and dissolved gases, then increase 
the flow rate to the lowest rate possible that will maintain a continuous 
stream and then collect the VOC and dissolved gases samples. 
 
The recommended changes were made to the revised RI Work 
Plan. 
 

25. Section 2.4 – Total organic carbon must be analyzed using the Lloyd Khan 
method. 
 
The method will be specified with the project laboratory and was 
used in previous investigations. 
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26. Section 2.4 – If appropriate based on the results of soil and groundwater 

sampling, other parameters may need to be included in the sediment and 
surface water sampling. 
 
ERM will wait to review preliminary soil and groundwater data to 
determine if additional parameters need to be added to the 
sediment and surface water analyte list. 
 

27. Section 2.4 – Deeper sediment samples may be necessary depending on the 
results, as per DER-10, section 3.8.2(c)3. 
 
ERM will complete the proposed sediment and surface water 
sampling program, evaluate the data and determine if deeper 
samples are required to effectively evaluate the potential risk 
associated with detected contaminants of potential concern.  
 

28. Section 2.4 – Sediment and surface water data should be collected in order 
to determine upgradient conditions. Samples should be collected from the 
mill pond and from the unnamed stream at SW/SD-01, SW/SD-04, 
SW/SD-05 and SW/SD-06, since, based on historical data and recent data 
from these sample locations, the mill pond and the unnamed stream may 
be contributing to VOC contamination in the former canal. Recent, 
validated data may be available in association with investigation of the 
Cayuga County Groundwater Contamination site (Site ID 706012). TRW 
may utilize that data in lieu of collecting additional samples if it 
adequately characterizes the upgradient conditions, and if it can be 
verified and certified in the Remedial Investigation Report that the 
sampling was completed in accordance with acceptable procedures. 
 
ERM will evaluate publically available data from the Cayuga 
County Groundwater Contamination and data collected on site to 
determine if additional data are required or need to characterize 
upgradient sediment and surface water quality. 
 

29. Section 2.4 – Contamination from the Unnamed Stream flows into the 
former canal which empties into Cayuga Lake. Cayuga Lake is a 
recreational lake and the potential for human exposures to site-related 
contamination must be evaluated. Refer to DER-10 section 3.3(c)4.vii and 
Environmental Conservation Law (ECL) 27-1415.2.(b). 
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ERM has included an ecological and human health assessment in 
the proposed scope of the RI, which will include evaluation of the 
potential for human exposures in Cayuga Lake. 
 

30. Section 2.5.1 – A soil vapor sample location or locations should also be 
located along the western boundary to evaluate the sanitary sewer lines as 
preferential pathways for vapor migration. 
 
An additional soil vapor sample location will be added along the 
western boundary to evaluate the sanitary sewer lines as potential 
preferential pathways for vapor migration. Figure 9 in the revised 
RI Work Plan has been updated to show this new sample location. 
 

31. Section 2.5.2 – As stated within the work plan, the on-site former mill 
building currently houses a groundwater collection and treatment system. 
If the current building occupant is not using chlorinated solvents, then 
concurrent sub-slab, indoor air and ambient air samples must be collected 
to evaluate the potential for exposure to site-related contaminants within 
the building, as per the NYSDOH SVI guidance. Measures that could be 
implemented to mitigate/reduce the potential for sub-slab vapor affecting 
indoor air samples include: installing the vapor points a day or several 
days prior to initiating sampling followed by ventilating the area; and 
performing the purging of sub-slab vapor into a tedlar bag, and then 
opening the tedlar bag outside of the building. 
 
The Mill Building is not currently occupied. Operation and 
maintenance work is conducted on the groundwater treatment 
system located in the basement of the Mill Building for a maximum 
of a few hours each week. This building is sealed off from the main 
building to prevent workers from entering the building and the 
need to heat the building. Many of the building windows have 
been broken and all of the upper floors are open to the ambient 
outdoor air. The groundwater treatment system sparges 
groundwater to remove CVOCs, which are vented to the building 
exterior. Spent granular activated carbon (GAC) vessels with 
absorbed CVOCs are stored in the basement level. Thus, though 
CVOCs are not used in the building, they are effectively stored in 
the building within the spent GAC vessels. They are also vented to 
ambient air immediately adjacent to the building. Collectively, the 
current state of the building, the storage of spent GAC in the 
basement, and the venting of CVOCs to ambient air adjacent to the 
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building could result in the presence of CVOCs in air inside the 
building. However, due to the fact that the building is not occupied 
and that ERM personnel who intermittently work in the building 
are HAZWOPER certified (i.e., trained regarding the hazards 
associated with CVOCs and how to address such hazards so as to 
minimize risk), ERM does not believe that investigation of the 
potential for vapor intrusion in this building is warranted. If the 
owner plans to renovate the building to allow for potential future 
leased space, then a vapor intrusion and exposure evaluation will 
be conducted in the Mill Building at that time.  
 

32. Section 2.5.2 – As per the NYSDOH SVI guidance, indoor air samples 
must be collected from approximately three feet above the floor, and 
outdoor air samples must be collected from approximately three to five feet 
above the ground surface. 
 
The height of the breathing zone was changed to 3 to 5 feet above 
the ground surface in the revised RI Work Plan. 
 

33. Section 2.5.2 – Sub-slab samples must be collected concurrently with 
indoor air samples. As such, they must be sampled over an 8-hour time 
period. 
 
ERM has edited the text of the revised RI Work Plan to include 
collection of sub-slab soil gas and indoor air samples concurrently 
over the same 8-hour time period. 
 

34. Section 2.6 – Deliverables must include an electronic data deliverable 
(EDD) in the appropriate current format. Refer to 
http://www.dec.ny.gov/chemical/62440.html. 
 
The text of the revised RI Work Plan was revised to indicate that 
we will provide EDDs in the appropriate format. 
 

35. Section 2.8 – Delete the final paragraph. Drummed soil cuttings may not 
be spread on the site. 
 
The text of the revised RI Work Plan was revised as requested. 
 

36. Section 2.12 – In the third bullet, delete “as needed”. In the final bullet, 
delete “presumptive”. 



Mr. Josh Cook, P.E. 
NYSDEC BCP Number C706019 
ERM Project Number 0233862 
30 December 2015 
Page 15 

0233862/IR Work Plan Comments  
 

The text of the revised RI Work Plan was revised as requested. 
 

37. Section 2.12 – In addition to (or to reiterate) the requirements of DER-10, 
the Remedial Investigation Report must include the following: 
 

 figures depicting surveyed locations of all sampling locations, 
utility locations, site and parcel boundaries, AOC boundaries, 
surface water features, cross-sections, and other pertinent features; 

 tables of analytical results; 
 soil boring/sampling logs; 
 MIP boring logs; 
 Waterloo boring logs; 
 calibration records/information for the MIP and Waterloo 

equipment; 
 well development logs; 
 groundwater sampling logs; 
 slug testing logs/data; 
 soil vapor installation and sampling logs (including data on 

volume of vapor purged, helium trace test, etc.); 
 meteorological data, product inventory and other pertinent data for 

the soil vapor intrusion sampling (including data on volume of 
vapor purged, helium trace test, etc.) (it is recommended TRW 
utilize the Department’s SVI forms provided to ERM previously 
for simpler inclusion in the EDD); 

 all other sampling logs (sediment, surface water, etc.); 
 laboratory data sheets; 
 all laboratory deliverables (Category B for most samples) 

(electronic only); 
 Data Usability Summary Reports; 
 photographic logs; and 
 proof of proper disposal of all investigation-derived waste requiring 

off-site disposal (soils and any non-aqueous phase liquids) and a 
statement that all, or all other, liquid wastes were disposed of 
through the existing groundwater treatment system. 

 
Section 2.12 states the RI report requirements will be followed as 
set forth in Section 3.14 of DER-10. 

 
38. Section 2.12 – It is acceptable for the alternatives analysis (AA) to be 

submitted with the Remedial Investigation Report (RIR). However, please 



Mr. Josh Cook, P.E. 
NYSDEC BCP Number C706019 
ERM Project Number 0233862 
30 December 2015 
Page 16 

0233862/IR Work Plan Comments  
 

keep in mind the AA must be certified by a professional engineer (PE), 
and, while the RIR may be certified by a PE, it is not required to be. 
 
This is understood. 
 

39. Several groundwater monitoring wells are present at and near the site 
which were installed by or on behalf of TRW since 1992. Any that are not 
to be used any longer must be properly decommissioned. TRW will need to 
submit a work plan detailing the well decommissioning. Refer to the 
Department’s policy document CP-43: Groundwater Monitoring Well 
Decommissioning Policy issued November 2009. The decommissioning 
plan should probably be submitted after sufficient data is collected under 
the remedial investigation to determine which wells are no longer useful. 
Add a section regarding monitoring well decommissioning which must 
include a statement that certain wells will be decommissioned and that a 
plan will be submitted detailing that work. 
 
TRW will evaluate which wells should be decommissioned 
following completion the RI. There is a potential that some of the 
older wells may still be useful. A well decommissioning plan will 
be developed and discussed with the NYSDEC, when appropriate. 
 

40. Section 4.0 & Table 2 – Please update the schedule as necessary. Include 
an item for submittal of the well decommissioning plan. 
 
The schedule in the revised RI Work Plan has been updated. Well 
decommissioning was not included in the revised schedule as this 
task will be completed following submission of the RI Report. As 
noted above, a decommissioning plan will be developed and 
discussed with the NYSDEC, when appropriate. 
 

41. Figures – Please replace Figures 6A, 6B and 7 with the versions submitted 
on November 2, 2015. 
 
These figures have been replaced in the revised RI Work Plan. 
 

42. Figure 9 – Please re-label sample locations SS/IA-17, -23, -24,-25, and -26 
to indicate that they are soil vapor sample locations, and not sub-slab 
vapor and indoor air sample pairs. Please add a symbol for these soil vapor 
sample locations to the legend. 
 
This figure has been replaced in the revised RI Work Plan. 
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43. Appendix C, VOC Response Levels and Corrective Actions, 1st 

Paragraph, 1st Sentence – In order to be clear, please revise this to read, 
“…during intrusive activities, which will include, but not be limited to, 
the installation of soil borings, membrane interface probe (MIP) borings 
and Waterloo APS borings.” 
 
The recommended changes were made to the revised RI Work 
Plan. 
 

44. Appendix D – Replace “PP-13 metals” with “TAL metals” throughout. 
 
The recommended changes were made to the revised RI Work 
Plan. 
 

45. Appendix D, Section 3.1 – Here or somewhere in the work plan, the 
frequency of quality assurance/quality control (QA/QC) samples must be 
specified. Matrix spike duplicates should also be collected for each matrix 
spike collected. 
 
The frequency was specified in Appendix D Table 1 of the revised 
RI Work Plan. For clarification purposes, text was added to 
Appendix D, Section 3.1, as well. 
 

46. Appendix D, Section 4.0 – Field equipment also includes the MIP and 
Waterloo equipment. Please update this section. 
 
This section within the revised RI Work Plan was updated to 
include discussion of MIP and Waterloo equipment. 
 

47. Appendix D, Section 5.0 – This section must be updated. 
 
The analyte list was edited in this section of the revised RI Work 
Plan. 
 

48. Appendix D, Section 6.0 – Key project staff include the personnel that will 
be operating the MIP and Waterloo equipment, and they should be 
included here. 
 
The MIP and Waterloo APS work will be subcontracted to Stone 
Environmental, Inc. out of Montpelier, Vermont (Stone; 
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www.stone-env.com) who are the leaders in the industry for 
operation and development of high resolution site characterization 
methodology.  
 

49. Appendix E, Section 2.0, 7th Paragraph, 3rd Sentence – Revise to read, 
“A fact sheet that describes the Work Plan and announces a 45-day 
comment period will be distributed.” 
 
This sentence in the revised RI Work Plan was edited, as requested. 
 

50. Appendix E, Section 6.0, 5th Paragraph – Delete this paragraph and 
replace with, “After the initial fact sheet, the NYSDEC will utilize a 
listserv to distribute fact sheets about the site electronically. Individuals 
who wish to receive hard copies of fact sheets should contact the 
NYSDEC.” 
 
The recommended changes were made to the revised RI Work 
Plan. 
 

51. Appendix E, Section 5.0, Final Paragraph – Delete “In August 2015”. 
Delete the final sentence. 
 
This sentence in the revised RI Work Plan was edited, as requested. 
 

52. Citizen Participation Plan, Appendix A – Replace this with the table 
attached to this letter. 
 
The table in the revised Citizen Participation Plan was replaced, as 
requested. 
 

53. Citizen Participation Plan, Appendix B – The figures were missing. 
Either insert the location maps or refer to figures in the work plan. 
 
A Site Location Map is now included in the revised Citizen 
Participation Plan. 
 

54. Citizen Participation Plan, Appendix C – Delete the second and third 
sentences. Insert Joshua Cook as the Department’s project contact and as 
the contact for the Department’s document repository. 
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The text in the revised Citizen Participation Plan was edited, as 
requested. 
 

55. Citizen Participation Plan, Appendix D – Add the Village of Union 
Springs Water Commissioner, Bud Shattuck. 
 
The revised Citizen Participation Plan was edited, as requested. 
 

56. Citizen Participation Plan, Appendix D, Site Owner – For the contact for 
the Village of Union Springs, replace “Ed Trufant” with “John Wade”. 
 
The revised Citizen Participation Plan was edited, as requested. 
 

57. Citizen Participation Plan, Appendix D – Add contact information for the 
building’s other tenant. 
 
TRW Automotive U.S. LLC and Jay Strongwater were added to the 
revised Citizen Participation Plan as operators (tenants) at the 
facility. It should be noted that the contact for Jay Strongwater and 
Mackenzie-Childs LTD are the same. 
 

58. Citizen Participation Plan, Appendix D – Add contact information for the 
owner of the property at 9 Greene Street. 
 
The revised Citizen Participation Plan was edited, as requested. 

 
 
The Volunteer believes that the responses adequately address NYSDEC’s 
comments.  Please provide the Volunteer and ERM with written approval 
of the RI Work Plan at your earliest convenience so we may initiate RI 
activities at the Site and complete them prior to the anticipated onset of 
inclement weather. 
 
ERM would like to proceed with those RI tasks that NYSDEC is in 
agreement with as soon as possible. In particular, we would like to 
proceed with the MIP investigation in early January 2016, which will be 
followed by advancement of WaterlooAPS and confirmatory soil borings, 
and completion of the proposed on-site vapor intrusion investigation 
activities. If the NYSDEC feels that further discussion is required prior to 
proceeding with any of these activities (in particular the MIP program), 
please contact us as soon as possible to discuss. ERM will hold off on 
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conducting other activities that are subject to the NYSDEC’s comments 
until such time that the RI Work Plan can be finalized. This phased 
approach will facilitate the collection and evaluation of additional data 
that may be required to finalize the RI Work Plan (e.g. the total number, 
location and depth of new monitoring wells). 
 
 
Thank you for your assistance.  Please contact me at 315-233-3038 or 
Rob.Sents@erm.com if you have any questions or comments. 
 
Sincerely, 

 
Robert Sents 
Senior Project Manager 
 

Enclosure 
 

Cc: Harry Warner (NYSDEC)  
Joshua Cook (NYSDEC)  
Maureen Schuck (NYSDOH)  
Jacquelyn Nealon (NYSDOH)  
Robert Bleazard (TRW)  
Scott Blackhurst (TRW) 
Joe Fiacco (ERM) 
Robert Sents (ERM)  
Wendell Barner  
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1.0 INTRODUCTION 

TRW Automotive U.S. LLC (TRW) submitted an application to the New 
York State Department of Environmental Conservation (NYSDEC) 
Brownfield Cleanup Program (BCP) as a volunteer and is awaiting 
approval of the application following public comment. The NYSDEC has 
identified the Former TRW Union Springs Facility as BCP Site Number 
C706019. TRW submitted this Work Plan in the BCP application process to 
allow for simultaneous review and comment; it is anticipated this will 
allow associated field work to be initiated in the fall of 2015. 

1.1 PURPOSE AND OBJECTIVES 

TRW has prepared this work plan in anticipation of entering a remedial 
program; the purpose of this document is to outline proposed activities 
for a Remedial Investigation (RI) at the former TRW Transportation 
Electronics Division Facility located at 107 Salem Street, Union Springs, 
New York. This facility is located in the Village of Union Springs, Cayuga 
County, New York (the Site; former TRW Union Springs facility; Figure 1).   

This RI Work Plan addresses required elements established within Section 
3.3 of the NYSDEC’s Division of Environmental Remediation (DER) 
guidance manual DER-10 entitled “Technical Guidance for Site 
Investigation and Remediation” (NYSDEC, 2010).  A summary of all 
known investigation and remediation activities performed to date was 
submitted to the NYSDEC as part of the BCP application package entitled 
the “Comprehensive Report: Site Characterization and Remedial 
Investigation”, dated July 2015. Previous investigation and remedial 
actions at the Site have been considered and incorporated into the 
proposed scope of the RI. 

Consistent with NYSDEC requirements described in DER-10, this RI Work 
Plan was developed to meet the following goals: 

• further characterize contaminant source areas; 

• define the nature and extent of contamination; 

• produce data of sufficient quantity and quality to support 
the development of a remedial Alternatives Analysis (AA) 
Report  and an acceptable Remedial Action Work Plan 
(RAWP); and 
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• generate sufficient data to evaluate the actual or potential 
threats to human health and the environment. 

The contemplated future use of the Site is anticipated to be consistent with 
current industrial activities. Data generated during the RI will be 
sufficient to support the development of a holistic remedy and Site 
management strategy for the current and future contemplated usage of 
the Site. 

1.1.1 PROJECT ORGANIZATION 

Most of the Site (approximately 11.105 acres) is currently owned by LPW, 
and a portion of the Site (approximately 0.724 acres) is owned by the 
Village of Union Springs. On-Site environmental impacts associated with 
historic operations are being managed by TRW under the terms of the 
Sales Agreement between LPW and TRW, Inc.. TRW is applying to the 
NYSDEC BCP as a volunteer and, if accepted, will manage future Site 
investigation and remediation activities in accordance with the terms of 
the BCP Agreement (BCA) and DER-10. TRW’s environmental consultant, 
ERM Consulting and Engineering, Inc. (ERM), will perform the RI. The 
NYSDEC, in consultation with the New York State Department of Health 
(NYSDOH), will oversee the RI to verify that the work is performed in 
accordance with the BCA and the approved RI Work Plan. Key personnel 
involved with the implementation of this work  are listed below (if any of 
the key personnel change following acceptance into the BCP, their contact 
information will be updated accordingly).  

Applicant Representatives   

TRW    Robert Bleazard  480-722-4866  

Barner Consulting, LLC Wendell Barner  412-339-4775 

Regulatory Agencies   

NYSDEC  Joshua Cook      315-426-7411   

NYSDOH Central New York Regional Office 315-477-8592 

Participant ’s Consultant   

ERM   Robert Sents    315-233-3038 

Participant’s Attorney   

The Slater Law Firm, PLLC Craig Slater  716-845-6760 
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1.2 SITE LOCATION 

The Site is located in the Village of Union Springs in Cayuga County, New 
York, approximately 300-feet east of the eastern shore of Cayuga Lake at 
an elevation of 395 feet above mean sea level (amsl). The Site is relatively 
flat with an approximate 15-foot change in relief across the Site with 
gentle slopes toward an adjacent stream and a former canal partially 
located on the Property (Figure 2). Topographic relief within one-half mile 
of the Site increases to the east of Union Springs. There is one main 
building located at the Site and one detached garage. The original section 
of the main building is constructed from local limestone stone blocks. 
Former owners constructed additions on the former mill building in 
stages starting in the 1950s.  

There is a large mill pond located due east of the property, which was 
constructed circa 1838 and covers approximately 5.8 acres. The pond is 
spring fed with overflow controlled by a culvert into an unnamed stream 
that empties into a former canal that flows to Cayuga Lake.   

1.3 SITE DESCRIPTION AND HISTORY 

The Site has a long industrial history, having been developed as a grist 
mill in the 1830s, and continues to be used for industrial activities today. 
The grist mill was connected to Cayuga Lake by a canal that transected the 
northern portion of the Site (hereafter, the “former canal;” Figure 3). The 
grist mill remained active until approximately 1932.  

The facility was subsequently used by General Products Corporation 
(GPC), Gulf and Western Industries, Wickes Manufacturing Company 
(WMC), and then TRW, Inc. for the manufacturing of automotive 
electronic components. The building was expanded in stages starting in 
the 1950s. At some point between 1932 and 1973, a portion of the canal 
and the field north of the former mill building was filled to construct 
access to Howland Street for a shipping and receiving parking lot. 

LPW acquired the Site from TRW, Inc. in 1997 and has leased the newer 
portions of the facility to various manufacturing and commercial tenants. 
TRW has been the sole tenant of the former mill building since selling the 
property to LPW, as this building houses a groundwater collection and 
treatment system. The Village of Union Springs, New York (the Village) 
acquired the eastern parcel of the Site in November 2012 (Figure 3), which 
includes the mill pond and the earthen berm along the west side of the 
mill pond. The mill pond is located off of the BCP Site, and the earthen 
berm is located on the BCP Site. 
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1.4 SITE GEOLOGY 

The Site is located within the Appalachian Plateau, Finger Lakes District 
physiographic provenance of New York State. The geology of the area is 
characterized by unconsolidated glacial and lacustrine deposits underlain 
by consolidated bedrock (Isachsen, et al., 1991). Bedrock deposits in the 
area have been reported to be Coeymans and Manlius limestone of the 
Helderberg Group (Rickard and Fisher, 1970). Regionally, bedrock and 
overburden have been further modified by post‐glacial erosion, 
deposition, crustal rebound, and faulting (Cayuga Lake Watershed 
Preliminary Watershed Characterization, 2000).  

Based on review of historical topographic maps and aerial photography of 
the Site (Summarized in Attachment A to the Data Gap Investigation 
Report; ERM 2013), shallow unconsolidated material present in the 
northern portion of the Site appears to be fill material. However, it can be 
difficult to differentiate between the fill material and native deposits, so 
the distribution of the fill deposits has not been mapped.  

Beneath the fill, portions of the Site are underlain by a silty sand layer that 
thickens to the west. This silty sand layer is underlain by a silt and clay 
layer that contains sand stringers and lenses. A discontinuous silty sand 
layer was observed across much of the Site and was frequently observed 
prior to achieving refusal with drilling equipment atop a sandy glacial till. 

1.4.1 SITE HYDROGEOLOGY 

Surface water hydrology in the vicinity of the Site is characterized by the 
presence of four primary features: Cayuga Lake, the mill pond, the 
unnamed stream north of the Site, and the former canal (Figure 3). 

Cayuga Lake is located approximately 300 feet west of the Site at an 
approximate average elevation of 380 amsl. The mill pond was 
constructed circa 1838 with the construction of an earthen berm along the 
western side the pond as shown on Figure 2. The berm extends to a height 
of approximately 14 feet above the surrounding grade. The total depth of 
the pond has not been reported and there are no known records 
documenting the construction of the pond, earthen dam and dikes. The 
pond is spring fed, and not fed by surface water due to the presence of 
diversion ditches around the pond and a stream along the north side of 
the pond. Overflow is controlled by a culvert located on the north side of 
the pond, which discharges into the unnamed stream that flows northwest 
through a wetland prior to discharging into the former canal near Cayuga 
Lake. 
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Groundwater elevations measured in shallow overburden wells at the Site 
in January 2015 ranged from approximately 382 to 392 feet amsl. Well 
construction details, groundwater elevation gauging information, and a 
detailed summary of Site hydrology is presented in the Comprehensive 
Report: Site Characterization and Remedial Investigation (ERM, 2015). 
The groundwater flow regime is summarized below: 

• Groundwater generally flows toward the buried and open 
portions of the former canal, and generally west toward 
Cayuga Lake.  A groundwater divide at the far northern 
portion of the Site results in a small northerly flow 
component of groundwater toward the unnamed stream. 

• Upward vertical hydraulic gradients were measured in three 
of four well couplets during both gauging rounds conducted 
to date and in the fourth well couplet during one of two 
gauging rounds, as shown in the following table. The 
presence of upward vertical hydraulic gradients is 
significant in that they inhibit downward advective 
migration of dissolved-phase contamination. 

Summary of Vertical Gradient Measurements 

Well Couplet Dec-2012 Vertical Gradient 

 (feet/foot) 

Jan-2015 Vertical Gradient 

(feet/foot) 

MW-100 (Deep) 0.29 0.24  

MW-101 (Shallow) (Upward) (Upward) 

MW-102 (Deep) 0.17 0.11 

MW-103 (Shallow) (Upward) (Upward) 

MW-104 (Deep) 0.13 -0.11 

MW-105 (Shallow) (Upward) (Downward) 

MW-106 (Deep) 0.42 0.43 

MW-107 (Shallow) (Upward) (Upward) 

 

• The groundwater flow regime constrains the maximum 
possible extent of groundwater contamination in the 
investigated portion of the Site. The lateral and vertical 
extents of dissolved-phase contamination are constrained by 
the presence of the mill pond to the east (i.e., a recharge 
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boundary), upward vertical hydraulic gradients that prevent 
downward migration, and the presence of discharge 
boundaries to the north, south and west (i.e., the unnamed 
stream to the north and the buried and open portions of the 
canal to the south). 

1.5 HISTORICAL INVESTIGATION AND REMEDIATION ACTIVITIES 

Extensive subsurface investigation and remediation activities have been 
conducted at the Site since the 1990s, the most significant of which are 
summarized in the following sections. Additional details on Site 
investigation and remediation activities are included in the 
Comprehensive Report: Site Characterization and Remedial Investigation 
(ERM, 2015). The soil and groundwater sampling locations generated 
from 2011 through the present using a variety of high resolution site 
characterization tools and techniques are summarized in Figures 4 and 5, 
respectfully. 

1.5.1 ACTIVITIES CONDUCTED PRIOR TO 2010 

Environmental investigations conducted prior to 2010 identified volatile 
organic compounds (VOCs) and petroleum hydrocarbons in soil at the 
Site. Remedial activities, including excavation and treatment of soil, a 
dual-phase extraction pilot test, groundwater extraction and treatment, 
and an in situ chemical oxidation (ISCO) program were completed  to 
address the identified impacts. A brief summary of investigation and 
remediation activities conducted at the Site prior to 2010 is presented 
below:  

• 1988 – Trichloroethene (TCE) Spill: A 15-gallon TCE spill was 
reported on 12 May 1988 by WMC. A 100 square-foot area 
was excavated to 6 inches below ground surface (bgs), 
confirmation samples were collected and analyzed, the 
excavated soil was drummed, and six drums were 
transported off-site for disposal. The NYSDEC indicated the 
spill response was adequate and further remediation would 
be handled by the Division of Remediation. 

• 1989 – Former Underground Storage Tanks: A 15,000 and a 
20,000 underground storage tank (UST) were excavated by 
WMC. The remedial effort is not well documented. 
According to interviews conducted between O’Brien & Gere 
(OB&G) and WMC, one of the USTs leaked and an 
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unspecified amount of soil was transported off-site for 
disposal at Seneca Meadows Landfill in Seneca County. 

• 1993 – Soil Excavation: OB&G conducted a Site-wide 
investigation and identified areas with VOC and total 
petroleum hydrocarbon (TPH) impacted soil. A Remedial 
Action Plan was prepared and submitted to the NYSDEC in 
January 1993. Six remedial excavations were completed in 
the field west of the mill pond berm in the summer of 1993, 
with approximately 2,200 cubic yards (CY) of excavated soil 
transported off Site for disposal at Lakeview Landfill. The 
remaining 2,263 CY of excavated soil was treated on-Site 
with a mechanical volatilization system and returned to the 
excavations.  

• 1997 – Environmental Investigation: ERM conducted a 
subsurface investigation adjacent to the area of the previous 
remedial activities. The investigation determined that 
affected soils remained north of the main building and west 
of the mill pond on the lower portion of the earthen berm. 

• 2000 - Berm Shoulder Investigation: ERM conducted an 
additional investigation on the lower portion of the earthen 
berm (aka the Berm Shoulder Area) to define the distribution 
of VOCs in soil. 

• 2002 – Berm Shoulder Additional Investigation: ERM conducted 
an additional investigation in the Berm Shoulder Area to 
further define the distribution of VOCs in soil.  

• 1998-2003 – Dual-Phase Extraction Pilot Test: ERM conducted 
a dual-phase extraction pilot test along the lower portion of 
the earthen berm. System efficiency decreased significantly 
over time due to bacteria and iron fouling of treatment 
system components, and the system was decommissioned 
circa 2003-04.  

• 2004 - Installation of Groundwater Extraction and Treatment 
System: Groundwater recovery wells were used to capture 
the impacted groundwater, which was then pre-treated in an 
air sparing tank, followed by bag filters and activated carbon 
vessels, and discharged to the Village wastewater treatment 
plant west of the Site. 
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• 2004 – Interceptor Trench Installation: To support design of an 
ISCO pilot study, ERM proposed to conduct a fluorescent 
dye-trace (FDT) study, which required shut down of the 
groundwater extraction system. To prevent impacted GW 
discharge at the surface during the FDT study, ERM 
installed a 25-foot long interceptor trench and sub-surface 
collection system, which ultimately replaced the 
groundwater recovery wells. This system remains in 
operation today and is the subject of routine operation and 
maintenance activities. 

• 2004 – FDT Study: ERM conducted a FDT study to estimate 
groundwater flow rates and directions. The study confirmed 
that groundwater flow rates through the earthen berm are 
slow. Groundwater in the Berm Shoulder Area was shown 
to flow to the southwest toward the groundwater interceptor 
trench. 

• 2005 - ISCO Pilot Test: Approximately 9,200 pounds of 
sodium permanganate were injected through two shallow 
infiltration trenches resulting in a temporary reduction in 
chlorinated VOC (CVOC) concentrations in nearby 
monitoring wells.  

• 2007 – Second ISCO Application: Approximately 4,600 pounds 
of sodium permanganate were applied to the existing 
shallow infiltration trenches. CVOC concentrations in 
groundwater were temporarily reduced, but ultimately 
rebounded. Results of the ISCO application programs 
demonstrated the need for additional subsurface 
investigation activities at the Site to better define VOC 
source areas and impacts. 

1.5.2 SITE EVALUATION 

In 2011, ERM conducted subsurface characterization activities to refine the 
conceptual site model (CSM). These subsurface characterization activities 
and findings are presented in the Site Evaluation Technical Memorandum 
(ERM, 2012; included as Appendix F Comprehensive Report: Site 
Characterization and Remedial Investigation (ERM, 2015)). A summary of 
the activities conducted is presented below: 

• A membrane interface probe (MIP) was used to characterize 
the three-dimensional distribution of CVOCs in soil and 
groundwater south of Howland Street. 
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• Targeted soil samples were collected and analyzed to assist 
in comparing MIP results with analytical data. 

• Temporary wells were installed at selected MIP boring 
locations to assist in comparing MIP results with analytical 
data, and to enable collection and analysis of groundwater 
samples to evaluate biogeochemical conditions and CVOC 
speciation. 

• A limited geotechnical evaluation of the earthen berm was 
conducted. 

• These characterization activities determined that the area of 
CVOC impacts was larger than previously understood, 
which led to the need for further characterization activities. 

1.5.3 DATA GAP INVESTIGATION 

ERM completed additional subsurface characterization activities in 2012 
and 2013 to further delineate CVOCs in soil and groundwater, evaluate 
CVOC mobility, and to assist in the evaluation of potential remedial 
alternatives. These subsurface characterization activities and findings are 
presented in the Data Gap Investigation Report (ERM, 2013; included as 
Appendix A Comprehensive Report: Site Characterization and Remedial 
Investigation (ERM, 2015)). A summary of the activities conducted are 
presented below: 

• The MIP investigation program was expanded to the area 
north of Howland Street. 

• An FDT program was conducted to evaluate groundwater 
flow directions and velocities in the overburden aquifer. 

• A vertical groundwater profiling program was conducted 
utilizing the Waterloo Advanced Profiling System (APS) 
technology to evaluate hydrostratigraphy and collect 
discrete-interval groundwater samples for CVOC and 
fluorescent dye analyses. 

• Additional monitoring wells were installed, gauged and 
sampled to further develop the understanding of 
hydrogeologic conditions and groundwater quality. 

• Porewater samples (i.e., groundwater samples collected 
from the soil immediately below or adjacent to a surface 
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water body) were collected in and immediately adjacent to 
the open portion of the former canal to determine if CVOC-
impacted groundwater is discharging to surface water in this 
area. 

• Slug tests were completed to calculate the hydraulic 
conductivity of different geologic media.   

• Biotrap samples were collected to evaluate in situ microbial 
populations that are capable of naturally degrading CVOCs.  

• Soil samples were collected and analyzed for 
Polychlorinated Naphthalenes (PCNs) to evaluate the 
potential presence of this contaminant group. 

1.5.4 SUPPLEMENTAL INVESTIGATION OF 2013 

Additional Site characterization activities were conducted in 2013 to 
continue to address data gaps and refine the CSM. These subsurface 
characterization activities and findings are presented in the Summary of 
Supplemental Investigation of 2013 and Strategy for Site Management 
(ERM, 2014; included as Appendix G Comprehensive Report: Site 
Characterization and Remedial Investigation (ERM, 2015) ). A summary of 
the activities conducted are presented below: 

• A file review and interviews with LPW personnel were 
conducted to determine if additional information was 
available with respect to historical Site activities. 

• Additional soil borings were advanced and soil samples 
were collected for laboratory analyses of CVOCs and PCNs 
to further define the extent of impacts to soil.  

• Additional monitoring wells were installed, gauged, 
sampled and slug tested to further develop the 
understanding of hydrogeologic conditions and 
groundwater quality.  

• Additional pore water samples were collected and analyzed 
to further evaluate the potential for discharge of CVOC-
impacted groundwater to surface water. 

• A limited soil gas investigation was conducted north of the 
main facility building to evaluate the potential for vapor 
intrusion in the adjacent building. 
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• Soil samples were collected from selected test pits were 
submitted for PCN and CVOC analyses.  

• A more rigorous geotechnical evaluation of the earthen berm 
was completed to evaluate potential remedial alternatives in 
this portion of the Site. 

• The additional data gathered during these characterization 
activities enhanced the CSM by further defining 
groundwater flow directions and the extent of CVOCs and 
PCNs in soil and groundwater. 

1.5.5 POST-2013 INVESTIGATION ACTIVITIES 

Additional Site characterization activities were conducted in 2014 and 
2015 to continue to address data gaps and refine the CSM. A detailed 
summary of these subsurface characterization activities the 
Comprehensive Report: Site Characterization and Remedial Investigation 
(ERM, 2015). A summary of the activities conducted is presented below: 

• Three soil borings were advanced on the parcel located 
north of the Site to evaluate the potential for off-Site 
contamination. Soil samples were collected and submitted 
for analyses of VOCs, PCNs, select metals, grain-size and 
total organic carbon (TOC).  

• The soil borings referenced above were converted into 
shallow monitoring wells (i.e. less than 20 feet bgs). The 
wells were developed, gauged, sampled and slug tested to 
further develop the understanding of hydrogeologic 
conditions and groundwater quality.  

• Additional pore water samples were collected and analyzed 
to further evaluate the potential for discharge of CVOC-
impacted groundwater to surface water. 

• Sub-slab soil gas and indoor air samples were collected 
within the main facility building to evaluate the potential for 
vapor intrusion into this building. 

• Collocated sediment and surface water samples were 
collected for laboratory analyses of VOCs, PCNs, select 
metals, polycyclic aromatic hydrocarbons (PAHs), grain size, 
TOC, and extracted metals/acid-volatile sulfide to evaluate 
the potential for impacts to these environmental media. 
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• The additional data gathered during these characterization 
activities further enhanced the CSM by evaluating the 
hydrologic relationship between groundwater and surface 
water, by further defining the extent of CVOCs and PCNs in 
soil and groundwater, and by evaluating the potential for 
CVOC and PCN impacts to surface water and sediments. 

1.6 CONCEPTUAL SITE MODEL 

A CSM is used to develop a general understanding of the Site conditions, 
contaminant migration pathways, and potential human exposure 
pathways to potential contaminants and impacts to the environment. ERM 
interpreted the existing dataset to develop the following CSM, which 
breaks the Site into the following areas of concern (AOCs) based on a 
combination of geographic location and hydrogeologic characteristics: 

• Berm AOC 

• North Field AOC 

• South Field AOC 

• Former Canal AOC 

A summary of each of the AOCs is presented in the subsequent sections. 

Based on sampling and analysis performed to date, the primary 
contaminant of potential concern (COPC) at the Site are CVOCs, PCNs, 
copper, iron, manganese, lead, and zinc. A detailed summary of COPCs 
distribution is presented in the Comprehensive Report: Site 
Characterization and Remedial Investigation (ERM, 2015).  

Review of historic reports and documentation, aerial photographs, and 
topographic maps indicate that historic landfilling activities were 
conducted at the Site. Based on review of historical documents and 
subsurface investigation data, the likely release mechanism at the Site is 
surface spillage, leakage from a UST, and/or disposal of COPCs. It is 
unlikely that any ongoing COPC-sources of release exist at the Site. 

Preliminary qualitative human health and ecological exposure 
assessments were conducted to identify potential exposure 
pathways/routes in the Comprehensive Report: Site Characterization and 
Remedial Investigation (ERM, 2015). ERM will further evaluate exposure 
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pathways in the proposed qualitative human health risk assessment 
(HHRA) and Fish and Wildlife Resources Impact Analysis (FWRIA). 

1.6.1 BERM AOC 

This AOC (shown on Figures 4 and 5) is characterized by relatively low 
CVOC concentrations in soil, with the exception of three soil samples 
collected from boring E05 at depths ranging from 5.5 to 9 feet below 
surface grade (ft bgs) with a maximum concentration of 804 milligrams 
per kilogram (mg/kg) of total VOCs. Shallow well PZ-10S is located in 
close proximity to boring E05 and exhibits the highest CVOC 
concentration (965 milligrams per liter (mg/l)) in groundwater at the Site. 
However, there does not appear to be a significant dissolved-phase plume 
emanating from this AOC based on groundwater analytical results from 
MW-1, APS-19, C13 and PZ-3D (i.e. there is limited mass flux from this 
source area). This is likely because the majority of the CVOC mass 
identified in the Berm Source Area is present within low permeability 
geologic material, resulting in limited mass flux from this AOC. 

PCNs and metals have also been detected in soil samples collected from 
this area.. PCNs were analyzed for in one groundwater sample collected 
from this area and detected at a trace concentration. The aqueous 
solubilities of PCNs are generally very low so the presence of trace 
concentrations in groundwater is consistent with the chemical properties 
of this contaminant. 

Metals have been detected in soil samples from this area.  

Current and future potential human exposure pathways in this AOC 
appear to be linked predominantly to direct contact or incidental ingestion 
of soil or groundwater. The potential exposure risks increase at depth (i.e. 
greater than 2 ft bgs) and for personnel completing intrusive activities at 
the Site. 

1.6.2 NORTH FIELD AOC 

The North Field AOC (shown on Figures 4 and 5) lies in the open field 
north of Howland Street and south of the unnamed stream north of the 
property. Elevated CVOC concentrations were detected in soil samples 
collected at depths ranging from 11 to 25 ft bgs. The highest concentration 
of total CVOC was detected at 165 mg/kg at 14 ft bgs in soil boring JJ12. 
CVOC impacts have been identified at shallower depths (i.e. 5 to 9 ft bgs) 
in MIP borings MIP35 and MIP49, located just north and south OB&G’s 
remedial excavation area 3.. The depth to groundwater in this area 
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typically ranges from about 5 to 10 ft bgs, so virtually all of the identified 
soil impacts are present below the water table.  

Soil in this area is primarily composed of silt and clay, with some sandy 
lenses present. The majority of the CVOC mass identified in the North 
Field AOC is present within low permeability geologic media and, 
therefore, is relatively immobile. The primary transport mechanism within 
low permeability geologic media is diffusion, which is a very slow 
process. TCE is the primary CVOC identified in groundwater in this AOC 
which is consistent with the soil data. However, TCE degradation 
products cis-1,2-dichloroethene ( cDCE), vinyl chloride (VC), ethane and 
ethene are also present, indicating that intrinsic biodegradation of TCE is 
occurring within this area, though generally to a lesser degree than in the 
South Field AOC.  

Shallow groundwater in this area flows to the north and to the south, 
albeit at very slow rates. Shallow groundwater in the northern portion of 
this AOC discharges to the unnamed stream to the north. Trace levels of 
cDCE (i.e. 4.2 µg/l or less) were detected in porewater (i.e., groundwater 
samples collected within soil immediately beneath or adjacent to a surface 
water body) and surface water samples collected from beneath and within 
this stream. No CVOCs were detected in groundwater north of this 
stream, confirming this is the discharge boundary for groundwater 
impacts in the North Field AOC. Shallow groundwater in the southern 
portion of this AOC flows southward toward the South Field AOC. 

PCNs were detected at a trace concentration in one of four soil samples 
collected in this AOC. PCNs were not detected in the groundwater 
samples collected from this area. 

Various metals were detected in the soil samples collected from this AOC. 

Current and future potential completed exposure pathways in this AOC 
include direct contact or incidental ingestion of soil and groundwater, and 
to a lesser extent, inhalation of VOCs in outdoor air. The current data set 
indicates limited concentrations of COPCs in sediment and surface water 
in the unnamed stream. While not anticipated to be significant, there are 
potential completed exposure pathways for direct contact, incidental 
ingestion and potential inhalation to on-Site personal. 

1.6.3 SOUTH FIELD AOC 

The South Field AOC (Figures 4 and 5) lies in the open field west of the 
Berm AOC and was investigated to delineate CVOC impacts identified in 
the Berm AOC. The South Field AOC is located to the south of the North 
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Field AOC and is distinctly different than the adjacent Berm and North 
Field AOCs in that the shallow soil is relatively permeable and has been 
shown to represent a preferential groundwater migration pathway. As a 
result, CVOC mass discharge is likely occurring from this area.  

Elevated CVOC concentrations were detected in soil samples collected at 
depths ranging from 7 to 32.5 ft bgs. CVOC impacts have been identified 
at shallower depths in MIP borings MIP02 and MIP31. The primary 
CVOCs present in this area are cDCE and VC, indicating that biological 
degradation of the parent compound, TCE, is readily occurring. The depth 
to groundwater in this area typically ranges from about 5 to 10 ft bgs, so 
the majority of the identified soil impacts are present below the water 
table.  

Based on review of the saturated soil, MIP and groundwater data, the 
majority of the CVOC mass is present within relatively low permeability 
geologic material, rendering it effectively immobile. Consistent with the 
soil data, cDCE and VC are the primary CVOCs present in groundwater 
with TCE sporadically present at elevated concentrations. Ethene and 
ethane, which are the innocuous end products of the chlorinated ethene 
biodegradation process, have been detected in groundwater at several 
locations in this area. Collectively, these data confirm that intrinsic 
biodegradation of TCE is resulting in attenuation of CVOC mass beneath 
this area. 

Unlike in the adjacent Berm and North Field AOCs, evidence of CVOC 
mass discharge via advective groundwater migration has been identified 
in the South Field AOC due to the presence of relatively high permeability 
shallow soil (8.5 to 16 ft bgs) in this area. CVOCs present within the 
relatively low permeability soil diffuse into the overlying relatively high 
permeability soil and then migrate with advective groundwater flow. As 
discussed in Section 1.4.1  shallow groundwater in this area flows to the 
south and then to the west within the buried portion of the former canal 
within the Canal AOC before discharging to the open portion of the 
former canal.  

PCNs have been detected in several soil samples collected from depths of 
6 to 8.5 ft bgs in this area proximal to monitoring well MW-100. PCNs 
were detected in groundwater at trace concentrations in one of two 
samples analyzed, which is consistent with the relatively low solubility of 
these compounds. Semi-volatile organic compounds (SVOCs) were also 
detected in soil, but only two samples have been analyzed for this 
parameter. SVOCs were detected at trace levels in four of five 
groundwater samples collected in this area. 
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No soil samples collected from this area have been analyzed for metals. 
Several inorganic parameters were analyzed in groundwater (i.e. 
dissolved and total iron and manganese, sulfate, sulfide, nitrate, nitrite, 
and dissolved organic carbon) to evaluate oxidation-reduction conditions 
at the Site. In general, Site groundwater exhibits reducing conditions as 
interpreted by the presence of elevated dissolved iron and manganese 
concentrations and low oxidation-reduction potentials. 

1.6.4 FORMER CANAL AOC 

The Canal AOC (Figures 4 and 5) is located immediately north of the 
former mill building. The Canal AOC is similar to the adjacent South Field 
AOC in that fill material within the former canal acts as a preferential 
groundwater migration pathway toward the open portion of the former 
canal. As a result, CVOC mass discharge is occurring from this area. The 
Canal AOC is considered separate and distinct from the South Field AOC 
due to the amount of fill material found in the former relative to the latter.  

Elevated CVOC concentrations were detected in soil samples collected at 
depths ranging from 4 to 20 ft bgs. The primary CVOCs present in this 
area are cDCE and VC, indicating that biological degradation of the parent 
compound, TCE, is readily occurring. The depth to groundwater in this 
area typically ranges from about 2 to 10 ft bgs, so the majority of the 
identified soil impacts are present below the water table. 

Elevated CVOC concentrations were detected in groundwater in this area. 
Based on review of the saturated soil and groundwater data, the majority 
of the CVOC mass is present within relatively low permeability fill 
material, rendering it effectively immobile. Consistent with the soil data, 
cDCE and VC are the primary CVOCs present in groundwater with TCE 
sporadically present at elevated concentrations. Ethene and ethane, which 
are the innocuous end products of the chlorinated ethene biodegradation 
process, have been detected in groundwater at several locations in this 
area. Collectively, these data confirm that intrinsic biodegradation of TCE 
is resulting in attenuation of CVOC mass in this area. 

Similar to the adjacent South Field AOC, evidence of CVOC mass 
discharge via advective groundwater migration has been identified in the 
Canal AOC due to the presence of relatively high permeability shallow 
soil in this area. CVOCs present within the relatively low permeability soil 
diffuse into the overlying relatively high permeability soil and then 
migrate with advective groundwater flow. As discussed in Section 1.4, 
shallow groundwater in this area flows to the west within the buried 
portion of the former canal before discharging to the open portion of the 
former canal. Elevated concentrations of cDCE and VC were detected in 
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porewater (i.e., groundwater samples collected within soil immediately 
beneath or adjacent to a surface water body) and surface water samples 
collected from beneath and within the upgradient portion of the former 
canal, respectively. CVOCs were detected at trace concentrations in the 
downgradient surface water samples collected from the former canal, 
indicating that CVOC impacts in surface water attenuate over a relatively 
short distance.  

Soil in this area is also impacted by PCNs, SVOCs, copper, lead and other 
metals were detected in soil in this area. Diesel range organics (DRO) were 
detected in soil in this area. 

PCNs, SVOCs and DRO were detected in groundwater in this area at trace 
levels, which is consistent with the low aqueous solubilities of these 
constituents. 

A complete summary of these data is presented in the Comprehensive 
Report: Site Characterization and Remedial Investigation (ERM, 2015). 

1.6.5 POTENTIAL VAPOR INTRUSION 

ERM conducted a vapor intrusion assessment in the Former TRW Union 
Springs facility in 2015. The program was designed to evaluate potential 
for CVOC impacts identified in soil and groundwater north of the main 
facility building to impact sub-slab soil gas beneath and ultimately indoor 
air quality within this building. Ten collocated soil gas and indoor air 
samples were collected from beneath and above the floor slab of the 
facility, as shown on Figure 9 (note: one of the indoor air samples was 
compromised, so only nine of the sample pairs were analyzed). A 
summary of analytical data from these locations is presented 
Comprehensive Report: Site Characterization and Remedial Investigation 
(ERM, 2015; Table 3).  

Tetrachloroethene (PCE) and TCE concentrations detected in indoor air 
are below the applicable NYSDOH air guidance values (NYSDOH, 2006). 
Seven other VOCs were detected in the samples for which NYSDOH has 
not provided guidance values. Comparison of PCE, TCE and 1,1,1-
trichloroethane (TCA) data to the applicable NYSDOH matrices (of the 
VOCs detected in indoor air, the published matrices apply to only these 
three compounds; pp. 52-55 of NYSDOH,2006) generated the following 
findings (more than one finding can exist for any given sampling 
location): 

• No further action required: one of nine sample locations (SS-
02/IA-02) 
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• Take reasonable actions to identify source (i.e. the data 
suggest that there may be an interior source of chemicals 
contributing to the concentrations detected in indoor air): 
eight of nine sample locations. Interpretation of the data 
indicates that there are likely indoor sources of PCE, TCE 
and 1,2-dichloroethane which are contributing to, or are 
completely responsible for, the presence of these compounds 
in indoor air. ERM observed painting/ air brushing 
operations at the facility and documented the paints, 
thinners and solvents being used in these operations in a 
table in the Comprehensive Report: Site Characterization 
and Remedial Investigation, Appendix H (ERM, 2015). None 
of the products identified in the chemical inventory within 
the building are known to contain the compounds that were 
detected in the indoor air samples.  

• Monitor: four of nine sample locations. Additional 
monitoring will be required given that the indoor air data do 
not indicate an absence of potential unacceptable risks to 
occupants (based on comparison to NYSDOH guidance 
values) and the apparent presence of indoor VOC sources. 

• Monitor/Mitigate: one of nine sample locations (SS-09/IA-
09). An elevated soil gas concentration exists at this location, 
though the associated indoor air concentration is relatively 
low. 

• Mitigate: two of nine sample locations (SS-03/IA-03 and SS-
05/IA-05). The floor slab is currently acting as an effective 
barrier to vapor intrusion; however, elevated CVOC 
concentrations are present in soil gas at these locations. 

1.7 DATA QUALITY OBJECTIVES 

Data quality objectives (DQOs) are qualitative and quantitative criteria 
required to support the decision making process. DQOs define the 
uncertainty in a data set and are expressed in terms of precision, accuracy, 
representatives, completeness, and comparability (PARCC). 

• Precision is a measure of mutual agreement among 
measurements of the same property usually under 
prescribed similar conditions. Precision is best expressed in 
terms of the standard deviation. 
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• Accuracy is the degree of agreement of a measurement (or 
an average of measurements) with an accepted reference of 
“true value”. Accuracy is an estimate of potential numerical 
bias (i.e. low or high) in analytical data. 

• Representativeness expresses the degree to which data 
accurately and precisely represents a characteristic of a 
population, parameter variations at a sampling point a 
process condition, or an environmental condition. 

• Completeness is a measure of the amount of valid data 
obtained compared to the amount that was expected to be 
obtained under correct normal conditions. 

• Comparability expresses the confidence with which one data 
set can be compared with another. Comparability is a 
qualitative measurement that is assessed by reviewing 
results or procedures for analytical data that do not agree 
with expected results. 

The field team will collect representative and complete samples. The 
chemist at the laboratory will analyze samples using accepted protocols 
resulting in data that meet PARCC standards. The project Quality 
Assurance/Quality Control (QA/QC) officer will review the data 
packages and prepare a Data Usability Summary Report (DUSR) in 
accordance with NYSDEC guidance in DER-10 (NYSDEC, 2010). 
Additional information on DQOs and other quality assurance and quality 
control considerations is presented in the Quality Assurance Project Plan 
(QAPP; Appendix C). 

1.8 STANDARDS, CRITERIA, AND GUIDANCE (SCGS) 

It is assumed that the following standards and criteria may apply to the RI 
and remedial AA of this Site. 

• 6 NYCRR Part 257 – Air Quality Standards 

• 6 NYCRR Part 371 – Identification and Listing of Hazardous 
Wastes 

• 6 NYCRR Part 375 – Environmental Remediation Programs 
(December 2006) 

• 6 NYCRR Part 376 – Land Disposal Restrictions 

• 6 NYCRR Part 608 – Use and Protection of Waters 

• 6 NYCRR Parts 700-706 – Water Quality Standards 
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• 29 CFR Part 1910.120 – Hazardous Waste Operations and 
Emergency Response 

• NYSDOH – Guidance for Evaluating Soil Vapor Intrusion in 
the State of New York (October 2006) 

• NYSDEC – Fish and Wildlife Impact Analysis for Inactive 
Hazardous Waste Sites (October 1994) 

• NYSDEC – The Division of Fish, Wildlife and Marine 
Resources Bureau of Habitat – Screening and Assessment of 
Contaminated Sediment (June 2014) 

 

It is assumed that the following guidance may apply to the RI and AA of 
this Site. 

• DER-10 – Technical Guidance for Site Investigation and 
Remediation (May 2010) 

• TOGS 1.1.1 – Ambient Water Quality Standards & Guidance 
Values and Groundwater Effluent Limitations 

• TAGM 3028 – "Contained In" Criteria for Environmental 
Media: Soil Action Levels (August 1997) 

• CP-43 – Groundwater Monitoring Well Decommissioning 
Policy (November 2009) 

•       CP-51 – Soil Cleanup Guidance (October 2010) 

• Air Guide 1 – Guidelines for the Control of Toxic Ambient 
Air Contaminants 

• United States Environmental Protection Agency (USEPA) 
Office of Solid Waste and Emergency Response Directive 
9355.047FS Presumptive Remedies: Policy and Procedures 
(September 1993) 
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2.0 SCOPE OF THE REMEDIAL INVESTIGATION 

2.1 SUBSURFACE CLEARANCE 

The purpose of this task is to minimize potential damage to known and 
unknown subsurface utilities, and to be protective of the health and safety 
of field personnel conducting subsurface investigation activities. Dig 
Safely New York (DSNY) will be notified prior to the initiation of 
intrusive activities at the Site and requested to identify, locate, and mark 
member company utilities. Additionally, an independent underground 
utility locating service will be contracted to evaluate and clear proposed 
soil boring locations prior to the commencement of subsurface intrusive 
activities. A minimum of a 10-foot diameter area around each planned 
drilling location will be scanned for subsurface utilities by ERM’s utility 
location subcontractor prior to the initiation of drilling.  

In addition, each boring and well location will be hand cleared with a 
hand auger and/or air knife clearance methods to 5 ft. bgs. Soil samples 
will be collected during the hand clearance process and will be placed 
directly into new pre-labeled one-gallon Ziploc bags to be characterized 
and screened with a calibrated photoionization detector (PID). There may 
be select boing locations where the physical clearance will be waived to 
collect shallow data using Membrane Interface Probe (MIP) technology. 
These borings locations will be reviewed utilizing ERM’s Global 
Subsurface Clearance Process and approved with a waiver prior to 
intrusive activities (Appendix A). 

2.2 SOIL SAMPLING 

A number of data gaps have been identified at the Site. These data gaps 
include evaluation of surficial soil quality and the potential presence of 
VOCs in soil and groundwater in parts of the Site that have not been 
investigated. These data gaps will be filled using the investigation 
techniques discussed below.  

Standard decontamination procedures will be used during the field 
programs. Drilling and sampling tools will be cleaned with an Alconox 
solution and potable water between borings. Reusable sampling 
equipment will be cleaned between each sample interval by washing with 
a phosphate-free detergent, and potable water, followed by a distilled 
water rinse. A temporary decontamination pad will be constructed with 
two layers of polyethylene sheeting and lumber. Augers, sampling 
equipment and tooling will be cleaned with a steam generating pressure 
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washer on the decontamination pad between each boring location. 
Decontamination water will be pumped into pre-labeled drums and 
moved into the treatment building. Water will be decanted, pumped and 
treated with the existing the groundwater seep treatment system.  

Quality assurance and control sampling and procedures outlined in the 
attached Quality Assurance Project Plan will be followed during the 
sampling events (Attachment D). 

2.2.1 SHALLOW SOIL SAMPLING 

The purpose of this task is to collect shallow soil samples for laboratory 
analyses of COPCs to support completion of a quantitative risk 
assessment for the Site. A total of 65 shallow soil samples will be collected 
from the locations shown in Figures 6A and 6B. The rationale, analyte list 
and sample intervals for the each proposed sampling locations is 
summarized in Table 1.   

Each of the shallow soil samples will be collected with a hand auger or 
equivalent at a depth between the 0 and 2 inches below the vegetative 
cover within the known areas of concern (Figure 6A). Two sample 
intervals (0-2 inches below vegetative cover and 6-12 inches bgs) will be 
collected from the sampling locations located outside identified AOCs 
(Figure 6B). Soil will be logged for soil characteristics and screened with a 
calibrated PID equipped with an 11.2 eV lamp by an ERM geologist. 
Retrieved soil samples will be visually examined by an ERM geologist to 
assess subsurface conditions and physical properties including color, 
texture, composition, moisture content, odor, and visual evidence of 
staining, discoloration, or product/sheen.  Soil gas concentrations 
measured in the head space from soil cores; soil descriptions and other 
field data/observations will be documented in soil boring logs. 

Soil samples will be collected in laboratory provided sampling containers, 
which will be pre-labeled and stored in a clean pre-chilled cooler. All 
samples will be managed under proper chain-of-custody procedures and 
submitted to the project laboratory for analysis of VOCs and naphthalene 
plus 10 tentatively identified compounds (TICS)  (EPA 8260B); Target 
analyte list metals including mercury (TAL; EPA 6010C, 7471B), total 
cyanide (EPA 335.2) and SVOCs plus 30 TICS (EPA 8270 C).  

Twenty one shallow soil samples will be analyzed for an expanded 
analyte list including PCNs (EPA 8270 C SIMS), TCL polychlorinated 
biphenyls (PCBs; EPA 8082); and TCL pesticides (EPA 614). The sample 
locations for analysis of the expanded analyte list were selected from 
across the Site, and include sample locations within each of the known 
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AOCs and a representative grid outside of the know AOC. The sample 
locations and proposed analyses are summarized in Table 2.  

The 6 to 12 inch bgs soil samples collected from outside the know AOCs 
(i.e., sampling locations B-413 thru B-436) will be submitted to the project 
laboratory and held, pending analysis of the shallower (0 to 2 inch depth) 
samples. The deeper samples will only be analyzed if the concentrations 
in the shallower soil samples from the same sample location are less than 
the applicable SCOs. 

Six shallow soil samples (i.e. three sample locations with two sample 
intervals: 0 to 2 inches below vegetative cover and 6 to 12 inches bgs) will 
be collected near former transformer areas for analysis of TCL PCBs (EPA 
8082). Three soil samples will be collected at locations and vertical 
intervals where PCNs were previously detected at elevated concentrations 
(i.e., BSA-1 (1-2’), B-209 (7-8’) and TP-3 (5.5’)) and analyzed for TCL PCBs 
(EPA 8082). An extensive PCB sampling program, including soil, 
sediment, groundwater and surface water sampling, was completed 
during previous Site investigations, and there were no detections above 
laboratory detection limits or applicable regulatory SCGs. PCBs are not a 
COPC at this Site; however, the NYSDEC has requested additional soil 
sampling and analysis be completed adjacent to former transformer areas. 

Following collection of a representative soil sample, each borehole will be 
backfilled with the soil cuttings from the same location and tamped. If 
there are indications that the soil is contaminated, based on field 
observations (e.g. staining,  head space VOC concentrations in excess of 50 
parts per million (ppm)), the cuttings will be drummed and managed as 
outlined in Section 2.6 of this RI Work Plan. 

2.2.2 MEMBRANE INTERFACE PROBE (MIP) 

The purpose of this task is to define the horizontal and vertical extent of 
VOC impacts to soil and groundwater using a high-resolution screening 
tool. In addition, this program will identify areas that do not contain 
significant VOC impacts to soil and/or groundwater. A total of 33 MIP 
borings (MIP-55 thru MIP-87) will be advanced to refusal, which has 
historically been encountered at depths of 26 to 36 ft. bgs, in areas within 
the BCP boundary that have not been previously investigated (see Figure 
7). These boring locations were selected based on our understanding of 
current and historic Site usage. The rationale for the each proposed MIP 
boring locations is summarized in Table 1. 

ERM has successfully used the MIP technology to define the spatial 
contaminant distribution in the subsurface at numerous sites, including 
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the northern portion of this Site. The MIP is a direct push, real-time, direct 
sensing tool that provides near-continuous data on the distribution of 
VOCs in the subsurface, in both unsaturated and saturated 
unconsolidated media.  

The MIP is equipped with a porous polytetrafluoroethene membrane set 
into a steel plate that is electrically heated to the optimal temperature 
range to enhance partitioning of VOCs present in the soil and/or 
groundwater adjacent to the tip to the vapor phase. VOCs pass through 
the membrane by diffusion under a concentration gradient. Once a 
compound has passed through the membrane, it is picked up by a carrier 
gas (i.e., nitrogen) running through a tubing loop (i.e., trunk line). The 
VOCs are carried to the surface where they pass through serial detectors 
that include: 

• a PID to measure aromatic compounds; 

• an electron capture detector (ECD) and/or halogen specific 
detector (XSDTM) to measure CVOCs; and 

• a flame ionization detector (FID) to measure straight chain 
hydrocarbons (e.g. methane) and elevated concentrations of 
some chlorinated compounds. 

Results are reported as detector response in microvolts (uV) and represent 
relative total VOC concentrations. The ECD and XSD are relatively 
sensitive detectors and are capable of detecting CVOCs at low 
concentrations (i.e. down to about 200 micrograms per liter for TCE); 
however, the ECD saturates at high concentrations (above approximately 
15 volts or about 20,000 ug/L) and is not very sensitive to mono- and di-
chlorinated compounds (e.g. VC and 1,2-dichloroethene). The XSD has a 
higher upper detection limit and is not significantly affected by the 
number of chlorines on the atom. The PID and FID can also detect CVOCs 
if they are present at high enough concentrations. Since the concentration 
ranges for detection of CVOCs by ECD, XSD, PID and FID overlap, the 
results from the various detectors can be combined to evaluate a broad 
range of CVOC concentrations in soil gas, soil and groundwater. 

The MIP systems also include an electrical conductivity (EC) dipole array 
at the tip of the probe that measures the electrical conductance of the soil 
and any fluids in the soil in units of milliSiemens per meter (mS/m). The 
electrical conductivity log can provide an indication of stratigraphic 
changes in many environments in real time. For example soil with EC <35 
mS/m are inferred to be sands and gravels, while soil with EC >140 
mS/m are inferred to be silty clay. 
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The real-time data generated by the MIP will be evaluated in the field by 
ERM for the potential presence of and relative concentration of VOCs in 
the subsurface. If deemed appropriate based on the data, up to 10 
additional MIP boring may be advanced to refine our understanding of 
the distribution of VOCs in the subsurface. Field personnel will consider 
stepping out from a MIP boring location and advancing an additional MIP 
boring within the BCP boundary if the ECD detector measures 1 volts or 
greater. 

2.2.3 CORRELATION SOIL SAMPLING 

The purpose of this task is to collect soil samples to enable general 
correlation of the MIP screening data with soil speciation and 
concentration data. A total of six soil borings will be advanced for MIP 
correlation purposes. If necessary, borehole couplets will be completed at 
adjacent locations to obtain sufficient sample volume from selected depth 
intervals to complete multiple laboratory analyses.  

The MIP generates real-time, continuous measurements of VOC 
concentrations in unconsolidated soil that semi-quantitatively 
characterizes the three-dimensional distribution of VOCs in the 
subsurface.  To further understand the MIP data, correlation soil borings 
will be advanced adjacent to MIP borings with selected MIP signatures 
(e.g., borings with elevated concentrations and/or unique detector 
signatures) using direct-push drilling methods.  

Each of the correlation soil borings will be sampled continuously using 
dual tube or equivalent discrete interval sampling methods. Soil will be 
characterized and screened as outlined above (Section 2.2.1) and select 
samples will be submitted for laboratory analyses. Soil samples will be 
collected from selected depths with EnCore® samplers or by equivalent 
methods (i.e., EPA method 5035 or 5035A sampling and preservation), 
based on the field-screening results and/or from depths that correlated 
with selected MIP signatures. Up to 3 soil samples will be collected from 
each soil boring from intervals exhibiting relatively high, moderate and 
low (i.e., less than one volt on the ECD, but above background levels) and 
submitted to the project laboratory for VOC analysis. In addition, up to 2 
soil samples may be collected and submitted for TAL metals, cyanide, 
mercury, PCN and/or SVOC+30 analyses. The samples with the 
expanded analyte list will be collected from areas with likely impacts and 
will be distributed across the Site to evaluate for the presence COPCs. The 
total number of samples collected and submitted to the project laboratory 
will be based on field observations and screening.  
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Quality assurance and control sampling and procedures outlined in the 
attached Quality Assurance Project Plan will be followed during the 
sampling events (Attachment D). 

2.3 GROUNDWATER SAMPLING AND HYDRAULIC CONDUCTIVITY 
TESTING 

Additional data gaps include evaluation of groundwater quality and 
hydrogeologic characteristics in parts of the Site that have not been 
investigated. Two methods will be used to collect groundwater samples 
and to evaluate hydraulic conductivity during this RI. ERM will use 
WaterlooAPS technology to evaluate and continuously log the index of 
hydraulic conductivity (Ik) and collect discrete-interval groundwater 
samples for laboratory analysis. Up to five new monitoring wells will be 
installed and slug testing will be completed to evaluate near-well aquifer 
characteristics. A groundwater sampling event will be conducted, 
including all newly installed monitoring wells and select previously 
installed monitoring wells. 

2.3.1 WATERLOOAPS EVALUATION 

The purpose of this task is to evaluate groundwater quality and 
hydrogeologic characteristics in areas where the MIP identifies the 
presence of VOC impacts in groundwater. The total number of Waterloo 

APS  borings and the boring locations will be selected based on the results 
of the MIP evaluation. Up to 15 WaterlooAPS borings will be completed to 
continuously log the Ik (i.e. relative permeability) and identify zones of 
higher permeability, which represent potential groundwater and 
dissolved-phase contaminant flux zones, for collection of discrete-interval 
groundwater samples.  

Once a sample interval is selected, the sample port will be opened and 
groundwater purging will be initiated. Select in-situ geochemical 
parameters will be measured and monitored to evaluate formation 
stabilization prior to sample collection. Each sample interval that yielded 
adequate water will be sampled and analyzed for VOCs and naphthalene 
(using EPA Method 8260B). Up to three groundwater samples will be 
collected from each WaterlooAPS boring. Samples will be collected directly 
into sampling containers, which will be pre-labeled and stored in a clean 
pre-chilled cooler stored on ice and picked up under COC by a laboratory 
courier service. 

The subcontractor will practice standard decontamination procedures, as 
discussed in Section 2.2 
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 Quality assurance and control sampling and procedures outlined in the 
attached Quality Assurance Project Plan will be followed during the 
sampling events (Attachment D). 

2.3.2 MONITORING WELL INSTALLATION 

The purpose of this task is to install monitoring wells to enable temporal 
monitoring of groundwater elevations and quality. Following the 
WaterlooAPS program, ERM will design an appropriate monitoring well 
network to enable temporal monitoring of groundwater elevation and 
quality. Currently, ERM anticipates that this will involve installation of up 
to five additional overburden monitoring wells, based on interpretation of 
the MIP and WaterlooAPS data. ERM will design a proposed monitoring 
well network, including potential decommissioning of some existing 
wells, if appropriate, and discuss the proposed well network with the 
NYSDEC prior to installing or decommissioning any wells. The 
monitoring well network will include wells targeting source areas and 
plumes cores, upgradient wells (which may include deeper wells to 
monitor groundwater discharging from the deeper bedrock aquifer), and 
sentinel wells, as appropriate. 

During installation of the monitoring wells, continuous soil samples will 
be collected with split-spoon or Macrocore samplers. An ERM geologist 
will log the soil characteristics and screen the soil with a calibrated PID as 
outlined above. Soil samples will be collected from discrete intervals 
based on field observations and screening data directly from the soil cores 
using Encore sampling devices, or by equivalent methods (i.e., EPA 
method 5035 or 5035A sampling and preservation), for laboratory 
analyses of select COCs. Up to two additional soil samples may be 
collected from select intervals in each soil boring and submitted for 
SVOCs +30  (EPA Method 8270 C), PCN (EPA Method 8270 C SIMS), TAL 
metals, total cyanide, mercury, and total organic carbon (EPA Method 
9060) analysis. 

Each monitoring well will be constructed with 2-inch diameter PVC well 
materials with a 5-ft long 10-slot screen. A filter pack composed of #0 
silica sand will be slowly installed and tamped with a weighted tape 
measure to reduce the potential for breaching. The filter pack will extend 
from the bottom of the borehole to 2 ft. above the top of the well screen. 
The filter pack will be overlain by a seal constructed using pre-hydrated 
bentonite chips to within 2 ft. of the ground surface. The remainder of the 
annular space will be filled with cement. Each well will be completed with 
a flush-mounted and/or stick-up watertight roadbox and a locking j-plug.  
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Drill cuttings and soil associated with sampling will be placed in pre-
labeled drums. At the completion of the drilling program, all drums will 
be moved into the former mill building and stored in a secure designated 
area and managed in accordance with Section 2.8.  

The subcontractor will practice standard decontamination procedures, as 
discussed in Section 2.2.  

Wells will be developed using a Waterra pump with a foot valve and 
surge block. Development will continue until purge water runs clear (< 50 
NTU) or until the well is pumped dry. The volume of water removed 
during well development will be measured and recorded. Turbidity will 
also be measured using a turbidity meter. Purge water will be treated with 
the existing groundwater seep treatment system. 

2.3.3 GROUNDWATER SAMPLING 

The purpose of this task is to further define groundwater flow directions 
and further evaluate groundwater quality at the Site. ERM will conduct a 
groundwater sampling event following well development. A complete 
round of static groundwater elevations will be measured with a water 
level indicator prior to the groundwater sampling event. Standard 
decontamination procedures will used to clean the water-level indicator 
between monitoring wells.  

Groundwater samples will be collected from the new wells and 20 existing 
wells (27 total monitoring wells) in general conformance with Low Stress 
(Low Flow) Purging and Sampling Procedure for the Collection of 
Groundwater Samples from Monitoring Wells (USEPA, 2010). Peristaltic 
pumps, dedicated new tubing and a calibrated multi-parameter meter 
with flow cell will be used to purge and monitor select geochemical and 
physical groundwater parameters (e.g. depth to static groundwater, pH, 
temperature, dissolved oxygen (DO), specific conductance, oxidation 
reduction potential (ORP) and turbidity). Measurements will be recorded 
on low-flow data sheets in 5 minute increments until parameter 
stabilization has been achieved or one hour of purging has lapsed. 
Stabilization is considered to be achieved when three consecutive readings 
are within the following limits:  
 

 Turbidity (within 10% when greater than 10 NTUs; if 3 
consecutive readings are less than 10 NTU this parameter is 
stabilized) 

 DO (within 10% when greater than 5 mg/l; if 3 consecutive 
readings are less than 5 mg/l this parameter is stabilized) 

 Specific gravity- with 3% 
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 pH- within 0.1 units 
 ORP- within 10 millivolts 

Following stabilization or one hour of purging, the flow cells will be 
disconnected and samples will be collected directly into pre-labeled 
bottles provided by the project laboratory. Samples will be placed into a 
pre-chilled cooler for transport under proper chain-of-custody procedures 
to the project laboratory for analyses.  

Groundwater samples from each well will be analyzed for VOCs plus 30 
TICs (EPA 8260B), and total and dissolved TAL metals plus mercury. 
Groundwater samples from selected wells will also be analyzed for 
SVOCs plus 30 TICs (EPA Method 8270 C), PCNs (EPA Method 8270 
SIMS), dissolved organic carbon (general chemistry), and dissolved gases 
(EPA Method RSK-175; i.e., methane, ethene and ethane), cyanide, TCL 
pesticides and PCBs.  Quality assurance and control sampling and 
procedures outlined in the attached Quality Assurance Project Plan will be 
followed during the sampling event (Attachment D). 

Samples will be collected in the following order: VOCs and dissolved 
gases, PCNs and SVOCs, PCBs, pesticides, metals and total cyanide, 
unless the sampling flow rate is too slow to maintain continuous flow 
through the sampling tubing. If that is the case, then all samples except for 
VOCs and dissolved gases then decrease the flow rate to the lowest rate 
possible that will maintain a continuous stream and then collect the VOC 
and dissolved gases samples. 

2.3.4 SLUG TESTING 

The purpose of this task is to further evaluate the hydraulic conductivity 
of overburden in different parts of the Site. ERM will conduct slug testing 
in the newly installed monitoring wells following the groundwater 
sampling event. Pressure transducers will be placed in each test well and 
the static water level will be recorded. Transducers will be programmed to 
log pressure in 5-second intervals and PVC slugs will be lowered into the 
wells to conduct a falling head test. Wells will be monitored to allow static 
groundwater levels to return to within a minimum of 90% of the original 
static water level. Data will be downloaded and interpreted to generate 
hydraulic conductivity values using the Bouwer-Rice method, with no 
correction factors or filters applied (Bouwer and Rice, 1976). 
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2.4 SEDIMENT & SURFACE WATER SAMPLING 

The purpose of this task is to augment the current sediment and surface 
water data set to enable completion of a quantitative risk assessment for 
the Site. Six collocated sediment and surface water samples were collected 
in January 2015. To further assess conditions in the open portion of the 
canal, four additional collocated sediment and surface water samples will 
be collected (Figure 9).  

The sediment and surface water samples will be collected via the methods 
described in the United States Environmental Protection Agency Sediment 
Sampling Standard Operating Procedure (SOP) SRC-OGDEN-04 (dated 14 
June, 2001). A ponar sampler or equivalent sampling equipment will be 
utilized to collect the surface sediment samples from zero to six inches in 
depth. The sampler will be dropped into the sediment and then closed to 
contain the sample. The sampler will be raised to the surface and opened 
to transfer the sediment to a stainless steel container. The sediment will be 
screened with a PID and a description will be recorded by an ERM 
geologist. Sediment will then be placed directly into sample containers 
provided by the project laboratory and transferred to the laboratory for 
analyses of VOCs (EPA Method 8260B), PAHs (EPA Method 8270 C), 
PCNs (EPA Method 8270 C SIMS), total organic carbon (Lloyd Khan 
method), grain size by sieve and hydrometer, simultaneously extracted 
metals/acid-volatile sulfide (SEM/AVS), and TAL metals (EPA Methods 
6010C, 7471B).  

Standard decontamination procedures per the EPA SOP SRC-EGDEN-04 
and New York State Department of Environmental Conservation 
(NYSDEC) decontamination procedures (Technical Procedure Guidance 
Quality Assurance/Quality Control Procedures) will be followed between 
each sample location. Decontamination will include rinsing and brushing 
all sampling equipment with Liquinox, distilled water, 10% nitric acid 
solution, hexane, and distilled water rinse. Decontaminated sampling 
equipment will then be wrapped in aluminum foil until next use. 

Surface water samples will be collected from the same locations prior to 
collection of the sediment samples to minimize the potential for 
entrainment of sediments in the surface water samples. The surface water 
will be placed directly into laboratory-provided glassware and analyzed 
for VOCs (EPA Method 8260B), PAHs (EPA Method 8270 C), PCNs (EPA 
Method 8270 C SIMS), DOC, total and dissolved TAL metals (EPA 
Methods 6010C, 7471B), and hardness.  
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Quality assurance and control sampling and procedures outlined in the 
attached Quality Assurance Project Plan will be followed during the 
sampling events (Attachment D). 

2.5 SOIL GAS AND VAPOR INTRUSION ASSESSMENT 

During October 2013, ERM conducted a soil gas survey north of the 
former TRW facility using temporary soil gas sampling implants. During 
January 2015, ERM performed a vapor intrusion (VI) assessment of the 
former TRW facility following the guidance and methodology provided 
by the NYSDOH’s Guidance for Evaluating Soil Vapor Intrusion in the 
State of New York (October 2006). A summary of the results of the 
sampling event is included in the Comprehensive Report: Site 
Characterization and Remedial Investigation (ERM, 2015).  

A second VI assessment will be completed at the facility to further 
evaluate the potential for VI into the facility and to further evaluate 
potential sources of detected VOCs in soil gas and/or indoor air. The 
additional VI assessment will be conducted during the 2015/2016 heating 
season.  

Additional details on the soil gas and VI assessment are provided in 
subsequent sections of this RI Work Plan. 

2.5.1 SOIL VAPOR EVALUATION 

The purpose of this task is to evaluate the potential for VOC vapors to 
migrate in the subsurface beyond the Site boundary. Six soil gas sampling 
points will be installed along the BCP boundary adjacent to abutting 
residential properties (shown on Figure 9). A Geoprobe will be used to 
advance stainless steel rods equipped with a detachable stainless steel 
drive point to the desired depth of a minimum of 4 ft. bgs or 1 ft. above 
groundwater (note: if groundwater is less 5 ft. bgs, then  a sample will not 
be collected from that location). At the desired depth, a 6-inch soil vapor 
sampling implant (sampling screen) attached to Teflon tubing will be 
lowered through the rods to the bottom of the borehole and screwed into 
the detachable point. The drive rods will be slowly retracted and the 
borehole will be backfilled with clean coarse sand to 6 inches above the 
soil vapor implant. Granular bentonite will then be placed above the sand 
pack in approximately 6 inch lifts and will be hydrated using potable 
water. This will be repeated until the annular space is filled to the ground 
surface. The vapor implants will be allowed to set for a period of 24 hours 
to allow the bentonite to fully hydrate prior to sampling. 
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Prior to collecting soil gas samples, all tubing will be purged (i.e. one to 
three tubing volumes) and a helium tracer test will be conducted to 
evaluate it ambient air is drawn into the sampling point from the surface. 
The helium tracer test includes placement of a shroud over the sampling 
point, filling the shroud with helium gas, purging soil gas from the sub-
slab sampling point and monitor the soil gas using a field helium detector 
(Dielectric MGD-2002 or equivalent).  Each of the points will be helium 
tested to confirm a proper seal (i.e. the ratio of the concentration of helium 
within the sampling point is less than 10 percent of the concentration in 
the helium shroud) prior to sampling. If the concentration of helium in the 
sampling point is greater than 10% of the concentration of helium in the 
shroud, the sampling point’s seal will be enhanced to reduce the 
infiltration of ambient air. This will be repeated until the tracer test at each 
soil gas sampling point is within the NYSDOH’s acceptable limits (<10%). 
NYSDOH’s Guidance for Evaluating Soil Vapor Intrusion in the State of 
New York Section 2.7.5 provides additional details on tracer testing of soil 
gas sampling points (October 2006). 

Soil vapor samples will be collected in laboratory-certified clean Summa-
polished, 2.7- liter or 6-liter stainless steel canisters (SUMMA® canisters) 
with calibrated flow controller with a maximum flow rate of 200 ml/min 
from each of the vapor sampling implants. The SUMMA® canisters will be 
connected to the dedicated sample tubing with a Swagelok®-type fitting. 
An ambient air sample will be collected from upwind of the soil vapor 
sampling locations during the soil gas sampling event. The SUMMA® 
canisters will be retrieved approximately 30 minutes after initiation of 
sample collection. The samples will be managed under chain of custody 
protocols and will be submitted to the project laboratory for VOC analysis 
by EPA Method TO-15. Following the sampling event the sample tubing 
will be pulled from the boreholes.   

The soil-gas sampling events should be avoided after a sizeable rainfall or 
snow melt, as sampling in moist soil is unreliable. If no-flow or low-flow 
conditions are caused by wet soils or if water is drawn into the SUMMA® 
canister, sampling will be halted. Soil vapor sampling in sub-freezing 
temperatures can generate condensation in the sample tubing, which may 
accumulate or potentially freeze and block air flow. If the sampling event 
is conducted during near or below freezing temperatures, both the tubing 
and SUMMA® canister should be protected from the elements and a heat 
source (e.g. tube warmers) used. 

2.5.2 VAPOR INTRUSION ASSESSMENT 

The purpose of this task is to further evaluate the potential for VI into the 
facility and to further evaluate for potential sources of detected VOCs in 
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soil gas and/or indoor air. To achieve this objective, twelve collocated soil 
vapor and indoor air samples will be collected from inside the facility 
(Figure 9).  

Prior to conducting the sampling event, a pre-sampling building 
inspection will be performed to inventory products and chemicals used 
and/or stored on Site, consistent with the NYSDOH guidance. A Site walk 
will be conducted to evaluate accessibility to the proposed sampling 
locations. Each of the sub-slab sampling locations will be cleared for sub-
surface utilities by a private utility clearance company. The sample 
locations will be in areas that are at least 10 feet away from any 
underground utilities and in areas not affected by overhead forced air 
ventilation.  

Collocated sub-slab soil gas and indoor air sample will be collected from 
each of the sampling locations over the same nominal eight-hour period.  

The indoor air samples will be collected with the sample inlet positioned 
approximately 3 to 5 ft. above the floor surface to represent the “breathing 
zone.” An outdoor ambient air sample will be collected over the same 
nominal eight-hour period at a location directly upwind of the building. 
The sample inlet will be located approximately 5 ft. above the ground 
surface. A properly calibrated PID equipped with an 11.2 eV lamp will be 
used to screen for VOCs in the ambient indoor and outdoor air at each 
sample locations. At each sub-slab sample location, a rotary hammer drill 
will be used to make a 5/8-inch diameter hole through the concrete slab. 
The borehole will be advanced to a depth approximately 1 inch beneath 
the slab to create an adequate space from which to collect a vapor sample. 
A vapor pin will be installed into the borehole. 

A properly calibrated PID will be used to screen for VOCs in the soil gas 
through each of the vapor pins. To test the integrity of the seal of the 
vapor pins, a helium tracer test will be performed as outlined above in 
Section 2.5.1. 

Sub-slab soil gas samples will be collected from each of the vapor pins in 
laboratory-certified clean 2.7- liter or 6-liter SUMMA® canisters with 
calibrated flow controller. In addition, one outdoor ambient air sample 
and duplicate sample will be collected. The SUMMA® canisters will be 
retrieved approximately eight-hour period after initiation of sample 
collection. Each sample will be analyzed for CVOCs by USEPA Method 
TO-15.   

The vacuum on the SUMMA® canister flow controller will be recorded at 
the start and completion of the sampling period. Following the sampling 
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event, the canister’s valve will be closed and the Swagelok®-type nut will 
be placed over the inlet and secured. The vacuum will be recorded on the 
chain of custody to demonstrate that the seal on the canister has not been 
compromised in transit to the project laboratory. 

Each of the vapor pins will be removed from the concrete slab following 
the sampling event and the bore holes will be sealed with a non-shrinking 
concrete grout or epoxy flush with the surface. 

2.6 SAMPLE ANALYSES 

Specific sample locations and proposed analyses for COPCs are presented 
in a Sampling and Analysis Plan (Table 1). The laboratory analysis of 
samples collected during the RI will be performed by a NYSDOH-
approved environmental laboratory using analytical methods consistent 
with the NYSDEC’s Analytical Services Protocol (ASP). Laboratory 
analytical reports will contain ASP Category B and electronic data 
deliverable (EDD) to facilitate data validation and usability review and to 
allow the data to be uploaded to the NYSDEC database 

All soil, sediment, surface water and groundwater sample analyses will be 
performed by Test America, Inc.. All air and vapor sample analysis will be 
performed by Alpha Analytical, Inc. (Alpha) using EPA Method TO-15.  
Both laboratories are Environmental Laboratory Accreditation Program 
(ELAP) accredited. 

2.7 DATA USABILITY 

Data usability will be evaluated following procedures for the preparation 
of a DUSR for all samples collected during the RI. The usability evaluation 
will be performed consistent with the NYSDEC guidance contained in 
DER-10 Appendix 2B. The results of the data usability evaluation will be 
presented in an Electronic Data Summary (EDS) consistent with the 
requirements of DER-10 Section 3.14(b). 

2.8 INVESTIGATION-DERIVED WASTE 

Investigation-derived waste (IDW) consisting of soil cuttings will be 
disposed within the borehole of origin up to a depth within 12 inches of 
the surface unless non-aqueous phase liquids, sheen, unusual odor, 
discoloration, or other evidence of gross contamination is observed. Any 
soil cuttings exhibiting visual or PID field screening evidence of potential 
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contamination (>50 ppm) will be containerized into steel 55-gallon drums 
for subsequent waste characterization sampling and analysis, waste 
determination by the generator, and disposal. 

IDW consisting of purge water, development water and/ or 
decontamination fluids will be treated with the existing on-site 
groundwater treatment system. The sediment associated with the 
decontamination water will be added to the soil drums. If non-aqueous 
phase liquids, sheen, or unusual odor are observed, the liquids will be 
containerized into steel 55-gallon drums for subsequent waste 
characterization sampling and analysis, waste determination by the 
generator, and disposal.     

All drums of IDW will be labeled with generator name, address, contents, 
container number, waste determination status, and accumulation start 
date. The IDW containers will be moved to a designated, secure on-Site 
staging area until disposal can be arranged. Wastes that will be disposed 
off-Site will be transported from the Site within 90 days of the 
accumulation start date. 

2.9 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 

A qualitative human health exposure assessment will be completed 
consistent with NYSDOH guidance contained in Appendix 3B of DER-10.  
The assessment will consist of characterizing the anticipated human 
exposure settings for the contemplated use of the Site, identifying 
potential exposure pathways, and evaluating contaminant fate and 
transport.  Site contaminants will be selected for further evaluation based 
on consideration of the following factors: 

• concentrations of contaminants in environmental media; 

• field data quality, laboratory data quality, and sampling 
design; and 

• comparison of contaminant concentrations in environmental 
media at the Site with typical background levels. 

2.10 ECOLOGICAL RESOURCES ASSESSMENT 

The NYSDEC’s decision key contained in Appendix 3C of DER-10 will be 
utilized to evaluate if a Fish and Wildlife Resources Impact Analysis 
(FWRIA) is needed.  If a FWRIA is required in accordance with Appendix 
3C, the analysis will be performed consistent with DER Section 3.10. 
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The results of the ecological resources assessment will also be used to 
evaluate whether or not the Protection of Ecological Resources SCOs may 
be applicable at the Site. 

2.11 SITE SURVEY 

After completion of RI Site work, a New York State-licensed professional 
land surveyor will be retained to define the horizontal and vertical 
coordinates for each sampling location. 

2.12 REPORT PREPARATION 

Upon completion of the previously mentioned tasks, ERM will prepare a 
Draft Report that will be consistent with the general requirements for RI 
reports set forth in Section 3.14 of DER-10 (NYSDEC, 2010). The RI Report 
will include a remedial AA and will contain information to address the 
following: 

• Identify and characterize the sources of contamination; 

• Describe the amount, location, concentration, environmental 
fate and transport, and other significant characteristics of the 
substances present; 

• Define geological and hydrogeological factors; 

• Identify potential routes of exposure to human populations; 

• Provide an evaluation of ecological resources; and  

• Identify and evaluate remedies in the AA for development 
of an acceptable RAWP. 

The Remedial Investigation Report will include the following, in 
accordance with Section 3.14 of DER-10: 
 

 figures depicting surveyed locations of all sampling 
locations, utility locations, Site and parcel boundaries, AOC 
boundaries, surface water features, cross-sections, and other 
pertinent features; 

 tables of analytical results; 
 soil boring/sampling logs; 
 MIP boring logs; 
 WaterlooAPS boring logs; 
 calibration records/information for the MIP and WaterlooAPS 

equipment; 
 well development logs; 
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 groundwater sampling logs; 
 slug testing logs/data; 
 soil vapor installation and sampling logs (including data on 

volume of vapor purged, helium tracer test, etc.); 
 meteorological data, product inventory and other pertinent 

data for the soil vapor intrusion sampling (including data on 
volume of vapor purged, helium tracer test, etc.) (it is 
recommended TRW utilize the Department’s SVI forms 
provided to ERM previously for simpler inclusion in the 
EDD); 

 all other sampling logs (sediment, surface water, etc.); 
 laboratory data sheets; 
 all laboratory deliverables (Category B for most samples) 

(electronic only); 
 data usability summary reports; 
 photographic logs; and 
 proof of proper disposal of all investigation-derived waste 

requiring off-site disposal (soils and any non-aqueous phase 
liquids) and a statement that all, or all other, liquid wastes 
were disposed of through the existing groundwater 
treatment system. 
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3.0 ADDITIONAL INFORMATION 

3.1 HEALTH AND SAFETY PLAN 

A Site-specific Health and Safety Plan (HASP) is presented in Appendix 
A. The procedures set forth in the HASP are designed to minimize the risk 
of exposure to chemical and physical hazards that may be present at the 
Site. These procedures generally conform to applicable federal, state and 
local regulations, including Occupational Safety and Health 
Administration (OSHA) requirements governing activities at hazardous 
waste sites and the requirements in 29 CFR 1910.120 (Hazardous Waste 
Operations) and 29 CFR 1926.650 (Excavations and Trenching). Specific 
practices and procedures, including the level of personal protective 
equipment (PPE), are based on a review of currently-available information 
for the Site. 

Every potential safety hazard associated with this RI may not be 
predicted. The HASP does not attempt to establish rules to cover every 
contingency that may arise, but it does provide a basic framework for the 
safe completion of field activities and plans for reasonable contingencies. 

3.2 COMMUNITY AIR MONITORING PLAN 

The Community Air Monitoring Plan (CAMP) for the Site is presented in 
Appendix B. The CAMP is consistent with the requirements of DER-10 
Appendix 1A (NYSDEC, 2010). The CAMP describes monitoring 
requirements and response action levels associated with monitoring of 
VOCs and particulates (i.e., dust) downwind of RI activities. The action 
levels specified in the CAMP require increased monitoring, corrective 
actions to abate emissions, and/or work stoppage if necessary. The CAMP 
provides a measure of protection for the down-wind community from 
potential airborne contaminant releases as a result of Site work activities. 

3.3 QUALITY ASSURANCE PROJECT PLAN 

The QAPP for the Site is presented in Appendix C. The QAPP is consistent 
with the requirements of DER-10 Section 2.4 (NYSDEC, 2010). The QAPP 
describes sampling and analysis procedures to be used during 
implementation of the RI along with quality assurance and quality control 
(QA/QC) criteria. The QAPP will facilitate generation of data of 
acceptable precision, accuracy, reproducibility, and completeness. 
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3.4 CITIZEN PARTICIPATION PLAN 

The Citizen Participation Plan (CPP) for the Site is presented in Appendix 
D. The CPP is consistent with the requirements of 6 NYCRR Part 375 
(NYSDEC, 2006) and the applicable guidance set forth in the NYSDEC’s 
Brownfield Cleanup Program Guide (NYSDEC, 2004). The CPP outlines 
the public participation activities and review periods associated with the 
BCP. The CPP includes a list of local interested parties that will receive 
notifications and identifies the local repository where project documents 
will be placed to facilitate public access and review. 

3.5 INVESTIGATION PERSONNEL AND QUALIFICATIONS 

The experience and qualifications of key ERM project personnel that will 
be involved in implementing the RI are presented in Appendix E.   
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4.0 PROJECT SCHEDULE 

A proposed schedule for implementation of the RI is presented in Table 2.  
Presuming that RI Site work is completed in November 2015, it is assumed 
that the RI/AA Report will be submitted to the NYSDEC in June 2016. 
However, if the field work is not completed during the 2015 field season 
due to delays out of TRW’s control (e.g., public involvement, NYSDEC 
approval, weather, changing site conditions, access), the report will not be 
submitted until a later date. 
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Water Samples
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TABLE 1A
SUMMARY OF PROPOSED ANALYTICAL - SOIL 
FORMER TRW FACILITY
UNION SPRINGS, NEW YORK
BCP ID: C706019
ERM PROJECT NUMBER: 0233862

TCL VOCs TCL SVOCs TAL Metals TCL PCBs TCL Pesticides PCNs

B-400 X X X Evaluate shallow soil for COPCs within North Field AOC
B-401 X X X Evaluate shallow soil for COPCs within North Field AOC
B-402 X X X Evaluate shallow soil for COPCs within North Field AOC
B-403 X X X X X X Evaluate shallow soil for COPCs within North Field AOC
B-404 X X X Evaluate shallow soil for COPCs within South Field AOC
B-405 X X X X X X Evaluate shallow soil for COPCs within South Field AOC
B-406 X X X Evaluate shallow soil for COPCs within South Field AOC
B-407 X X X Evaluate shallow soil for COPCs within South Field AOC

B-408 X X X Evaluate shallow soil for COPCs within Canal AOC

B-409 X X X Evaluate shallow soil for COPCs within Canal AOC
B-410 X X X Evaluate shallow soil for COPCs within Canal AOC
B-411 X X X X X X Evaluate shallow soil for COPCs within Canal AOC
B-412 X X X Evaluate shallow soil for COPCs within Canal AOC

B-413 X X X Evaluate shallow soil for COPCs within wooded area in NE corner of BCP Area
B-414 X X X Evaluate shallow soil for COPCs within wooded area in NE corner of BCP Area
B-415 X X X X X X Evaluate shallow soil for COPCs within wooded area in NE corner of BCP Area
B-416 X X X Evaluate shallow soil for COPCs within wooded area in NE corner of BCP Area
B-417 X X X X X X Evaluate shallow soil for COPCs within wooded area in NE corner of BCP Area
B-418 X X X Evaluate shallow soil for COPCs within wooded area in NE corner of BCP Area
B-419 X X X Evaluate shallow soil for COPCs along west side of the main building
B-420 X X X Evaluate shallow soil for COPCs along west side of the main building
B-421 X X X X X X Evaluate shallow soil for COPCs along west side of the main building

B-422 X X X Evaluate shallow soil for COPCs along west side of the main building

NOTES:

-  TCL: Target Compound list

-  TAL: Target Analyte list

-  TCL VOCs:  Target Compound List Volatile Organic Compounds analyzed by EPA method 8260B

-  TCL SVOCs: Target Compound List Semi-Volatile Organic Compounds analyzed by EPA method 8270C

-  TAL Metals: Target Analyte List Metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, Zn and cyanide) analyzed by EPA methods 6010C/6020A/200.7/200.8/7470A/7471B/245.1

-  TCL PCBs: Target Compound List Polychlorinated Biphenyls analyzed by EPA method 8082

-  TCL Pesticides: Target Compound List Pesticides analyzed by EPA method 3545A

-  PCNs:  Polychlorinated Naphthalenes analyzed by SVOC 8270 SIM 

-  COPC: Contaminants of Potential Concern

-  AOC: Area of Concern

-  BCP: Brownfield Cleanup Program

Rationale

-  soil samples will be collected from the correlation soil borings and during the well installation; however the analytes, sample depths, and total number of samples will be based on field observations, field screening, Waterloo APS data and MIP data.

Location
Sample 

Identification

Analyses

Shallow Soil 
Samples (0-2 
inches below 

vegetative 
cover)

Shallow Soil 
Samples from 
Two Intervals:  

0-2 inches 
below 

vegetative 
cover and 6-12 

inches bgs.)



TABLE 1A
SUMMARY OF PROPOSED ANALYTICAL -SOIL 
FORMER TRW FACILITY
UNION SPRINGS, NEW YORK
BCP ID: C706019
ERM PROJECT NUMBER: 0233862

VOCs TCL SVOCs TAL Metals TCL PCBs TCL Pesticides PCNs

B-423 X X X X X X Evaluate shallow soil for COPCs along west side of the main building
B-424 X X X Evaluate shallow soil for COPCs along west side of the main building
B-425 X X X X X X Evaluate shallow soil for COPCs along west side of the main building

B-426 X X X X X X Evaluate shallow soil for COPCs along west side of the main building
B-427 X X X Evaluate shallow soil for COPCs along west side of the main building
B-428 X X X X X X Evaluate shallow soil for COPCs along edges of south asphalt parking lot within BCP boundary
B-429 X X X Evaluate shallow soil for COPCs along edges of south asphalt parking lot within BCP boundary
B-430 X X X Evaluate shallow soil for COPCs along edges of south asphalt parking lot within BCP boundary
B-431 X X X X X X Evaluate shallow soil for COPCs along east side of main building
B-432 X X X Evaluate shallow soil for COPCs along east side of main building
B-433 X X X X X X Evaluate shallow soil for COPCs on earthen dam within BCP boundary and outside known AOCs
B-434 X X X Evaluate shallow soil for COPCs on earthen dam within BCP boundary and outside known AOCs
B-435 X X X Evaluate shallow soil for COPCs on earthen dam within BCP boundary and outside known AOCs
B-436 X X X Evaluate shallow soil for COPCs on earthen dam within BCP boundary and outside known AOCs
B-437 X X X Evaluate shallow soil for COPCs north of main building and outside known AOCs
B-438 X Evaluate shallow soil near former transformer area where power enters the building
B-439 X Evaluate shallow soil downgradient of former transformer area where power enters the building
B-440 X Evaluate shallow soil near former transformer area 

BSA-1 (0-2") X X X Evaluate PCBs in areas with known concentrations of PCNs. Evaluate other potential COPCs.

BSA-1 (6-12") X X X Evaluate PCBs in areas with known concentrations of PCNs. Evaluate other potential COPCs.

BSA-1 (1-2') X X X Evaluate PCBs in areas with known concentrations of PCNs. Evaluate other potential COPCs.

B-209 (7-8') X X X X X Evaluate PCBs in areas with known concentrations of PCNs. Evaluate other potential COPCs.

TP-3 (5.5') X X X X X Evaluate PCBs in areas with known concentrations of PCNs. Evaluate other potential COPCs.

NOTES:

-  TCL: Target Compound list -  AOC: Area of Concern

-  TAL: Target Analyte list -  BCP: Brownfield Cleanup Program

-  TCL VOCs:  Target Compound List Volatile Organic Compounds analyzed by EPA method 8260B

-  TCL SVOCs: Target Compound List Semi-Volatile Organic Compounds analyzed by EPA method 8270C

-  TAL Metals: Target Analyte List Metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, Zn and cyanide) analyzed by EPA methods 6010C/6020A/200.7/200.8/7470A/7471B/245.1

-  TCL PCBs: Target Compound List Polychlorinated Biphenyls analyzed by EPA method 8082

-  TCL Pesticides: Target Compound List Pesticides analyzed by EPA method 3545A

-  PCNs:  Polychlorinated Naphthalenes analyzed by SVOC 8270 SIM 

-  COPC: Contaminants of Potential Concern

-  soil samples will be collected from the correlation soil borings and during the well installation; however the analytes, sample depths, and total number of samples will be based on field observations, field screening, Waterloo APS data and MIP data.

Location
Sample 

Identification
Analyses

Rationale

Shallow Soil 
Samples from 
Two Intervals:  

0-2 inches 
below 

vegetative 
cover and 6-12 

inches bgs.)

Additional 
Correlation 

Sampling Per 
NYSDEC 
Request



TABLE 1B
SUMMARY OF PROPOSED ANALYTICAL - GROUNDWATER
FORMER TRW FACILITY
UNION SPRINGS, NEW YORK
BCP ID: C706019
ERM PROJECT NUMBER: 0233862

Existing 
Well

Proposed 
Well

Development Slug Testing TCL VOCs TCL SVOCs
TAL Metals 

(Total)
TAL Metals 
(Dissolved)

PCNs
Dissolved 

Gases
DOC

TCL 
Pesticides

TCL PCBs

MW-2 SO X X X X X X X X X
MW-3 SO X X X X X X X X X X
MW-3D BR X X X
MW-4 SO X X X X X X X X X X
MW-5D BR X X X
MW-7 SO X X X X X
MW-8 SO X X X X
MW-9 SO X X X X X X X X
MW-101 SO X X X X X X X X X X
MW-103 SO X X X X
MW-105 SO X X X X X X
MW-107 SO X X X X X X X X X X
MW-108 SO X X X X
MW-109 SO X X X X
MW-110 SO X X X X X X X X X X

MW-200 SO X X X X X X X X X X

MW-201 SO X X X X X X X X X X
MW-202 SO X X X X
MW-300 SO X X
MW-301 SO X X X X X X X X X X
MW-302 SO X X X X X X X X X X
RW-4 SO X X X X X X X X X X
RW-10 SO X X X X X
MW-400 TBD X X X X X X X X X X X X
MW-401 TBD X X X X X X X X X X X X
MW-402 TBD X X X X X X X X X X X X
MW-403 TBD X X X X X X X X X X X X
MW-404 TBD X X X X X X X X X X X X

NOTES:

-  Well Depth: shallow overburden (SO; <20 ft bgs), deep overburden (DO; > 20 ft bgs), bedrock (BR) or to be determined (TBD) -  TCL Pesticides: Target Compound List Pesticides analyzed by EPA method 3545A

-  TCL VOCs:  Target Compound List Volatile Organic Compounds analyzed by EPA method 8260B -  TCL PCBs: Target Compound List Polychlorinated Biphenyls analyzed by EPA method 8082

-  TCL SVOCs: Target Compound List Semi-Volatile Organic Compounds analyzed by EPA method 8270C -  DOC: Dissolved Organic Carbon  analyzed by EPA method 9060.

-  PCNs:  Polychlorinated Naphthalenes analyzed by SVOC 8270 SIM 

-  Dissolved Gases: Methane, Ethane, and Ethene analyzed by EPA method RSK-175

-  TAL Metals: Target Analyte List Metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, Zn 
and cyanide) analyzed by EPA methods 6010C/6020A/200.7/200.8/7470A/7471B/245.1

-  The total number and locations of the proposed monitoring wells will be determined based on interpretation of the MIP and 
Waterloo APS data, field observations and screening during the correlation soil boring sampling event. Up to 5 monitoring wells will 
be installed. The analyte list for each of these wells may change based on available data at the time of sampling.

Well Status Additional Tasks

Sample Location and 
Identification

Analysis

Well Depth 
(SO, DO, BR 

or TBD)



TABLE 1C
SUMMARY OF PROPOSED ANALYTICAL - SURFACE WATER AND SEDIMENT
FORMER TRW FACILITY
UNION SPRINGS, NEW YORK
BCP ID: C706019
ERM PROJECT NUMBER: 0233862

VOCs PAHs Metals PCNs TOC
AVS 
SEM

Grain 
Size

VOCs PAHs
Metals 
(Total)

Metals 
(Diss.)

PCNs DOC Hardness

SD-07 X X X X X X X

SW-07 X X X X X X X

SD-08 X X X X X X X

SW-08 X X X X X X X

SD-09 X X X X X X X

SW-09 X X X X X X X

SD-10 X X X X X X X

SW-10 X X X X X X X

NOTES:

-  VOCs: Volatile Organic Compounds Target Compound List analyzed by EPA method 8260B

-  PAHs: Polycyclic Aromatic Hydrocarbons analyzed by EPA method 8270C

-  PCNs: Polychlorinated Napthalenes analyzed by SVOC 8270 SIM

-  TOC: Total Organic Carbon analyzed by Lloyd Khan method (EPA method 9061)

-  AVS SEM: Acid-Volatile Sulfides Simultaneously-Extracted Metals

-  DOC: Dissolved Organic Carbon analyzed by EPA method 9060

-  Grain Size: measured using sieves and a hydrometer

Sample 
Identification

 Sediment Analyses Surface Water Analyses

 - Additional contaminants of potential concern (e.g. PCBs, pesticides, mercury, cyanide) may be added to the analyte list if deemed appropriate based on a review of soil and groundwater 
sampling results

-  TAL Metals: Target Analyte List Metals (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ni, K, Se, Ag, Na, Tl and Zn) analyzed by EPA methods 
6010C/6020A/200.7/200.8/7470A/7471B/245.1



TABLE 2
ESTIMATED PROJECT SCHEDULE
FORMER TRW FACILITY
UNION SPRINGS, NEW YORK
BCP ID: C706019
ERM PROJECT NUMBER: 0233862

Task No. Milestone Milestone Date

1 Submit Completed BCP Application to NYSDEC 8/4/2015

2 Submit Remedial Investigation (RI) Work Plan  9/4/2015

3 Signing of Brownfield Cleanup Agreement (BCA) 1/8/2016

4 Regulatory Approval of RI Work Plan 1/15/2016

5 Complete RI Site Work 4/29/2016

6 Submit RI Report Including a Remedial Alternatives Analysis 
(AA) 8/31/2016

7 Start of 30-Day Public Comment Period on RI/AA Report 9/7/2016

8 Regulatory Approval of RI/AA Report 10/7/2015

NOTES:

-  all dates are subject to change based on review periods, contractor availability, and weather.



Table 3 Vapor Intrusion Assessment Data Summary
Former TRW Facility
Union Springs, New York

L1502189-01 L1502189-02 L1502189-07 L1502189-08 L1502189-05 L1502189-06 L1502189-13 L1502189-14 L1502189-09 L1310754-10 L1502189-15
IA-01 SS-01 IA-02 SS-02 IA-03 SS-03 IA-04 SS-04 IA-05 SS-05 IA-07

1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015
OSHA Limits for Air 

Contaminants
NYSDOH Guideline 

Values
NYSDOH Guidance 

Criteria
(µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)

Tetrachloroethene 730,000 100 3.0 6.98 5.23 0.868 1.49 4.99 -- 7.53 9.29 18.5 14.1 6.76
Trichloroethene 579,000 5.0 0.25 0.575 2.33 0.236 17.8 0.597 22.7 0.618 1.60 0.978 329 0.661
cis-1,2-Dichloroethene NA NA 3.0 0.202 -- 0.226 -- 0.274 -- 0.274 -- 0.511 531 0.174
trans-1,2-Dichloroethene NA NA 3.0 -- -- -- -- -- -- -- -- -- 15.9 --
1,1-Dichloroethene NA NA 3.0 -- -- -- -- -- 16.5 -- -- -- -- --
Vinyl Chloride 1,380 NA 3.0 -- -- 0.102 -- 0.077 -- -- -- -- -- --
1,1,1-Trichloroethane 1,900,000 NA 3.0 -- -- -- 38.9 -- 1390 -- 7.86 -- 9.93 --
1,1-Dichloroethane 400,000 NA 3.0 -- -- -- -- -- 17.4 -- -- -- 3.74 --
1,2-Dichloroethane 218,000 NA 3.0 1.94 -- 2.09 -- 1.14 -- 1.02 -- 1.81 -- 1.97

Notes:
Occupation Health & Safety Administration (OSHA) Limits for Air Contaminants
New York State 
  in the NYSDOH 
NYSDOH's  Guidance Criteria from the Soil Vapor/Indoor Air Matrices 1 & 2 for Indoor Air
  (October 2006)
µg/m3 =  micrograms per cubic meter
IA- precedes the designated number of an indoor air sample location
SS- precedes the designated number of a sub-slab/ soil gas sample location
AA- precedes the designated number of an ambient air sample location
Dup- duplicate sample collected from same location as indoor air sample location  IA-10
NA = No applicable screening level for this compound
─  =  not detected

Soil Vapor/Indoor Air Matrices 1&2

Monitor/Mitigate
No further action required for cell with white background/ fill

Take reasonable and practical actions to identify source(s) and reduce risk

Mitigate required to minimize current or potential exposure
Monitor- the type and frequency of monitoring is determined on a building and site specific basis.

Laboratory Sample ID:
ERM Sample ID:

Sample Date:

Compound

Two matrices are included in the NYSDOH Guidance for Evaluating Soil Vapor Intrusion (2006), to use 
as tools in making decisions when soil vapor may be entering buildings. The matrices compare the ratio 
of co-located soil gas/sub-slab vapors and indoor air concentrations to recommend the appropriate 
action. ERM compared co-located samples in the matrices and colored the NYSDOH's recommend 
actions based on the rations.
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Table 3 Vapor Intrusion Assessment Data Summary
Former TRW Facility
Union Springs, New York

OSHA Limits for Air 
Contaminants

NYSDOH Guideline 
Values

NYSDOH Guidance 
Criteria

(µg/m3) (µg/m3) (µg/m3)
Tetrachloroethene 730,000 100 3.0
Trichloroethene 579,000 5.0 0.25
cis-1,2-Dichloroethene NA NA 3.0
trans-1,2-Dichloroethene NA NA 3.0
1,1-Dichloroethene NA NA 3.0
Vinyl Chloride 1,380 NA 3.0
1,1,1-Trichloroethane 1,900,000 NA 3.0
1,1-Dichloroethane 400,000 NA 3.0
1,2-Dichloroethane 218,000 NA 3.0

Notes:
Occupation Health & Safety Administration (OSHA) Limits for Air Contaminants
New York State 
  in the NYSDOH 
NYSDOH's  Guidance Criteria from the Soil Vapor/Indoor Air Matrices 1 & 2 for Indoor Air
  (October 2006)
µg/m3 =  micrograms per cubic meter
IA- precedes the designated number of an indoor air sample location
SS- precedes the designated number of a sub-slab/ soil gas sample location
AA- precedes the designated number of an ambient air sample location
Dup- duplicate sample collected from same location as indoor air sample location  IA-10
NA = No applicable screening level for this compound
─  =  not detected

Soil Vapor/Indoor Air Matrices 1&2

Monitor/Mitigate
No further action required for cell with white background/ fill

Take reasonable and practical actions to identify source(s) and reduce risk

Mitigate required to minimize current or potential exposure
Monitor- the type and frequency of monitoring is determined on a building and site specific basis.

Laboratory Sample ID:
ERM Sample ID:

Sample Date:

Compound

Two matrices are included in the NYSDOH Guidance for Evaluating Soil Vapor Intrusion (2006), to use 
as tools in making decisions when soil vapor may be entering buildings. The matrices compare the ratio 
of co-located soil gas/sub-slab vapors and indoor air concentrations to recommend the appropriate 
action. ERM compared co-located samples in the matrices and colored the NYSDOH's recommend 
actions based on the rations.

L1502189-16 L1502189-18 L1502189-19 L1502189-03 L1502189-04 L1502189-21 L1502189-22 L1502189-17 L1502189-20
SS-07 IA-08 SS-08 IA-09 SS-09 IA-10 SS-10 AA-01 DUP-01

1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 1/31/2015 6/11/2013 6/11/2013

(µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3)
4.55 18.8 13.8 4.01 4.21 4.16 5.21 -- 4.12

-- 0.919 2.18 0.500 226 0.597 8.01 -- 0.597
-- 0.345 -- 0.230 -- 0.139 -- -- 0.115
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- 1.95 -- --
-- -- -- 0.069 -- -- -- -- --
-- -- 3.90 -- 320 0.115 459 -- 0.115
-- -- -- -- -- -- -- -- --
-- 2.39 1.90 1.14 -- 1.47 0.903 -- 1.43
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1.0 INTRODUCTION 

1.1 SCOPE & APPLICABILITY

This Global Subsurface Clearance Process Document provides safe work 
practices for subsurface obstruction and utility clearance [collectively, 
Subsurface Clearance (SSC)].  The SSC Process is used to avoid contact 
with subsurface structures, to prevent:  

Injury to ERM and contractor employees; and 

Damage to property or the environment. 

Per ERM’s Subsurface Clearance Standard (S1-ERM-007-ST), this SSC 
Process must be implemented prior to any ERM project-related ground 
disturbance activities (refer to Section 1.2 for definition of ground 
disturbance activities).  This Process applies to all projects where: 

ERM or ERM contractors are performing ground disturbance activities; or  

ERM or ERM contractors are not performing ground disturbance activities, 
but are responsible for SSC.  

This Process does not apply where ERM or ERM contractors are ONLY 
observing the activities of others and are not responsible for SSC.  Where 
ERM or ERM contractors are responsible for general health and safety 
oversight of a third party that is conducting ground disturbance, it should 
be assumed that ERM/ERM contractors are also responsible for SSC 
unless there is explicit documented confirmation from the client that this 
is not the case.     

The SSC Process relies on evaluating multiple pieces of information/data 
to help make safe decisions about where to conduct ground disturbance 
activities.  When one or more of those pieces of information is limited or 
lacking, the risks are increased.  This SSC Process is designed to account 
for the uncertainty inherent in most subsurface conditions by providing 
for multiple, overlapping sources of information and controls.  

1.1.1 Work in Areas Inundated by Water or Covered by Snow or Ice 

For ground disturbance areas characterized by any degree of water 
inundation or snow/ice cover, the SSC process applies as it would for 
non-inundated/covered areas, UNLESS the nature of the 
inundation/cover is such that visual observation of the ground surface 
(not the water/snow/ice surface) at the ground disturbance location 
AND/OR in the immediately surrounding area (nominally within 50 feet 
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/ 15 meters, but judgment should be used to assess an appropriate 
distance in each instance) is not sufficient to facilitate identification of 
indicators of the presence of subsurface structures/utilities.   

In this case, the ground disturbance should not proceed until the project 
team has discussed the specific nature of the planned activity with a 
member of the business unit (BU) or Regional Health & Safety (H&S) 
team.  The expectation is that some elements of the SSC Process will 
apply, but that other elements may need to be modified or added to fit the 
specific situation.  Note that project teams should also incorporate local / 
regional guidelines and applicable laws and regulations as warranted for 
work in waterways and offshore environments. 

1.1.2 Unexploded Ordinance (UXO) and Munitions and Explosives of Concern 
(MEC) 

If UXO/MEC is present or potentially present at a project site, specialist 
technical assistance must be obtained to assist with pre-planning and 
clearance.  In the case of sites where UXO/MEC risks are present, 
adherence to the clearance plan developed by the specialist provider may 
supersede certain requirements of this SSC process. 

1.2 DEFINITIONS 

Contact Person – a representative of the site where ground disturbance 
activities will be conducted, who is knowledgeable of the subsurface 
and/or historical operations at the work location.  The contact person 
may be a Client employee or the employee of a third party.   

Critical Zone – 10 feet (3 meters) distance in all directions from the 
surface projection of: 

o All known or suspected underground pipes, cables, conduits, 
drains, galleries, edges of tanks, or any other useful property (as 
defined later in this section); and 
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o Aboveground structures with associated subsurface pipes and/or 
cables, including but not limited to pump islands, pump galleries, 
manifolds, electrical transformers, compressors, production wells, 
loading racks, or other process equipment.   

Example critical zone illustration, associated with an underground pipe: 

 
Detection Equipment – technology used for the detection of 
subsurface structures, including but not limited to devices that utilize 
electromagnetic detection, ground penetrating radar (GPR), acoustic 
detection, magnetometer, etc. 

Excavation/Trenching Activities – any man-made cut, cavity, trench, 
or depression in the earth's surface, NOT including point disturbances 
as defined later in this section.  For the purposes of this document, 
excavation/trenching activities also include removal of engineered 
surfaces, grading, and driving of sheet piles. 

Excavation Buffer – during excavation/trenching activities, a 2-foot 
(0.6-meter) distance in all directions from subsurface structures that 
will be exposed or partially exposed due to ground disturbance 
activities, assuming that the subsurface structure is not designated for 
removal.  Mechanical digging is prohibited within the Excavation 
Buffer, and material must be removed by hand digging only (shovel, 
etc.).  Whenever possible, the subsurface structure should be de-
energized via a formal Lockout/Tagout (LOTO) process prior to 
commencing SSC or ground disturbance activities.   

Example illustration of excavation buffer associated with underground line: 
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Ground Disturbance Activities – activities which require penetration 
of the ground surface (to any depth)and/or the drilling, coring, or 
removal of engineered surfaces (pavement, concrete, etc.).  Examples 
of ground disturbance activities include, but are not limited to: hand 
digging, hand auger, drilling, direct-push or Geoprobe® borings, well 
installation, well over-drilling, excavation, trenching, grading, concrete 
coring, drilling/installation of soil vapor points, and driving of posts, 
stakes, rods, poles, or sheet piles. 

Non-Conductive Tools – tools with wood, fiberglass, or composite 
construction, and/or fully-insulated handles and potential contact 
surfaces (e.g., the T-handle and top flight of a hand auger).  These tools 
will reduce the chance of electric shock if one contacts electrical 
conductors. 

Physical Clearance Methods – methods used to identify the presence 
or absence of subsurface structures at a particular location by removal 
of overburden and direct observation and/or contact.  Common 
physical clearance methods include:  hand digging, hand auger, soil 
probe, compressed air excavation or “air knifing” with vacuum 
extraction, pressurized water excavation, etc.   Hand tools used with 
any physical clearance method must be non-conductive. 

Point Disturbance – for the purposes of this document, point 
disturbances include ground disturbance activities associated with soil 
borings – regardless of diameter (e.g., hand auger, drilling, direct-push 
or Geoprobe®), well installation, well over-drilling, or digging small 
test pits. 

Remote/Greenfield Site – A project site (or portion of a project site) 
that meets the criteria set forth in Appendix F, as determined by the 
Partner-in-Charge (PIC) for the project.  These sites are considered 
“low-risk” based on ERM project experience, and modified SSC 
procedures have been developed for use on these sites when ONLY 
hand digging/hand augering is performed.  If any form of mechanical 
digging/drilling/excavation is to be conducted, then these sites must 
adhere to the full SSC Process.   

Site Services Model – a depiction of the underground utilities and 
services that are present, absent, or unaccounted for at a site.  The site 
services model should be revised in the field as additional information 
is developed from discussions with the contact person and as-builts 
and site plans are reviewed.  Observation of visual clues, utility 
markouts, and other sources of information should also be 
incorporated into the Site Services Model. 
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SSC General Employee (GE) – an ERM employee that works on or 
manages projects where ground disturbance activities are performed, 
but lacks the qualifications and experience to be qualified as an SSC 
Experienced Person (see below).  Detailed roles and responsibilities for 
SSC GEs are outlined in Appendix E. 

SSC Experienced Person (EP) – an ERM employee with requisite 
qualifications and experience in performing SSC activities, who will 
ensure execution of the SSC Process both in the planning stages and in 
the field.  With the exception of Remote/Greenfield sites (as defined 
earlier in this section), SSC EPs must be present in the field to oversee 
completion of all phases of the ERM SSC Process.  This is subject to 
waiver, as defined in Section 4.1, when only hand digging/hand 
augering will occur in the uppermost 1 foot (0.3 meters) below ground 
surface.  It is also a best practice for the SSC EP to remain on site for 
the duration of subsequent ground disturbance activities.  The specific 
experience and qualifications of a SSC EP are described in Sections 2.1 
and 6.1.2.  Detailed roles and responsibilities for SSC EPs are outlined 
in Appendix E. 

Subsurface Intercept – for the purposes of incident and near miss 
reporting (as described in Section 4.2), contact (damage or no damage) 
with a subsurface structure at a specific location and depth will be 
considered as one subsurface intercept, even if the intercept results in 
multiple incidents/near misses.  Exceptions to this include: 

o If the subsurface structure is intentionally exposed through use 
of a proper physical clearance technique to verify its location (or 
to comply with excavation buffer requirements), or 

o The subsurface structure has been properly decommissioned / 
abandoned and is being excavated and removed.     

Subsurface Structures – man-made structures (excluding man-made 
debris) beneath the surface of the ground.  Common subsurface 
structures include, but are not limited to: tanks, drums, pipelines 
(water, natural gas), electrical cables, fiber optic telecommunication 
cables, sewers, etc. 

Useful Property – a subsurface structure that, if broken, would need to 
be repaired. 

Unexploded Ordnance (UXO) / Munitions and Explosives of 
Concern (MEC) – ammunition that was fired but did not explode, or 
munitions (unfired ammunition, land mines, etc.) that could explode. 
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1.3 LOCAL AMENDMENTS

This SSC Process has been developed to be broadly applicable across all of 
the jurisdictions in which ERM operates.  All ground disturbance activities 
must adhere to this SSC Process, at a minimum.  It may sometimes be 
necessary to augment portions of this SSC Process by taking into account 
applicable legislative, regulatory, and/or client requirements within the 
jurisdiction of the work.  The provisions for doing so must be described 
within a project Health & Safety Plan (HASP), Job Hazard Analysis (JHA), 
or other device, to be approved by both the PIC and Project Manager 
(PM).   

Individual BUs may elect to implement more stringent 
controls/requirements at the discretion of the BU Managing Partner (BU 
MP).   

It is recommended as a best practice for individual BUs to:  

Develop supplemental guidance materials for local staff in order to 
communicate locally available resources, requirements, and tools; and 

Identify a group of highly-experienced and qualified SSC EPs within 
the BU to serve as subject matter experts (SMEs), who can support SSC 
project execution, consult on more complex/challenging projects, 
conduct technical reviews of private utility locator companies, and 
provide field and classroom training to staff.   

If there are local requirements or restrictions that conflict with or 
otherwise prevent compliance with ERM’s SSC Process, these must be 
communicated by the PIC/PM to the respective BU MP and a project-
specific variance plan must be developed.  A member of the H&S Team 
should also be consulted to provide guidance and input regarding any 
variance plans.  
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2.0 SSC PROCESS REQUIREMENTS 

2.1 PERSONNEL & TRAINING REQUIREMENTS 

1. SSC GEs and EPs.  All ERM employees working on or managing 
projects where ground disturbance activities are performed must have 
fulfilled the following training requirements: 

a. Initial SSC training, and 

b. Annual SSC refresher training. 

An optional field training course (described in Appendix D) is also 
recommended as a supplement to the initial training, to provide staff 
with practical, hands-on experience.  This course may be instituted as a 
requirement at the discretion of individual ERM BUs. 

2. SSC EPs.  With the exception of Remote/Greenfield sites (as defined in 
Appendix F), at least one person in each ERM field team that will be 
performing ground disturbance activities must be an SSC EP.  This is 
subject to waiver, as defined in Section 4.1, when only hand 
digging/hand augering will occur in the uppermost 1 foot (0.3 meters) 
below ground surface.  SSC EP status is granted by the BU MP or 
his/her designee1, based on a review of an employee’s qualifications 
and experience, either at the time of hire or following completion of 
SSC mentoring.  SSC EPs must also complete competency testing as 
described in Sections 6.1.2 and 6.4.  Additional guidance on the 
selection and promotion of employees to SSC EP status is provided in 
Section 6. 

3. Under no circumstances should an ERM employee serve as field team 
lead for a project involving ground disturbance activities (including 
Remote/Greenfield sites) without having current SSC training and 
appropriate experience to safely perform the work. 

4. ERM employees and contractors operating detection equipment must 
have experience and training specific to the equipment they will be 
operating.  Documentation of training must be obtained and included 
with the HASP and in the project files.  Training records for ERM 
employees should also be uploaded to ERM Academy and/or the HR 
Information System (HRIS). 

                                                 

1 If the BU MP is not qualified to serve in this role due to lack of SSC experience and/or training, or otherwise 
does not wish to perform this role, he/she may designate another Partner or Technical Director to serve in this 
role who has the proper SSC-related experience.   
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5. If subsurface services or overhead lines will be de-energized, this must 
occur via a formal LOTO program.  All those working on or in 
proximity to the services/lines must apply their own locks/tags.  
LOTO may only be conducted by trained personnel.  If ERM 
employees or contractors are performing LOTO, they must be 
designated as Authorized Persons via a formal training program.  
Contact a member of the H&S Team for more information. 

6. The roles and responsibilities of the various ERM employees involved 
in SSC and ground disturbance activities are outlined in Appendix E. 

2.2 EQUIPMENT REQUIREMENTS 

Equipment specific to SSC includes, but is not limited to: 

1. Non-conductive hand digging tools - tools with a non-conductive 
handle (e.g., fiberglass, wood, composite) and/or with fully insulated 
handles and upper shaft.  These may include a hand auger, shovel, 
post-hole digger, etc.  Blades on shovels and post-hole diggers must 
have rounded or blunt noses. 

2. Soil Probe Rod – must have a non-conductive or insulated upper shaft, 
insulated handles, and a blunt-nosed tip. 

3. Compressed air excavation equipment – commonly referred to as “air 
knife” or air vacuum; this is a process where compressed air is used to 
excavate subsurface material as part of clearing a location. 

4. Pressurized water excavation equipment – process by which 
pressurized water is used to excavate subsurface material as part of 
clearing a location. 

5. Detection Equipment – Devices such as Cable Avoidance Tools 
(CATs), GPR, etc.  Additional guidance on the selection and use of this 
equipment is provided in Appendix G. 

6. Concrete coring equipment – core drilling equipment used to cut holes 
through concrete floors.  Concrete core drills can be hand-held or 
attached to a secured stand or mobile vehicle/trailer. 

Equipment used for SSC must be non-conductive and/or fully insulated, 
and electric-powered equipment must have ground fault protection.  If 
this is not feasible, fully insulated electrical gloves certified to appropriate 
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standards2 must be worn at all times during equipment use/operation (it 
is a best practice to also wear these gloves when using non-
conductive/insulated equipment). 

Site-specific conditions and soil types should be considered when 
determining the most appropriate equipment to be used, and should be 
determined by a SSC EP.  Generally, compressed air excavation (also 
referred to as “air knife” or air vacuum) is the preferred method for 
physical clearance.  This method should be utilized over hand 
augering/hand digging whenever possible, in particular when a process 
waiver is being applied.   

If a hand auger will be used, an SSC EP must select the appropriate 
cutting heads based on the soil type, and if resistance is encountered that 
would require an inordinate/atypical amount of force to be applied for 
advancement, then augering as a clearance method should not continue. 

Pick axes or pointed spades are not to be used for physical clearance.  

Equipment used for SSC activities must be inspected prior to use, 
maintained according to manufacturer recommendations, and operated 
by trained personnel. 

2.3 DOCUMENTATION REQUIREMENTS 

Thorough and complete documentation of the execution of the SSC 
Process must be maintained at the project site for the duration of ground 
disturbance activities, with copies maintained in the project files. 

The ERM Level 2 HASP template is the minimum level of HASP template 
to be used on sites where ground disturbance and SSC activities will be 
performed.  The HASP must include JHAs for all ERM and contractor 
tasks (e.g., hand augering, drilling, etc.) and must be reviewed by the PIC, 
PM, and a member of the H&S Team. 
  

                                                 

2 Such as American National Standards Institute (ANSI), ASTM International, or National Fire Protection 
Association (NFPA). 
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Documentation and forms associated with the SSC Process and included 
with the HASP include the following (provided in Appendix B):  

Subsurface Clearance Project Plan – Addendum to HASP – this plan 
is developed for each phase of ground disturbance activities at a 
project site and is attached to the HASP.  The SSC Project Plan defines 
the scope of authorized ground disturbance and SSC activities to be 
performed, available sources of information, Site Services Model, and 
approval of any Process waivers. 

Subsurface Clearance Process Checklist (the “Checklist”) – used to 
document the execution of the SSC Process broadly for multiple 
disturbance locations conducted as part of a work mobilization. 

Subsurface Clearance Process Checklist for Remote/Greenfield Sites 
– used to document the execution of the SSC Process broadly for 
multiple disturbance locations at Remote/Greenfield sites, as defined 
in Appendix F.  If a site is determined to be a Remote/Greenfield site, 
and ONLY hand digging/hand augering will occur, then this Checklist 
may be used in lieu of other field documentation. 

Subsurface Clearance Location Disturbance Permit (the “Permit”) – 
used to document the execution of the SSC Process at a specific ground 
disturbance location.  The Permit is required at locations known or 
suspected to be in a Critical Zone.  It is a recommended best practice to 
use the Permit at all disturbance locations. 

Site Plans or Sketch Maps – used to visually identify the 
locations/routes of identified/suspected subsurface structures, 
planned ground disturbance locations, and Critical Zones and/or 
excavation buffers.  Plans/maps must be to scale. 

SSC Field Audit Checklist – used to conduct and document field 
audits of SSC projects.  Refer to Section 5.1 for guidance on performing 
these audits. 

SSC Field Review Checklist for Contractors – used to conduct and 
document project safety kick-off meetings with contractor field 
personnel, to ensure they have been properly briefed on the applicable 
components of ERM’s SSC Process. 

Client required forms and/or equivalent field notes and sketches may be 
used in place of the above SSC documentation, provided that the level of 
documentation meets the intention of the above as determined and 
documented by a SSC EP and approved by the PIC.  Any deviation from 
the authorized scope of ground disturbance activities and/or SSC 
methods requires a re-assessment and update to the project 
documentation.  This re-assessment must include the PIC, PM, and SSC 
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EP, and for Process waivers must also include the BU MP or designee.  A 
member of the H&S Team may also be consulted for guidance.  Examples 
of deviations may include, but are not limited to: 

Relocation or step-out of point disturbance locations; 

Changes to the extent or depth of trenches / excavations; 

Changes to preliminary documentation (as noted above) based on 
encountered conditions in the field; and 

Changes to the equipment / methods used to conduct SSC (e.g., 
detection equipment, physical clearance methods, etc.). 
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3.0 SSC SAFE WORK PRACTICES 

The safe work practices that comprise the SSC Process are presented in 
this Section.  They are also summarized graphically in a flowchart in 
Appendix A.  It is the primary responsibility of the ERM PIC and PM to 
ensure that these safe work practices are followed.  The roles and 
responsibilities of the various ERM employees involved in SSC and 
ground disturbance activities are indicated throughout this section, and 
are also summarized in Appendix E.   

Any Process waivers must be approved by BOTH of the following: (1) the 
ERM PIC for the project, and (2) the BU MP or designee.  Process waivers 
must be documented in the SSC Project Plan.  As needed, a member of the 
H&S Team should also be consulted regarding Process waivers, as well as 
any questions or concerns regarding implementation of these safe work 
practices.  Refer to Section 4.1 and Appendix C for additional guidance on 
Process waivers. 

3.1 PLANNING ACTIVITIES

1. ERM PM – Request that the Client identify a contact person 
knowledgeable of the subsurface and/or historical operations at the 
work location.  The degree to which the contact person is 
“knowledgeable” about subsurface conditions at the site should be 
assessed by considering that individual’s knowledge of current or past 
site operations, time at the site, time in current job, job-related duties, 
etc.  The most knowledgeable available contact person should be 
requested.  An interview with this individual should take place as 
early as possible in the planning process.  If available, the contact 
person should be present at the site to assist in identifying safe ground 
disturbance locations. 

2. ERM PM – Ensure contractors that will be used (if any) have been 
prequalified and approved via the ERM contractor prequalification 
process, and understand their role in the SSC Process.  To the extent 
possible, include SSC language in project subcontracts (e.g., adhering 
to Critical Zone restrictions, excavation buffers, and physical clearance 
requirements). 
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3. ERM PM – Assign an SSC EP for the project (excludes 
Remote/Greenfield sites as defined in Appendix F; subject to waiver 
as defined in Section 4.1).  The SSC EP will ensure execution of the SSC 
process both in the office and in the field, and will: 

a. Have current SSC Initial Classroom / annual refresher training.   

b. Lead the review of the SSC Process with all ERM personnel and 
contractors prior to initiating site work. 

c. Mentor less experienced ERM GEs, both in the office and at the 
jobsite. 

4. For all projects, including Remote/Greenfield sites, the ERM PM will 
ensure that assigned project staff have satisfied the Training 
Requirements defined in Section 2.1. 

5. ERM PM and SSC EP – As necessary, assess the potential for the 
presence of UXO/MEC.  If UXO/MEC is present or potentially 
present, specialist technical assistance must be obtained to assist with 
pre-planning and clearance. 

6. Health and Safety Planning – ERM PM and SSC EP (with input from 
others as noted below).   

a. At a minimum, a Level 2 HASP with SSC Project Plan Addendum 
must be developed prior to initiating ground disturbance field 
activities. 

b. Other applicable procedures, policies, and requirements must be 
appended to the HASP for field reference.  These may include, but 
are not limited to: ERM JHAs, client procedures or policies, and 
legislative/regulatory requirements. 

c. Any regulatory, client, and/or site-specific excavation and safe 
work permit requirements must be understood and implemented. 

d. If ERM or contractor personnel will operate detection equipment, 
attach a record of their latest detection equipment training to the 
HASP. 

e. The HASP and SSC Project Plan must be reviewed, approved and 
signed by the PIC, PM, SSC EP, and a member of the H&S Team 
prior to initiating activity on site.  If Process waivers will be used, 
the HASP and SSC Project Plan must also be approved and signed 
by the BU MP or designee (can be documented in the field via 
notation of verbal approval or e-mail, with signature after project 
completion as warranted). 

f. ERM’s HASP must be reviewed and signed by the field team, 
including ERM employees and ERM contractors. 
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7. Historical Information Review.  The PM and SSC EP should:  

a. Obtain all available (and in particular the most recent) as-built 
drawings and/or site plans (including subsurface structures).  
Requests should be made and followed up diligently until all 
available documents are received, or a positive confirmation is 
given by the contact person(s) that no such documents are 
available.  If no as-built drawings or site plans are provided, then 
the contact person should be asked to provide their approval of the 
physical locations where ground disturbance will occur (as 
described in Section 3.3, item 1b).  For sites where it is confirmed 
that no as-built drawings or site plans exist, no contact person is 
provided by the client, and/or obtaining contact person approval 
of disturbance locations is not feasible:  it is recommended that an 
aerial photograph review be conducted that covers the time period 
pre- and post-development (see item 7c below).  

b. Where available and/or required by local legislative or regulatory 
requirements, obtain as-built drawings from third-party public 
agencies or private companies with subsurface structures in the 
area where ground disturbance will occur.  Requests should be 
made and followed up diligently until all available documents are 
received, or a positive confirmation is given by the entities 
contacted that no such documents are available.   

c. Obtain and review any additional site-related information such as 
easements, right-of-ways, historical plot plans, current and 
historical aerial photographs, fire insurance plans, tank (dip) charts, 
SSC information obtained as part of previous site investigations or 
Phase I environmental site assessments, soil surveys, boring logs, 
etc., as relevant to the planned ground disturbance activities. 

d. Summarize available information sources in the Subsurface 
Clearance Information Summary in the SSC Project Plan. 

e. Site Services Model.  Assemble information about subsurface 
obstructions, utilities and services into a preliminary Site Services 
Model (included in SSC Project Plan).   

i. Identify the presence/absence of known or suspected 
subsurface services at the work location in general (i.e., 
everything within the property boundary). 

ii. Identify the routes and locations of known services (and to the 
extent possible, the anticipated depths of those services). 
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iii. Identify the “gaps” – services suspected or not located based on 
currently available information. 

iv. To the extent practical, identify the locations of key energy 
isolation devices and shutoff valves for site services.     

8. Remote/Greenfield Site Determination.  If the PIC determines that 
the site meets the Remote/Greenfield criteria defined in Appendix 
F, and only hand digging/hand augering will be performed, the 
remaining planning steps 9-11 do not apply.  Modified field 
procedures are outlined in Sections 3.2 through 3.5, and a flowchart 
specific to ground disturbance activities at Remote/Greenfield sites 
is provided in Appendix A. 

9. SSC EP – Identify preliminary Critical Zones and/or Excavation 
Buffers on site drawings or sketches.   

10. SSC EP – Develop a preliminary disturbance location plan (boring 
location map, excavation plan, etc.) accounting for Critical Zones, 
Excavation Buffers, gaps in subsurface information, and project 
objectives. 

11. If any disturbance locations (or boundaries of disturbance areas) 
fall within a Critical Zone, the preferred course of action will be to 
move the location / boundary outside the Critical Zone. 

3.2 FIELD ACTIVITIES: PRE-CLEARANCE 

1. To the extent possible, field pre-clearance activities should be 
scheduled in advance of field clearance and ground disturbance 
activities, such that they do not occur on the same day.  This allows 
sufficient time to complete all activities and provide for thorough 
review/re-assessment of any changes. 

2. An SSC EP must be present on site to oversee all field pre-clearance 
activities (with the exception of Remote/Greenfield sites as defined in 
Appendix F, where only hand digging/hand augering will occur; 
subject to waiver as defined in Section 4.1). 

3. Site Walk:  A visual survey of the planned disturbance locations and 
surrounding areas must be conducted by the SSC EP to identify signs 
of potential underground obstructions and utilities.  For larger ground 
disturbance areas where conducting a comprehensive site walk is 
deemed not feasible, at minimum a visual survey of the immediate 
areas around planned ground disturbance locations must be 
conducted, prior to performing ground disturbance activities. 
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a. The findings and approvals received during the site walk must be 
documented as described in Section 2.3 (documentation forms are 
provided in Appendix B):  

b. If there is a contact person and he/she is available, he/she should 
participate in the site walk and approve the disturbance locations:   

i. Ideally, the contact person should indicate approval of the 
disturbance locations by providing his/her written 
authorization. 

ii. If verbal approval is given by the contact person, note the date 
and time at which such approval was given in the 
documentation. 

iii. Note any other information provided by the contact person or 
other site representatives in the documentation. 

Note that contact person approval alone does not guarantee that a 
disturbance location is safe – subsurface intercepts have occurred 
on projects where we relied solely on Contact Person approval.  
Any proposed changes to disturbance locations made by a contact 
person should be assessed by the SSC EP using the other available 
lines of evidence and only accepted after a determination is made 
that the change is safe.  Similarly, follow-up communication should 
be made to the contact person when any changes are made to 
approved disturbance locations.  

c. During the site walk, the SSC EP should seek to confirm the routes 
and locations of services using visual clues, which include but are 
not limited to the following: 

Utility poles with conduit 
leading to the ground 
Lights 
Signage 
Sewer drains/cleanouts 
Cable markers 
Utility boxes 
Manholes 
Pavement scarring 
Pipeline markers 
Vegetative evidence (e.g., 
linear patterns or areas of 
distressed vegetation) 

Remote buildings with no 
visible utilities 
Equipment locations 
Fire hydrants 
Sprinkler systems 
Water meters 
Natural gas meters 
Sewer manholes and drop 
inlets 
Underground storage tanks 
fill ports and vent pipes 
Steam lines 

Elevation changes across the site should also be noted and factored 
into clearance depth determinations. 



 

ERM HEALTH & SAFETY 17 S1-ERM-007-WI 
   

d. If applicable, confirm overhead clearances with equipment 
operators for safely deploying equipment to the location.  
Proximity alarms and/or spotters may be necessary to ensure safe 
clearances.  The minimum horizontal distance from any point on 
the equipment to the nearest overhead electrical power line should 
adhere to the minimum clearance requirements stipulated by 
regulation, utility companies, client requirements, and/or industry 
best practice.  As an example, for lines rated at 50,000 volts (50 
kilovolts [kv]) or less, the minimum distance between the energized 
lines and any part of the equipment should be at least 10 feet (3 
meters).3  For energized lines rated higher than 50,000 volts (50 kv), 
follow minimum clearance requirements stipulated by regulation, 
utility companies, client requirements, and/or industry best 
practice.  If the equipment is closer than the minimum clearance 
distance to the overhead utility, the utility must be de-energized or 
an alternate plan developed with approval from the PIC and 
client/site owner.   

e. For Remote/Greenfield sites (as defined in Appendix F) where only 
hand digging/hand augering will occur, if no utilities are identified 
or suspected during the site walk, and as a result the 
Remote/Greenfield site status is confirmed, the remaining field 
pre-clearance steps 4-6 outlined below do not apply (except where 
public utility locates as described in 4.a. are required by law).   

However, if there is any evidence of the presence or possible 
presence of buried utilities, structures, or useful property identified 
during the site walk, work must be stopped and the PIC contacted.  
In addition, a SSC EP must be engaged (can be over the phone).  
The planned disturbance location(s) must be relocated at least 
160 feet (50 meters) from identified or suspected buried utilities, 
structures, or useful property.  The PIC and SSC EP must clear the 
work area for the field activities to re-commence following 
relocation.  If the planned disturbance location(s) cannot be 
relocated at least 160 feet (50 meters) away, then the site is no 
longer considered a Remote/Greenfield site, and a re-assessment of 
the location(s) must occur at the site by a trained SSC EP, following 
all steps outlined in this SSC Process.   

  

                                                 

3 From United States Occupational Safety & Health Administration – 29 CFR §1926.550(a)(15) construction 
safety standards. 
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4. Utility Markouts.  Utilities must be marked out using both public 
utility (where available) and private utility location services (ERM 
contractor provided or ERM self-performed).  Individuals using this 
equipment must have training and experience in the review and 
interpretation of the results.  Note that markouts provided by public or 
private utility locators may not be accurate.  Disturbance locations 
should always be fully assessed by the SSC EP using all available 
information/data, and if markouts are in conflict with other available 
sources of information, the locators should be called back to the site to 
confirm their markouts.   

a. Public Utility Markouts. 

i. Where available and/or required by local legislative or 
regulatory requirements, the public utility locator(s) must be 
called to mark utilities at the site. 

ii. SSC EP – Determine if there are utility owners/operators 
(including municipal water and sewer) that are not subscribers 
to the public utility service.  If there are utility 
owners/operators that do not subscribe to the service or if a 
public one-call service is not available, identify and contact the 
owners/operators of utilities in the vicinity of the work area 
and request they mark area lines.  

iii. A site map including planned work areas should be made 
available to the public utility locator(s) if possible. 

iv. SSC EP – Verify a response by each public utility locator prior to 
proceeding with ground disturbance activities. 

v. Waiving the need for Public Utility Markouts.  

1. If public utility locators are available, they must be called to 
mark utilities at the site.  Only the Project PIC and BU MP 
(or designee) may waive this requirement (and only if they 
are allowed by law to do so).  Note that if working in a 
country/region where no public utility locators exist, then a 
waiver is not required; however private utility markouts 
should be performed as described below under item 4.b.   

2. The Waiver decision must be documented in the SSC Project 
Plan, and alternative measures must be taken and 
documented to ensure the safety of ERM employees. 

b. Private Utility Markouts.   

i. Hire a private utility locator to locate and mark utilities on the 
project site.  The private utility locator must be prequalified and 
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approved through the ERM contractor prequalification process.  
The SSC EP must be present on site to oversee the private utility 
locator.  All available and site-appropriate detection equipment 
/ methods should be used, and documented on the Checklist, 
including noting any limitations in the methods and equipment 
used. 

ii. Where private utility locator services are not available for hire, 
utilize a trained and experienced ERM employee to conduct the 
utility location using a rented or ERM-owned locator tool.  The 
locator tools utilized by ERM employees must be: 

1. Maintained according to manufacturer specifications with 
maintenance records available. 

2. Calibrated according to manufacturer specifications.  
Calibrations must be documented. 

3. Calibrated or tested at the start of each work day. 

iii. Private utility location must be conducted to a minimum 
distance of 10 feet (3 meters) around each planned disturbance 
location or perimeter of excavation (corresponding to the 
Critical Zone around each identified or suspected Subsurface 
Structure). 

iv. Clear any vegetation and/or remove surface obstructions if 
necessary to facilitate private utility markouts.   

v. Waiving the need for Private Utility Markouts. 

1. Only the Project PIC and BU MP (or designee) may waive 
this requirement.   

2. The Waiver decision must be documented in the SSC Project 
Plan, and alternative measures must be taken and 
documented to ensure the safety of ERM employees. 

c. Utilities should be marked with paint or other semi-permanent 
markings whose meaning is understood by the site team.  Markings 
must remain clear and visible for the duration of the ground 
disturbance activities, and re-marked if necessary.  Note that 
markings should be assessed by the SSC EP by evaluating the 
method(s) used to mark the utility locations, any limitations, and 
whether or not other lines of evidence corroborate or conflict with 
the markings. 

d. In conjunction with contact person(s), public and private utility 
locators, and any other knowledgeable persons identified during 
the site walk, the SSC EP should seek to confirm status of all 
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identified services (e.g., energized/de-energized, active/inactive, 
idled, decommissioned, etc.). 

5. Final Critical Zone determination and location of disturbance points or 
areas (conducted by the SSC EP). 

a. Use the information gathered from the pre-planning work, site 
walk and utility markouts to determine the Critical Zones near each 
disturbance location.  Update SSC documentation to account for 
final Critical Zone determinations.   

b. If a disturbance location is known or suspected to be inside a 
Critical Zone, then: 

i. The preferred course of action will be to move the disturbance 
location to a safe location outside the Critical Zone. 

ii. If ground disturbance activity absolutely must proceed within 
the Critical Zone, then it must be explicitly approved via a 
process Waiver by BOTH the Project PIC and BU MP (or 
designee), provided that:  

1. They are reasonably assured that it is safe to allow that 
activity, based on the guidance herein (see Section 4.1.1) and 
consultation with the SSC EP and project team, 

2. If possible, energized pipes or cables within the Critical Zone 
are de-energized via a formal LOTO program, and  

3. Ground disturbance activities at that location do not present 
an unacceptable safety, environmental, or operational risk, 
either on site or off site. 

iii. Critical Zone information for that specific disturbance location 
must be documented using the Permit or equivalent 
documentation.  

6. Update Project SSC Documentation – SSC EP.  Use the information 
gathered from the pre-planning work, site walk and utility markouts 
to update the Site Services Model, site plans/sketch maps, disturbance 
location plan, and any other applicable documents. 

3.3 FIELD ACTIVITIES: POINT DISTURBANCE CLEARANCE 

1. An SSC EP must be present on site to oversee all field clearance 
activities (with the exception of Remote/Greenfield sites as defined in 
Appendix F where only hand digging/hand augering will occur; 
subject to waiver as defined in Section 4.1).  Though not required, it is 
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a best practice for the SSC EP to be present on site through the 
completion of ground disturbance activities.   

2. Re-verify overhead clearance at ground disturbance locations prior to 
mobilizing any equipment or initiating clearance activity. 

3. In the case of sites where UXO/MEC risks are present, adhere to the 
clearance plan developed by the specialist provider, which will 
supersede items 4 and 5 below. 

4. Concrete Coring.   

a. In the case where concrete coring must be performed prior to 
physical clearance, the preferred course of action is to use a 
contractor.  The contractor must be prequalified and approved.  
Where concrete coring services are not available for hire, the PIC 
must determine if there is a sufficiently trained and experienced 
ERM employee to accomplish the task using rented or ERM-owned 
equipment.  Training documentation must be attached to the 
HASP, with written approval from the PIC.   

b. In all cases, concrete coring equipment must: 

i. Be inspected prior to use and maintained according to 
manufacturer specifications with maintenance records available.  

ii. For rig- or stand-mounted coring equipment, be anchored 
properly to the floor using proper anchors. 

iii. Be outfitted with insulated handles and/or be used while 
wearing insulated electrical gloves. 

iv. Be operated with ground fault protection.  

v. Be operated by trained and qualified personnel. 

c. Core diameter must be large enough to allow for visual inspection 
during subsequent physical clearance, and meet or exceed 125% of 
the outside diameter (OD) of the largest downhole tool to be used.  

5. Physical Clearance. 

a. Utilize a Physical Clearance Method (as defined in Sections 1.2 and 
2.2) to ensure the absence of subsurface structures at each ground 
disturbance location.  Note that some jurisdictions require that 
detection equipment be used in conjunction with physical clearance 
methods. 
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b. For point disturbance locations being advanced deeper with 
mechanical drilling / direct-push equipment, physical clearance 
must be performed to the deeper of the following: 

i. 2 feet (0.6 meters) beyond the bottom of the frost line at the site, 
or: 

ii. Based on the location of the disturbance point: 

1. Outside Critical Zones, to 5 feet (1.5 meters). 

2. Inside Critical Zones, to the DEEPER of: 

a. 2 feet (0.6 meters) deeper than the known or suspected 
invert elevation of the subsurface structure, or 

b. 8 feet (2.4 meters) if the depth of the service is unknown.  
Note: all reasonable efforts to identify the depth of the 
service should be made, and the absence of accurate 
information should be considered in the decision 
whether or not to allow work inside a Critical Zone. 

c. Physical clearance must, at a minimum, meet or exceed 125% of the 
OD of the largest downhole tool (e.g. drilling auger, direct-push 
sampler) to be advanced and be sufficiently large to allow 
obstructions to be inspected visually.  When performing 
mechanical drilling, it is a best practice whenever feasible to 
physically clear the borehole to a diameter of 150% of the OD of the 
largest downhole tool.  For decommissioning of existing wells by 
over-drilling the well casing and annulus, three physically-cleared 
borings (air vacuum, hand auger, etc.) may be placed in a triangle 
in the immediate vicinity of the well to provide physical clearance.  

d. Because physically cleared holes may not be perfectly vertical, it is 
a best practice to use a metal or higher-strength plastic casing 
(e.g., Schedule 40 or higher polyvinyl chloride or high-density 
polyethylene) in the physically cleared hole, to ensure that 
mechanical equipment follows the same pathway as the physically-
cleared hole. 

e. For angled (non-vertical) drilling, physical clearance should meet 
or exceed 125% of the diameter of the largest downhole tool, taking 
into account the angle of the boring. 

f. Waiving the Physical Clearance requirement. 

i. Only the Project PIC and BU MP (or designee) may waive this 
requirement. 
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ii. The Waiver decision must be documented in the SSC Project 
Plan and alternative measures must be taken and documented 
to ensure the safety of the field team. 

3.4 FIELD ACTIVITIES: EXCAVATION / TRENCHING CLEARANCE 

1. An SSC EP must be present on site to oversee all field clearance 
activities (with the exception of Remote/Greenfield sites as defined in 
Appendix F where only hand digging/hand augering will occur; 
subject to waiver as defined in Section 4.1).  It is a best practice for the 
SSC EP to be present on site through the completion of 
excavation/trenching activities.  Note that in certain jurisdictions an 
excavation/trenching competent person may also be required. 

2. For Remote/Greenfield sites (as defined in Appendix F) where only 
hand digging/hand excavation will occur, steps 3-9 below do not 
apply.   

3. Re-verify overhead clearance at ground disturbance locations prior to 
mobilizing any equipment or initiating clearance activity. 

4. In the case of sites where UXO/MEC risks are present, adhere to the 
clearance plan developed by the specialist provider, which will 
supersede items 5-9 below. 

5. Using the data from the SSC Project Plan, Site Services Model and 
other information from the site walk and utility markouts, the SSC EP 
will identify the following  on the Checklist and other applicable field 
documentation forms/permits:  

a. The locations/routes of all subsurface structures crossing through 
the excavation perimeter or located within the Critical Zone around 
the excavation perimeter.  

b. The expected excavation depths to the 2-foot (0.6-meter) Excavation 
Buffer around those services or other subsurface structures. 

6. Prior to commencing excavation, the SSC EP should work with the 
contact person/site owner to de-energize identified services if possible, 
via a formal LOTO program. 

7. The SSC EP will inform ERM field personnel and the excavation 
contractor(s) of information regarding the location of subsurface 
structures and Excavation Buffers.   

8. Physical clearance methods are not required for excavations and 
trenches, but should be used as necessary to confirm the presence/ 
absence of subsurface structures. 
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9. Mechanical digging will be prohibited inside the 2-foot (0.6-meter) 
Excavation Buffer.  Removal of material inside the Excavation Buffer 
may only proceed by hand using non-conductive tools.  It is a best 
practice to utilize a larger (e.g., 3-foot or 0.9-meter) excavation buffer 
whenever feasible. 

3.5 FIELD ACTIVITIES: MANAGEMENT OF CHANGE 

1. The SSC EP (or field team lead for Remote/Greenfield sites) should be 
observant for the presence of warning signs indicating non-native soil, 
fill materials, and/or the presence of unexpected subsurface structures 
during all physical clearance activities.  For excavations, the SSC EP 
will instruct the excavation contractor(s) to watch for these warning 
signs during excavation/trenching, and to immediately stop work if 
observed.  Warning signs may include, but are not limited to: 

Any at-grade or above-
grade visual clues as 
identified previously in 
Section 3.2 (item 3c) 
Refusal 
Warning tape 
Pea gravel / sand / non-
native materials 
Red concrete 
Colored plastic covers  

Voids/ cavities, or 
abrupt absence of soil in 
hand auger 
Any unexpected change 
from native soil 
Any signs of damaged 
utilities in cuttings 
(broken materials, odors, 
etc.) 
Any other unexpected 
condition 

2. If warning signs are identified, work will be immediately stopped and 
the PIC and PM will be contacted to discuss the observations.  A 
member of the H&S Team can also be consulted if the project team 
deems it necessary. 

3. Whenever a point disturbance location must be re-located due to 
refusal, obstruction, or other reasons, the new location must be fully 
re-assessed by the SSC EP, by stepping back through the procedures 
outlined in Sections 3.1, 3.2, and 3.3.  Any changes must be 
communicated to the PIC, PM, and contact person for approval and 
documented on the SSC documentation.  

4. Whenever the scope and/or extent of excavation/trenching activities 
changes, the SSC EP must fully re-assess those changes by stepping 
back through the procedures outlined in Sections 3.1, 3.2, and 3.4.  Any 
changes must be communicated to the PIC, PM, and contact person for 
approval and documented on the SSC documentation.  
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5. Following any change in scope, exercise of stop-work authority, or 
safety event (refer to Section 4.2) during the SSC process or subsequent 
ground disturbance activities, the re-start of work cannot proceed 
without the concurrence of the SSC EP, PIC, and PM.  Also, if 
equipment brought to the site or the planned methods to be used are 
determined to be inadequate given the encountered site conditions, 
work must be stopped and may not resume until the proper 
equipment is obtained and the SSC EP, PIC, and PM agree it is OK. 

6. A member of the H&S Team should also be contacted regarding safety 
events, depending upon the severity.   

7. All SSC Process waivers must be approved by BOTH the Project PIC 
and BU MP (or designee).  Process waivers must be documented in the 
SSC Project Plan.  Additional waiver guidance is provided in Section 
4.1 and Appendix C. 

8. For Remote/Greenfield sites, if there is evidence of the presence or 
possible presence of buried utilities, structures, or useful property 
identified during the site walk, work must be stopped and the PIC 
contacted.  In addition, a SSC EP must be engaged (can be over the 
phone).  The planned disturbance location(s) must be relocated at least 
160 feet (50 meters) from identified or suspected buried utilities, 
structures, or useful property.  The PIC and SSC EP must clear the 
work area for the field activities to re-commence following relocation.  
If the planned disturbance location(s) cannot be relocated at least 
160 feet (50 meters) away, then the site is no longer considered a 
Remote/Greenfield site, and a re-assessment of the location(s) must 
occur at the site by a trained SSC EP, following all steps outlined in 
this SSC Process. 
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4.0 ADDITIONAL SSC PROCESS WORK INSTRUCTIONS 

4.1 WAIVERS  

There are five waivers to the SSC Process that may potentially be issued: 

1. Waive the requirement for an SSC EP to be present on site, when 
ONLY hand digging/hand augering will occur in the uppermost 1 
foot (0.3 meters) below ground surface;4 

2. Waive the requirement for Public Utility markouts (where allowed by 
law); 

3. Waive the requirement for Private Utility markouts (performed by 
ERM Contractors or ERM employees); 

4. Waive the requirement for full physical clearance of point disturbance 
locations (including no clearance and clearance to less than required 
diameters/depths); and 

5. Allow ground disturbance activities within Critical Zones. 

Both the Project PIC AND BU MP (or designee) must approve any 
waivers, with documentation in the ERM SSC Project Plan (can be 
documented in the field via notation of verbal approval or e-mail, with 
signature after project completion as warranted).  If the BU MP is not 
qualified to serve in this role due to lack of SSC experience and/or 
training, or otherwise does not wish to perform this role, he/she may 
designate another Partner or Technical Director to serve in this role who 
has proper SSC-related experience.   

PICs and BU MPs (or designees) are expected to work with the SSC EP 
and broader project team to ensure the SSC Process is executed and to use 
available information to make safe decisions regarding waivers to the SSC 
Process.  A member of the H&S Team and/or a locally identified SME (as 
described in Section 1.3) may also be consulted regarding Process waiver 
decisions.  

The guidance to issue waivers to components of the SSC Process can be 
summarized as follows: 

                                                 

4 An SSC EP does not have to be present at Remote/Greenfield sites where only hand digging/hand augering 

will occur, as defined in Appendix F. 
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1. Waivers should only be issued when exceptional circumstances 
(e.g., rigid project requirements, technical infeasibility, etc.) limit the 
execution of parts of the SSC Process.  Waivers cannot be issued solely 
for cost reasons. 

2. PICs and BU MPs (or designees) cannot waive compliance with any 
legislative or regulatory requirement applicable within the jurisdiction 
of the work. 

3. PICs and BU MPs (or designees) cannot waive compliance to client-
mandated requirements without prior discussion with and 
documented approval by the client. 

4. PICs and BU MPs (or designees) should base their decision to issue a 
waiver on a thorough evaluation of the pieces of information/data 
available about the services present in the subsurface, and the relative 
hazard of striking the services known or suspected (i.e., not confirmed 
as absent from the site).  Guidance on conducting this evaluation is 
presented in Appendix C, along with illustrative examples of waiver 
decisions. 

5. For Ground Disturbance Activities within Critical Zones: 

a. The default stance in ERM’s SSC Process is to not advance borings 
or proceed with excavations in a Critical Zone.   

b. If disturbance absolutely must occur in a Critical Zone, then the 
following factors must be considered: 

i. Accuracy/degree of confidence in the information/data 
regarding the subsurface structure’s location and depth. 

ii. The ability to de-energize the subsurface services of concern via 
a formal LOTO program, and/or  

iii. Safety, environmental, or operational concerns, either on site or 
off site, that arise from ground disturbance activities in the 
Critical Zone. 

4.2 SSC-RELATED SAFETY EVENTS 

1. For internal management purposes, ERM will classify SSC-related 
safety events with a “Subsurface Clearance “ classification as follows: 

a. Incident:  Any injury, illness, damage to useful property, fire, 
explosion, or spill as the result of intercept with a subsurface 
structure sustained either during the clearance process or the 
ground disturbance activity itself.   
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b. Near Miss:  Any unexpected encounter with the following either 
during the clearance process or the ground disturbance activity 
itself:  

i. Useful property which is verified as not damaged. 

ii. Any other verified subsurface structure. 

If a subsurface structure is intentionally exposed through use of 
a proper physical clearance technique to verify its location (or to 
comply with excavation buffer requirements), this is NOT 
considered a near miss.  If a subsurface structure is intentionally 
exposed in order to excavate and remove it, this would also not 
be considered a near miss. 

Also, refusal caused by rocks, difficult geology, or other natural 
matter is not considered a near miss.  Similarly, encounters with 
debris or archeological, historical, or cultural subsurface 
structures or objects are also not considered near misses.  Step-
out locations should be in a safe direction and cleared consistent 
with the SSC process.   

Due to the inherent uncertainty associated with SSC, it is 
possible that unexpected encounters with previously 
unidentified subsurface structures may occur during physical 
clearance, even after having successfully completed all other 
required steps in the SSC Process.  If, however, it is determined 
that there were deviations or a lack of diligence in the execution 
of the SSC Process that may have contributed to the near miss, 
and/or if there are potential significant learnings to be shared 
within the organization, then the event can be classified as a 
“high-learning value” near miss.  This classification can be 
made by the Regional Safety Leader or Global Health and Safety 
Director (GHSD), after consultation and agreement by the SSC 
EP and PIC.  Refer to Section 4.2.3 for follow-up requirements 
for “high-learning value” near misses. 

c. Unsafe Act:  Any action, whether inadvertent or deliberate, that 
serves to contradict or reduce the protections to health and safety 
offered by this SSC Process. 

d. Unsafe Condition:  Any condition, whether inadvertently or 
deliberately created and / or permitted to exist, that serves to 
contradict or reduce the protections to health and safety offered by 
this SSC Process. 
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e. Safe Behavior: Any action that serves to significantly enhance the 
protections to health and safety above and beyond those offered by 
this SSC Process. 

2. In the case of an incident or near miss, the SSC EP (or Field Safety 
Officer if on a Remote/Greenfield site or the incident/near miss occurs 
following the completion of SSC activities) will: 

a. Suspend all related ERM and ERM Contractor activities on site. 

b. Work to stabilize or address the situation (e.g., notify site contacts, 
have service shut off if possible) and gather initial facts. 

c. Contact the owner/operator of the service to assess any potential or 
actual damage and discuss the need for any necessary repairs.  
ERM employees will not attempt to assess the status of the damage, 
or attempt to make any repairs, unless ERM is the owner/operator 
of the line and a trained ERM Authorized Person is available to do 
so under a formal LOTO program. 

d. Promptly report the incident/near miss to the PIC and PM, who 
will immediately inform the H&S Team and ensure that such 
events are noted in appropriate reporting systems and that 
appropriate parties are notified, including the client, regulatory 
agencies, and ERM Law Department, all as appropriate. 

e. Restart work only with the concurrence of the PIC, PM, and SSC EP 
(may also include H&S Team and Law Department, as appropriate 
depending on the nature of the incident/near miss). 

f. In the event of an incident or near miss involving an active 
electrical cable or natural gas line, the PIC and PM must 
immediately go to the site to lead follow-up activities and initiate 
the investigation. 

 

3. Follow-Up and Review of Incidents and Near Misses: 

a. A Root-Cause Analysis (RCA) is required for all SSC-related 
incidents and “high-learning-value” near misses (“high-learning 
value” to be determined by the Regional Safety Leader or GHSD, 
SSC EP and PIC).  The investigation, RCA, and development of 
corrective actions must be completed within 10 working days (or 
sooner if mandated by client requirements). 

b. SSC-related incidents involving an active electrical cable or natural 
gas line will be subject to a review meeting led by the Global Chief 
Executive Officer (GCEO) and or Global Director of Operations 
(GDO) , and attended by the Global Health and Safety Director 
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(GHSD), Director of Global Programs, Regional CEO (RCEO), 
Regional Safety Leader, BU MP, and PIC. 

c. All other SSC-related incidents and “high-learning value” near 
misses will be subject to a review meeting led by the RCEO, and 
attended by the GHSD, Regional Safety Leader, BU MP, and PIC. 

d. It is the responsibility of the PIC to ensure that the investigation, 
RCA, and development of corrective actions are completed in 
advance of the review meeting, and provided to all participants 
with adequate time for review prior to the meeting.  

e. A Safety Alert for internal distribution globally within ERM will be 
generated for all SSC-related incidents and “high-learning-value” 
near misses (“high-learning value” to be determined by the 
Regional Safety Leader or GHSD, SSC EP and PIC). 
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5.0 SSC PROCESS – PERFORMANCE ASSURANCE  

5.1 PROJECT AUDITS

To help assure safe operations on ERM SSC projects, audits will be 
conducted at a minimum as outlined below, using the SSC Audit Form 
included in Appendix B (or client-required equivalent form).   

Each BU MP (or designee) responsible for granting SSC Process 
waivers must perform a minimum of one field audit per year. 

SSC PICs must audit at least one SSC project per year (unless they do 
not serve as PIC on any SSC projects during that year). 

Regional and/or BU Safety Leaders must perform a minimum of two 
audits per year. 

Individual BUs, at their discretion, may elect to increase the 
frequency/number of audits and/or require additional personnel (such as 
SSC EPs) to perform a certain number of SSC field audits per year.   

Audit findings must be entered into ERM’s global safety event tracking 
system to allow for data trending, awareness and communication of 
lessons learned, and tracking of corrective actions to completion.  
Corrective actions should be developed by the project team (with 
consultation from Regional/BU Safety Leaders).  It is the responsibility of 
the Project PIC to ensure that 100% of corrective actions are completed by 
the assigned due date(s).  SSC audit forms should be maintained in the 
project file, and copies also sent to the Regional/BU Safety Leader. 

5.2 NON-COMPLIANCE

ERM is committed to providing and maintaining a safe work environment 
for employees, contractors, clients, and other project stakeholders.  Failure 
to adhere to the safe work practices outlined herein (or other applicable 
ERM or client safe work procedures or safety policies) could lead to 
disciplinary action up to and including termination.  This includes failure 
to immediately report and/or attempting to cover up a work-related 
incident.     
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6.0 SUBSURFACE CLEARANCE PROCESS MENTORING 

SSC Process mentoring complements the classroom, refresher, and field 
training components of the ERM SSC process and enables a framework to 
provide the real-world experience necessary to help make employees 
well-versed in SSC activities. 

6.1 ERM PERSONNEL INVOLVED IN THE MENTORING PROGRAM 

The main types of ERM employees involved in the SSC mentoring 
program are described below. 

6.1.1 SSC General Employees 

The label of “SSC GE” describes any ERM employee who is:  

Working on or managing a project site that requires the use of ERM’s 
SSC process, and 

Not otherwise designated as “SSC EP” for the purposes of this 
program.   

Upon the designation of an ERM employee as a SSC GE: 

He/she will be provided with a “SSC Mentorship Card” (see 
Appendix B).   

The designation “SSC General Employee” will be added to the 
employee’s profile in ERM Academy and/or HRIS. 

SSC GEs will be mentored by SSC EPs.  It is a best practice for SSC GEs to 
be mentored by different SSC EPs, to the extent practicable based on 
project assignments. 

6.1.2 SSC Experienced Persons 

The cornerstone of the SSC Mentoring Program is existing ERM SSC EPs 
who serve as the mentors in the program.  SSC EPs should possess 
enough experience to be able to make safe decisions regarding 
boring/excavation locations and associated risks.  SSC EPs do not have to 
be Partners.  SSC EPs should have experience in most of the “curriculum” 
in the SSC Mentoring Program (described below in Section 6.2).  It is a best 
practice for SSC EPs to mentor different SSC GEs, to the extent practicable 
based on project assignments.   
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SSC EPs are: 

Trained in ERM’s SSC Process, 

Experienced in SSC-related issues (as described further below), 

Competent in SSC-related activities, assessed via a formal Competency 
Testing program (refer to Section 6.4), 

Identified in the ERM Academy/HRIS as having completed all of the 
“SSC Experienced Person” requirements, and 

Required to be involved in planning for SSC projects and present on 
jobsites where SSC processes are being performed (with the exception 
of Remote/Greenfield sites as defined in Appendix F, where only hand 
digging/hand augering will occur; subject to waiver as defined in 
Section 4.1).  It is during work on these jobsites that mentoring will 
occur, as described in Section 6.2. 

6.1.3 Business Unit Managing Partners  

BU MPs will approve the “graduation” of GEs from the SSC Mentoring 
Process to become SSC EPs, provided that documented training and SSC 
Process Mentoring requirements are met, and that the GE has been 
assessed as competent via a formal Competency Testing program.   

6.2 MENTORING CURRICULUM 

The SSC EP will mentor SSC GEs in as many of the following topics that 
apply to his/her particular project.  Ideally, GEs will obtain mentoring 
from several different EPs during their training. 

6.2.1 Pre-Project & Office Activity Mentoring 

Several important steps in effective planning for SSC projects occur prior 
to any activities in the field.  SSC EPs will ensure SSC GEs receive 
instruction in the following: 

Assessing knowledge of client contacts 

Assigning project personnel with appropriate experience 

Assigning project personnel with appropriate training 

Assessing UXO/MEC potential (If UXO/MEC is present or potentially 
present at a project site, specialist technical assistance must be obtained 
to assist with pre-planning) 
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Specific to SSC activities to occur on a project site, SSC EPs will ensure 
that SSC GEs receive instruction in the following: 

Level 2 HASP and SSC Project Plan preparation for SSC projects 

Obtaining and reviewing available historical information 

Developing site plans/sketch maps, location disturbance plans, and a 
project-specific Site Services Model 

6.2.2 Field Activity Mentoring 

Once off-site planning has been completed and an ERM team mobilizes to 
a jobsite involving SSC hazards, the SSC EP will ensure that SSC GEs 
receive guidance in the following topics: 

Conducting the site walk, emphasizing visual identification of 
potential SSC locations 

Completing field documentation/forms 

Public and private utility location  

Rationale for choosing particular types of Detection Equipment for 
project-specific conditions, including any limitations 

Critical Zone determinations 

Clearing single/multiple ground disturbance locations 

Clearing excavations/trenches 

Thorough discussion of rationale of Process waivers directly associated 
with the project 

Proper response to and reporting of SSC safety events 

6.3 DOCUMENTATION OF MENTORING RECEIVED 

The SSC GE is responsible for asking the SSC EPs to sign his/her SSC 
Mentorship Card at the completion of their involvement in the project.   

The SSC EP’s signature will denote:  

The SSC EP’s satisfaction that a substantial subset of the above 
curriculum was successfully covered during the execution of the 
project assignment, and 

That the assignment was completed without incident or significant 
safety issues arising. 
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6.4 “GRADUATION” AND BECOMING A SSC EXPERIENCED PERSON 

After obtaining 5 to 10 signatures on the SSC Mentorship Card, the SSC 
GE may request that his/her local BU MP (or designee) “graduate” them 
from the process.  The BU MP (or designee) will consider the request and 
will consult with the various SSC EPs and project PICs involved.  The BU 
MP (or designee) may determine that: 

Sufficient mentoring has occurred and the SSC GE is prepared to 
“graduate” from the mentoring program, or 

Additional project experience and mentoring is required, meaning that 
the SSC GE will remain in the mentoring program. 

Once the determination is made that the SSC GE is prepared to graduate, 
they must complete SSC Process Competency Testing on ERM Academy, 
with results reviewed by the BU MP or designee.  Upon successful 
completion of Competency Testing, the SSC GE will become an SSC EP.  
Once approval has been granted by the BU MP for SSC EP status, training 
records in ERM Academy and/or the employee’s profile in HRIS will be 
updated to reflect the new status. 

Upon hire, new employees with prior experience and qualifications may 
be “grandfathered” as SSC EPs, subject to the following: 

Completion of SSC Initial Training; 

Completion of Competency testing;  

The employee has relevant experience in SSC-related issues.  This 
experience should be documented and included in the training 
transcript for the employee; and 

The BU MP (or designee), upon review of prior experience and 
qualifications, approves the “grandfathering” of SSC EP status.  
Individual BUs, at their discretion, may require that new employees be 
observed by existing SSC EPs on one or more projects prior to 
grandfathering the new employees in as SSC EPs.   

When it comes to deciding who should and should not be grandfathered 
in as SSC EPs, the BU MP should use the following criteria: 

Seniority; 

Years of professional experience working in consulting or related 
industry; 

Number of sites and projects; 
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Experience in the office and field components of SSC as described in 
Section 6.2; and 

Area of technical specialty and related training. 
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7.0 DOCUMENT REVISION HISTORY 

Revision No.: Date: By: 
2 September 2009 M. Clark.  Major Revision. 
3 April 2013 S. Perkins.  Major Revision. 
3 October 2013 S. Perkins. Clarified near-miss 

reporting expectations. 
3.1 February 2015 S. Perkins.  Formatted for upload to 

Document Control System (DCS); 
added approval signature block for 
GHSD; Modified language in 
Appendix A flowchart for physical 
clearance requirements to match 
Section 3.3; removed Appendix B 
field forms for upload to DCS as 
separate controlled documents 

3.2 May 2015 S. Perkins.  Clarified applicability of 
SSC Process as it applies to 
contractors and third parties, 
inundated areas, areas covered by 
snow/ice, and UXO/MEC (Section 
1.1); removed 1 foot (0.3 meter) 
depth exemption from definition of 
ground disturbance (Section 1.2); 
clarified definition of intercept / 
near miss related to abandoned 
structures designated for removal 
(Sections 1.2 and 4.2); added 
reference to SSC Field Review 
Checklist for Contractors (Section 
2.3); added waiver for SSC EP 
presence when hand digging in 
uppermost 1 foot (Section 4.1); made 
other minor revisions for clarity but 
without changing content. 
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SSC Process Flow Charts 
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Appendix B 
SSC Process Documentation 
 
SSC Process forms can be found on Minerva through 
the Document Control System.  Click on the links 
below to access: 
 

S1-ERM-007-FM1 – SSC Field Process Checklist 

S1-ERM-007-FM2 – SSC Field Process Checklist for 
RG Sites 

S1-ERM-007-FM3 – SSC Location Disturbance Permit 

S1-ERM-007-FM4 – SSC Project Plan 

S1-ERM-007-FM5 – SSC Field Audit Form 

S1-ERM-007-FM6 – SSC Mentorship Card 

S1-ERM-007-FM7 - SSC Field Review Checklist for 
Contractors 



 

 

Appendix C 
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APPENDIX C 
Additional Waiver Guidance and Examples 

Introduction 

“Reasonably assured” denotes the standard that must be satisfied for Partners-in-
Charge (PICs) and Business Unit Managing Partners (BU MPs) or their designees1 to 
grant Waivers to the execution of (or, more precisely, make an explicit decision to allow 
non-performance of) portions of the Subsurface Clearance (SSC) process, including: 

The presence of an SSC EP on site, when ONLY hand digging/hand augering will 
occur in the uppermost 1 foot (0.3 meters) below ground surface;  

Private utility markouts (ERM- or contractor-performed); 

Public utility markouts (where allowed by law); 

Physical clearance of point disturbance locations; and 

Prohibition of Ground Disturbance Activities within a Critical Zone. 

This guidance is intended to present a risk-based framework through which being 
“reasonably assured” may be assessed.   

Definition and Factors to Consider 

Being “reasonably assured” means that one would make the same decision as another 
PIC would concerning a Waiver based on the same set of factors.  PICs and BU MPs (or 
designees) should integrate the following two factors into their decisions to issue a 
waiver: 

1. Available pieces of information/data about the services present in the subsurface, 
and quality of the information/data.  

2. Relative hazard of striking the services known or suspected (i.e., not confirmed as 
absent from the site).  The relative hazard of striking a service can be prioritized in 
terms of the potential severity of such a strike in terms of health, safety, or 
environmental consequences.  For relatively low-hazard services, the potential cost 
implications of repair can also be considered.  All other things being equal, an 
example prioritized list of common underground services – from high hazard to low 
hazard – might include: 

i. High / medium voltage cables 

ii. Low voltage cables 

                                                 

1 If the BU MP is not qualified to serve in this role due to lack of SSC experience and/or training, or otherwise does not wish to 
perform this role, they may designate another Partner or Technical Director to serve in this role who has the proper SSC-related 
experience. 
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iii. Pressurized gas lines

iv. Other pressurized pipelines 

v. Fiber optic cables 

vi. Gravity drain process sewers 

vii. Gravity drain sanitary sewers 

viii. Gravity drain storm sewers 

The particular circumstances of the site (e.g., active facility, idled facility, etc.), 
whether or not the lines are energized, and whether or not the routes of the services 
are known or would meet the definition of “Useful Property” may change the 
relative hazard ranking.   

Multiple/high-quality pieces of information/data and low relative hazard support 
granting Waivers.  Limited/low-quality lines of evidence and high relative hazard do 
not support granting Waivers, as shown below in the Waiver Matrix. 

The Waiver Matrix
 

 
 

The way in which those factors are considered is illustrated by example below. 

Example Project 

An ERM team has been awarded a project to assess suspected impact at an idled 
manufacturing site.  The Client previously demolished all surface structures, but did 
not fully address the process sewer.  Some surface clues are present.  They are assigned 
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to go in and perform 25 soil borings along the run of the former process sewer (due to 
regulatory requirements, samples must be taken within 1 m of the sewer lines) looking 
for potential impact.  The site is known to be constructed over made ground, and debris 
– both from historical operations and the recent demolition – is widespread over the site 
in the 0-1 meter interval. 

The SSC Process first asks the project team to evaluate the available information sources 
about subsurface risks.  This is memorialized in the Subsurface Clearance Information 
Sources Summary (part of the SSC Project Plan addendum that is required as part of the 
Level 2 Health & Safety Plan Template).  Before mobilizing to the field for the drilling 
and sampling activity, the Information Summary is as follows. 

The more information sources that are checked “Yes” indicates more lines of evidence 
potentially established.  Comments regarding the quality or reliability of those lines of 
evidence should also be noted and weighed in subsequent decisions.  Note that, at 
present, the project team intends to ask the PIC to waive the Private Utility markout. 

Project teams are also asked to assess the potential underground services at a site.  The 
goal is to ultimately confirm either the presence or absence of such services from the 
work area.  The presence / absence and knowledge of the routes of below-ground 
services on the Example Project site is noted in the Site Services Model, as shown on the 
next page. 
 

Subsurface 
Clearance 

Information 
Sources 

Summary

Document the 
information 
sources that 
ERM used or 
will use to 
locate 
Subsurface 
Structures on 
site. 

Information Sources Yes No N/A Comments
Facility-provided as-built 
drawings, maps, site plans 
showing subsurface 
structures / utilities

Date(s):   Final as-built from 2005 prior to 
site demolition

Knowledgeable Contact 
Person

Who:  N/A - Site is idled.  No client or site 
reps available.
Time in Job:  
Time at Site:  

Utility Markouts Yes No N/A Comments

Public Utility Markouts      
(where they are available)

Who:  811 / One-Call Center
Target Services: 

Private Utility Markouts

If checked “NO” and site is not a 
Remote/Greenfield site, a Waiver is 
required
ERM employee  or Contractor
Who: N/A – seeking waiver
List methods / equipment used: 
Target Services: 
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Example Project Site Services Model (Pre-Mobilization for Drilling Works) 

Site 
Services 

Model

List the utilities 
or other below 
ground 
services 
present on 
site.  

Do we know 
the locations 
of these 
services, their 
conveyance 
on site (to the 
site boundary,
as 
appropriate) 
and the 
location of 
isolation 
switches or 
valves?

If “Present” 
and not 
located or 
“Unknown”, 
comment on 
how those 
gaps will be 
addressed.

Attach a site 
plan / drawing 
(to scale) 
showing 
planned 
ground 
disturbance 
location(s), the 
locations/route
s of all 
identified or 
suspected 
subsurface 
structures and 
services, and 
associated 
critical zones.

Utility / 
Service Present

Anticipated
Depth

(note units)

Located
?

Absent Unkn
own

Status 
(active/ 

inactive/ 
abandoned)

Comment 
(how located?  
Lines of evidence 
– types and 
quality.  How will 
gaps be 
addressed?)

Yes No

Electricity 2 m 
De-energized 

from 
substation

On Site Plan; 
public util. 
markouts confirm

Gas 2 m Present on site, but 
blinded at street

Petroleum 
Pipeline

Not present

Other 
pressurized 
Lines

1 m H2 pipeline crosses 
former process area

Process 
Sewer

1 m
Deactivated, 

but not 
abandoned

On Site Plan

Sanitary 
Sewer

??

Deactivated, 
cut and 

blinded at 
street

On Site Plan

Storm Sewer
Previously 
abandoned 
by client

On Site Plan

Potable 
Water

Not present

Telephone / 
Communicati
on

Per phone company, 
none on-site

Plant air / 
steam

Not present

Fuel / oil Not present

Reclaimed / 
waste water

Not present

Fire 
suppression

Not present

Underground 
tank(s)

Not present
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Example Project Waiver Decisions 

Decisions on granting Waivers should be based on considerations of what is known (or 
will be known, based on planned work activity) and what risks are present from the 
identified services at the site.  

In this case, there are three potential Waiver decisions for the PIC and BU MP (or 
designee) to make: 

Waiving the private utility mark-out, 

Waiving the need for physical clearance, and 

Advancing within Critical Zones (within a 3-meter envelope of a sewer line). 

The thought process includes weighing the lines of evidence against the relative hazard 
of the services known or suspected.  In the end, the PIC and BU MP (or designee) must 
ask themselves if they are reasonably assured that the decision to grant a Waiver is a 
safe one.  Consultation with the SSC Experienced Person (EP) and others on the project 
team may assist the PIC and BU MP (or designee) in making the decision.  In the end, 
the PIC and BU MP (or designee) are the only ones who may grant a Waiver. 

What follows is an illustration of the decision-making process, based on the situation 
presented in the Example Project.  

Waiver Decision:  Private Markouts 

The SSC Information Summary suggests that the team has two of four possible lines of 
evidence in hand (a site plan and Public Utility markouts).  The Site Services Model 
suggests that while those lines of evidence have provided us with a good idea about the 
locations and status of some high-hazard services and the former process sewer, they 
have not provided any sufficient detail about the hydrogen pipeline, which is known to 
be active and suspected to be running through the work area.  That is, we have zero 
lines of evidence concerning the route of the hydrogen pipeline.  

The Private Utility markout is the only available option for obtaining a line of evidence 
on the hydrogen pipeline.  While that provider is on site, they may also be utilized to 
verify the route of the process sewer (as a second line of evidence) and the status of the 
de-energized conductors (i.e., that they are indeed de-energized).  Additional lines of 
evidence never hurt! 
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The Private Utility Markout Waiver Decision

 

To continue the example, the PIC and BU MP 
were not reasonably assured that it would be 
safe to waive the Private Utility markout and 
thus decided not to grant the Waiver.   
 
 
 

For purposes of the example, assume that the Private Utility markout was used to: 

Verify the route of the process sewer (which was found to align well with available 
surface clues and the site plan),  

Confirm that the electrical conductors are indeed de-energized, and  

Identify the route of the hydrogen pipeline (which was found to be distant from the 
process sewer). 

Waiver Decision:  Allowing Ground Disturbance within a Critical Zone 

In addition to being “reasonably assured” about the safety of advancing within a 
Critical Zone, PICs and BU MPs are also required to factor the following into their 
decisions: 

If possible, energized pipes or cables within the Critical Zone should be de-
energized via a formal LOTO program.  

Ground Disturbance Activities within the Critical Zone do not present an 
unacceptable safety, environmental, or operational risk, either on-site or off-site. 

In this case, with the process sewer, there is no need to de-energize it (it is inactive).  If 
the sewer were to be struck, however, there is certainly an environmental risk – but 
there is some question as to it being an “unacceptable” risk.  For the time being, assume 
that the PIC, BU MP, and project team believe the risk to not be “unacceptable”. 

Even though the first position, of course, is to not advance within the Critical Zone 
unless absolutely necessary, the objectives of the Example Project will tend to force the 
team to advance within the Critical Zone (i.e., close to the lines).  Taking that into 
consideration, the PIC and BU MP review the SSC Information Summary and the Site 
Services Model – both of which have evolved with the execution of the Private locator 
service.  The PIC, BU MP, SSC EP and project team ask, “Given what we know, are we 
reasonably assured that we will not strike the sewer line?”   
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By virtue of the Private Utility markout, the team now has an additional line of 
evidence about the route of the former process sewer and a high degree of confidence in 
it.  The process sewer is not energized and is on the lower end of the relative hazard 
scale.   
 
The Critical Zone Waiver Decision

All things being equal, the PIC and BU MP 
are reasonably assured that advancing 
within the Critical Zone would be a safe 
decision, and will allow the work inside the 
Critical Zone to proceed. 

 

Waiver Decision:  Physical Clearance 

Recall that there is widespread subsurface debris at the site, mostly present in the 0-1 
meter interval.  Ground disturbance will occur inside a Critical Zone, which requires 
Physical Clearance to the deeper of: 

2 feet / 0.6 meters beyond the expected invert elevation of the service (in this case, 
up to 2.4 meter given the depth of the process sewer); 

8 feet / 2.4 meters; or 

2 feet / 0.6 meters below the frost line. 

In this example, the depth that controls is 2 feet beyond the expected invert elevation.  
However, given the logistical and technical challenges of physical clearing the locations 
given the presence of debris, should the PIC and BU MP allow Physical Clearance to be 
waived?   
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The Physical Clearance Waiver Decision

 
 
 
There are multiple, good quality lines of 
evidence that confirm the routes of nearby 
services (as well as the absence of others), and 
the former process sewer ranks low in terms 
of relative hazard.  In this case, the PIC is 
reasonably assured that waiving the Physical 
Clearance requirement is a safe decision.   
 

Another Case to Consider 

In the example above, circumstances led to fairly clear-cut decisions for granting 
Waivers to the SSC Process.  Considerations of the lines of evidence and relative hazard 
tended to the regions of “likely not” and “likely OK” in the Wavier Matrix.  Real world 
circumstances may lead to less clear-cut decisions and more ambiguity in being 
reasonably assured.   

As an illustration, replace the former process sewer in the example above with an 
energized high voltage electrical cable.  For the project, it is required to sample within 1 
meter of the cable.  Assume that the Private Utility markout was performed, and that 
the route of the cable determined from that work matches well with what is shown on 
the site plan.  Should the PIC and BU MP allow advancing within the Critical Zone? 
 
The High Voltage Cable Critical Zone Waiver Decision

 
 
 
There are several quality lines of evidence that 
provide the route and location of the high 
voltage cable.  Striking the cable would indeed 
be very hazardous.  The Waiver Matrix 
indicates approaching the Waiver decision 
cautiously.  Indeed, that is exactly what the 
PIC should do.   

If the cable can be de-energized through a formal LOTO program to eliminate the 
hazard, then a Waiver to advance inside the Critical Zone would be a safe decision.   
But what if local utility says that the cable cannot be de-energized?  The project requires 
advancing borings inside a Critical Zone.  Even though the team believes that they have 
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a very good understanding of the location of the service, the potential magnitude of the 
hazard is high, and presents a level of risk that would likely be unacceptable.  In this 
case, not allowing the disturbance within the Critical Zone (i.e., not granting the 
Waiver) is the safe decision. 

Additional considerations may be taken into account here.  For example: Would it 
be possible (after discussion with the Client and discussing the risks) to advance 
farther away from the service (i.e., is it really necessary to get within 1meter from the 
service)? 

Might another discussion with the utility be useful in terms of de-energizing the 
high voltage cable? 

Are there any additional safety precautions (e.g., grounding the drilling equipment) 
that might reduce the relative hazard? 

Final Notes 

Some Waiver decisions may affect other Waiver Decisions.  For example, waiving the 
Private Utility markout eliminates a potential high-quality line of evidence.  Not having 
this line of evidence may affect the ability to be reasonably assured that permitting 
work within a Critical Zone or waiving the Physical Clearance is a safe decision.  Some 
illustrative guidance was presented above.   

In the end, the PIC and BU MP should err on the side of caution when it comes to 
taking any Waiver decision.  PICs and BU MPs must ultimately be “reasonably 
assured” that a Waiver decision is a safe one for his / her project team, contractors and 
Client.   
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Appendix D 
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Field Training Course Outline 
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APPENDIX D 
Field Training Course Outline 
(Optional Process Component) 

Subsurface Clearance (SSC) Field Training is an OPTIONAL supplement to the ERM 
Subsurface Clearance 3.0 Classroom Training and Mentoring.  ERM Businesses may 
elect, at their discretion, to make SSC Field Training a requirement for employees 
engaged in intrusive work activities.   

This Section outlines a Field Training course, which is designed to provide employees 
an opportunity for practical use of the SSC Process and a clearer understanding of: 

The level of importance that ERM places on our SSC Process; 

The role that historical information plays in the SSC Process; 

The role that processing “Surface Clues” and other information in real time plays in 
the SSC Process; 

The field use of SSC Process tools; and 

The potential consequences of deviating from the SSC Process. 

Material & Equipment Requirements 

For each participant: 

Safety Glasses 

High Visibility Vest or Shirt 

Sturdy Work Shoes/Boots 

Any other site-required personal protective equipment (PPE) 

Site Drawing or Aerial Photograph of Site 

ERM SSC Process Flowchart (for reference) 

ERM SSC Project Plan addendum to Level 2 Health & Safety Plan (HASP) template 

ERM SSC Checklist & Disturbance Permit (several copies) 

For the class session: 

Cable Avoidance Tools (CATs) – assuming available equipment and trained 
staff/contractors (consider coinciding the field training with a “brown bag” 
presentation by a local specialty contractor) 
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Outline Design & Execution  

1. An SSC Experienced Person (EP), as defined in the ERM SSC Procedure, must lead 
the Field Training. 

2. A Field Location will be identified for the training.  This may be a project site or a 
location proximal to an ERM Office.   

3. The training will be conducted around a “fictitious project” created for purposes of 
this course.  The “site” will be the selected Field Location. 

4. For the fictitious project: 

a. Develop a “project back story “ (e.g., a Mergers & Acquisitions Phase II to 
support a property transaction) 

b. Develop a “scope of work” for the project (e.g., 10 Geoprobe borings to 6 meters) 

c. Provide site maps, drawings, or at a minimum, an aerial photograph of the Field 
Location. 

d. The “fictitious” scope of work can be based on an actual project, as appropriate 
to demonstrate all the relevant aspects of SSC Process execution in the field. 

5. Before going to the field, ask participants to prepare their own SSC Project Plan 
addendum to the Level 2 HASP, including the SSC Information Summary and Site 
Services Model.  This may be structured as a group exercise among smaller numbers 
of participants if so desired.   

6. Start the Field Training Course with a “Toolbox Safety Discussion” and making all 
participants sign a training Sign-In Sheet. 

7. Review surface clues at the site that may indicate subsurface obstructions and 
utilities. 

8. Conduct an exercise that incorporates the “gaps” identified in Site Services Model.   

a. Emphasis should be placed on recognizing how the availability of information 
(or lack thereof) plays a role in the adequate preparation to safely conduct 
ground disturbance activities.   

b. Participants might be asked if they would be comfortable commencing ground 
disturbance with the resources available. 

9. Identify several hypothetical borehole (Point Disturbance) locations and one mass 
excavation location.  Hypothetical locations should be chosen so that the following 
scenarios can be emphasized 

a. Work within a critical zone; 

b. Work beneath overhead obstructions or power lines; and 
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c. Work in the anticipated path of subsurface utility lines (i.e., between an electrical 
substation and building electrical supply). 

10. Enable the use of a CAT at the Field Location, if available and trained ERM or 
contractor personnel are present to demonstrate use.  Use it to help close gaps in the 
Site Services Model. 

11. A SSC Checklist & Disturbance Permit should be completed for each hypothetical 
ground disturbance location.  Emphasis should be placed on the following aspects: 

a. Critical Zone Determination and clearance depth requirements.  ERM’s default 
position NOT TO ADVANCE in a Critical Zone should be discussed with 
emphasis on implications to safety and to the client. 

b. Physical Clearance at the location – what must happen if requirement is waived? 

c. Signature requirements with focus on refusal to sign or verbal approval only by 
the Client Contact 

d. Critical Zone Determination Sketch – require sketches to be drawn for each of the 
hypothetical ground disturbance locations and consider reviewing each sketch as 
a group exercise highlighting positives and opportunities for improvement. 

12. Hypothetical scenarios should be discussed in which a Subsurface Obstruction is 
contacted and the required actions as a result:  

a. A worker injury; 

b. A damage to useful property; 

c. A near miss (for example, the strike of a concrete subsurface structure causing no 
damage) 

d. An unsafe act; and 

e. An unsafe condition. 

13. Consider a group discussion regarding UXO/MEC and what actions should be 
taken when UXO are uncovered on a project site.  Emphasis should be placed on 
discussing the three R’s – Recognize, Retreat, and Report. 

14. Using the Sign-In Sheet, a member of the Local Safety Team will add the completion 
of the SSC Field Training Course to each participating employee’s safety training 
database record. 
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APPENDIX E 
SSC Roles & Responsibilities 

 
The roles and responsibilities of the various ERM employees involved in SSC and 
ground disturbance activities include, but are not limited to, the following: 
 
Business Unit Managing Partner (BU MP) or designee 

Have current SSC Initial Classroom / annual refresher training.  

Review and approve the “graduation” of SSC General Employees (GEs) from the 
SSC Mentoring Process to become SSC Experienced Persons (EPs). 

Review and approve any SSC Process Waivers (in conjunction with the Partner-in-
Charge [PIC] for the project). 

If there are local requirements or restrictions that conflict with or otherwise prevent 
compliance with ERM’s SSC Process, review and approve any project-specific 
variance plans developed by the project team.   

Perform a minimum of one SSC field audit per year. 

Participate, as requested, in the investigation, root-cause analysis (RCA), and 
development of corrective actions associated with any SSC incidents or near misses. 

 
  Partner-in-Charge (PIC) 

Have current SSC Initial Classroom / annual refresher training. 

Overall responsibility for safe execution of project work, including provision of 
necessary training, tools, equipment, resources, etc. to the project team. 

Review and approve the site-specific Level 2 Health & Safety Plan (HASP), 
including SSC Project Plan Addendum. 

Make the determination if a project site meets the criteria for a Remote-Greenfield 
site, as defined in Appendix F. 

Review and approve any SSC Process Waivers (in conjunction with the BU MP). 

Perform a minimum of one SSC field audit per year. 

Following any change in scope, exercise of stop-work authority, or safety event 
during the SSC process or subsequent ground disturbance activities, the re-start of 
work cannot proceed without the concurrence of the SSC EP, PIC, and PM. 

In the event of a Near Miss or Incident involving an active electrical cable or natural 
gas line, immediately go to the site to lead follow-up activities and initiate the 
investigation.   

Participate, as requested, in the investigation, root-cause analysis (RCA), and 
development of corrective actions associated with any SSC incidents or near misses. 
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Project Manager (PM) 

Have current SSC Initial Classroom / annual refresher training  

Assign a qualified SSC EP to all projects involving ground disturbance activities. 

Ensure contractors that will be used have been prequalified and approved via the 
ERM contractor prequalification process. 

Identify and comply with any applicable legal, regulatory, and/or client 
requirements associated with SSC and ground disturbance activities.  If any of these 
requirements conflict with or otherwise prevent compliance with ERM’s SSC 
Process, PMs must communicate these to the PIC and respective BU MP, and 
develop a project-specific variance plan. 

Ensure that a site-specific Level 2 HASP is developed, including SSC Project Plan 
Addendum and Job Hazard Analyses (JHAs) for all tasks. 

Review and approve the Level 2 HASP and SSC Project Plan. 

Request that the Client identify a contact person knowledgeable of the subsurface at 
the work location. 

Following any change in scope, exercise of stop-work authority, or safety event 
during the SSC process or subsequent ground disturbance activities, the re-start of 
work cannot proceed without the concurrence of the SSC EP, PIC, and PM. 

In the event of a Near Miss or Incident involving an active electrical cable or natural 
gas line, the PM must immediately go to the site to lead follow-up activities and 
initiate the investigation. 

Participate, as requested, in the investigation, root-cause analysis (RCA), and 
development of corrective actions associated with any SSC incidents or near misses. 

 
SSC Experienced Person (EP) 

Have current SSC Initial Classroom / annual refresher training  

Lead the execution of the SSC Process on projects, both in the office and in the field. 

Complete required SSC documentation and field forms, to be maintained at the 
project site for the duration of ground disturbance activities.     

Must be present in the field during all clearance activities (with the exception of 
Remote/Greenfield sites as defined in Appendix F; subject to waiver as defined in 
Section 4.1).  It is a best practice for the SSC EP to be present on site through the 
completion of ground disturbance activities.   

Communicate SSC requirements/expectations to all onsite ERM and contractor 
personnel. 
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Following any change in scope, exercise of stop-work authority, or safety event 
during the SSC process or subsequent ground disturbance activities, the re-start of 
work cannot proceed without the concurrence of the SSC EP, PIC, and PM. 

Provide mentoring to SSC GEs on projects, both in the office and at the jobsite.  
When requested, sign off on SSC GE Mentorship Cards. 

Ensure that operators of detection equipment, concrete coring equipment, and other 
equipment used for SSC or ground disturbance activities are trained and qualified. 

Participate, as requested, in the investigation, root-cause analysis (RCA), and 
development of corrective actions associated with any SSC incidents or near misses. 

 
SSC General Employee (GE) 

Have current SSC Initial Classroom / annual refresher training  

Work on or manage projects where ground disturbance activities are performed, but 
do not have the experience to be qualified as an SSC EP. 

Be mentored by SSC EPs, both in the office and at the jobsite.  Ask SSC EPs to sign 
SSC Mentorship Card at the completion of projects.   

After obtaining 5 to 10 signatures on the SSC Mentorship Card, make request to 
local BU MP (or designee) to “graduate” them from the process.   

Participate, as requested, in the investigation, root-cause analysis (RCA), and 
development of corrective actions associated with any SSC incidents or near misses. 

 
Regional and/or BU Safety Lead 

Support the development of Health and Safety project planning documents, 
including the Level 2 HASP and SSC Project Plan. 

Provide Safety Team review of the Level 2 HASP, SSC Project Plan, and JHAs. 

Provide guidance and support as requested by project teams. 

Perform a minimum of two SSC field audits per year. 

As requested by the Global H&S Director (GHSD), participate in or lead the 
investigation, root-cause analysis (RCA), and development of corrective actions 
associated with any SSC incidents or near misses.  As requested, develop safety 
alerts for global communication. 
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Remote/Greenfield Site Determination 
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APPENDIX F 
Remote/Greenfield Site Determination 

Remote/Greenfield sites are those situated in remote/rural or wilderness areas, and as 
a result are considered “low-risk” based on ERM project experience.  Modified 
subsurface clearance (SSC) procedures have been developed for use on these sites when 
ONLY hand digging/hand augering is performed.  These modified procedures are 
described in the main SSC process Document.  If any form of mechanical digging, 
drilling, or excavation is to be conducted, then these sites must adhere to the full SSC 
Process. 

To be classified as a Remote/Greenfield site (or to classify portions of a larger site as 
Remote/Greenfield), the Partner-in-Charge (PIC) of the project must evaluate the site 
based on the criteria outlined in this appendix.  The PIC must possess sufficient 
knowledge and experience to be able to satisfactorily evaluate a project site based on the 
criteria described below and be able to determine the possible presence or absence of 
subsurface structures at such sites.   

For a site to be classified as “Remote/Greenfield”, the answer to ALL of the following 
questions must be “NO.”   

Remote/Greenfield Site Criteria:   

1. Did a review of the most recent available maps and aerial photos or historical maps 
or aerial photos indicate the presence of anthropogenic activity that might have 
resulted in the presence of buried utilities, structures, or useful property? 

2. Is the site used for commercial purposes (excluding field agriculture or tree 
planting/harvesting) or was it so used based on the review of available maps and 
aerial photos? 

3. Is the proposed site within 1.0 kilometers of a developed area (town, city or other 
large human settlement) that exceeds more than 50 inhabitants? 

4. Is the proposed site within 100 meters of an isolated habitation dwelling (defined as 
the only habitation dwelling within 500 meters)? 

5. Unexploded Ordinance/Munitions of Explosive Concern (UXO/MEC) risks have 
been assessed and UXO/MEC is present or potentially present? 

If the answers are all “NO”, then the site meets Remote/Greenfield criteria.  
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Some examples of project sites that may be classified as Remote/Greenfield, provided 
they meet ALL of the above criteria, are provides as follows: 

Example 1 – ERM staff performing wetlands assessments in remote wilderness areas 
many miles away from infrastructure.  The scope of work is to hand dig small 
excavations in suspected wetlands within a defined study area to a depth of 18 inches 
(46 cm) below ground surface.  This work is done at multiple locations to classify the 
various study areas in accordance with government requirements. 

Example 2 – To support a developer for a proposed gold mine, an initial survey 
identified two archaeological sites, one of which warranted additional study through 
trial excavations.  The planned intrusive fieldwork includes excavation of 30 x 30 cm 
shovel tests across a 12.5 hectare archaeological site, located at an elevation of over 2,100 
meters in a mountainous area.  Current land use is agricultural.  A visual inspection of 
the site during the walk over survey by an ERM archaeologist revealed no evidence of 
buried utilities within the site.  The closest community is about 3.0 kilometers away, 
and there are no isolated habitations within 500 meters of the site.  There is no 
documented evidence of UXO/MEC in the area. 

Example 3 - Soil sampling in a remote desert location, using shovels to dig trial pits (1m 
x 1m x 1.5m deep) to characterize the soil stratigraphy.  The nearest settlement is 20 
miles (32 km) away and the nearest road 1.5 miles (2.4 km) away.  The purpose of the 
project is to locate an area that looks totally untouched by human hands in order to get 
a baseline assessment of the soils.
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APPENDIX G 
Private Utility Location – Technology Applications and Considerations 

The following guidance should be used as a starting point to assess potentially applicable technology.  
Each project site may have unique conditions, therefore do not use this table as the sole decision 
criteria for technology selection.   

Technology   
Electro-Magnetic Detection1 

Ground 
Penetrating 

Radar 
(GPR)3 

Acoustic 
Plastic 
Pipe 

Locator 

Cesium 
Magneto 

meter4 

Cable Avoidance Tool (CAT) 
EM-31 

/  
EM-61 

Probe, 
Beacon, 
Sonde, 

or Trace 
Wire 

Subsurface Utility / 
Structure 

 

Passive – 
“Power” 
Mode2 

Passive – 
“Radio” 
Mode2 

Active Mode 
Using Signal 
Generator2 

Electric/ 
Instrument Line 

(Energized/Signaled5) 
G G G R R Y R Y 

Electric Line 
(Non-energized) Y Y G R R Y R Y 

Sewer/Water Line 
(Metallic) Y Y G Y G 

>12" diameter  
G Y Y <12" diameter  
Y 

Sewer/Water Line 
(Non-metallic) R R R R G 

>12" diameter  
G G Y <12" diameter  
Y 

Instrument/Telecomm 
(Non-energized) R R Y R R Y R R 

Fiber Optic Cable R R R R Y6 R R R 
Fiber Optic w/tracer 
or in with a group of 

cables 
G Y Y Y N/A Y R  

Natural Gas 
(Metallic) G G G G R 

>12" diameter  
G R G <12" diameter  
Y 

Natural Gas Line 
(Non-metallic/PVC)7 R R R R R 

>12" diameter  
 G     R R <12" diameter 
 Y     

Metallic/Non-Metallic 
Line (w/Tracer Wire) G G G Y Y 

>12" diameter  
G Y Y <12" diameter  
Y 

Metallic/Non-Metallic 
Line (w/o Tracer 

Wire) 
R R Y Y Y 

>12" diameter  
G Y R <12" diameter  
Y 

Metal UST Y Y G G R G R G 
Fiberglass UST R R R R R G R Y 
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Additional Considerations 

Technology   
Electro-Magnetic Detection1 

Ground 
Penetrating 

Radar 
(GPR)3 

Acoustic 
Plastic 
Pipe 

Locator 

Cesium 
Magneto 

meter4 

Cable Avoidance Tool (CAT) 
EM-31 

/  
EM-61 

Probe, 
Beacon, 
Sonde, 

or Trace 
Wire 

Variable 
 

Passive – 
“Power” 
Mode2 

Passive – 
“Radio” 
Mode2 

Active Mode 
Using Signal 
Generator2 

Moist Soil G G G Y G Y G Y 
Dry Soil Y Y G Y G G Y G 
Clay Y Y Y Y G R G Y 
Concrete w/Rebar R R Y R G Y G R 
“Man-made” fill such 
as construction 
/demolition debris, 
coal ash, slag, etc. 

Y Y Y Y G Y Y Y 

Long Horizontal 
Profile G G G G G G G G 

Short Horizontal but 
Deep Vertical Profile Y Y Y Y R G R G 

Access to Line8 G G G N/A G N/A G N/A 
No Access to Line8 Y Y R G R G Y G 
Ferrous Metal  G G G G G G G G 
Non-ferrous Metal  Y Y G Y G G G Y 

 

Green (G):  Generally an applicable technology  
Yellow (Y):  May or may not be applicable 
Red (R):  Not generally applicable 
 
1 = Site structures, rebar in concrete, etc. can significantly affect performance and reliability of any electromagnetic 

method.  
2 = The CAT can be used in 3 modes: 

In the Power mode, the CAT can detect signals radiated by loaded cables.  This is used to detect, locate and avoid 
buried electrical cables. 
In the Radio mode, the CAT detects VLF radio signals re-radiated by buried metallic pipes and cables. This is 
used to detect, locate and avoid other buried metallic pipes and cables such as natural gas, phone & 
communication lines, ducts & water services. 
In the Active mode, the CAT detects a tone radiated by a signal generator (“Genny”) to a buried conductor. This 
is done by directly connecting the signal generator to the source via plug sockets, valves, etc. 

3 = Most sensitive to interpretation and soil conditions; the skill, training, and experience of operator are critical.  Also 
note that the size and power of GPR antenna arrays can provide variable results and pick up signals at different depth 
ranges. 

4 = Sensitive to noise and operator error.  Generally more applicable for large targets. 
5 = Metallic lines that have power running through them or can be connected to a tracer signal generator.  Caution should 

be exercised when attaching a transmitter to high-voltage lines for active trace with CAT. 
6 = If the fiber optic cable is in a conduit, it may be possible to trace the line using a probe 
7 = Assumes no tracer wire installed through which a signal can be induced. 
8 = Access: induce unique electronic signature, apply acoustical impulse, or insert probe/beacon/sonde. 
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HEALTH AND SAFETY PLAN  

 



 

Applicability: 
Form 

Document Number: Version: 
North America S3-NAM-029-FM3 2 

Title: Level 2 Health and Safety Plan Last Revision Date: 4/8/15 

 

Uncontrolled when printed. Controlled version available on Minerva. Page 1 of 20 

 

This Level 2 health and safety plan (HASP) is intended to provide health and safety guidelines 
for project work meeting one or more of the following criteria: 

 Some likelihood of physical and/or chemical hazard exposure (e.g., sampling, use of 
equipment and tools); 

 Number of job tasks is five or greater; 
 Use of subcontractors; 
 Work meets the definition of being “high hazard”, which includes, but is not limited to: 

o Activities that could have an adverse effect on the environment (e.g., use of bulk 
liquid storage tanks, generators, etc.); 

o Air or boat transport via charter or non-commercial carrier/vendor; 
o Confined space entry; 
o Construction; 
o Demolition, Decontamination and Demolition (DDD) operations; 
o Diving; 
o Excavations, trenching, drilling, or other ground disturbance activities (i.e., 

activities requiring subsurface clearance [SSC] operations); 
o Hazardous energy control operations; 
o Hot work (e.g., welding, flame cutting, or other spark-producing activities); 
o Injection well operations; 
o Off-shore or over water work (including oil platform visits); 
o Rigging and lifting operations; and 
o Work at heights in excess of four feet. 

The HASP should be developed with input from the project team and reviewed with all ERM 
project personnel, including subcontractors.  A signed copy of the HASP must be maintained at 
the project site during work and must be archived in the project files. 

H&S Team review is required for the Level 2 HASP.  You can e-mail completed plans 
requiring review to the ERM North America HASP Review Team 
(ERMNASafetyLeads@erm.com).  This HASP must be reviewed by the Project Manager and 
reviewed/approved by the Partner in Charge (PIC) and updated as warranted to address changes 
in scope, hazards present, project personnel, etc.  At a minimum, HASPs must be reviewed 
annually or if the scope of work changes.  Updated HASPs should also be sent to the H&S Team 
for review and PIC for approval. 
 
  



 

Applicability: 
Form 

Document Number: Version: 
North America S3-NAM-029-FM3 2 

Title: Level 2 Health and Safety Plan Last Revision Date: 4/8/15 

 

Uncontrolled when printed. Controlled version available on Minerva. Page 2 of 20 

 

Administrative Information 
This document has been developed for the sole use of ERM staff.  Subcontractors and other project participants must develop 
their own HASP. 
This document is valid for a maximum time period of one year after completion.  The document must be reviewed if the scope of 
work or nature of site hazards changes and must be updated as warranted. 

Project Name:  Former TRW Union Springs- RI 
Site Name & Location: Former TRW Union Springs 
Facility, 107 Salem Street, Union Spring, NY 13160  

Client Contact and Phone: Wendell Barner-                    
(412) 339-4775  

GMS Project #: 0233862  

Health & Safety Plan Date: 5 August 2015  Revision Number and Date:  Original 8/6/2916  

Field Work Start Date: November 2015  Anticipated Field Work End Date: 3/31/2016  

Project Manager: Robert Sents  Partner In Charge: Joe Fiacco  

Field Safety Officer: Tim Daniluk  Additional ERM Personnel on site: 
Dana Hall; Jason Reynolds; Rob Sents; Shannon 
Petch; Wayne Warren 

H&S Team Review 
Reviewer Name:  Ernie Sweet 
Review Date:  6/1/2105 Signature File:    

Site Description and Scope of Work 
Include relevant background information regarding the site, such as location, size, type of facility, topography, weather, 
infrastructure, security, previous site use, etc.  Describe nature and extent of any soil/air/water/groundwater contamination. 
Describe any other aspects of the site that may potentially affect the health, safety, or security of on-site personnel. 

Include a description of work to be completed during the project.  From this, develop a list of tasks to be completed by ERM 
personnel, as well as a list of tasks to be completed by subcontractor personnel. 
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Document Number: Version: 
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Uncontrolled when printed. Controlled version available on Minerva. Page 3 of 20 

 

Site Description: The Site is located in the Town of Union Springs, Cayuga County, New York. The former 
TRW Union Springs facility was originally built as a grist mill in the 1830s and remainded active until  
approximately 1932. The facility was subsequently used for the manufacturing of automotive electronic 
components. The main building was expanded off the former mill building in stages starting in the 1950s. 
During the expansion, a portion of the former canal located north of the facility was filled to construct an 
access road and parking lot.                                                                                                                             
 
The Site is located within the Appalachian Plateau, Finger Lakes District physiographic providence of New 
York State. The geology of the area is characterized by unconsolidated glacial and lacustrine deposits 
underlain by consolidated bedrock.  Bedrock deposits in the area have been reported to be Coeymans and 
Manlius limestone of the Helderberg Group.  Regionally, bedrock and overburden have been further 
modified by post‐glacial erosion, deposition, crustal rebound and faulting. Regional topography ranges from 
approximately 700 feet (ft.) above mean sea level (msl) near the City of Auburn, with generally decreasing 
relief toward Cayuga Lake, which has an average lake level of 382 feet above msl. Topography proximal to 
the Site is gentle with approximately 100 ft. of relief within a 0.5 mile radius.                                                 
 
Extensive subsurface investigation and remediation activities have been conducted at the Site since TRW, 
Inc.’s acquisition of the property in 1990. ERM prepared a Comprehensive Report: Site Characterization and 
Remedial Investigation on TRW’s behalf, which summarizes these activities (ERM, 2015).  
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Project Background and Scope of Work 
Include list of tasks to be completed by ERM personnel during this project, and a separate list of tasks to be completed by any 
contractors at the site.  A site-specific Job Hazard Analysis (JHA; ERM Form S1-ERM-002-FM4) must be completed for each 
task to be performed.  Contractors must provide their own HASP and a JHA for each task they will perform for ERM review. 

A JHA template and reference/example JHAs for more common tasks can be found at: Americas H&S Page - JHAs. 

ERM Scope of Work: To complete a remedial investigation at the former TRW Union Springs Facility. ERM 
will oversee subcontractors and collect samples for characterization purposes and for submittal to the project 
laboratory for various analyses. 
 
 
 
 

ERM Task 1: Oversee a subcontractor completing subsurface clearance. Prior to initiation 
of intrusive activities, available site service maps and plans will be examined, and 
proposed borehole locations will be cross-checked for the presence of buried services 
using methods such as ground penetrating radar (GPR) and radio detection surveys. 

☒  JHA Attached? 

ERM Task 2: Soil sampling using a hand auger and from soil cores collected using direct-
push techniques, where ERM will characterize, field screen and collect soil samples. 
Up to 5 of the soil borings will be completed as monitoring wells. 

☒  JHA Attached? 

ERM Task 3: Oversight of Membrane Interface Probe (MIP) and Waterloo APS 
investigation. ☒  JHA Attached? 

ERM Task 4: Development of new monitoring wells; hydraulic testing of monitoring 
wells; gauging of monitoring wells; purging and sampling of monitoring wells. ☒  JHA Attached? 

ERM Task 5: Collection of four shallow sediment and four surface water samples. ☒  JHA Attached? 

ERM Task 6: Complete a vapor intrusion evaluation within the occupied site building to 
evaluate the potential for vapor migration. ☒  JHA Attached? 

ERM Task 7: ERM's subcontracted surveyor will update the site survey ☒  JHA Attached? 

Contractor Scope of Work: Complete subsurface clearance and mark out utilities prior to intrusive work (ERM 
Task 1). Soil boring locations will be physically cleared to 5 ft. bgs, continuous soil samples will be collected 
and up to 5 monitoring wells will be installed (ERM Task 2). Advance MIP and Waterloo APS tooling with a 
Geoprobe (ERM Task 3). The Site survey will be updated by a licensed surveyor. 
 
 
 
 

Contractor Task 1: Utility clearance ☐  JHA Reviewed? 

Contractor Task 2: Soil borings and well installation ☐  JHA Reviewed? 
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Contractor Task 3: Waterloo APS and MIP borings ☐  JHA Reviewed? 

Contractor Task 4: Update survey ☐  JHA Reviewed? 

Contractor Task 5: Click here to enter text. ☐  JHA Reviewed? 

Contractor Task 6: Click here to enter text. ☐  JHA Reviewed? 

Contractor Task 7: Click here to enter text. ☐  JHA Reviewed? 

Contractor(s) to be used: 
1. Stone Environmental, Inc. 
2. Parratt-Wolff, Inc 
3. New York Leak Detection, Inc 
4. R. M. Rybinski, L.S. 
5. Alpha Analytical, Inc. 

Approved under Contractor Management Program? 
☒  Yes ☐   No 
☒  Yes ☐   No 
☒  Yes ☐   No 
☒  Yes ☐   No 
☒  Yes ☐   No 
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Site/Project General Information 
Site Type (check all applicable boxes) 
☒ Industrial 
☐ Residential 
☐ Unsecured 
☐ Coastal/offshore (on or near water) 

☒ Hazardous waste release (Hazwoper) 
☐ Remote or Inactive Facility*  
☐ Other (specify): Click here to enter text. 
☐ Other (specify): Click here to enter text. 

*ERM Form S3-NAM-029-FM6 (Undeveloped, Remote, or Inactive Sites) must be completed and attached to this document.

Main Project Hazards (check all applicable boxes) 
☐  Aerial Lift Use (e.g., Scissor Lifts, Cherry Pickers)1 
☐ All-Terrain Vehicle Use1 
☐ ASTs/USTs 
☐ Biological Hazards 
☐ Chemical Exposure Potential (including asbestos) 
☐ Chemical Mixing/Injection 
☒ Compressed Gas 
☐ Confined Space Entry2 
☐ Construction1 
☐ Control of Hazardous Energy (i.e., Lockout/Tagout)2 
☐ DDD Operations1 
☐ Diving1 
☐ Ergonomics/Material Handling 
☒ Excavation/Trenching/Drilling2 
☐ Extended or Nonstandard Work Shifts (>14 hours) 
☒ Extreme Weather 
☐ Explosives Use1 
☐ Falls from height (>4 feet)1 
☐ Forklift/Industrial Truck Use1 
☒ Hand/Power Tool Use 
☐ Heavy Equipment Use 

☐  Helicopter/Fixed Wing Aircraft Transportation3 

☒  High Noise (>85 dBA) 
☐ Hot Work (Welding, Cutting, Brazing)2  
☐ International Travel4 
☐ Long Distance/Duration Driving5 
☐  Mining (Surface/Underground) 
☒ Natural Hazards (Plants, Animals, Insects) 
☐ Off-Shore Platform Work6 
☐ Overhead Power Lines 
☐ Portable/Fixed Ladders 
☐ Radiation (Ionizing/Non-ionizing) 
☐ Rigging/Lifting2 
☐ Scaffold Use 
☐ Shift Work (e.g., night work) 
☐ Short Service Employees  
☒ Slips/Trips 
☒ Subsurface Clearance (Buried Utilities)2 
☒ Working on/over Water (including transport)1 
☐ Unexploded Ordnance/Munitions and Explosives of 

Concern (UXO/MEC)1 
☐ Other (specify): Click here to enter text. 

1 High hazard work requiring H&S team coordination.  Additional control measures may be required beyond JHA. 
2 Permit-required high hazard work requiring H&S Team coordination and ERM or equivalent client-required permit to be completed. 
3 If traveling using a helicopter or fixed wing aircraft, ERM employees are required to follow the provisions of ERM Standard S1-ERM-009-

ST (Fixed Wing Aircraft and Helicopter Safety). 
4 A Travel Risk Assessment (TRA) is required for all international travel (with the sole exception of travel to a Low Risk country where 

ERM has a permanent office).  Consult ERM Standard S1-ERM-005-ST. 
5 If driving more than 500 km (310 miles) in a single day, driving in excess of 4.5 hours in a single day, or driving in a remote location, a 

Journey Management Plan (see ERM Standard S1-ERM-008-PR) is required and should be appended to this HASP.  
6 If traveling to/from and working on an off shore platform, ERM employees are required to follow the provisions of ERM Standard S1-

ERM-006-ST (Offshore Platform Safety). 



 

Applicability: 
Form 

Document Number: Version: 
North America S3-NAM-029-FM3 2 

Title: Level 2 Health and Safety Plan Last Revision Date: 4/8/15 

 

Uncontrolled when printed. Controlled version available on Minerva. Page 7 of 20 

 

Chemical Products Used or Stored On-Site 
For each chemical product identified, a Safety Data Sheet (SDS) must be attached to this HASP. 

☒ Alconox or Liquinox 
☒ Hydrocholoric acid (HCl) 
☒ Nitric acid (HNO3) 
☐ Sulfuric acid (H2SO4) 
☐ Sodium hydroxide (NaOH) 
☐ Isopropyl alcohol  

☐ Household bleach (NaOCl)    
☒  Calibration gas  
☐   Other (specify): Click here to enter text.  
☐   Other (specify): Click here to enter text. 
☐   Other (specify): Click here to enter text. 
☐   Other (specify): Click here to enter text. 

Note:  Eyewash solution must be readily available on all project sites where materials are used or stored that pose a risk of getting into the eyes 
via splashing or through contact with airborne gases, vapors, dusts, or mists.  This includes sample preservatives.  The eyewash unit, whether 
stationary or portable, must be large enough to provide at least 15 minutes of eye flushing. 

Regulated Chemicals of Concern 
Check any chemicals known or suspected to be present on the site to which the ERM team may be exposed.  These chemicals 
include OSHA-regulated potential carcinogens (29 CFR 1910.1003 through 1016) as well as those chemicals for which OSHA 
has established specific respiratory protection requirements (29 CFR 1910.134).  If any of these chemicals are present on site, 
contact your H&S team member for guidance and describe any additional protective measures to be taken, as necessary. 

☐ Friable asbestos 
☐ 3,3’-Dichlorobenzidine 
☐ Benzidine 
☐ Beta-Propiolactone 
☐ N-Nitrosomethylamine 
☐ Lead 
☐ Benzene 
☐ Acrylonitrile 
☐ Methylenedianiline 
☐ 4-Nitrobiphenyl 
☐ alpha-Napthylamine 
☐ bis-Chloromethyl ether 
☐ 4-Aminodiphenyl 
☐ 2-Acetyaminoflourene 
☒ Vinyl chloride 

☐ Hexavalent chromium 
☐ Coke oven emissions 
☐ Ethylene oxide 
☐ 1,2-Butadiene 
☐ Methyl chromoethyl ether 
☐ Beta-Napthylamine 
☐ Ethyleneimine 
☐ 4-Dimethylaminoazobenzene 
☐ Inorganic arsenic 
☐ Cadmium 
☐ 1,2-Dibromo-3-chloropropane 
☐ Formaldehyde 
☐ Methylene chloride 
☐ No ERM exposure to these compounds 
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Known or Suspected Chemicals of Concern 
The following section must be filled out for all confirmed or suspected chemicals present on the site to which the ERM team 
may reasonably be exposed.  Information on each chemical must be provided to all team members. 

Material name:  Trichloroethene Highest reported concentration*:  930 ppm 

Primary hazards:  respiratory tract irritation, skin 
irritation, eye irritation, central nervous damages 

Exposure symptoms:  respiratory tract irritation, skin 
irritation, and eye irritation 

OSHA Exposure Limits** NIOSH Exposure Limits** ACGIH Exposure Limits** IDLH Level**: 
1000 ppm PEL:  50ppm REL:  25ppm TLV:  10ppm 

STEL:  Click here to enter text. STEL:  25ppm STEL:  25ppm Ionization Potential (in eV):  
9.45 Other:  Click here to enter text. Other:  Click here to enter text. Other:  Click here to enter text. 

Material name:  Vinyl Chloride  Highest reported concentration*:  15 ppm 

Primary hazards:  irritation, nausea, difficulty breathing, 
irregular heartbeat, headache, 

Exposure symptoms:  irritation, changes in blood 
pressure, nausea, vomiting, stomach pain, 

OSHA Exposure Limits** NIOSH Exposure Limits** ACGIH Exposure Limits** IDLH Level**: 
Click here to enter text. PEL:  1ppm REL:  1ppm TLV:  1ppm 

STEL:  15 ppm STEL:  Click here to enter text. STEL:  Click here to enter text. Ionization Potential (in eV): 
9.99 Other:  Click here to enter text. Other:  Click here to enter text. Other:  Click here to enter text. 

Material name:  1,2-Dichloroethene  Highest reported concentration*:  300 ppm 

Primary hazards:  CLASSIFICATION: D; not 
classifiable as to human carcinogenicity. BASIS FOR 
CLASSIFICATION: Based on no data in humans or 
animals and generally nonpositive results in 
mutagenicity assays. 

Exposure symptoms:  irritation eyes, respiratory system; 
central nervous system depression 

OSHA Exposure Limits** NIOSH Exposure Limits** ACGIH Exposure Limits** IDLH Level**: 
1000ppm PEL:  200ppm REL:  Click here to enter text. TLV:  200ppm 

STEL:  Click here to enter text. STEL:  Click here to enter text. STEL:  Click here to enter text. Ionization Potential (in eV): 
9.65 Other:  Click here to enter text. Other:  Click here to enter text. Other:  Click here to enter text. 

Material name:  1,1,1-Trichloroethane Highest reported concentration*:  1390 μg/m3  
Primary hazards:  The substance is toxic to lungs, the 
nervous system, liver, mucous membranes. 

Exposure symptoms:  Very hazardous in case of eye 
contact (irritant), of ingestion. Hazardous in case of 
skin contact (irritant, permeator), or inhalation. 
Inflammation of the eye is characterized by redness, 
watering, itching and dizziness. 

OSHA Exposure Limits** NIOSH Exposure Limits** ACGIH Exposure Limits** IDLH Level**: 
700ppm PEL:  350 ppm REL:  350ppm TLV:  350ppm 
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STEL:  Click here to enter text. STEL:  450ppm STEL:  450ppm Ionization Potential (in eV): 
9.99 Other:  Click here to enter text. Other:  Click here to enter text. Other:  Click here to enter text. 

For additional chemicals, refer to S3-NAM-029-FM9 (Additional Known or Suspected Chemicals of Concern). 
*Specify units and sample medium; **Specify units 
OSHA Permissible Exposure Limits (PEL) and Short Term Exposure Limits (STEL); https://www.osha.gov/dsg/annotated-pels/  
NIOSH Recommended Exposure Limits (REL), STELs, and Immediately Dangerous to Life and Health (IDLH); http://www.cdc.gov/niosh/npg/  
ACGIH Threshold Limit Values (TLV) and STELs; contact your Division H&S Leader for additional information on these values. 

Personal Protective Equipment 
Req = Required PPE for one or more tasks to be performed; required on site at all times.  NA = Not applicable to this project. 

Equipment Req NA Supplies Req NA 

Steel-toed Boots ☒ ☐ Inner Chemical Gloves ☒ ☐ 

Outer Disposable Boots ☐ ☐ Outer Chemical Gloves ☐ ☐ 

Long Sleeve Shirt/Pants ☒ ☐ Leather or Kevlar Gloves ☒ ☐ 

Tyvek Suit ☐ ☐ Safety Glasses/Goggles ☒ ☐ 

Poly-Coated Tyvek Suit ☐ ☐ Face Shield ☒ ☐ 

Fully Encapsulated Chemical Suit ☐ ☐ Hearing Protection  ☒ ☐ 

Flame Resistant Clothing/Coveralls ☐ ☐ Half-face Respirator ☐ ☐ 

High Visibility Traffic Vest ☒ ☐ Full-face Respirator ☐ ☐ 

Hard Hat ☒ ☐ If either half or full-face respirator checked: 
 Define cartridge type: Click here to enter text. 
 Define cartridge change frequency: Click here to enter text. 

Other (specify): Click here to enter 
text. 

☐ ☐ 

Respirator selection should be based on the Assigned Protection Factor (APF) and the Maximum Use Concentration (MUC).  To 
determine the appropriate respirator selection, the lowest appropriate published exposure guideline should be known.  The Division 
H&S Leader or project H&S consultant can provide assistance in defining the APF and MUC, as necessary.  They can also assist in 
defining actions levels and cartridge change schedules when air-purifying respirators are used.  Note that cartridge change 
schedules must be outlined above and in the JHA for any task requiring respiratory protection. 
 
Use of respiratory protection requires three elements:  training in respiratory protection techniques, completion of medical 
surveillance confirming that you are fit to wear a respirator, and fit testing with the make and model of respirator you will be using.  
Refer to S3-NAM-026-PR (Respiratory Protection) for additional information.   
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Training, Medical Surveillance, and Safety Supplies 
Req = Required; requirements are based on the specific tasks performed in the field and the type of environments, chemicals, or 
hazards encountered.  NA = Not applicable to this project. 

Training Req NA Medical Surveillance** Req NA 
40-Hour Hazwoper ☒ ☐ Medical Clearance ☒ ☐ 

Current 8-hour Hazwoper Refresher ☒ ☐ Respirator Clearance and Fit Test ☐ ☐ 

8-Hour Hazwoper Supervisor* ☐ ☐ Blood Lead and ZPP ☐ ☐ 

Current First Aid/CPR ☒ ☐ Other (specify): Click here to enter text. ☐ ☐ 

40-Hour MSHA New Miner ☐ ☐ Other (specify): Click here to enter text. ☐ ☐ 

Current 8-hour MSHA Refresher ☐ ☐ Safety Supplies Req NA 

ERM Field Safety Officer (FSO) ☒ ☐ First Aid Kit ☒ ☐ 

DDD Practice FSO/DM ☐ ☐ Eyewash Solution (15 minute flush) ☐ ☐ 

Subsurface Clearance (SSC) ☒ ☐ Air Horn ☐ ☐ 

EPA Hazardous Waste ☐ ☐ Decontamination Supplies ☒ ☐ 

Hazmat/Dangerous Goods Shipping ☐ ☐ Fire Extinguisher ☒ ☐ 

International Traveler ☐ ☐ Potable Water ☐ ☐ 

Other (specify): Click here to enter text. ☐ ☐ Toilets ☒ ☐ 

Other (specify): Click here to enter text. ☐ ☐ Other (specify): Click here to enter text. ☐ ☐ 
*Provides specialized training to serve as an on-site manager supervising employees engaged in work covered by 29 CFR 1910.120. 
**Physical examination requirements should be discussed with Workcare well in advance of project to allow adequate time to schedule exams. 
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Monitoring Equipment 
All monitoring equipment on site must be calibrated per manufacturer specifications (including daily bump tests) and results 
recorded.  Under stable conditions, measurements must be made in the breathing zone at least once every 30 minutes. 

Combustible Gas Indicator Reading Action Guideline Comments 

Check if required:  ☐  0 to 10% LEL Monitor.  Evacuate if confined space. Click here to enter text. 

Model: Click here to enter text. 10 to 25% LEL Potential fire or explosion hazard. 

Task number(s): Click here to 
enter text. >25% LEL Fire/explosion hazard.  Evacuate. 

Oxygen Meter Reading Action Guideline Comments 

Check if required:  ☐  >23.5% Fire hazard.  Evacuate. Click here to enter text. 

Model: Click here to enter text. 23.5 to 19.5% Normal oxygen levels. 

Task number(s): Click here to 
enter text. <19.5% Oxygen deficient conditions.  Evacuate. 

Radiation Survey Meter Reading Action Guideline Comments 

Check if required:  ☐  Normal 
background Proceed with normal operations. Annual exposure not to exceed 

1250 mrem per quarter.  
Background reading must be 
taken in an area known to be 
free of radiation sources. 

Model: Click here to enter text. 3x background Notify Radiation Safety Officer. 

Task number(s): Click here to 
enter text. 

>3x 
background Radiological hazard.  Evacuate. 

Photoionization Detector Reading Action Guideline Comments 

Check if required:  ☒  

Any response 
below 10 ppm, 
sustained for 1 

minute 

Level “D” PPE is acceptable up to the action 
level.  For response above established 
background level(s), appropriate level PPE 
requirements must be met. 

The action level for upgrading 
the level of protection is 
typically ½ the lowest 
published exposure limit for the 
potential COCs at the site.  For 
COCs with extremely low 
exposure limits (e.g., <5 ppm), 
contact your Division H&S 
Leader for guidance on action 
levels. 
 
See end of this section for 
additional information on 
respirator selection. 

Model:       
      ppm to     

ppm, sustained 
for 1 minute 

Level “C” is acceptable as appropriate. 

Task number(s): 1-6 

Greater than    
ppm above 

background, 
sustained for 1 

minute 

Stop work.  Tasks requiring Level B or Level A 
PPE are not anticipated during this project.  If 
Level B or Level A PPE is needed, as 
determined by the FSO and/or the PM, the 
Division H&S Leader will be notified and the 
HASP will be revised. 
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Flame Ionization Detector Reading Action Guideline Comments 

Check if required:  ☐  

Any response 
below Click 
here to enter 
text. ppm, 

sustained for 1 
minute 

Level “D” PPE is acceptable up to the action 
level.  For response above established 
background level(s), appropriate level PPE 
requirements must be met. 

The action level for upgrading 
the level of protection is 
typically ½ the lowest 
published exposure limit for the 
potential COCs at the site.  For 
COCs with extremely low 
exposure limits (e.g., <5 ppm), 
contact your Division H&S 
Leader for guidance on action 
levels. 
 
See end of this section for 
additional information on 
respirator selection. 

Model: Click here to enter text. 

Click here to 
enter text. ppm 
to Click here to 

enter text. 
ppm, sustained 

for 1 minute 

Level “C” is acceptable as appropriate. 

Task number(s): Click here to 
enter text. 

Greater than 
Click here to 

enter text. ppm 
above 

background, 
sustained for 1 

minute 

Stop work.  Tasks requiring Level B or Level A 
PPE are not anticipated during this project.  If 
Level B or Level A PPE is needed, as 
determined by the FSO and/or the PM, the 
Division H&S Leader will be notified and the 
HASP will be revised. 

Colorimetric Detector Tubes Reading Action Guideline Comments 

Check if required:  ☐  
Specify: Click 
here to enter 
text. 

Specify: Click here to enter text. Click here to enter text. Model: Click here to enter text. 
Task number(s): Click here to 
enter text. 

Other (specify): Click here to 
enter text. Reading Action Guideline Comments 

Check if required:  ☐  
Specify: Click 
here to enter 
text. 

Specify: Click here to enter text. Click here to enter text. Model: Click here to enter text. 
Task number(s): Click here to 
enter text. 
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Work Zones 
Complete if exclusion zones are necessary because of chemical and/or equipment hazards.  Describe the set-up of these zones.  
Include landmarks, dimensions (as necessary), and whether they are for equipment or personnel decontamination. 

Exclusion Zone: Only ERM personnel and ERM's subcontractor personnel will be permitted in the work zone 
during field activities. The exclusion zone will only apply during intrusive work and will be the area 
directly around the drilling equipment. Access to the Site is limited by fencing and signs. The exclusion 
will be marked out with traffic cones and signage or equivalent temporary barriers will be used to to 
warn unauthorized personal of the potential dangers and to further limiting access. If personnel not 
associated with the field work approach the work area, they will be intercepted by ERM or our 
subcontractors to prevent them from getting too close to the work area.  

Contamination Reduction Zone: Field vehicle or leaving exclusion zone during intrusive work. 

Support Zone: Field vehicle or groundwater treatment building. 

Site Access/Control 
Describe procedures for limiting unauthorized entry to the work zone(s).  Describe any security requirements. 

Access Control Procedures:   Site access will be limited to ERM personnel, and ERM subcontractor personnel. 
The site is a fenced in privately owned property with signage limiting access onto the property. 
Subcontractor and ERM vehicles will be moved to the various investigation areas and used to further 
limit access. In addition traffic cones and signage or equivalent temporary barriers will be used to 
surround the exclusion zone to warn unauthorized personal of the potential dangers. 

Decontamination Procedures 
Describe procedures for the decontamination of personnel and equipment. 

Personnel: Level D and nitrile gloves will be used during the investigation. Gloves will be carefully removed 
and thown into garbage bags, which will be disposed of in an appropriate manner. 
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Equipment: Standard decontamination procedures will be used during the field programs. Drilling and 
sampling tools will be cleaned with an Alconox solution and potable water between borings. Reusable 
sampling equipment will be cleaned between each sample interval by washing with a phosphate-free 
detergent and potable water followed by a distilled water rinse. A temporary decontamination pad will 
be constructed with two layers of polyethylene sheeting and lumber. Augers, sampling equipment and 
tooling will be cleaned with a steam generating pressure washer on the decontamination pad between 
each boring location. Decontamination water will be pumped into pre-labeled drums and moved into the 
treatment building. Water will be decanted, pumped and treated with the existing the groundwater seep 
treatment system. 
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Spill Prevention and Response 
Ensure all chemical containers on site are labeled and lids are secured when not in use.  When transferring chemicals from 
one container to another, or when refueling vehicles or equipment, provide containment beneath the transfer point to capture 
potential spills.  Immediately report all chemical spills to the PIC/PM and submit an ECS entry with 24 hours. 

Will ERM staff or ERM-hired contractors possess containerized chemicals on the project site?  ☐ Yes  ☒ No 

Will container size be greater than or equal to one gallon?  ☐ Yes  ☒ No 

If the answer to both of these questions is Yes, follow the requirements outlined in ERM Procedure S3-NAM-042-PR (Spill 
Prevention and Response)? 

Waste Management Planning 
Will ERM’s project activities generate waste materials?  ☒ Yes  ☐ No 

Will ERM undertake some level of contractual responsibility for handling waste for the client?  ☒ Yes  ☐  No 

If the answer to either of these questions is Yes, follow the requirements outlined in ERM Procedure S3-NAM-038-PR (Waste 
Management Planning). 

Describe any waste reduction/minimization techniques to be used on the site:  Purge water and decon water will be treated 
with on the onsite treatment system. 
 

Client-Specific Emergency Response 
In the event of an emergency, client-specific emergency response procedures may take precedence over ERM established 
procedures. 

While engaging in field-related activities on an active client site, measures they have in place to signal either emergency 
response or evacuation need to be reviewed and documented. 

Once completed, this summary should be discussed with all visitors, contractors, and others subject to HASP review upon site 
visit. 

Contributing factor initiating emergency response (process, material, weather): None 
 

Lights and/or sounds associated with evacuation: Audible alarm 
 

Drill requirements for contractors on-site: None 
 

Initial and alternative muster points: Berm AOC 
 

Specific evacuation procedures: None 
 

Method for accounting for site visitors: All ERM employees and subcontractors must sign in and sign out. ERM is 
responsible for a head count for their onsite personal. ERM notifies the site contacts via email or text at the 
start and end of each work day or in the case of an evacuation, alarm or emergency. 
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PPE and spill kit requirements (if emergency response is spill related): none 
 

Map associated with evacuation attached?  ☐ Yes  ☒ No 

 
Emergency Contacts 
All ERM employees are empowered to pause or stop work to address any unsafe acts/conditions, questions, concerns or 
changed conditions.  All work-related safety events should be shared with the project team and promptly entered into the Event 
Communication System (ECS).   

FOR ALL MEDICAL EMERGENCIES, CALL 911 OR THE LOCAL EMERGENCY NUMBER.   

For ALL non-emergency incidents resulting in any injury or illness, you must: 
 Give appropriate first aid care to the injured or ill individual and secure the scene. 
 Immediately notify the PM, PIC, and the H&S Team. 
 At direction of PM, PIC, or H&S Team, call WorkCare Incident Intervention at (888) 449-7787 (available 24 hours/7 

days per week in US only). 
 Clients may have their own procedures which we may need to follow. 

For all incidents (injuries, illnesses, spills, fires, property damage, etc.) and significant near misses, enter the event into ECS 
within 24 hours. 

Contact Name Location Phone 

Hospital (attach map) Auburn Memorial 
Hospital 

17 Lansing Street  
Auburn, NY 

315-355-7011 

Police NYS Troopers Auburn 911 

Fire Union Springs Fire 
Department 

257 Cayuga St, Union 
Springs, NY 

315-889-7614 or 911 

Incident Intervention WorkCare NA 888-449-7787 

Partner-in-Charge Joe Fiacco Boston Office 
Work:       

Cell: 617-646-7840 

Project Manager Robert Sents 
Upstate NYS Office- 
Syracuse, NY 

Work: 315-233-3038 

Cell: 315-256-5350 

Field Manager (if not PM) Tim Daniluk 
Upstate NYS Office- 
Syracuse, NY 

Work: 315-233-3043 

Cell: 315-317-2044 

Field Safety Officer (if not PM) Tim Daniluk 
Upstate NYS Office- 
Syracuse, NY 

Work: 315-233-3034 

Cell: 315-317-2044 

SSC Experienced Person Tim Daniluk 
Upstate NYS Office- 
Syracuse, NY 

Work: 315-233-3034 

Cell: 315-317-2044 

Division H&S Contact Brian Desrosiers Hartford, CT  ERM office Work: 860 466-8510 
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Cell: 603-540-7731 

Region H&S Director Matt Boardman 
Rolling Meadows, IL 
ERM Office 

Work: 847-258-8900 

Cell: 616-283-5863 

Subcontractor Contact Sean Pepling 
Parratt Wolff 

5879 Fisher Road 
East Syracuse, NY 13057 

Work: 315-437-1429 

Cell: Click here to enter text. 

Client Contact Wendell Barner 
Barner Consulting, LLC 

110 Teresa Drive 
Stubenville, OH 43953 

Work: 412-339-4775 

Cell: Click here to enter text. 

Additional Contact Ernie Sweet-                  
Upsate NYS CIH 

Syracuse Office 
Work: 315-233-3040 

Cell: 315-256-5354 

Acknowledgement 
I have read, understood, and agree with the information set forth in this health and safety plan (HASP), and will follow 
guidance in the plan and in ERM’s Document Control System (DCS).  I understand the training and medical monitoring 
requirements (if any) for conducting activities covered by this HASP and have met these requirements. 

ERM has prepared this plan solely for the purpose of protecting the health and safety of ERM employees.  Contractors, visitors, 
and others at the site are required to follow provisions in this document at a minimum, but must refer to the organization’s 
health and safety program for their protection. 

Printed Name Signature Organization Date 
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Approval Signatures 
Signatures in this section indicate the signing employee will 
comply with and enforce this HASP, as well as procedures and 
guidelines established in ERM’s DCS.  Signatures also 
indicate that any subcontractors performing work under 
contract to ERM have met the minimum safety standards in 
S3-NAM-030-PR (Contractor Management).  

Project Manager Date 
Typed Name: 
Rob Sents 
Signature File: 

 

Click here to enter a date. 

Partner-in-Charge Date 
Typed Name: 
Joe Fiacco 
Signature File: 

 

Click here to enter a date. 
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Attachments 
Check all appropriate documents to be attached to this HASP. 

☒   Site-specific JHAs for all tasks (including contractors) ☒   Map of route to hospital with turn-by-turn instructions 

☒   Subsurface Clearance (SSC) Project Plan ☒   Facility site map(s) 

☒   Site Safety Meeting Form (S3-NAM-029-FM5) ☒   SNAP Cards 

☒   Vehicle Inspection Forms (S1-ERM-008-FM2) ☒   Project/Field Audit Checklist (M1-ERM-016-FM3) 

☐   Journey Management Plans (S1-ERM-008-FM1) ☐   Industrial Hygiene Sample Data (S3-NAM-005-FM1) 

☒   Safety Data Sheets (SDS) for chemicals brought to site ☒   Ambient Air Monitoring Form (S3-NAM-005-FM2) 

☒   Information on chemicals of concern (ICSC cards or like) ☐   Client-specific requirements 

☐   PLAN Risk Assessment ☐   Other:  Click here to enter text. 

Applicable ERM Safety Standards/Procedures 
Check all that procedures/standards that are applicable to this project.  Refer to the standards/procedures for guidance and, 
where applicable, use forms, work instructions, and guideline documents associated with these standards/procedures in the 
completion of site work.  Copies of all standards/procedures must be procured from ERM’s Document Control System. 

Global (Tier I) Standards/Procedures 

☐   Short Service Employees (S1-ERM-003-PR) ☐   Travel Risk Assessment (S1-ERM-005-ST) 

☐   Offshore Platform Safety (S1-ERM-006-ST) ☒   Subsurface Clearance Standard (S1-ERM-007-ST) 

☒   Driver and Vehicle Safety (S1-ERM-008-PR) ☐   Fixed Wing Aircraft/Helicopter Travel (S1-ERM-009-ST) 

Local (Tier III) Standards/Procedures  

☐   Demolition (S3-NAM-004-PR) ☐   Excavation and Trenching (S3-NAM-008-PR) 

☐   Fall Protection (S3-NAM-009-PR) ☐   Setting Occ. Exposure Guidelines (S3-NAM-010-PR) 

☒   Hazard Communication (S3-NAM-011-PR) ☒   Hearing Conservation (S3-NAM-014-PR) 

☒   Heat and Cold Stress (S3-NAM-015-PR) ☒   Incident Reporting/Investigation (S3-NAM-016-PR) 

☒   Medical Services (S3-NAM-019-PR) ☒   Medical Surveillance (S3-NAM-020-PR) 

☒   Personal Protective Equipment (S3-NAM-021-PR) ☐   Process Safety Management (S3-NAM-022-PR) 

☒   Regulatory Inspection (S3-NAM-024-PR) ☐   Reproductive Hazards (S3-NAM-025-PR) 

☐   Respiratory Protection (S3-NAM-026-PR) ☒   Contractor Management (S3-NAM-030-PR) 

☐   Short Service Employees (S3-NAM-034-PR) ☒   Electrical Safety (S3-NAM-035-PR) 

☐   NORM-TENORM (S3-NAM-036-PR) ☒   Incident/Illness Management (S3-NAM-037-PR) 

☒   Waste Management Planning (S3-NAM-038-PR) ☐   Energy Isolation (S3-NAM-039-PR) 

☒   Spill Prevention and Response (S3-NAM-042-PR) ☐   Fatigue Management (S3-NAM-044-PR) 

☐   Commercial Motor Vehicles (S3-NAM-045-PR) ☒   Emergency Response Operations (S3-NAM-046-PR) 

☒   Cutting Tools and Hand Safety (S3-NAM-047-PR) ☐   Lone Worker (S3-NAM-048-PR) 

☐   Compressed Gas Cylinders (S3-NAM-049-PR) ☐   Fleet Management (S3-NAM-050-PR) 



 

Applicability: 
Form 

Document Number: Version: 
North America S3-NAM-029-FM3 2 

Title: Level 2 Health and Safety Plan Last Revision Date: 4/8/15 

 

Uncontrolled when printed. Controlled version available on Minerva. Page 20 of 20 

 

See It; Own It; Share It Stop Work Authority 

It means that: 
•  We know that we have a responsibility to look 

out for each other, to intervene when necessary, 
to be proactive and to help keep safety issues 
from becoming problems. 

•  We also look out for ourselves. If we recognize 
that a situation is unsafe, we are expected to 
stop what we’re doing, reassess the situation 
and consult with others if necessary before 
proceeding safely. 

•  We assign no blame to anyone who raises safety 
issues. 

•  We strive to learn lessons from the large and 
small events that are part of our daily 
experience. 

It is ERM policy that all ERM and ERM 
Contractor employees have the authority, without 
fear of reprimand or retaliation to: 
• Immediately stop any work activity that 

presents a danger to the site team or the public.
• Get involved, question and rectify any situation 

or work activity that is identified as not being 
in compliance with the HASP or with broader 
ERM health and safety policies. 

• Report any unsafe acts or conditions to 
supervision or, preferably, intervene to safely 
correct such acts or conditions themselves. 

 



 
 
 
 
 
 
 
 
 
 

Appendix A 
Directions to Hospital 



Directions to Auburn Community Hospital
17 Lansing St, Auburn, NY 13021
12.0 mi – about 20 mins

Loading...

©2014 Google - Map data ©2014 Google -

Page 1 of 2Salem St, Union Springs, NY 13160 to Auburn Community Hospital - Google Maps

6/9/2014https://maps.google.com/maps?f=d&source=s_d&saddr=107+Salem+Street,+Union+Spring...



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

route.

Map data ©2014 Google

Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left.

1. Head north on Salem St toward Green St go 26 ft
total 26 ft

2. Take the 1st right onto Green St go 0.1 mi
total 0.1 mi

3. Turn left onto N Cayuga St
About 3 mins

go 1.0 mi
total 1.2 mi

4. Turn right onto NY-326 E
About 8 mins

go 6.4 mi
total 7.5 mi

5. Turn right onto NY-326 E/W Genesee St
About 2 mins

go 1.6 mi
total 9.2 mi

6. Turn left onto NY-326 E/Veterans Memorial Pkwy
About 1 min

go 0.7 mi
total 9.9 mi

7. Take the 2nd right onto Arterial E
About 3 mins

go 1.5 mi
total 11.4 mi

8. Turn left onto North St
About 1 min

go 0.5 mi
total 11.9 mi

9. Turn right onto Lansing St
Destination will be on the left

go 0.1 mi
total 12.0 mi

Salem St, Union Springs, NY 13160

Auburn Community Hospital

17 Lansing St, Auburn, NY 13021

Page 2 of 2Salem St, Union Springs, NY 13160 to Auburn Community Hospital - Google Maps

6/9/2014https://maps.google.com/maps?f=d&source=s_d&saddr=107+Salem+Street,+Union+Spring...



 
 
 
 
 
 
 
 
 
 

Attachment B 
Job Hazard Analysis 
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JHA Review In Field

select Likelihood Severity RISK
1 Identify a Client Contact Person 1a Client contacts that are not familiar with the 

site layout could cause critical information to 
be missed during safety planning. H&S 3 3 9

1a Determine degree of knowledge of our client contact by evaluating their current job 
duties at the site, length of time they have worked at the site, and time in their current 
job.  If the ERM team does not feel comfortable with the level of experience of our 
client contact, take additional measures to ensure all pertinent subsurface utilities and 
services information is gathered.

2 Engage Subcontractors 2a Subcontractors who have not been 
evaluated against ERM minimum safety 
standards or who do not meet minimum 
safety standards may pose more risk

H&S 3 3 9

2a Use only ERM subcontractors who are identified as having met our minimum safety 
standards.  In cases where using an already-qualified subcontractor is not possible, 
ensure extra precautions are taken to provide safety oversight to the work.

3 Appoint an ERM Subsurface Clearance 
“Experienced Person” to the project

3a ERM employees who are not experienced 
with SSC issues may not recognize critical 
zones or clues to other site utilities/services.

H&S 3 4 12
3a Ensure a “SSC Experienced Person” is assigned to the project to provide oversight of 

ground penetrations and to mentor less experienced ERM employees.

4 Develop the HASP 4a Using incorrect documents in safety 
planning may lead to not considering all 
pertinent information.

H&S 3 3 9

4a A Level 2 WARN HASP for Intrusive Work (minimum) must be used when performing 
any ground penetrations, with the exception of surface soil sampling.  The Level 2 
HASP contains a “Site Services Model” that ERM uses to evaluate SSC hazards.

5 Make Preliminary Determinations 5a Not recognizing or identifying critical zones 
poses great hazard to ERM employees in 
the field from contact with electricity or other 
utilities

H&S 3 4 12

5a Establish critical zones and excavation buffers (if needed) for the work.  Initial critical 
zone determinations may change in the field but are a good starting point in hazard 
identification.

6 Identify Preliminary Ground Disturbance 
Locations

6a Planning ground disturbance locations 
inside critical zones poses great hazard to 
ERM employees in the field from contact 
with electricity or other utilities

H&S 3 3 9

6a Ensure critical zones have been identified using the Site Services Model and then 
identify locations outside those critical zones up-front, if possible.  If a ground 
disturbance inside a critical zone is absolutely necessary, notify the site PIC and 
obtain guidance from him/her before proceeding.

7 Public and/or Private Utility Markout 7a Not having utilities marked may lead to a 
subsurface clearance strike. PL 3 3 9

7a Contact public and private utility markout services giving them enough time to 
respond.  A minimum of 24-hour notification to utility locators is required in most 
states, and may vary higher in some states.

8 Conduct the Site Walk 8a Inexperienced people conducting the site 
walk may miss pertinent information 
regarding utilities and/or services.

H&S 3 4 12

8a The “SSC Experienced Person” must lead the site walk and should be accompanied 
by our client contact.  Each ground disturbance location should be approved by our 
client contact (written approval preferred, verbal approval acceptable).

9 Develop the Site Services Model 9a Critical zones and a whole-site view of 
utilities and services at the site are more 
difficult to do if not put into the Site Services 
Model

H&S 4 2 8

9a Use the Site Services Model to identify gaps in knowledge from all drawings and other 
verbal information from our client contact.  Identify locations of key isolation and 
shutoffs closest to the work area for each type of utility/service.

JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Robert Sents

Joe Fiacco/John Kuhn

Union Springs, NY

8/5/2015

SPECIFIC TASK: Drilling (e.g. well installation, borings, Waterloo, and MIP borings) and SSC

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: SSC Classroom Training, SSC EP, ERM FSO training Permits Required for this Task:

Cutting gloves if needed for splitting drilling sleeves
Equipment / Tools Required:

SSC project plan addendum

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk/Staff Geologist

Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves nitrile for sampling 

Goggles Face Shield 

PPE clothing <enter type here (eg, Tyvek, FRC, long sleeves)> 

Respirator <enter type and cartridge type> Other (specify): 

Sunglasses to reflect glare when necessary 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

10 Inspect Each Ground Disturbance 
Location

10a Inexperienced people conducting inspection 
may miss pertinent information regarding 
utilities and/or services. H&S 3 4 12

10a The “SSC Experienced Person” must lead inspection of each Ground Disturbance 
Location.  Any visual clues of subsurface obstruction/utilities should be documented.  
Critical zones may have to be reassessed at this point.  Use the SSC Checklist to 
document this inspection for each point inside a critical zone, at a minimum.

11 Finalize Critical Zone Determinations 11a Not performing this verification step in the 
field may lead to a SSC strike.

H&S 3 4 12

11a Use information gathered during pre-planning, utility markout, and site walk/inspection 
to verify critical zones that have been previously established.  Revise critical zones as 
necessary.  Use the SSC Checklist to document points inside critical zones. If points 
are confirmed inside critical zones, either step out and relocate the ground disturbance 
location, or contact the PIC for additional guidance.

12 Oversee setup of drilling equipment 12a Overhead electrical/other lines may come in 
contact with drill rigs.

H&S 3 4 12

12a Ensure drill rigs are set up in areas where they will not contact overhead lines when 
being positioned.  The minimum distance for drill rig clearance is 25 feet unless 
special permission is granted by the utility company.  When a drill rig must be 
maneuvered in tight quarters, the presence of a second person is required to ensure 
adequate clearance.  If backing-up is required, two ground guides will be used: one in 
the direction the rig is moving and the other in the operator’s normal field of vision.

12b Materials stored in the vicinity of drill rigs 
may pose various hazards to employees. H&S 3 4 12

12b Move tools, materials, cords, hoses, and debris to prevent trip hazards and contact 
with moving drill rig parts.  Secure tools and equipment subject to displacement or 
falling.  Store any flammable materials away from ignition sources and in approved 
containers.

13 Physically Clear all Ground Disturbance 
Locations

13a Employees performing physical clearance 
could contact underground utility/service 
lines.

H&S 4 3 12
13a Use cable avoidance tools at each location that must be physically cleared (OSHA 

requirement).  If using a hand-auger, ensure insulated handles are in-place before 
their use. 

13b Drill rig could damage 
electrical/utility/service lines if not physically 
cleared first.

H&S 3 4 12

13b Mechanical ground penetration should not commence until a ground disturbance 
location is physically cleared.  In certain situations drilling may occur without physical 
clearance – consult with the project PIC prior to making this determination.

14 Commence Drilling Operations 14a Rotating equipment could pull employees 
into equipment. H&S 3 4 12

14a Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working 
around rotating equipment.  Tuck shirt-tails into pants.  Never walk directly behind or 
beside drill rigs without the drill rig operator’s knowledge.  Keep all non-essential 
personnel out of the drill rig work area.

14b Poorly functioning drill-rig equipment could 
expose employees to hazardous conditions. H&S 3 4 12

14b Ensure drill rigs and other machinery used is inspected daily by competent, qualified 
individuals.  Instruct drill rig operators to report any abnormalities such as equipment 
failure, oozing liquids or unusual odors so they can be dealt with before proceeding 
with work.  Do not eat, drink, or smoke near the drill rig.

14c Noisy environments may make it difficult to 
communicate by vocal means. H&S 3 4 12

14c Wear hearing protection at all times when in the vicinity of the drill rig, or when you 
must raise your voice to be heard by co-workers.  Maintain visual contact with the drill 
rig operator at all times and establish hand-signal communications for use when verbal 
communication is difficult.  

15

Complete Drilling Operations

15a Equipment allowed to remain running poses 
pinch-point and potential explosion hazards 
to employees

H&S 3 4 12

15 Shut down drill rigs before repairing or lubricating parts (except those that must be in 
motion for lubrication).  Shut down mechanical equipment prior to and during fueling 
operations.  When refueling or transferring fuel, containers and equipment must be 
bonded to prevent the buildup of static electricity.
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

auto-calculate

auto-calculate

auto-calculate

auto-calculate

auto-calculate

WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.
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JHA Review In Field

select Likelihood Severity RISK
1 Inspect the vehicle 1a Tire pressure, brakes, steering, headlights, 

and other vehicle equipment malfunction 
can contribute to vehicle accidents and 
property damage

H&S 3 3 9

1a Use "ERM Vehicle Safety Form" to document daily inspections of the vehicle. In 
certain cases, a client-required form may be used instead. Do not operate any vehicle 
if its safety is in question.

1b Loose articles inside the vehicle and carried 
in the truck beds or on trailers can shift and 
cause distractions or traffic accidents

H&S 3 3 9
1b During vehicle inspection make sure any loose articles either inside the vehicle of in 

truck beds/on trailers are well-secured.

2 Get in and out of the vehicle 2a Hands, hair, or loose clothing can be caught 
in doors, trunk covers, and other vehicle 
equipment, causing injury.

H&S 3 3 9
2a When entering or exiting a vehicle, pay attention to what you are doing & be cognizant 

of potential hazards.

3 Driving the vehicle 3a Operating a vehicle presents many different 
hazards to employees that must be 
simultaneously mitigated. H&S 3 4 12

3a Before moving vehicles always put your seat belt on, and stop using handheld 
electronics. Make sure any food or drink is secured and any electronics are 
programmed (GPS). When moving vehicles, follow all posted speed limits and posted 
signs. Do not pick up hitch-hikers, and never transport people in truck beds.

4 Driving when fatigued 4a Operating a vehicle after a full day of work 
or when you are fatigued drastically 
decreases focus and response time, and 
increasing the risk of being involved in a 
vehicle accident

H&S 3 4 12

4a Avoid driving more than 8 hours in one workday.  If the number of hours driving 
to/from a jobsite combined with the number of hours to be worked on the site will equal 
more than 14 total hours, alternate arrangements should be arranged.  Be aware of 
your fatigue level while driving and stop to rest if you feel overly tired.

5 Stay focused on the road 5a Doing anything that distracts you from the 
road for more than 2 seconds highly 
increases the risk of being involved in a 
vehicle accident.  In particular, driver 
inattention due to hand-held mobile phone 
use is currently thought to be responsible for 
approximately 80% of all vehicle accidents.

H&S 3 4 12

5a Do not operate a hand-held mobile phone while driving.  Use a hands-free mobile 
solution instead, such as a Bluetooth headset or hardwired earpiece.  In some cases, 
all mobile phone use while driving (including answering and dialing), may be prohibited 
by our client.
Do not perform activities while driving that will take your attention off the road for more 
than 2 seconds.  A few of these types of activities could include programming GPS’, 
applying makeup, changing the radio, or eating while driving.  When these sorts of 
activities must be performed, pull to the side of the road and stop.

6 Leaving the vehicle 6a Leaving personal valuables and company 
equipment/documents in abandoned 
vehicles may attract thieves.

H&S 3 3 9

6a Turn off the engine and lock any vehicle being left for even a short period of time when 
not on a secure jobsite.  If the vehicle will be left for long periods or overnight, remove 
any company documents, computers, and equipment, personal valuables, or any 
items that would attract thieves.

JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Robert Sents

Joe Fiacco/John Kuhn

Union Springs, NY

8/5/2015

SPECIFIC TASK: Driving Field Vehicle

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: Valid Driver's License, ERM FSO training Permits Required for this Task: Driver's License

Field Vehicle
Sunglasses to reflect glare when necessary

Equipment / Tools Required:

ERM Vehicle Safety sheet

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk/Staff Geologist

Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves <enter type here> 

Goggles Face Shield 

PPE clothing <enter type here (eg, Tyvek, FRC, long sleeves)> 

Respirator <enter type and cartridge type> Other (specify): 

Sunglasses to reflect glare when necessary 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

7 Report and Document Vehicle 
Accidents and Property Damage

7a Improper documentation of vehicle 
accidents and property damage caused by 
vehicle operation place ERM at risk. PL 3 3 9

7a No matter how minor a vehicle accident or property damage event is, report it as a 
safety event.  If involved in a vehicle accident, always call the police so a report will be 
available, to protect your liability, and to protect ERM liability.  Take as many pictures 
as you can of the accident scene if you can do so without placing yourself in further 
danger.
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WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.
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JHA Review In Field

select Likelihood Severity RISK
1 Groundwater Sampling, Well 

Development, and K Testing
1.A Preparation and PPE

3 3 9

Proper PPE must be worn at all times to prevent ground water and any other possible 
contaminants from contacting samplers.  All equipment should be properly packed and 
carried in a manner that does not add excessive stress to the sampler's back or impair 
seeing.  If necessary, sampler will make additional trips to avoid potential trips and 
dropping equipment, coolers or other neccessary supplies.

1 1.B Groundwater contamination
H&S 3 3 9

The sampler must wear proper PPE at all times as to not contact any groundwater, 
which may or may not be contaminated. A calibrated PID will be used to evaluate the 
ambinet air while sampling, developing wells or conduct slug testing.

1 1.C Dangers of field equipment.

H&S 3 3 9

The sampler will remain a safe from equipment with moving part, such a Waterra 
pumps during well development. Field personal should identify potential pinch points 
and position their hands and body to avoid the pinch point when turning pump on or 
off. If tubing requires adjusting the pump should be turned off prior to making hte 
adjustments.

1 1.D Cutting tubing or rope 

H&S 3 3 9

The sampler should use cut-resistant gloves when cutting tubing or rope for testing. 
Siccors with sharp blades should be use to allow for easier and cleaner cuts of 
materials. No open blades are to be used to cut materials.The field staff should be 
aware of hand and body postion when cutting, while avoid the potetnial pinch points. 

2 K Testing 5 K Testing

H&S 2 2 4

When lower slugs and/or transducers into wells the field staff should be wearing nitrile 
gloves to minimize potetnial exposure to the water at the site. The field staff should 
use proper body and hand position to avoid muscle strain or pinching fingers between 
rope and the casing of the well. The rope should be secured to the side of well use a 
knot.
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Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk/FSO, Field Team Leader

SPECIFIC TASK: Groundwater Sampling, Well Development, and K Testing

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: ERM FSO training Permits Required for this Task: None.

PIDEquipment / Tools Required:

Soil Boring Logs 

JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Robert Sents

Joe Fiacco/John Kuhn

Union Springs, NY

8/5/2015

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves <enter type here> 

Goggles Face Shield 

PPE clothing <enter type here (eg, Tyvek, FRC, long sleeves)> 

Respirator <enter type and cartridge type> Other (specify): 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3
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WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.
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JHA Review In Field

select Likelihood Severity RISK
1 Ground Water sampling 1a Backsplash of water while sampling, tripping 

hazards
H&S 3 3 9

1a Proper PPE must be worn at all times to prevent ground water and any other possible 
contaminants from contacting samplers.  All equipment should be properly packed and 
carried in a manner that does not add excessive stress to the sampler's back or impair 
seeing.  If necessary, sampler will make additional trips to avoid potential trips and 
dropping equipment.

2 Soil Sampling 2a Soil contamination H&S 3 3 9 2a The sampler must wear proper PPE at all times as to not contact any soil, which may 
or may not be contaminated.

2b Dangers of drilling equipment.
H&S 3 3 9

2b The sampler will remain a safe distance and only collect soil samples when it is safe to 
do so. Open communication between the sampler(s) and the driller(s) should be 
exercised throughout the sampling event.

3 Subslab/ Indoor Air 3a Soil contamination H&S 3 2 6 The sampler must wear proper PPE at all times . 
3b Hand tool/ hammer drilling 

H&S 3 3 9

The concrete will be cleared using the SSC process. Equipment and power cords will 
be inspected prior to use. A ground fault protection will be used when electrical hand 
tools. Standard dust suppression techniques will be used to mitigate potential fugitive 
dust. Locations will be selected to avoid potential pinch point between the operator’s 
hands or other body parts and obstructions. Operator will not wear loose or frayed 
clothing, loose long hair, or loose jewelry while working around rotating equipment.  
Operator will ensure hands and feet are kept away from rotating equipment during 
use. Hearing protection will be utilized during use of hammer drill.
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Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk/Staff Geologist

SPECIFIC TASK: Field Soil Sampling

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: ERM FSO training Permits Required for this Task: None.

PIDEquipment / Tools Required:

Soil Boring Logs 

JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Robert Sents

Joe Fiacco/John Kuhn

Union Springs, NY

8/5/2015

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves <enter type here> 

Goggles Face Shield 

PPE clothing <enter type here (eg, Tyvek, FRC, long sleeves)> 

Respirator <enter type and cartridge type> Other (specify): 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3
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WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.
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JHA Review In Field

select Likelihood Severity RISK
1 Inspect the area 1 Weather, downed power lines, overhanging 

branches, steep slope, known depth to solid 
bottom?

H&S 3 3 9
1 Do not enter any water body if risks are unknown or unacceptable during work. 

2a Entering a water body via boat or on 
foot

2a Slip/trip or drowning hazards H&S 3 4 12 2a Never enter any water body alone;  make sure additional personnel are onsite and 
within view at all times. Always wear a life jacket.

2b Get in and out of the boat 2b Hands, hair, or loose clothing can be caught 
causing injury, slip/trip hazards are greatest 
here

H&S 3 3 9
2b When entering or exiting a vehicle, pay attention to what you are doing & be cognizant 

of potential hazards.

3 Navagating waterway onboard boat or 
on foot

3a Operating a boat presents many different 
hazards such as capsizing, striking 
submerged objects, drifting away from land 
into deep water, losing balance and falling 
into water.

H&S 3 4 12

3a Ensure safety measures in place such as a line tethered to shore, safety line crossing 
downstream to pull yourself to safety on land in case of losing control, paddles/motors 
adequate to guide boat through waterway. Two people will complete the work from the 
boat and a third person will be onshore assisting in a support roll at all times. The 
person will have standard swift water rescue throw bag, life ring bouy with rope or 
equivalant to assist with rescue from the shoreline if neccessary. In addition the on 
shore support personal will have a cellular phone to communicate with staff on the 
boat or to call 911 for assistance with a rescue if neccessary.

3b 3b Navagating a water body on foot presents 
special hazards such as slip/trip resulting in 
cold stress/hypothermia, drowning.

H&S 3 4 12

3b Do not tread where you cannot see bottom, take slow, small steps, and carry non-
conductive staff to ensure balance, never enter a water body alone especially if 
hazards are unknown. A second person will be onshore assisting in a support roll at all 
times. The person will have standard swift water rescue throw bag, life ring buoy with 
rope or equivalent to assist with rescue from the shoreline if necessary. In addition a 
rope will be place across the small tributaries and secured to stable anchor points 
such as trees to provide balance to the person working in the stream. Onshore support 
personal will have a cellular phone to call 911 for assistance with a rescue if 
neccessary.

5
6
7
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JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Robert Sents

Joe Fiacco/John Kuhn

Union Springs, NY

8/5/2015

SPECIFIC TASK: Surface Water, Sediment Sampling and setting Piezometers

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: Valid Driver's License, ERM FSO training Permits Required for this Task: Driver's License

Field Vehicle
Sunglasses to reflect glare when necessary

Equipment / Tools Required:

ERM Vehicle Safety sheet

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk/Associate Geologist

Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves <enter type here> 

Goggles Face Shield 

PPE clothing life jacket 

Respirator <enter type and cartridge type> Other (specify): 

Sunglasses to reflect glare when necessary 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3
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WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.
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JHA Review In Field

select Likelihood Severity RISK
1 Walking on uneven ground 1 Slipping hazards, sprains and falls

H&S 3 3 9
1 Proper footwear should be worn at all times providing foot and ankle support to 

minimize the chances of injury. Personnel should pay close attention to where they are 
walking and use familiar pathways when possible.

2 Walking through brush and woods 2 Slip/trip hazards, falling on branches and 
sticks, vegetation contacting eyes and skin, 
scratches

H&S 3 3 9
2 Personnelmust wear proper PPE at all times to protect arms, legs, and eyes from 

possible physical injury or allergic reaction.

3
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JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Robert Sents

Joe Fiacco/John Kuhn

Union Springs, NY

8/5/2015

SPECIFIC TASK: Walking on uneven ground or in overgrown areas/ Survey

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: ERM FSO training Permits Required for this Task: None.

PIDEquipment / Tools Required:

Soil Boring Logs 

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk/Associate Scientist/FSO

Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves <enter type here> 

Goggles Face Shield 

PPE clothing <enter type here (eg, Tyvek, FRC, long sleeves)> 

Respirator <enter type and cartridge type> Other (specify): 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

auto-calculate
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auto-calculate

WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.



JHA-Vapor Pin Installation(TD).xlsx Page 1 of 2 Print Date:  9/9/2015

JHA Review In Field

select Likelihood Severity RISK
1 Drill hole through concrete with hammer 1a eye hazard - concrete cuttings / dust H&S 3 3 9 1a PPE - eye goggles

drill   1b burns - Tool accessories can get hot during 
use

H&S 2 3 6 1b Avoid contact with skin (wear long pants and long sleeves, use a cloth to remove 
accessories)

1c hearing hazard H&S 3 2 6 1c PPE - Hearing protection
1d hand injury - ergonomic H&S 3 3 9 1d PPE - wear cushioned gloves to reduce vibration
1e Injury from moving parts - drill bit H&S 3 4 12 1e Procedure - always use two hands one on each handle for maximum control

auto-calculate PPE - Steel Toed Boots, no loose clothing
Engineering - Use stainless steel drilling guide

1f Inhalation of dust H&S 4 1 4 1f PPE - dust mask
1g electrical shock hazard H&S 2 4 8 1g Engineering - Don't expose power tools to rain or wet conditions

Engineering - Use GFCI (portable if not available in equipment
Procedure - always inspect electrical cord to make sure it is in good condition (no 
cracks, exposed wires, dry rot)

auto-calculate
2 Clean hole out with brush 2a dust - eye + inhalation H&S 2 1 2 2a PPE - eye goggles + dust mask

auto-calculate
3 Hammer in vapor pin 3a hand injurty - pinch points H&S 3 3 9 3a PPE - appriate protective gloves

3b Engineering - always use installation tool to hammer in vapor points safely
auto-calculate

4 Insert vapor pin cap 4a release of vapors from subsurface E auto-calculate 4a Engineering - cap will prevent vapors from escaping through pin
auto-calculate

5 Insert stainless steel secured cover 5a prevent outside tampering with vapor point
S auto-calculate

5a Engineering - the secured cover diminishes visibility of the pin and inhibits access

auto-calculate to prevent tampering with the installed pin

JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Rob Sents

Joe Fiacco

Union Springs, NY

8/5/2015

SPECIFIC TASK: Installation of vapor pins in concrete

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: HAZWOPER Work Permits Required for this Task:

Hammer Drill, HammerEquipment / Tools Required:

2   List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list   Then list any potential security  environmental  and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list   Use 

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk / FSO

Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves Cushioned 

Goggles Face Shield 

PPE clothing long sleeves, knee pads (optional) 

Respirator <enter type and cartridge type> Other (specify): 

dust mask 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):

ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE



Revised Copy of JHA_ERM_Uneven_Brush.xlsx Page 1 of 2 Print Date:  9/9/2015

JHA Review In Field

select Likelihood Severity RISK
1 Walking on uneven ground 1 Slipping hazards, sprains and falls

H&S 3 3 9
1 Proper footwear should be worn at all times providing foot and ankle support to 

minimize the chances of injury. Personnel should pay close attention to where they are 
walking and use familiar pathways when possible.

2 Walking through brush and woods 2 Slip/trip hazards, falling on branches and 
sticks, vegetation contacting eyes and skin, 
scratches, Ticks and mosquito bites H&S 3 3 9

2 Personne lmust wear proper PPE at all times to protect arms, legs, and eyes from 
possible physical injury or allergic reaction. Protective measures such as proper 
clothing, use of 20% DEET repellants and condcuting tick inspections during the , 
showering after field work and a complete body tick inspection (using hand held 
mirrors) 

3
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Field Safety Officer (FSO) to ensure all personnel performing this task have reviewed 
JHA and agree to follow it.  Site-specific changes to this JHA have been made as 

warranted based on this review.  FSO Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

Tim Daniluk/Associate Scientist/FSO

SPECIFIC TASK: Walking on uneven ground or in overgrown areas/ Survey

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: ERM FSO training Permits Required for this Task: None.

PIDEquipment / Tools Required:

Soil Boring Logs 

JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:233862 TRW RI

Location:

Date and Revision Number:

Robert Sents

Joe Fiacco/John Kuhn

Union Springs, NY

8/5/2015

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves <enter type here> 

Goggles Face Shield 

PPE clothing <enter type here (eg, Tyvek, FRC, long sleeves)> 

Respirator <enter type and cartridge type> Other (specify): 
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select Likelihood Severity RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

auto-calculate
auto-calculate
auto-calculate

auto-calculate

auto-calculate

auto-calculate

auto-calculate

auto-calculate

auto-calculate

WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  SUBCONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the likelihood of occurrence and severity of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.
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Print Date:  9/9/2015

S1-ERM-002-FM4 - JHA Template
Version: 1.2

JHA Review In Field

select Probability Consequence RISK
1 1a 1a

1b 1b

Field supervisor to ensure all personnel performing this task have reviewed JHA and 
agree to follow it.  Site-specific changes to this JHA have been made as warranted 

based on this review.   Signature/Date:

 Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

JHA Developed / Reviewed By:

Name / Job Title: Name / Job Title: Name / Job Title:

SPECIFIC TASK: add

Minimum Required PPE for Entire Task:

Additional Task-Step Specific PPE:
(as indicated below under Controls)

Forms Associated with This Task:

Training Required for this Task: Include regulatory, client, ERM training requirements Permits Required for this Task:
Include both safety permits (e.g., Hot Work) and environmental permits (eg, 
drilling permit)

Include monitoring equipment, hand tools, powered equipment, etc.add Equipment / Tools Required:

add

JHA
Job Hazard Analysis

Project Number:

Project Manager:

Partner-in-Charge:

Project / Client Name:add add

Location:

Date and Revision Number:

add

add

add

add

Hard Hat 

Safety Glasses 

Safety-Toe Shoes 

Reflective Vest 

Hearing Protection 

Gloves <enter type here> 

Goggles Face Shield 

PPE clothing <enter type here (eg, Tyvek, FRC, long sleeves)> 

Respirator <enter type and cartridge type> Other (specify): 

<enter additional PPE here> 
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S1-ERM-002-FM4 - JHA Template

Print Date:  9/9/2015

select Probability Consequence RISK Potential Hazards & Consequences2Task Steps1 Controls to Eliminate or Reduce Risks3

WAYS TO ELIMINATE OR REDUCE RISKS (IN ORDER OF PREFERENCE):
ELIMINATE / AVOID    -->     SUBSTITUTE / MODIFY    -->     ISOLATE   -->    ENGINEER / SAFEGUARD   -->     TRAINING AND PROCEDURES    -->     WARNING AND ALERT MECHANISMS   -->     PPE

2.  List potential health & safety hazards and consequences - ONE PER ROW - and select "H&S" from the drop-down list.  Then list any potential security, environmental, and/or property loss impacts - ONE PER ROW - and select the corresponding code(s) from the drop-down list.  Use 
numbers and letters for each hazard/impact listed (1a, 1b, etc).  Hazards should be described in terms of their specific origin and negative consequences (e.g., instead of “moving equipment”, write “injury from getting struck by forklift”).

ONE JHA PER TASK.  CONTRACTORS MUST PROVIDE THEIR OWN JHAS.  JHAS SHOULD BE WRITTEN IN PLAIN LANGUAGE AND SHOULD BE NO MORE THAN 2-3 PAGES IN LENGTH.
INSERT ADDITIONAL ROWS AS NEEDED ABOVE (MUST MANUALLY COPY AND PASTE FORMULA IN COLUMN H).  ROW HEIGHTS MAY NEED TO BE MANUALLY EXPANDED TO VIEW ALL TEXT.

LEAVE SEVERAL BLANK OVERSIZED ROWS TO ALLOW HANDWRITTEN FIELD ADDITIONS.  CAN ALSO DELETE UNNEEDED ROWS TO FIT PAGE(S).

1.  Each task consists of a set of steps.  List and number all the steps in the sequence they are performed. Specify the equipment or other details.

4.  Select the probability of occurrence and consequence of each hazard, AFTER implementation of the planned control measures (use the Risk Matrix as a guide).  The corresponding risk rating will then be automatically calculated  [ RISK = Likelihood x Severity].
A risk rating shaded red indicates that work cannot continue without additional control measures and approval of Partner-in-Charge.

3.  Describe the specific actions or procedures that will be implemented to eliminate or reduce each hazard.  Be clear, concise, and specific. Use objective, observable, and quantified terms (e.g., instead of “use good body positioning,” write “don’t bend at waist or reach above head”).  
Use numbers and letters corresponding to listed hazards.



 
 
 
 
 
 
 
 
 
 

Appendix C 
Operations and Procedures 



Activity Level Risk Review

Risk Management

SNAP
Scan

Noti
ce

Ana
lyze

Perf
orm
Asse

ssm
ent

Safety AT ERM

Scan

Perform

Take two minutes to:    scan LOW   scan MEDIUM   scan HIGH

Conditions 1-4 require that you STOP WORK and consult with a 
second person. Conditions 5-9, proceed with caution.

E

H

M

L

1 Refer to the appropriate partner to decide.
2 Ask a specialist with more knowledge to advise.
3 Consult with your supervisor before starting.
4 Discuss with a colleague to assist.

5 How can risk be reduced?
6 Look for another way to do the job if possible.
7 Re-check your safety controls (JSA, SWMS, PPE, Procedures).
8 Re-check the area before proceeding.
9 Proceed with the usual level of safety awareness.

M1-ERM-004-FM1, Version 6



1 Have I looked and identified all the hazards?
2 Will the job be done as already discussed?
3 Are the resources I need available? (PPE, tools, people)
4 Can the job be done without causing an incident?
5 Is everything the same since I last did this task?
6 Are others protected from my activities in the area?
7 Have I identified emergency devices and locations  
 and do I know what to do?
8 Do I have safe access to and from my work area?
9 Is my work area clean and tidy?

If you answered NO to any of the above then consider this when you ANALYZE

Notice

Analyze

Notice the hazards and the quality of the control measures in place. 
Ask yourself the following questions…

What is the most likely adverse consequence from an incident?
What is the probability of this type of incident occurring?

	Yes     No
	Yes     No
	Yes     No
	Yes     No
	Yes     No
	Yes     No
	Yes     No

	Yes     No
	Yes     No

Probability of  
an incident 

Exposure to 
the risk

 Weekly
 Daily
 Current Task

Injury 

Multiple fatalities

Fatality

Disability

Serious (LTI)

Medical Treatment

First Aid

Impact

Catastrophic

Major

Significant

Serious

Moderate

Minor



 

 





 

Consequence/Outcome
E

H

M

L

 Almost certain

 Has happened

 Possible

 Heard of

 Unlikely

 Almost impossible
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Procedure Number  Procedure Title 

Management System Documents 

M1-ERM-001-PR Development of the Health, Safety and Environment Policy Statement 

M1-ERM-001-GU1 SMS Summary Document 

M1-ERM-001-GU2 SMS Overview (Two Page) 

M1-ERM-001-FM1 Health, Safety and Environment Policy Statement 

M1-ERM-001-WI Definitions Applicable to SMS Documents 

M1-ERM-002-PR Hazard Identification and Risk Assessment 

M1- ERM-002-GU Global Safety Risk Register Overview 

M1-ERM-003-PR Environmental Aspects and Impacts 

M1-ERM-003-FM1 EA&I Register 

M1-ERM-004-PR Management of Change 

M1-ERM-004-FM1 SNAP Card 

M1-ERM-004-GU Using the SNAP Card 

M1-ERM-005-PR Legal and Other Requirements - Identification and Verification 

M1-ERM-005-FM1 Regulatory Self-Assessment Verification Form 

M1-ERM-006-PR Objectives and Targets 

M1-ERM-007-PR Resources, roles, responsibility, accountability and authority  

M1-ERM-007-GU1 SMS Roles and Responsibility Summary  

M1-ERM-008-PR Competence, Training, and Awareness 

M1-ERM-009-PR Contractor Management 

M1-ERM-010-PR Communication, Participation, and Consultation 

M1-ERM-010-FM1 Safety Alert Template 

M1-ERM-011-PR Document Control and Record Keeping 

M1-ERM-011-WI Developing and Updating Global Documents 

M1-ERM-011-GU1  Document Template for a Standard 

M1-ERM-011-GU2 Document Template for a Procedure 

M1-ERM-011-GU3  Document Template for a Work Instruction 

M1-ERM-012-PR Operational Control 

M1-ERM-012-FM1 Global Written Operational Controls Register  

M1-ERM-013-PR Emergency Preparedness and Response 
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Procedure Number  Procedure Title 

M1-ERM-013-PR2  Global Crisis Management Plan (Confidential) 

M1-ERM-013-GU1 Emergency Action Plan Development Guidance Document 

M1-ERM-013-GU2 Crisis Management Plan Overview 

M1-ERM-014-PR Monitoring and Measurement 

M1-ERM-015-PR Event and Non-conformity Management 

M1-ERM-016-PR Safety  Management System Auditing 

M1-ERM-016-FM1  BU Audit Priority Assessment 

M1-ERM-016-FM2  BU Self-Assessment Form  

M1-ERM-016-FM3  Project/Field Audit Checklist  

M1-ERM-016-FM4  Office Inspection Checklist  

M1-ERM-016-GU1  
Corporate Internal Safety Management System Auditing Guidance 
Document  

M1-ERM-017-PR Management Review 

M1-ERM-017-FM1 Management Review Documentation Form  

  

Safety Documents 

S1-ERM-001-PR Practice-specific Risk Assessment Procedure  

S1-ERM-002-PR  Health and Safety Planning Procedure 

S1-ERM-002-FM1 L1 HASP Template 

S1-ERM-002-FM2 L2 HASP Template 

S1-ERM-002-FM3 Email HASP Template 

S1-ERM-002-FM4 JHA Template 

S1-ERM-003-PR Short Service Employees Procedure  

S1-ERM-003-FM1 SSE Mentor Assessment Form 

S1-ERM-004-PR Malaria Prevention Program  

S1-ERM-005-ST Travel Risk Assessment Standard 

S1-ERM-005-FM1 Travel Risk Assessment Form 

S1-ERM-006-ST Offshore Platform Safety 

S1-ERM-007-ST Subsurface Clearance Standard 
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Procedure Number  Procedure Title 

S1-ERM-007-WI Subsurface Clearance Work Instruction 

S1-ERM-007-FM1 SSC Field Process Checklist 

S1-ERM-007-FM2 SSC Field Process Checklist for RG Sites 

S1-ERM-007-FM3 SSC Location Disturbance Permit 

S1-ERM-007-FM4 SSC Project Plan 

S1-ERM-007-FM5 SSC Field Audit Form 

S1-ERM-007-FM6 SSC Mentorship Card 

S1-ERM-008-PR Driver and Vehicle Safety Procedure 

S1-ERM-008-FM1 Journey Management Plan Template 

S1-ERM-008-FM2 Vehicle Inspection Form 

S1-ERM-008-FM3 Taxi Card 

S1-ERM-009-ST Fixed Wing Aircraft and Helicopter Safety 

S1-ERM-010-PR Drug Free Workplace 

S1-ERM-010-FM1 Acknowledgement and Consent 

S1-ERM-010-FM2 Project Manager Drug and Alcohol Testing Checklist 

S1-ERM-010-FM3 Reasonable Suspicion Checklist 

S1-ERM-010-WI1 Client Drug and Alcohol Testing Set-up 

S1-ERM-010-WI2 Client Drug and Alcohol Testing Process 

S1-ERM-010-WI3 For-Cause Testing Process 

S1-ERM-010-WI4 Data Privacy in Drug and Alcohol Testing Program Enrollment 

S1-ERM-011-PR Health and Safety Recognition 

S1-ERM-011-FM1 Safety Recognition Form 

S1-ERM-015-PR1 Event Investigation  

S1-ERM-015-PR2 Injury and Illness Reporting and Recording Procedure  

S1-ERM-015-FM1 Event Investigation Considerations 

S1-ERM-015-FM2 Severity 3 Event Investigation Report Template 

 

Documents in blue are not yet complete.  
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1 PURPOSE AND SCOPE 

This document describes how ERM establishes and 

implements operational controls. Operational controls 

have been established to mitigate the identified risks 

associated with our activities.  

2 ROLES AND RESPONSIBILITIES 

Regional CEO (RCEO), Divisional Managing 
Director (DMD), and Business Unit Managing 
Partner (BU MP). Own applicable operational controls, 

in consultation with the H&S group. 

Regional Practice Leads. Develop and own 

applicable Practice-specific operational controls, in 

consultation with the H&S group. 

Partner in Charge (PIC) and/or Key Client Director 
(KCD). Develop and own applicable project- and/or 

client-specific operational controls, in consultation with 

the H&S group. 

Regional and BU H&S Leads. Develop and 

communicate operational controls associated with their 

area of responsibility.  

Global Health and Safety Director (GHSD). Own the 

Safety Management System (SMS) Operational 

Control process, and ensure that Global operational 

controls are developed and implemented.       

3 DEFINITIONS 

Operational Control. A procedure, process, or tool 

(e.g., personal protective equipment, signs) that is 

developed to control the risks associated with the 

activities of employees, contractors, members of the 

public and / or visitors.  

Document Control System. The identified location(s) 

within Minerva where written SMS procedures are 

maintained.  

4 PROCEDURE 

4.1 Establishing Operational Controls 

Operational controls mitigate the risk posed to people 

or the environment due to the activities performed. The 

level of rigor associated with an operational control is 

commensurate to the risk; therefore, a high risk activity 

may be controlled by a written operating procedure 

while a low risk activity may be controlled though on-

the-job training. 

Depending on the severity or the scope of the identified 

risk, operational controls may be developed for the 

ERM global population, or for a BU-, Division-, 

Regional-, Practice-, and/or client-specific audience. 

• Global controls are developed based on the 

identified risks applicable to the global 

organization. Risks are documented in the Global 

Safety Risk Register, as described in the Hazard 
Identification and Risk Assessment Procedure. 

The development of global procedures is prioritized 

based on risk.  

Global controls may also be developed based on 

identified trends in incidents or near misses, as 

described in the Monitoring and Measurement 
Procedure. Finally, global controls have been 

developed to describe and support the overall 

SMS. A list of current global procedures is provided 

on M1-ERM-012-FM1.    

Global safety controls are developed and owned by 

the GHSD. 

• Regional/Divisional/BU controls are developed 

to address risks specific to a particular location or 

Region, or to address local regulatory 

requirements. Local controls may impose more 

(but not less) stringent requirements than global 

controls, if driven by local: 

o Regulatory requirements,  
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o Risk profile, 

o Management system certification 

expectations, 

o Objectives or targets, etc. 

Regional, Divisional and BU controls are 

developed and owned by the Regional CEO, the 

DMD or the BU MP, respectively, in consultation 

with members of the H&S group. 

• Practice-specific controls are developed to 

address risks associated with a particular practice 

or sub-practice, but which may not apply to all of 

ERM. These controls may address elements 

beyond H&S, depending on their scope. 

Practice-specific controls are developed and 

owned by Regional Practice leads. H&S elements 

within these controls are developed in consultation 

with members of the H&S group, and shall be 

managed at the Global or Regional level. 

• Client-specific controls are developed to meet 

particular client objectives. These controls typically 

address client requirements that are more stringent 

than global or regional/BU requirements.  

Client-specific controls are developed and owned 

by the PIC associated with the client. For global 

key clients (GKCs), the process is developed and 

owned by the designated KCD.  

4.2 Implementation of Operational Controls 

These controls are implemented in a number of ways: 

• Written policies, procedure, or guidance 

documents; 

• Formal or informal training, including 

mentoring or on-the-job training; 

• Signs, communication, or postings; and/or 

• Pre-job safety briefings. 

In all cases, the operational controls required to 

mitigate risk associated with project activities are 

documented in the project Health and Safety Plan 

(HASP). Project HASP development and use is 

described in the Health and Safety Planning 

Procedure. 

Written procedures are a particular subset of 

operational controls that are required to cover 

situations where their absence could lead to deviations 

from the Health, Safety, and Environment Policy 

Statement (M1-ERM-001-FM1). Written procedures will 

be approved and maintained in accordance with the 

Document Control and Record Keeping Procedure. 

Written SMS procedures are only acceptable for use if 

they are stored in the DCS.  

4.3 Communication  

Communication on the availability and applicability of 

operational controls is ongoing. Written procedures are 

available on Minerva and training is managed through 

the ERM Academy Learning Management System 

(LMS). PICs and PMs are responsible for ensuring that 

all employees comply with the operational controls 

applicable to their projects.  

Additional information is available in the 

Communication, Participation and Consultation 
Procedure. 

 

5 REFERENCES  

• M1-ERM-012-FM1 – Global Written Operational 

Controls Register  

• M1-ERM-001-FM1 – Health, Safety, and 

Environment Policy Statement  

• M1-ERM-002-PR – Hazard Identification and Risk 

Assessment Procedure 

• M1-ERM-008-PR – Competence, Training and 

Awareness Procedure 

• M1-ERM-011-PR – Document Control and Record 

Keeping Procedure 

• M1-ERM-014-PR – Monitoring and Measurement 

Procedure 

• S1-ERM-002-PR – Health and Safety Planning 

Procedure 

 
  

https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-012-FM1%20-%20Global%20Written%20Operational%20Control%20Register.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-012-FM1%20-%20Global%20Written%20Operational%20Control%20Register.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-001-FM1%20-%20Health,%20Safety%20and%20Environment%20Policy%20Statement.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-001-FM1%20-%20Health,%20Safety%20and%20Environment%20Policy%20Statement.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-002-PR%20-%20Hazard%20Identification%20and%20Risk%20Assessment.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-002-PR%20-%20Hazard%20Identification%20and%20Risk%20Assessment.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-008-PR%20-%20Competence%20Training%20and%20Awareness.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-008-PR%20-%20Competence%20Training%20and%20Awareness.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-011-PR%20-%20Document%20Control%20and%20Record%20Keeping.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-011-PR%20-%20Document%20Control%20and%20Record%20Keeping.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-014-PR%20-%20Monitoring%20and%20Measurement.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-014-PR%20-%20Monitoring%20and%20Measurement.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/S1-ERM-002-PR%20-%20Health%20and%20Safety%20Planning%20Procedure.pdf
https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/S1-ERM-002-PR%20-%20Health%20and%20Safety%20Planning%20Procedure.pdf
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Emergency Action Plan 

 

Approved by: Click here to enter text.  Approval Date: Click here to enter text. 

Document Control Number Click here to enter text.  Version Number: Click here to enter text. 

This document includes the Emergency Action Plan (EAP) for ERM’s Click here to enter text. office. 

Be sure to read and understand all instructions thoroughly. 

Contact your Line Manager or Office H&S Coordinator with questions. 

Click here to enter text. 
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6.1 Responsible Person 19 

6.2 Fire Response Procedures 20 

7 BOMB THREAT 22 
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1 INTRODUCTION 

Emergencies are unpredictable.  Lack of preparation or knowledge of emergency 
action procedures may result in injury or death to personnel, and loss or damage 
to facilities, property, equipment, or the productivity of our company.   

The Click here to enter text. office has developed this Emergency Action Plan 
(EAP) to provide a description of the actions to be taken during various 
emergency situations.  The EAP will be posted in conspicuous locations within 
the office, and serve as a quick reference identifying the dos and don’ts during 
specific emergencies. 

Organization, pre-planning, and training for effective emergency action can 
eliminate or reduce losses should an emergency occur.  The EAP: 

• Provides basic, essential information and procedures regarding how to 
report and respond to various emergencies; and  

• Describes whom to contact, what to do, who may assist you, and what 
assistance can come from departments and professional agencies during 
such emergencies.   

Under ERM policy, this plan must be updated annually or after any plan 
changes. 

It is your responsibility as an ERM employee to: 

• Read and be familiar with this EAP and follow these procedures in the 
event of an emergency; and 

• Keep your emergency contact information up to date by verifying with 
ERM Human Resources and including it in HRIS Workday. 

While some of the following safety precautions may seem elementary, do not 
dismiss them as unimportant, nor take them for granted. Adequate knowledge of 
their precautionary provisions may save your life, as well as the lives of your 
fellow employees and visitors who daily frequent the building. 
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1.1 EMERGENCY CONTACTS, ROLES, TELEPHONE NUMBERS 

For all life threatening emergencies, call Click here to enter text.. 

Different types of emergency events will require different levels of response.  
Events will be evaluated by the Click here to enter text. Office Head {throughout 
this document, we use the term Office Head to designated the individual in 
charge of the office; this is consistent with the usage within the SMS 
documentations}.  Only the Click here to enter text. Office Head, Incident 
Commander, or a member of the Click here to enter text. local H&S Team has the 
authority to declare an emergency.  If the Office Head is not available, this 
authority will be delegated to the Incident Commander/Alternates listed below: 
 

Incident Commander/Alternates Office Ext. Cell Home 

List Incident Commander plus alternates    

    

    

    

    

 

Local H&S Core Team Office Ext. Cell Home 

Name - Office Head    

Local H&S team members    

    

    

 

ERM Senior Management/H&S Contacts Office Cell 

Name - Division Managing Director (if applicable)   

Name - Division H&S Leader (if applicable)   

Name - Business Unit Managing Partner   

Name - Business Unit H&S Representative   

Name - Business Unit HR Director   

 

Building Management and External Emergency Services Office 

  

Police (non-emergency)    

Poison Control Center Number 

Medical Case Management Contact information (non-emergency medical 
number) 

Number 

LIFE THREATENING EMERGENCY Click here to 
enter text. 
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Due to the unpredictable nature of emergencies, communication between the 
Office Head and the Click here to enter text. Office will be of the utmost 
importance.  As such, email, phone, and/or Lync systems will be used at times 
when an immediate message needs to be distributed to the staff. The Office Head 
or Incident Commander will distribute messaging describing the situation and 
the recommended actions in the most appropriate format depending upon the 
nature of the emergency. 

1.1.1 {Optional}Landlord / Building Managers 

This office is owned and managed by Click here to enter text.. The name and 

contact numbers for building management are presented below: 

• Click here to enter text. 

Copies of reference any useful information, e.g. Building Emergency Action 
Plans, etc. can be found reference location – annex or elsewhere. 

1.1.2 External Communication (Including Media) 

Non-client and/or unsolicited requests for information are either handled by the 
ERM Legal Department or managed in accordance with our Media and Third 
Party Information Requests Policy. No information is to be provided to the 
media without written approval of the Regional CEO or Global Commercial 
Director.   

1.2 EMPLOYEE NOTIFICATION SYSTEM 

Describe in detail the means and methods of notifying all employees; e.g., a call-
out tree; automatic email distribution list (with home email?), ‘reverse 911 
systems’, external entity such as Northcott, etc. 

The contact list will be maintained by the Click here to enter text. H&S 
Coordinator and is updated with each addition or departure of staff or at the 
request of an employee. 

1.3 EMPLOYEE AND VISITOR MANAGEMENT 

The office has developed a system of identifying and tracking current office 
occupants, including visitors.  This system will be used to perform a roll call 
following an emergency evacuation. 

Describe system for identifying and tracking current office occupants (including 
visitors). 
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CLICK HERE TO ENTER TEXT. OFFICE EXTENSION LIST 

 

Provide office extension list for reference.  
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2 BUILDING EVACUATION 

If a building evacuation is necessary, the Incident Commander or alternates will 
be responsible for initiating the evacuation, managing the assembly point(s), and 
issuing the “All clear”/return to work instruction. Floor Wardens are responsible 
for ensuring that all employees have evacuated the building and are accounted 
for. The current list of Click here to enter text. office Floor Wardens is found 
below: {note: Floor Wardens are recommended but not required; however, if 
another means is used to verify full evacuation, describe it here} 

CLICK HERE TO ENTER TEXT. OFFICE FLOOR WARDENS: 

Primary Floor Wardens Back-Up Floor Wardens 

  

  

  

The evacuation assembly point is Click here to enter text.. The ERM specific 
Evacuation Assembly Location is identified by: 

Add a description, diagram, and/or photgraph of the physical assembly point. 

Evacuation routes and the assembly point are shown on the Emergency 
Evacuation Route figure, found in Attachment 1 and prominently posted in the 
building. This figure also includes the location of fire extinguishers, alarm pull 
boxes, first aid kits, and the automated external defibrillator (AED).  

What You Do 

If it is safe to do so, Floor Wardens will sweep their respective sections of the building to make 

sure all staff is aware of the building evacuation and that no one is left behind. Wardens will 

assist individuals, if possible, or report to the Incident Commander if someone needs assistance 

with leaving the building. At the assembly point, the Incident Commander will conduct a 

roll-call.  If you are identified as being in the building that day, but are not present during 

roll-call, you will be assumed to be still in the building and emergency personnel will be 

notified. 
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2.1 EVACUATION DUE TO FIRE INCIDENT 

Remain calm. Evacuate immediately and take only necessary items with you. 

Limit phone calls to only those that are absolutely necessary.  

It is the responsibility of employees to know who their Floor Wardens are. In 
addition, employees are to be familiar with their evacuation routes. Evacuation 
routes are shown on the Emergency Evacuation Route figure in Attachment 1; 
and are posted in prominent locations through the building. 

Do 

• Follow the instructions of the Floor Wardens. 

• Close doors to offices as you leave. 

• Calmly form evacuation lines. Be ready to merge with other people evacuating building. 

• Follow your evacuation route to the assembly point. DO NOT USE THE ELEVATOR. Provide 

help to those needing assistance to exit the building. 

• Keep talking to a minimum. 

• Report to the evacuation assembly point for roll call.  

• Remain at the assembly point to report in to the Incident Commander. If you believe 

someone is still left in the building, notify the Incident Commander right away. 

• Only leave the assembly point when instructed by the Incident Commander. Depending on 

the situation, the Incident Commander will give your further instruction. 

• If you are not physically capable of exiting the building, alert the Floor Warden.  They will 

assist you to the fire escape, shelter you in place, and alert emergency personnel to your 

location. 

Don’t 

• Do not return to building for coats, purses or other items once out of the building. 

• Do not run or create a panic. 

• Do not go to your car, or leave the premises. 

• Do not return to work areas until an Incident Commander has given the “All Clear.” 
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2.2 EVACUATION DUE TO BOMB INCIDENT 

Do 

• Follow the instructions of your Incident Commander. 

• Turn off all radios, cell-phones and pagers. 

• If notified of the situation, but not instructed to evacuate, monitor email, phone, and Lync 

communications for instructions regarding if/where to evacuate.  

• Open doors if you are asked to evacuate. 

• Calmly form evacuation lines. Be ready to merge with other people evacuating the building. 

• Remain at the evacuation assembly point until directed to leave by the Incident 

Commander. 

• If you are not physically capable of exiting the building, alert the Floor Warden.  They will 

assist you to the fire escape, shelter you in place, and alert emergency personnel to your 

location. 

Don’t 

• Do not return to building for coats, purses or other items once out of the building. 

• Do not run or create panic. 

• Do not go to your car, or leave the premises. 

• Do not turn on radios, cell phones, or pagers until the Incident Commander has given the 

“All Clear.” 

• Do not return to work areas until the Incident Commander has given the “All Clear.” 
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3 SHELTER-IN-PLACE 

Shelter-in-place may be the appropriate response for some types of emergencies, 
such as tornadoes, where evacuation is not advisable. These are typically of fairly 
short duration (e.g., 15 minutes to several hours). 

If shelter-in-place is recommended, the Incident Commander will be responsible 
for initiating the event.  The Incident Commander and the Floor Wardens will 
announce to all employees and visitors that a shelter-in-place has been advised. 
Click here to enter text. are designated shelter-in-place locations. 

Do 

• Remain inside the building. 

• Turn off electronic equipment.  

• Leave perimeter offices or any area with exterior glass. Close doors to exterior offices. 

• Move to designated shelter-in-place locations. Do not take time to bring extraneous personal 

items with you.  

• Wait for “All Clear” signal or notification from Incident Commander before resuming normal 

activity. 

• An emergency radio is located at the Front Desk. It is capable of receiving Emergency 

Bands as well as standard AM/FM signals. 

• If injuries have occurred, dial Click here to enter text. and contact emergency personnel 

immediately. When instructed by the Incident Commander, exit the building and do not re-

enter the building until the Incident Commander has given the “All Clear.”  
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4 EMPLOYEE OR VISITOR INJURIES/ILLNESSES 

In the event of an injury or illness involving an employee or visitor: 
 

What You Do 

• Rapidly (within one minute or less) assess whether there is any potential that the injury 

or illness warrants attention by emergency services personnel. If so, the first person on 

the scene shall call Click here to enter text.. 

• When speaking with the Click here to enter text. operator, provide information on: 

o Exact location of emergency: describe your location (2nd floor, rear parking lot, etc.) 

o Click here to enter text. 

o Any details available regarding the accident or illness. 

• IF TRAINED to perform first aid or CPR, administer support as necessary. 

• DO NOT move an injured or ill person unless they are in immediate danger and it is safe 

for YOU to do so. Try to make them comfortable and attend to the person until help 

arrives. 

• Notify one of the Incident Commanders or a Local H&S Core Team member. 

What Happens 

• If required, the Incident Commander will ensure Click here to enter text. has been called and 

will take charge of the situation. 

• Incident Commander or designee will be assigned to meet emergency medical personnel and 

lead them to the accident scene. 

• Emergency medical personnel will arrive and provide medical care, as necessary, including 

taking the injured person(s) to the hospital, if warranted.  

• Incident Commander or designee will call Insert Medical Case Management Contact and 

Contact Number, if applicable to report the injury if the injured is an ERM employee. 

It is very important that everyone keeps his or her emergency contact 
information up to date; therefore each person must verify within HRIS Workday 
to ensure ERM has your correct information. 
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EMERGENCY RESPONSE EQUIPMENT IN OFFICE 

(1) First aids kits are located throughout the office as follows:  

Click here to enter text. 

(2) An AED is located Click here to enter text.. 

CERTIFIED FIRST AID/CPR/AED EMPLOYEES AND THEIR EXTENSIONS: 

Name Extension 
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5 WEATHER EMERGENCY PREPAREDNESS 

5.1 BACKGROUND 

On occasions we are impacted by extreme weather conditions (e.g. heavy 
snowfall, high winds, floods, very low temperatures) which increase the risk of 
H&S incidents either from being in the office and its vicinity, or traveling to and 
from the office and home.   

With regard to project work, if extreme weather is expected, or there is a 
reasonable likelihood of it, then the PIC, PM and project team should be mindful 
of risk and the Health and Safety Plan (and Travel Risk Assessment if one is 
required) should consider and allow for this. If the HASP does not adequately 
address the current conditions, then the PIC and PM must assess the situation as 
it develops and make the appropriate revisions to travel, works method etc.  

5.1.1 Decisions on Travel during Severe Weather 

All employees are also empowered to make their own decision as whether to 
travel. If they decide not to travel / leave early they are to advise their line 
manager / PIC (or suitable alternative if not available).  

Office-wide decisions should be made by the Office Head for the office in 
question (or someone nominated by them). In the event they are not available 
and no one has been nominated then it falls to the most senior person in the 
office. When determining whether an office-wide closure is required, the 
following factors may be considered: 

• Weather forecast for office vicinity, recognizing that weather forecasting 
is not a precise science and there can be considerable uncertainties 
(temporal and spatial). 

• Weather forecast for locations where employees are traveling to /from. 

• Weather warnings, e.g. flood warnings, “essential travel only” 
recommendations, etc. 

• Local conditions, e.g. ice, snow, etc. 

• Journey times and methods eg it may be the 5 mile car journey from the 
railway station that is the main risk. 

• The ability for people to work from home. 

• Anticipated duration of the extreme weather: is it likely to pass and 
conditions improve during the course of the day? 

If there is potential for extreme weather event the Office Head (or designee) 
should regularly monitor current/forecast conditions. Sources of information 
include: 

• List Local sources for weather information: websites, local news 
organizations, local/national weather agencies, etc. 
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5.1.2 Communication 

Form employees in the office, the current situation should be communicated via 
email, Lync and verbal announcement. For those out of the office, the office 
notification process, described in Section 1.2 shall be utilized.   

If there are extreme weather conditions likely then all people should check their 
email before leaving home. If they have a concern (regardless of email receipt or 
not) they should make their own decision / seek guidance from their PIC / line 
manager / Office Head. 

If visitors (clients, colleagues, contractors etc.) are due to visit the office then their 
host should take the lead in updating them with regards to the situation and any 
changes in schedule that may be necessary. 

5.2 SEVERE WEATHER AND POWER FAILURE 

High winds and heavy rains associated with normal seasonal thunderstorms are 
often accompanied by power failures. Remember that even the slightest loss of 
power may cause programming of computers, security equipment and other 
electronic equipment to malfunction or a loss of program information.  

Employees should be aware of the following: 

• Outside office building door locks may be electrically powered. In the event 
of a power failure, the back-up battery will typically supply 24 to 48 hours of 
secure operation. Power failure events longer than 48 hours will unlock all 
outside doors {this should be verified at each office and modified as 
appropriate}. 

• Emergency lighting illuminates hallways and stairwells during power 
failures {this should be verified at each office and modified as appropriate}. 
Take extra precautions when moving about the office during a power outage.  

• Elevators will not operate during power failures. Use stairwells. It is wise to 
avoid elevators during severe weather. 

• Lightning can cause severe damage to computers and other electronic 
equipment. Turn off computers, copiers, and fax machines. Unplug if 
possible. 

• Rain, accompanied with high winds, can cause leaks. Some minor leakage 
during severe weather is normal. Employees should not be alarmed. 
Nevertheless, please report apparent leaks to the Office Head. 

• As best practice, avoid exiting the office building during severe weather. 
Heavy rains, reduced visibility, and an increased chance of lightning strikes 
pose serious hazards. 
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• Flash flooding can disrupt traffic and engulf vehicles. Advise employees to 
plan accordingly. 

Contact building management during an extended period of power loss: 

BUILDING MANAGEMENT COMPANY CONTACTS 

Name Company Phone 
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5.3 HURRICANES 

Local and national weather services (enter typical services, e.g. National 
Hurricane Center) are some of the many sources used in predicting when and 
where hurricanes may make landfall. If and when a storm is threatening the 
office, the Incident Commander, Office Head, or their alternate will keep all 
employees up to date with the latest information regarding how a storm may 
impact office operations. 

5.3.1 Employee Notification 

Where necessary, the Office Head will make the determination to close the office 
in the event of a hurricane and will utilize the office notification system to alert 
all employees of the closure and that the Emergency Action Plan will be 
implemented. All employees are encouraged to monitor storm conditions, heed 
advice/evacuation notices from civil authorities, and take whatever precautions 
are deemed appropriate for the safety of themselves and their family.  Individual 
employees are responsible for monitoring their voicemail and email for 
information on office closure. 

What You Do 

• Relocate computers, monitors, docking stations, and telephones to interior spaces (away 

from windows). 

• Secure loose items (papers, other work products, etc.) for the possibility windows may break. 

• Close and lower all blinds. 

• Close office doors. 

• Notify your supervisor of your intended evacuation schedule and destination. 

• Take home any materials necessary to complete your job duties while the office remains 

closed. 

• Listen to the radio or TV for information. 

• Turn off utilities if instructed to do so.  

• Avoid using the phone, except for emergencies. 

What Happens 

• If the office is affected by a hurricane, the Office Head and office staff will secure the inside 

of the building, make arrangements for utilities to be restored. 

• The building management may secure the outside of the building. In order to keep personnel 

apprised of the situation, the Office Head will notify employees by face-to-face, phone and/or 

email system. 
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5.4 TORNADO 

Tornadoes are formed by severe thunderstorms, most frequently in the spring 
and summer. Please stay alert during severe weather, including that in which a 
tornado might possibly occur. Tornado warnings will be issued by the National 
Weather Service. Know your city/community’s warning signals. A Tornado 

Watch is issued by the National Weather Service to inform the public that 
conditions are favorable for a tornado to develop and to be alert. A Tornado 

Warning means that a tornado has actually been sighted or that a tornado has 
been indicated on radar. All persons within the tornado warning area are 
advised to take shelter. 

5.4.1 Employee Notification 

In the event that a Tornado Warning is issued for the area, employee notification 
will occur as an announcement by the Office Head or designated persons via 
email, phone, or face-to-face.  

What You Do 

• Follow the Shelter-in-Place protocol. 

• Turn off all electronic equipment.  Lock your computer access if time permits. 

• Move away from the outside perimeter walls of the building and any exterior glass.  

• Leave any exterior office, closing the door behind you. 

• Go directly to a designated Storm Shelter Area.  These include Click here to enter text.. 

• Sit down in the storm shelter area, remain calm, and protect yourself by putting you head as 

close to your lap as possible, or kneel to protect your head. 

• DO NOT go outside the building 

• If you are caught in an exterior office or with little warning of the storm, seek protection under 

a desk, in a stairwell, or any interior space.  

What Happens 

• Employees remain in the shelter area until the “ALL CLEAR” has been declared by the 

Incident Commander. 

• Employees report to the Incident Commander for roll call. This will take place in the main 

lobby of the office or in front of the building if the building is heavily damaged and the storm 

has passed. 

• If the office is heavily impacted by the storm and/or injuries have occurred, dial Click here to 

enter text. and contact emergency personnel immediately.  If the building is heavily impacted 

and appears unsafe, and if the weather permits, exit the building and do not re-enter the 

building until the Incident Commander gives the “All Clear.”  
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5.5 WINTER STORMS 

Heavy snow accumulation and icing can occur in the Click here to enter text. 
area during the winter months. When a winter storm is expected, the National 
Weather Service will issue a Winter Storm Watch 12 to 36 hours in advance. A 
Winter Storm Watch means that conditions exist for the possible occurrence of 
severe winter weather such as blizzard conditions, heavy snow, significant 
freezing rain, or heavy sleet. When a winter storm is imminent, the National 
Weather Service will issue a Winter Storm Warning or Blizzard Warning 6 to 24 
hours before the storm strikes. A Winter Storm Warning means that severe 
winter weather such as heavy snow, significant freezing rain, or heavy sleet is 
expected. A Blizzard Warning means that sustained or gusty winds of 35 MPH 
or more are expected to reduce visibility at or below a quarter of a mile due to 
falling and/or blowing snow for at least three hours. 

5.5.1 Employee Notification 

The Office Head will make the determination whether to close the office in the 
event of a winter storm and will utilize employee notification system to alert all 
employees of the closure.  All employees are encouraged to monitor storm 
conditions, heed advice notices from civil authorities, and take whatever 
precautions are deemed appropriate for the safety of themselves and their 
family.  Individual employees are responsible for monitoring their voicemail and 
email for information on office closure. 

What You Do 

• Close office doors. 

• Notify your supervisor of your intended schedule and destination. 

• Take home any materials necessary to complete your job duties while the office remains 

closed. 

• Listen to the radio or TV for information. 

• Take the precautions necessary for the safety of your home and family (flashlights, water, 

food, etc.). 

What Happens 

• The building management may secure the outside of the building. In order to keep personnel 

apprised of the situation, the Office Head will notify employees by face-to-face, phone and/or 

email system. 
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5.6 EARTHQUAKE 

Earthquakes can strike at any time and without warning. The following 
information is provided to help keep you and others safe should an earthquake 
hit the Click here to enter text. area. 

What You Do 

• If you are indoors, stay there! 

• Get under a desk or table and hang on to it.  Alternatively, get against an inside wall. 

• Stay clear of windows, overhead lights, heavy furniture, and high bookshelves. 

• Get out of the kitchen and supply rooms.  Items on shelves or in cabinets can fall on you. 

• Don’t run downstairs or rush outside while the building is shaking or while there is danger of 

falling and hurting yourself or being hit by falling glass or debris.  

• If you are outside, get into the open away from buildings, power lines, and anything else that 

might fall on you. 

• After the shaking subsides, evacuate the building, meet at the evacuation assembly point, 

and report to the Incident Commander for a head count. 

• Do not return to the building until given the “All Clear” by the Incident Commander. Be aware 

that minor tremors may occur after the initial earthquake. 

• In the event of a major earthquake that disrupts transportation and/or communications, 

employees should remain at the office location.  First aid kits, an emergency radio, and 

flashlights are maintained by the Local H&S Core Team.  

 

If the office is affected by an earthquake, the Office Head and office staff will 
secure the inside of the building, make arrangements for utilities to be restored. 
Do not return to the building until given the “All Clear” by the Incident 
Commander. 

The building management may secure the outside of the building. In order to 
keep personnel apprised of the situation, the Office Head will notify employees 
by face-to-face, phone and/or email system. 

5.7 {OPTIONAL} FLOODING  

Based on Local Flood Maps and/or other designations, the Click here to enter 
text. area is considered to be at risk of flooding. 

In the event of a flood, standard evacuation procedures, as described above 
should be followed. Keep the following information in mind: 

When a Flood is Imminent 

• Be prepared! Pack a bag with important items in case you need to evacuate. 
Don't forget to include needed medications. 

• If advised to evacuate your home, do so immediately. 
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• If there is any possibility of a flash flood, move immediately to higher 
ground. 

• Turn off utilities at the main switches or valves if instructed to do so. 
Disconnect electrical appliances. 

During a Flood 

• Do not walk through moving water. As little as 6 inches (15 centimeters) of 
moving water can make you fall. 

• If you have to walk in water, wherever possible, walk where the water is not 
moving. Use a stick to check the firmness of the ground in front of you. 

• Never drive into flooded areas. If floodwaters rise around your car, abandon 
the car and move to higher ground if you can do so safely. 

• Do not touch electrical equipment if you are wet or standing in water. 

After a Flood 

• Listen for news reports to learn whether the community's water supply is 
safe to drink. 

• Avoid floodwaters; water may be contaminated by oil, gasoline, or raw 
sewage. Water may also be electrically charged from underground or 
downed power lines. 

• Avoid moving water. 

• Be aware of areas where floodwaters have receded. Roads may have 
weakened and could collapse under the weight of a car. 

• Stay away from downed power lines, and report them to the power 
company. 
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6 FIRE PREVENTION PLAN 

The main purpose of this Fire Prevention Plan is to help employees prevent a fire 
from occurring in the workplace.  This plan includes the identification of 
flammable/combustible materials, ignition sources, control measures (fire 
extinguishing media, sprinkler systems and alarm systems), and the person(s) 
responsible for the maintenance of equipment. 

6.1 RESPONSIBLE PERSON 

The Office Head or designated alternate is responsible for maintaining 
equipment and for the control of fuel and ignition sources in order to prevent 
fires in this establishment.  

POTENTIAL FIRE AND IGNITION SOURCE HAZARDS AT CLICK HERE TO ENTER TEXT.: 

Fire Hazard Handling and 

Storage Locations 

Ignition 

Source  

Nearest Fire 

Extinguisher 

Location / Type 

Sprinkler 

System 

Available? 

(Y/N) / Type 

Alarm System 

Available? 

(Y/N) / Type 

      

      

      

      

      

      

      

 

 

  



 

M1-ERM-013-GU1; Ver. 1.0 20 EMERGENCY ACTION PLAN 

© Copyright 2014 by ERM Worldwide Limited and/or its affiliates (’ERM’). All Rights Reserved. No part of this work may be reproduced or transmitted in any form or by any means, without prior written permission of ERM.         

6.2 FIRE RESPONSE PROCEDURES 

 

What You Do 

If you discover a fire: 

1. CALL Click here to enter text. IMMEDIATELY, even if the fire is extinguishable. 

a. Advise them of your exact location 

 b. Give details of the fire (size, type, etc.) 

2. If fire is small enough to be controlled, attempt to extinguish the fire by using a nearby 

fire extinguisher. Do not attempt to fight a fire beyond your capabilities. 

 a. If the fire is able to be extinguished 

  i. Do not leave the location of the extinguished fire. 

  ii. Wait for Fire Personnel to give the “all clear.” 

  iii. Move to Step 5 below. 

 b. If the fire is unable to be extinguished, move to step 3. 

3. Pull the fire alarm. These are located describe locations.  This will notify the Floor 

Sweepers to begin building evacuation. 

4. Evacuate facility.  Evacuation assembly point is shown on the attached Emergency 

Evacuation Figure, included as Attachment 1. 

5. Notify at least one of the Incident Commanders or H&S Core Team regarding details of 

the fire. 
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Do 

• Use fire exits only. Do not block fire exits.  Walk; do not run down the stairs. 

• If caught in smoke – take short breaths; breathe through your nose, crawl to escape.  

• Report to your evacuation assembly point and report to your Floor Sweeper or the Incident 

Commander. 

Don’t 

• Do not attempt to fight a fire that has escalated beyond your capabilities. 

• DO NOT USE THE ELEVATORS. 

• Do not leave evacuation assembly point unless instructed to do so by the Incident 

Commander. 

What Happens 

• Fire Alarm will sound indicating it is time to evacuate the building. 

• Fire Department is notified by Click here to enter text., fire alarm services or by Incident 

Commander. 

• Floor Sweepers will assist with office evacuation and verify that the building is cleared of 

employees. 

• The Incident Commander will conduct an office-wide head count using the daily sign-in/out 

sheet. 

• People will remain at evacuation assembly point until “All Clear” is given, or until directed by 

Incident Commander to do otherwise.  
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7 BOMB THREAT 

7.1  BOMB THREAT CALLS 

It has been clearly proven that the large majority of called in bomb threats are 
false alarms, meant only to disturb or disrupt the normal work of a person or 
company. However, at no time should any call be regarded as such. When a call 
is received, there are several things to do if you receive a bomb threat: 

What You Do 

1. Be courteous. Ask the caller to repeat the message. 

2. Keep the caller talking as long as possible, while you obtain the Bomb Threat Checklist 

(attached to this EAP). If you are unable to reference the Checklist, make an effort to record 

as much information about the bomb and caller as possible. 

3. Write down the callers exact words, if possible.  Take notes using the Bomb Threat 

Checklist. 

4. Listen carefully to the caller’s voice (tone, accent, and grammar).  Pay attention to any 

background noises. 

5. Do not hang up the phone, even after the caller hangs up. Immediately contact (by another 

phone or in person) at least one of the Incident Commanders or Local H&S Core Team in 

order to report the threat. 

6. Listen for directions from the Incident Commander; remain available for assistance.   

7. To avoid confusion, do not talk to anyone except as directed.  Remember to discontinue the 

phone use in your area. 

8. Complete the Bomb Threat Checklist in detail.  Retain copies of the checklist for future 

reference by yourself and ERM. 

What Happens 

1. The Incident Commander will notify the Police or call Click here to enter text..  

2. Employees will be notified by email to discontinue all cell phone and pager usage until it is 

safe to use electronic devices. 

3. Incident Commander and other safety team members may make an area / building search. 

4. Police or bomb squad may report to facility, and may question the person who received the 

bomb threat. 

5. A building evacuation may be ordered (note that evacuation may not be the safest 

response to a bomb threat). If evacuated, DO NOT re-enter the building until directed. 

6. An “ALL CLEAR” will be announced verbally (if evacuation has occurred) or via email (if no 

evacuation is ordered), for return to business once the situation is determined to be safe.  
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BOMB THREAT CHECKLIST 

Exact time of call:  AM / PM Date of call: 

Exact words of caller: 

 

 

 

 

 

Inform caller: “Detonation of the bomb could result in serious injury or death to many innocent people.” 

Ask the caller: 

When is bomb going to explode? 

Where is the bomb located? 

What does the bomb look like? 

What will cause the bomb to explode? 

Why did you place the bomb? 

If you didn’t place the bomb, who did, and how do you know about it? 

Where are you calling from? 

What is your name? 

Check all that apply: 

CALLERS VOICE: 

 

__ Male 

__ Female 

__ Adult 

__ Child 

__ Loud 

__ Soft 

__ High Pitch 

__ Deep 

__ Raspy 

__ Pleasant 

__ Intoxicated 

__ Other: 

SPEECH: 

 

__ Fast 

__ Slow 

__ Distant 

__ Distorted 

__ Stutter 

__ Nasal 

__ Slurred 

 

ACCENT: 

 

__ Local 

__ Race: 

 

__ Foreign 

__ Broken 

__ Regional: 

 

LANGUAGE / 

GRAMMAR: 

 

__ Excellent 

__ Good 

__ Fair 

__ Poor 

__ Foul 

__ Other: 

 

 

 

__ Unusual use of 

words:  

MANNER: 

 

__ Calm 

__ Angry 

__ Rational 

__ Irrational 

__ Coherent 

__ Incoherent 

__ Deliberate 

__ Emotional 

__ Righteous 

__ Laughing 

__ Race: 

BACKGROUND 

NOISE: 

 

__ Office Machines 

__ Factory Machines 

__ Airplanes 

__ Trains 

__ Voices 

__ Animals 

__ Bedlam 

__ Party 

__ Quiet 

__ Music 

__ Mixed 

__ Atmosphere 

__ Street Traffic 

__ Other: 

 

Person receiving call: 

Call reported to: 

Location call was received: 
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7.2 SUSPICIOUS PACKAGES 

The safety precautions listed below are designed to acquaint you with the 
dangers inherent in the search, discovery and handling of suspicious packages. 

While some of the following safety precautions may seem elementary, do not 
dismiss them as unimportant, nor take them for granted. Adequate knowledge of 
their precautionary provisions may save your life, the lives of your fellow 
employees and visitors who daily frequent the building. 

• Do not use radio equipment or cell phones to transmit messages. 

• Do not change the lighting conditions. 

• Do not smoke. 

• Do not accept the contents of any container as “bona fide”, simply because it 
was delivered by “routine means.” 

• Do not accept a container’s markings and/or appearance as sole evidence of 
its identification and legitimacy. 

• Do not touch or move a suspicious containers or objects. 

• Do not cover a suspicious containers or objects. 

• Do not carry a suspicious containers or objects. 

• Do not assume that a suspected package is of a specific (high explosive or 
incendiary) type. 

• Do not place a suspicious container or object into water.  

 

What You Do 

• If you identify a suspicious package, immediately notify an Incident Commander of the object 

and its location. 

• The Incident Commander will call Click here to enter text. and control the area until law 

enforcement arrives. 
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8 SPILLS 

This section provides guidance on response procedures in the event of a spill of a 
material of potentially hazardous liquid or solid in the Click here to enter text. 
office. 

Due to equipment needs and the nature of ERM’s work, potentially hazardous 
liquids or solids may be stored/staged/in use within the office.  These 
potentially hazardous materials can include: paints, solvents, cleaners, and 
environmental sample preservatives and environmental sample media.  
 

What You Do 

1.  In the event of a spill, notify one of the Incident Commanders or H&S Core Team (list 

below) 

2. Advise him or her of the following: 

A) Exact location of the material spill 

B) Any details available regarding spill (chemical involved, estimated quantity spilled, area 

extent of spill, etc.) 

3. Position yourself at a safe distance from the spilled material, but remain in the area to 

warn others of the presence of the material. 

4. Do not attempt to handle any spilled material without assistance and the proper 

equipment and personal protective gear (assume it is hazardous). 

What Happens 

1. The Incident Commander will respond to the spill and take charge of the situation.   

2. The Incident Commander will assess the situation to determine the need for outside 

services, such as calling Click here to enter text. Click here to enter text. the proper spill 

cleanup teams. 
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9 CONTAGIOUS DISEASES 

This section provides guidance on response procedures in the event of an 
outbreak of a contagious disease within the Click here to enter text. office. 

ERM seeks to maintain a healthy workplace by appropriately protecting the 
health and well-being of all employees. Preventing the transmission of 
contagious infections in your workplace and home is the responsibility of each 
employee. A few common sense rules that are easy to apply can improve your 
odds of avoiding some of the most common illnesses and of spreading them to 
your family or co-workers. 

What you do to maintain a safe and clean work environment to help avoid an 
outbreak: 

• Wash your hands frequently and thoroughly with water and soap. 

• Use alcohol-based hand sanitizers when soap and water are unavailable. 

• Cover your face when coughing or sneezing. 

• Wipe down your workstation and phone with sanitizing wipes frequently. 

• If you are already sick, please avoid exposing others by staying at home. 

The Click here to enter text. office management and Local Core H&S Team will 
provide and maintain an office supply of hand sanitizer and tissues for office 
use, which will be placed at work stations and common gathering locations.   

9.1 EMPLOYEE NOTIFICATION 

The Office Head will notify the office in the event of an outbreak via voice, e-
mail, or Lync. Directions for maintaining clean work practices (described above) 
as well as notifications of office closure will be outlined at this time. As part of 
maintaining a safe work environment, sick employees may be asked by the 
Office Head to work from home until the illness has passed. 

All employees are encouraged to monitor local conditions and to heed advice 
from civil authorities for the safety of themselves and their family. 

Information regarding outbreaks can be found on the Centers for Disease Control 
and Prevention website: www.cdc.gov or other local or national news outlets. 
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10 CIVIL UNREST AND PROTEST 

Civil disturbance is typically a symptom of, and a form of protest against, major 
socio-political issues.  In such events, ERM staff may have their way of life 
significantly disrupted. Their ability to work, enjoy recreation and in some cases, 
obtain necessities may be jeopardized. Disruption of infrastructure may occur 
during very severe events. Public utilities such as water, fuel and electricity may 
be temporarily unavailable, as well as public infrastructure for communication. 

The Office Head or Incident Commander will immediately notify all employees 
about the situation either in person, by email, or other means. 

What You Do 

• Stay informed. Pay close attention to local television and radio broadcasts and articles in 

local newspapers. In addition, listen for warnings and alerts issued by local governments, 

police, or civil protection agencies.  

• If you know that a protest or demonstration is going to occur at a certain place or time, or you 

are aware that an incident affecting health and safety has occurred, make every effort to 

avoid the affected area.  

• Plan alternate routes to work or any other destination that you might frequent.  

• Should an episode of unrest or any incident cause a disruption to utilities, water, or sanitation 

services, an emergency kit is available with small amounts of food and water in the health 

and safety closet. 

• Avoid public transportation, especially bus and train stations. These places may become 

dangerously crowded if there is a threat of impending civil unrest. 

• If the protest or unrest is located at our building, do not attempt to use the emergency exit 

stairs as protesters might be allow entrance to the building. Emergency exit stairs are to be 

used only in case of an emergency evacuation.  

• If you are in the office during an event, do not leave the building and stay away from the 

windows in case objects are being thrown at the windows.  

• Always verify the identity of any visitors and their purpose before allowing anyone to enter the 

office. 

• Do not allow anyone entrance to our office through the emergency exits. If someone should 

knock on a secondary entrance, please inform them that they must come to the main 

entrance. 
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• If any unauthorized individual gain access to an ERM office, notify the Office Head and/or 

Incident Commander and phone Click here to enter text..  Do not speak to or engage a 

protestor. 

• Entrances/exits to the office should be secured at all times. 

• Remember to use the visitor log to sign in and out. 

• Do not allow “piggy-backing or tailgating,” when entering or exiting the office (i.e., do not 

allow any unidentified visitor into the office following your use of your access to the office). 

• If you are coming into the office early, or working late, know the procedures to access the 

office and seek escort to your car or public transportation in the evening, if necessary. 

• If an ERM staff member is out of the office while a protest is occurring in the vicinity of the 

building, do not attempt to re-enter the office. Do not give any information to the protesters 

and avoid carrying any materials with the company logo that may be visible to protesters. Do 

not return to the office until an “All Clear” has been issued by the Office Head.      

 

What Happens 

• If a situation turns out to be unsafe, and if the office will be adversely affected, the Office 

Head or Incident Commander will provide instructions. Employees will be notified in person or 

by email, phone, text, or Lync message. 

• If a situation occurs during office hours, do not leave the office until the “All Clear” is given by 

the Office Head or Incident Commander. 
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11 ACTIVE SHOOTER SITUATION 

Violence against corporations is becoming more prevalent in recent years.  Much 
of this violence is carried out by an Active Shooter. An Active Shooter is an 
individual actively engaged in killing or attempting to kill people in a confined 
and populated area.  In most cases, firearms are used and there is no pattern or 
method to their selection of victims. 

In the event that an Active Shooter has gained access to the office and is carrying 
out acts of violence against staff, follow the procedures outlined below.  

What You Do 

Run. Evacuate the building. Use the emergency exit nearest you to vacate the premises. Find a 

safe place to hide away from the property or find law enforcement personnel. 

• Leave your belongings behind. 

• Help others escape, if possible. 

• Prevent individuals from entering the area where the event is taking place. 

• Call Click here to enter text. when you are safe. 

Hide. If evacuation is not possible, find a place to hide where you are less likely to be found. 

• Stay out of sight. 

• Stay behind heavy/thick furniture. 

• Lock and blockade the door. 

• Remain as quiet as possible.  Silence your phone. 

Take action against the shooter. As a last resort, and only when your life is in imminent danger, 

attempt to disrupt and/or incapacitate the active shooter. 

• Act as aggressively as possible against him/her. 

• Throw items and use improvised weapons. 

• Commit to your actions (don’t freeze). 

What Happens 

• The Office Head or Incident Commander will immediately notify all employees about the 

situation either in person or by email, phone, text, or Lync message. 

• Do not return to the office unless directed to do so by the Office Head or Incident 

Commander. 
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12 OFFICE SPECIFIC HAZARDS 

Certain offices may have uncommon hazards due to location or specific office 

activities that may not impact the average ERM office.  Use this section to 

provide guidance on unique hazards not identified elsewhere in this document.  
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Attachment 1 

Building Evacuation Assembly Point and 

Evacuation Route Locations 
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Date       Operator       Project#       Mileage        

Vehicle Make/Model License#       Company Vehicle?   Y  N 

I. Inspection 
Before Driving:  

Comments 
OK Deficient N/A 

Prior to Use, and Weekly Thereafter for all vehicles used for field work.  

All glass and mirrors          
Engine Fluids (oil, radiator 
coolant) 

         

Headlights (incl Hi/Lo lights)          
Horn          
Instrumentation warning lights          
Misc. vibration, noise, loose parts 
(requires comment) 

         

Overall vehicle 
cleanliness/damage 

         

Reverse warning/alarm          
Seatbelts for all seats          
Tail Lights / Brake lights          
Tires - visual 
condition/tread/pressure 

         

Turn signal / hazard lights          
Under vehicle – leaks          
Windshield cleanliness and lack 
of damage/cracks 

         

Windshield wipers & fluid          
Required 
H&S 
supplies/ 
equipment 

 Anti-lock 
brakes 

 

 Air bags  First 
aid kit 

 Reflective 
safety vest 
(for all 
occupants) 

 Spare tire and 
jack – in good 
condition 

 

 Roadside 
warning 
(triangles or 
flares) 

Optional  H&S 
supplies/equipment 

 Jumper cables  Fire Extinguisher  Torch / 
flashlight 

 Camera 

Name & signature of reviewer : ………………………………………………………………………………………………… 

Safety Reminders 
1. Drive defensively - scan road ahead and anticipate actions of other drivers.  
2. Ensure sufficient rest before and during the trip. Take a 15 minute break after every 2 hours of 

continuous driving. 
3. Seat belts to be worn by all passengers and driver at all times. 
4. Adjust seat / mirrors / headrest / steering wheel and ensure clean windows with no obstructions; 

Secure loose items. 
5. Eliminate distractions – do not use mobile phones or any other electronic devices while driving. Refer 

to ERM’s Global Policy on Mobile/Cellular Telephone and Personal Digital Assistant (PDA) Use 
While in a Vehicle. 

6. Secure all loose loads.  
7. Obey all posted road signs and speed limits. 
8. Maintain safe following distance - use "3-second rule." in good weather conditions. Adjust speed / 

following distance for adverse road/weather conditions. 
9. Do not consume any alcohol or drugs, or any other substance or medication that could impair their 

ability to drive. Refer to ERM’s Global Policy on Drug and Alcohol Use.  
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1. Purpose and Scope 
This document establishes the criteria for consistent reporting and recording for work-related 
injuries and illnesses, and the methodology for calculating injury/illness related reporting 
metrics. Figure 1 summarizes the Recordability Decision process.  

In certain circumstances, ERM employees and entities may have a duty to record and report data 
on injuries and illnesses of certain ERM Agents or Contractors if the work of an Agent or 
Contractor is directly supervised by an ERM employee on a daily basis. 

2. Roles and Responsibilities 
Global H&S Director (GHSD). Issue a final determination on whether an injury/illness is ERM 
Recordable in the event of disagreement, in consultation with the responsible Regional H&S 
Lead, Regional CEO, ERM Legal Department and Executive Committee. 

Regional Health and Safety (H&S) Lead. Determine Recordability within 3 days of receiving 
notice of an injury or illness via ERM’s Event Communication System (ECS); update the record 
as required until the event is complete and the employee has returned to normal duties; 
communicate with regulatory authorities regarding Regulatory Reportable or Recordable 
Injuries/Illnesses (in consultation with the GHSD and the Legal Department, and following 
approval by a member of the Executive Committee). 

All employees. Immediately notify the PIC (for project-related events) or Office Head (for non-
project related events), and the BU H&S Lead of a suspected work-related injury or illness, and 
enter the event into ECS within 24 hours. 

3. Definitions 
Agent. Any member of any ERM entity board, any officer of any ERM entity, hired personnel, 
consultants, intermediaries, lobbyists, agents, representatives, independent contractors, 
subcontractors, and any others who act on ERM’s behalf. 

Aggravated Pre-existing Condition. When an event or exposure in the work environment 
results in any of the following: 

• Death provided that the pre-existing injury or illness would likely not have resulted in 
death but for the occupational event or exposure. 

• Loss of consciousness provided that the pre-existing injury or illness would likely not 
have resulted in loss of consciousness but for the occupational event or exposure. 

• One or more days away from work, or days of restricted work, or days of job transfer that 
otherwise would not have occurred but for the occupational event or exposure. 



 

Applicability: 
Procedure 

Document Number: Version: 
Global S1-ERM-015-PR2 1.0 

Title: Injury or Illness Reporting and 
Recording 

Last Revision Date:  29 Dec 2014 

 

Uncontrolled when printed. Controlled version available on Minerva. Page 2 of 10 

 

© Copyright 2014 by ERM Worldwide Limited and/or its affiliates (’ERM’). All Rights Reserved. No part of this work may be reproduced or transmitted in any form or by any means, without prior written permission of ERM.         

 

• Medical treatment in a case where no previous medical treatment was needed for the pre-
existing injury or illness before the workplace event or exposure, or a change in medical 
treatment was necessitated by the workplace event or exposure. 

Employee. Any personnel hired directly by ERM (regardless of status classification of full-time, 
part-time, temporary, contract, etc.); interns (even if an intern does not receive payment by 
ERM); employees of other companies seconded into ERM, and any ERM employee seconded to 
a non-ERM company. 

ERM Recordable Incident: A Medical Treatment Incident (MTI), Restricted Work Incident 
(RWI), Lost Time Incident (LTI), or fatality that meets the requirements in this procedure and 
which is used in establishing our externally reported Total Recordable Incident Rate (TRIR)..  

First aid.  First Aid Incident is any injury or illness that does not require medical treatment, 
require work restrictions or result in Lost Time away from work as defined below. The following 
are examples of this definition (but not limited to): 

• Using a non-prescription medication at non-prescription strength (for medications 
available in both prescription and non-prescription form, a recommendation by a 
physician or other licensed health care professional to use a non-prescription 
medication at prescription strength is considered medical treatment); 

• Administering routine preventative tetanus immunizations; 
• Cleaning, flushing or soaking wounds on the surface of the skin; 
• Using wound coverings such as bandages, Band-Aids™, gauze pads, etc.; or 

using butterfly bandages or Steri-Strips™ (other wound closing devices such as 
sutures, staples, etc., are considered medical treatment); 

• Using hot or cold therapy;  
• Using any non-rigid means of support, such as elastic bandages, wraps, non-rigid 

back belts, etc. (devices with rigid stays or other systems designed to immobilize 
parts of the body are considered medical treatment); 

• Using temporary immobilization devices while transporting an accident victim 
(e.g., splints, slings, neck collars, back boards, etc.); 

• Drilling of a fingernail or toenail to relieve pressure, or draining fluid from a 
blister; 

• Using eye patches; 
• Removing foreign bodies from the eye using only irrigation or a cotton swab; 
• Removing splinters or foreign material from areas other than the eye by irrigation, 

tweezers, cotton swabs or other simple means; 
• Using finger guards; 
• Using massages (physical therapy or chiropractic treatment are considered 

medical treatment for recordkeeping purposes); or 
• Drinking fluids for relief of heat stress. 
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Note: The above are considered first aid, whether or not treatment is accepted 

Lost Time Incident (LTI – Days Away from Work Recordable): A work-related injury or 
illness that results in the affected party being unable to report to work for one or more days, 
excluding the day of injury or onset of illness. 

Medical Treatment Incident (MTI – Other Recordable): A work-related injury or illness that 
requires professional medical treatment, not defined as first aid above, that should be 
administered by a physician. The following are examples of this definition (but not limited to): 

• Sutures,  
• Broken bones 
• Recommendation of prescription medication 
• Loss of consciousness 
• Other injury or illness that is not considered first aid 

Note: Observation, counselling and scans (xrays, MRI’s etc) are not medical treatment. 

Near Miss: An unplanned event that did NOT result in injury, illness, or damage – but had the 
potential to do so. Only a fortunate break in the chain of events prevented an injury, illness, 
property damage or environmental impact. For example, slipping on a staircase and falling to the 
ground that results in no injury, visible bruising and/or lasting impacts (i.e. pain/discomfort). If 
the same event were to result in visible bruising and/or lasting impacts with no medical 
treatment, the event would be classified as first-aid. 

Regulatory Recordable Incident: An injury or illness that is considered recordable within the 
jurisdiction of the affected employee. These requirements may be more or less stringent than the 
ERM Recordable definition.  

Reportable Injury: Any injury or illness that must be reported to a governmental authority 
within the jurisdiction of the affected employee. 

Restricted Work Incident (RWI).  A work-related injury or illness where: 

• The employee is restricted by an ERM manager from performing one or more of the 
routine functions of his or her job, or from working the full workday that he or she would 
otherwise have been scheduled to work; or 

• A physician or other licensed health care professional recommends that the employee not 
perform one or more of the routine functions of his or her job, or not work the full 
workday that he or she would otherwise have been scheduled to work. 

Routine functions.  For recordkeeping purposes, an employee's “routine functions” are those 
work activities the employee regularly performs at least once per week. 

Workplace: Any location where one or more employees are directly engaged in activities related 
to the performance of their work assignment, or are present as a condition of their employment. 
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The workplace includes not only physical locations, but also the equipment or materials used by 
the employee during the course of work. 

Work Related:  An injury or illness is considered work-related if an event or exposure in the 
workplace either: 

• caused or contributed to the resulting condition; or  
• significantly aggravated a pre-existing injury or illness.  

The following exceptions to “work-related” apply: 

• At the time of the injury or illness, the employee was present in the work environment as 
a member of the general public rather than as an employee. 

• The injury or illness involves signs or symptoms that surface at work but result solely 
from a non-work-related event or exposure that occurs outside the work environment. 

• The injury or illness results solely from voluntary participation in a wellness program or 
in a medical, fitness, or recreational activity such as blood donation, physical 
examination, flu shot, exercise class, racquetball, or baseball. 

• The injury or illness is solely the result of an employee eating, drinking, or preparing 
food or drink for personal consumption (whether bought on the employer's premises or 
brought in). 

• The injury or illness is solely the result of an employee doing personal tasks (unrelated to 
their employment) at the establishment outside of the employee's assigned working 
hours. 

• The injury or illness is solely the result of personal grooming, self medication for a non-
work-related condition, or is intentionally self-inflicted. 

• The injury or illness is caused by a motor vehicle accident and occurs on a company 
parking lot or company access road while the employee is commuting to or from work. 

• The illness is the common cold or flu (note: other contagious diseases such as 
tuberculosis, brucellosis, hepatitis A, or plague may be considered work-related if the 
employee is confirmed as having been infected at work). 

• The illness is a mental illness. 

4. Procedure 

4.1 Mandatory Notification 
All Employees shall immediately notify their supervisor of any injury and/or illness suspected to 
be work-related.   

Any injury or illness known or suspected to be work related shall also be verbally disclosed as 
quickly as possible following the occurrence, and no later than the end of the current work shift, 
to the PIC (for project-related events) or Office Head (for non-project related events), and the 
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BU H&S Lead. In addition, the employee shall enter the event into ECS within 24 hours (if able; 
otherwise, the employee’s Line Manager shall enter the event). 

4.2 ERM Recordable Injury 
Within three (3) days of receiving notification of an injury or illness, the Regional H&S Lead, or 
designee, shall document whether an event is Recordable within ECS. If information relevant to 
the injury or illness becomes available after the initial submittal of the event into ECS, the 
Regional H&S Lead shall update the record as soon as practical. 

A separate ECS entry shall be completed for each ERM employee with an injury/illness.  

In the event of dispute/disagreement, the GHSD, in consultation with the responsible Regional 
H&S Lead, RCEO, ERM Legal Department and Executive Committee leadership, will make 
final case determinations regarding ERM Recording of work-related injury and illness cases. 
Interpretation of the recording rationale will be documented and maintained by the GHSD,  The 
final determination will be documented by the GHSD within 90 days of the incident, to the 
extent practicable based on the availability of necessary information. 

4.2.1 Determination of Work Related 
The Regional H&S Lead shall determine if an injury is Work Related, based on the definitions 
and exceptions in Section 3. Two special conditions are discussed below. 

Injury/illness while traveling. An injury/illness that occurs while an employee is travelling for 
business is work-related if, at the time of the injury or illness, the employee was engaged in work 
activities "in the interest of the employer" (e.g., travel to and from clients, conducting job tasks, 
site visits, and business entertaining).  Exceptions to this requirement include: 

• Home away from home. When a travelling employee checks into a hotel, motel, or into 
another temporary residence, he or she establishes a "home away from home." The 
employee's activities after he or she checks into the hotel, motel, or other temporary 
residence must be evaluated for their work-relatedness in the same manner as the 
activities of a non-travelling employee. When the employee checks into the temporary 
residence, he or she is considered to have left the work environment. When the employee 
begins work each day, he or she re-enters the work environment. If the employee has 
established a "home away from home" and is reporting to a fixed worksite each day, 
injuries/illnesses are not work-related if they occur while the employee is commuting 
between the temporary residence and the job location. 

• Injuries that occur during a Personal Detour.  Injuries or illnesses are not considered 
work-related if they occur while the employee is on a personal detour from a reasonably 
direct route of travel (e.g, has taken a side trip for personal reasons). 

Injury/illness while working at home. An injury/illness that occurs while an employee is working 
at home, including work in a home office, is work-related if the injury/illness occurs while the 
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employee is performing work for pay or compensation in the home, and the injury or illness is 
directly related to the performance of work rather than to the general home environment or 
setting. 

4.2.2 Determination of ERM Recordable 
A work-related injury or illness incurred by an ERM employee is considered ERM Recordable if 
it results in one or more of the following: 

• Death;  
• Days away from work;  
• Restricted work or transfer to another job; 
• Medical treatment beyond first aid; 
• Loss of consciousness;  
• Constitutes a needle stick or sharp injury; or 
• A significant injury or illness diagnosed by a physician or other licensed health care 

professional as work related 

The following medical activities are specifically excluded from the definition of “medical 
treatment” and do not trigger a recording requirement: 

• Visits to a physician or other licensed health care professional solely for observation or 
counselling; and 

• The conduct of diagnostic procedures, such as x-rays and blood tests, including the 
administration of prescription medications ( as defined by local jurisdictions) used solely 
for diagnostic purposes (e.g., eye drops to dilate pupils) 

• First aid.  
• If medical prophylaxis is used for the prevention of malaria or other diseases while 

travelling. 
• If herbal or natural supplements are used. 
• If oxygen is used while working at elevations as used a part of a normal work practice, 

not for the treatment of altitude sickness of other working at higher elevation illnesses.  
• If medications for the prevention of seasickness or motion sickness are used. 

4.2.3 Determining Duration of Hospitalization, Lost Time and Restricted Work 
Within 3 days of receiving notice of an injury/illness from ECS, the Regional H&S Lead shall 
make a general estimate of the number of days that the employee may experience: 

• Hospitalization: time spent within a hospital or other in-patient medical facility. 
• Lost time: time spent away from work as designated by a physician or other licensed 

health care professional. 
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• Restricted work: time when an employee cannot perform their routine duties, at the 
direction of a physician or other licensed health care professional, or their ERM Line 
Manager. 

If the estimated duration has elapsed without the condition being resolved, the Regional H&S 
Lead shall update ECS with a revised estimate. Once the actual duration of these conditions is 
known, the Regional H&S Lead shall update ECS with the actual duration. 

When determining duration, the following considerations apply: 

• Do not count the day that the injury/illness occurred. 
• Count calendar days from day following the occurrence of the injury/illness. 
• If the injury/illness occurs prior to a day that the employee was not scheduled to work 

(e.g., holiday or weekend), these unscheduled days are only counted if you receive 
information from the physician or other licensed health care professional that the 
employee should not have worked, or should have performed restricted work, during the 
unscheduled period. 

• The maximum total days of lost time plus restricted work that shall be recorded is 180 
days (the 180-day cap). 

4.3 Regulatory Recordable Injury and Reporting   
Local regulatory recording and reporting requirements may be different from ERM recording 
requirements.  

As appropriate following a proper review of the conditions/circumstances associated with the 
injury or illness, and in accordance with promulgated time expectations for reporting by the 
appropriate regulatory authorities, ERM will submit the required information to the respective 
entity(ies) [such as U.S. OSHA, U.S. Mine Safety and Health Administration (MSHA), UK 
Health and Safety Executive (HSE), etc.].  Communications with regulatory authorities will be 
conducted by the Business Unit Managing Partner (or designee), in consultation with the 
Regional H&S Lead, GHSD and the Legal Department.  

4.4 Record Keeping 
ERM maintains statistics associated with Injury and Illness Reporting that are submitted to the 
Senior Leadership Team on a monthly basis.  The reports document, among other things, the 
Total Recordable Incident Rate (TRIR) and the number of Restricted Work Days and Lost Time 
Days.   

4.4.1 Calculating TRIR 
TRIR is calculated as: 
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𝑇𝑇𝑇𝑇 =
(𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜 𝐸𝑇𝐸 𝑇𝑁𝑅𝑜𝑁𝑅𝑅𝑁𝑅𝑁 𝑇𝐼𝐼𝑁𝑁𝐼𝑁𝐼 & 𝑇𝑅𝑅𝐼𝑁𝐼𝐼𝑁𝐼) ∗ 200,000 

𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜 𝐻𝑜𝑁𝑁𝐼 𝑊𝑜𝑁𝑊𝑁𝑅 𝑁𝑏 𝐸𝑇𝐸
  

 

Where: 

• “Number of ERM Recordable Injuries & Illnesses” is as defined in Section 4.2. The 
calculation shall be based upon the rational identified within the completed 
“Recordability Review Form.” If further investigation of the event results in a 
modification to the information on the form, the TRIR number will be modified 
accordingly.  

• “200,000” is a standard normalization factor based on the typical number of hours 
worked by 100 employees 

• “Number of Hours Worked by ERM” is based on info obtained from GMS for full- or 
part-time employees, and does not include recorded sick time, vacation time or holidays. 

4.4.2 Calculating Restricted Work Day and Lost Time Days  
Restricted Work Days and Lost Time Days shall be calculated as follows: 

• The number of days reported on a monthly basis will be either: 
o For completed (or “Closed”) events, where the employee has returned to full 

duty, the actual number of restricted or lost time days shall be reported. 
o For ongoing (or “Open”) events, where the employee remains on restricted 

duty or off work, the number of total days reported shall be estimated. 
 

• The number of days reported on annual reports will be either: 
o For completed (or “Closed”) events, where the employee has returned to full 

duty, the actual number of restricted or lost time days shall be reported. 
o For ongoing (or “Open”) events, where the employee remains on restricted 

duty or off work, the number of days reported shall be estimated, unless 
otherwise indicated. In this case, when the actual number of days becomes 
known, the subsequent annual report shall, if appropriate, report the revised 
“Final” data for the previous reporting year. 

5. References 
None 
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Figure 1 – Recordability Decision Process 
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1.   Project Information 

Name/Location  

Project Number  

Date/Time  

2.   Instrument Information 

Type  

Brand  

Model  

3.   Calibration Details (use one form per instrument per day) 

Type 
Calibration Gas 

Value 
Measured Result 

Correction Factor 
(CF) Needed?1 

(Yes/No) 

Fresh Air NA  NA 

Zero Gas   NA 

Span Gas #1:    

Span Gas #2:    

Span Gas #3:    

Span Gas #4:    

4. Monitoring Results 

Time Contaminant Location Result 
CF 

(if needed) 

Adjusted 
Result 

(Result x CF) 
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Time Contaminant Location Result 
CF 

(if needed) 

Adjusted 
Result 

(Result x CF) 

      

      

      

      

      

      

      

      

      

      

      

      

5. Completion2 

Name  

Signature  
6. Notes 

1. Correction factors (CF) may be needed for instrumentation where the span gas used is 
different from the chemical of concern (COC) being evaluated.  Many air monitors, such 
as photoionization detectors (PIDs), are broadband instruments which will respond to all 
gases which the detector will ionize.  Because the instrument will respond differently to 
the span gas than the COC, a CF can be applied to adjust the reading, producing a 
result more indicative of actual COC concentrations. 

The CF for a compound is developed under laboratory conditions by the manufacturer 
and is the ratio of the instrument response to the calibration gas over the instrument 
response to the COC.  Therefore, the true concentration of the COC can be obtained by 
multiplying the monitor response by the CF.  The instrument manufacturer’s 
documentation will provide a list of CFs where applicable.   

Note that some instrumentation is designed to adjust for CFs automatically and produce 
true readings.  Consult instrument documentation to determine if this is a feature of your 
instrument. 

2. Retain completed form in project files. 
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1. Purpose and Scope 

This document supports the Management System and establishes the procedures to ensure that 

ERM employees are provided with appropriate medical services as needed.  This document 

applies to all ERM field and office locations. 

2. Roles and Responsibilities 

Partner in Charge (PIC): Responsible for the following elements: 

• Ensuring this procedure is implemented, understood, and followed by employees under 

their charge and working on their projects; and 

• Correcting any deficiencies in the implementation of this procedure as identified by the 

Division Health, Safety Security, and Environment (HSSE) Leader. 

Project Manager (PM)/Supervisor/Branch Manager (BM): Responsible for the following 

elements: 

• Performing observations of ERM work processes to assess whether or not employees are 

operating in accordance with this procedure; 

• Pausing or stopping work where deviations from this procedure are observed; and  

• Correcting, in conjunction with the PIC and the Division HSSE Leader, any observed 

deficiencies in the implementation of this procedure.  

Division HSSE Leader: Responsible for the following elements: 

• Evaluating implementation of this procedure during health and safety plan reviews and 

project audits; and 

• Communicating identified deficiencies to the PIC. 

3. Definitions 

Field Safety Officers:  Employees who are responsible for the day-to-day implementation of 

ERM’s health and safety processes on project sites. 

Floor Wardens:  Employees responsible for monitoring the presence of co-workers and visitors 

within the immediate seating area or zone of their office, and assisting in the orderly and safe 

evacuation of those personnel during a building evacuation or emergency. 
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4. Procedure 

4.1 First Aid Services 

4.1.1 First Aid Responders 

It is the expectation of ERM that our personnel who are qualified as Field Safety Officers (FSO) 

or who serve as Floor Wardens in our offices be trained and certified to render appropriate first 

aid,  CPR, and be capable of operating an automated external defibrillator (AED).  Other ERM 

employees are not obligated to participate in provided first aid/CPR training; however, if a 

session is offered staff participation is encouraged to fill any open positions in the training.  If a 

client requires personnel working on their site to be first aid/CPR trained, ERM will ensure that 

appropriately trained personnel are assigned to such projects. 

4.1.2 First Aid Kits 

First aid supplies must be maintained and easily accessible at ERM job and office sites.  At a 

minimum, first aid kits should contain the following items: 

• Absorbent compress, 4” x 8” minimum (1 total) 

• Adhesive bandages, 1” x 3” (16 total) 

• Adhesive tape (5 yards) 

• Antiseptic applications, 0.5 grams each (10 total) 

• Burn treatment applications, 0.5 grams each (6 total) 

• Sterile pads, 3” x 3” minimum (4 total), non-stick 

• Medical exam gloves (2 pair) 

• Triangular bandage, 40” x 40” x 56” (1 total) 

On project sites, the contents of the kit must be inspected by the FSO prior to the start of the job 

and at least weekly during the job to ensure that items being used are replaced.  Office first aid 

kits shall be inspected at least monthly. 

4.1.3 Emergency Information 

On project sites, the PM will identify the mode in which medical services and first aid will be 

administered in the health and safety plan (HASP).  A drive to the hospital to ensure that 

directions are accurate is recommended. On complicated project sites, an emergency medical 

services drill may be advised. 

In offices, the Branch Manager (BM) will identify the mode in which medical services and first 

aid will be administered in the local Emergency Action Plan (EAP).   

These documents shall include directions and a map to the nearest medical facility, along with 

emergency telephone numbers. From time to time, emergency medical services drills may be in 

order to ensure proper response on the part of the responders and ERM staff. 
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4.1.4 Eyewash/Drench Facilities  

At any jobsite where the eyes or body of any employee may be exposed to corrosive or otherwise 

hazardous chemicals, eyewash and body drench facilities must be available. 

4.2 Availability of Medical Services 

ERM has retained the services of WorkCare, Inc., a firm specializing in Occupational Medicine, 

to provide advice on medical issues and to administer physical and medical examinations as 

required for our medical surveillance program.  Medical surveillance programs will be 

established with input from WorkCare to properly track the health status of ERM staff based 

upon their exposure risks. The Director of HSSE should be involved in establishing the 

examination criteria. 

WorkCare additionally provides incident intervention services to our employees (and 

subcontractors as appropriate) 24 hours per day, 7 days per week, each day of the year.  

Whenever first aid is administered by one of our employees, it is expected that WorkCare’s 

Incident Intervention services will also be contacted for guidance.  

Automatic External Defibrillators (AEDs) are also available in all offices of ERM.  WorkCare 

must be involved anytime an AED is used at ERM.  Contact your Division HSSE Leader for 

more information regarding AED use. 

ERM HSSE staff should also be informed of the need to render first aid or seek additional 

medical treatment. 

4.3 Bloodborne Pathogens Program 

4.3.1 Exposure Determination 

Due to the nature of ERM’s typical office and field activities, it is highly unlikely that incidents 

involving ERM employees would result in exposure to blood or potentially infectious bodily 

fluids.  Therefore, compliance with 29 CFR 1910.1030, Bloodborne Pathogens, is not required.  

Although a written exposure control plan is not required, the following sections outline basic 

requirements to be followed if ERM employees voluntarily render first aid/CPR.  Exposure 

determinations, as well as the precautions and work practices discussed below, are without 

regard to the use of personal protective equipment. 

4.3.2 Training and Recordkeeping 

ERM periodically offers first aid/CPR training that includes bloodborne pathogens training to 

employees as part of the overall health and safety program. If a client requires personnel working 

on their site to be first aid/CPR trained, ERM will ensure that appropriately-trained personnel are 

assigned to staff such projects.   
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Training, if needed, will be provided at or before the time of initial assignment and will be 

repeated annually (i.e., within one year of previous training) for as long as the employee remains 

in a work environment requiring exposure to bloodborne pathogens. 

Training records will be maintained in ERM’s Academy Learning Management System (LMS). 

Any records maintained within the Academy LMS are available upon request by employees or 

their representatives and any government official.  

The Medical Recordkeeping Coordinator is responsible for maintaining all medical records. 

Issues such as, but not limited to, access to medical records, transfer of records and retention of 

records are addressed in ERM’s Access to Exposure and Medical Records document (Health and 

Safety Guidance Document #3).  WorkCare currently serves as the Medical Recordkeeping 

Coordinator for ERM. 

4.3.3 Universal Precautions 

If an ERM employee voluntarily renders first aid/CPR, all human blood and bodily fluids will be 

treated as infectious for bloodborne pathogens. 

4.3.4 Engineering Controls, Work Practices, and PPE 

Since ERM is a consulting firm, there are no typical operations applicable to bloodborne 

pathogens requiring engineering controls.  However, if conditions warrant (e.g., significant and 

continued exposure to sharps, site cleanups involving medical or infectious wastes) the use of 

engineering controls with regard to bloodborne pathogens, appropriate engineering controls will 

be developed, examined, and maintained or replaced on an annual basis to ensure their 

effectiveness. 

While performing field-based work activities, toilet and hand-washing facilities must be 

available to employees. Hand-washing facilities will be provided with an appropriate 

combination of the following:  

• Hot and cold running water or tepid running water; 

• Soap or an antiseptic hand cleanser;  

• Individual hand towels or warm air blowers; and  

• Pre-moistened individual wipes.  

If an ERM employee voluntarily renders first aid/CPR, the following PPE, supplied by ERM, 

will be used as appropriate:  

• Nitrile surgical-type gloves; and  

• CPR mouth guard (where needed).  

These are provided to ERM employees in the PPE field bag issued upon their hire. Any blood or 

other bodily fluid-contaminated materials will be placed in red leak-proof plastic bags for 

disposal.  Bags will be labeled with a biohazard sign and the words “Biohazard” in contrasting 
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colors.  Surfaces that have been contaminated with blood or other bodily fluids will be cleaned 

with a disinfecting product as soon as practical. 

4.3.5 Hepatitis B Vaccine 

Since it is highly unlikely that incidents involving ERM employees would result in exposure to 

blood or potentially infectious bodily fluids, a Hepatitis B vaccination program is not typically 

required for ERM staff. However, if an employee believes that they have come into contact with 

potentially infectious blood or other bodily fluids while voluntarily rendering first aid/CPR, 

medical examinations, including Hepatitis B vaccine, will be made available at no charge to the 

employee. 

4.3.6 Access to Written Program 

All employees or their representatives and governmental officials may request a copy of any 

written program by contacting the Division HSSE Leader in their respective office. 

5. References 

• Occupational Safety and Health Administration (OSHA) 29 CFR 1910.151, “Medical 

Services and First Aid”   

• OSHA 29 CFR 1910.1030, “Bloodborne Pathogens”   

• American National Standards Institute (ANSI) Z308.1-1998, “Minimum Requirements for 

Industrial Unit-Type First-aid Kits” 
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21.0 PERSONAL PROTECTIVE EQUIPMENT 

ERM believes it is our obligation to provide a hazard-free environment to our employees. This 
written program documents steps ERM has taken to minimize injury resulting from various 
occupational hazards through the use of personal protective equipment (PPE).  Other types of 
hazard mitigation, such as engineering or administrative controls, are the best methods of hazard 
mitigation; however, in many cases the nature of consulting requires use of PPE to supplement or 
replace those methods. ERM performs much of its work on short-duration field projects, thus the 
hazards and the appropriate PPE to protect employees from those hazards must be addressed for 
each project involving field activities. 

Note that respiratory protection (S3-NAM-026-PR) and hearing protection (S3-NAM-014-PR) are 
covered in other procedures. 

21.1 Written PPE Hazard Assessments 

For projects requiring a site-specific health and safety plan (HASP), the PPE requirements for 
project tasks will be addressed in HASP.  PPE hazard assessments are performed by 
considering the following basic types of hazards: 

• Impacts 

• Heat or Cold 

• Penetration 

• Harmful Dust 

• Compression (roll-over) 

• Radiation 

• Chemical Hazards 

• Electrical Hazards 

All site-specific HASPs will include a table outlining the actual PPE requirements and for 
which project tasks the PPE is required.  For example, Level D PPE consisting of long pants 
and shirt with sleeves, steel-toed footwear, safety glasses, and hard hats are required for 
activities such as general site activities.  In addition, all client-specific requirements regarding 
PPE will be addressed on the PPE table.  All project team members are required to be trained 
on the site-specific HASP, which includes training on what PPE is required for various tasks, 
prior to participating in field- based activities. 

A completed JHA form addresses both the hazards specific to a job task and the appropriate 
controls which may include PPE.  In addition, any client-specific PPE requirements will be 
addressed in the PPE section of the JHA. All project team members are required to review the 
JHA prior to the commencement of field-based activities. 
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In general, tasks involving Level A or B PPE are not anticipated during routine field activities.  
If a project involves tasks requiring Level A or B PPE, a CIH or CSP will be consulted to 
ensure that the level of PPE is appropriate for the unique hazards and to ensure that project 
team members are adequately trained. 

21.2. PPE Selection 

Once hazards have been identified and evaluated through the PPE hazard assessment process, 
the general procedure for selecting PPE is to: 

• Become familiar with potential hazards and the types of PPE available to mitigate those 
hazards; 

• Compare available PPE to hazards associated with the project site; 

• Select PPE meeting any applicable regulatory requirements and that ensure a level of 
protection greater than the minimum required to protect employees; and 

• Fit the employees with proper, comfortable, and well-fitting PPE and instruct them on its 
care and use.  Specific training on limitations of PPE is an important factor to consider 
during any PPE training. 

If situations change on a project site or PPE fails for some reason, PPE originally selected for 
employee protection must be re-evaluated.  Re-evaluation should include the following 
elements: 

• Adequacy of the PPE written program; 

• Past safety event experience; 

• Levels of exposure, through appropriate exposure monitoring; 

• Adequacy of PPE originally selected; 

• Number of hours PPE must be worn; 

• Adequacy of training and fitting of PPE; 

• Adequacy of PPE program records; 

• Recommendations for H&S program improvement and modification; and 

• Coordination with the overall H&S program. 

21.2.1 Safety Glasses/Safety Goggles/Face Shields 

When hazards are present as a result of flying particles, molten metal, liquid chemicals that are 
highly acidic or basic, chemical gases or vapors, or ionizing radiation, a combination of safety 
glasses, safety goggles, and/or face shields should be worn.  For employees who wear 
prescription glasses, S3-NAM-021-WI1 (Prescription Protective Eyewear) provides additional 
details regarding purchase and care of prescription safety glasses. 
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21.2.2 Foot Protection 

In most field situations, protective footwear should be worn by all employees performing 
work in the field.  Employees performing ancillary work activities, such as client meetings or 
work in the office environment at a client site, are not required to wear protective footwear 
unless client requirements dictate their use.  S3-NAM-021-WI1 (Protective Footwear) provides 
additional details regarding selection and purchase. 

21.2.3 Gloves 

Gloves provide protection against a wide variety of hazards, including chemical exposure, 
burns, cuts, and other hand injuries.  The Job Hazard Analysis for Hand and Portable Power 
Tools provides more information on protection from cuts.  The ERM Minerva site contains 
specific information related to selection of gloves to protect against chemical hazards. 

21.2.4 Hard Hats 

Hard hats approved by the American National Standards Institute (ANSI) must be worn 
whenever a hazard exists from falling objects or other impact/bump hazards.  Hard hats 
should be replaced at least every 5 years or immediately following a significant impact to the 
hard hat.  The inner suspension of the hard hat should be inspected at least once every 6 
months to ensure at least ¼” remains between the suspension and the hard hat shell.  ERM 
employees required to wear hard hats should generally utilize Class G (general) Type 1 hats, 
although others may be appropriate based on site conditions. 

21.3 Training 

Employees shall receive training on PPE.  For many, this training occurs during their initial 40-
Hour HAZWOPER training.  Training topics include, but are not limited to, the following: 

• Routes of exposure – inhalation, skin contact, ingestion, and injection; 

• Categories of exposure – acute and chronic; 

• Selection of chemical protective clothing; 

• Eye and face protection – glasses, goggles, face shields, and splash hoods; 

• Hand protection – skin contact with chemicals, cuts, abrasions, or burns; 

• Foot protection – contact with chemicals, compression, crushing, punctures, or electrical 
hazards; 

• Head protection; 

• Storage, cleaning and maintenance of PPE; 

• Proper donning/doffing procedures; 

• Adjusting PPE and determining proper fit; and 

• Disposal of PPE. 
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Retraining will be conducted if any of the following occur: 

• Employee observed not using appropriate PPE for task; 

• Employee observed using PPE in a manner that is inconsistent with previous training; 

• Changes in types of PPE used; and 

• New hazards identified at the job site which requires the use of a different level or type of 
PPE. 

All training is tracked in the ERM’s Academy Learning Management System (LMS).  

21.4 PPE Usage, Storage, and Maintenance 

It is important that all PPE be kept clean and properly maintained by the employee to whom it 
is assigned.  Cleaning is particularly important for eye and face protection where dirty or 

fogged lenses could impair vision.  PPE will be inspected, cleaned, and maintained by 

employees at regular intervals as part of their normal job duties.  Project Managers are 
responsible for ensuring compliance with cleaning of PPE by employees working on their 
projects. 

In ERM’s typical role on projects, PPE does not become grossly contaminated. During projects 
where chemical contamination of PPE occurs, the PPE will be decontaminated (if to be reused) 
or discarded in accordance with waste management practices for the project site.  If gross 
contamination with liquid chemicals occurs, employees will immediately stop work and 
proceed to the decontamination area.  Details of PPE and equipment decontamination are 
specified for each project in the site-specific HASP and/or JHA. 

Change-rooms and shower-rooms are not typically required for ERM projects due to several 
factors, including the short duration and non-permanency of the projects.  In the event change-
rooms or shower-rooms are required for a project, details will be included in the site-specific 
HASP. 

All PPE will be inspected prior to use and any damaged or defective PPE will not be used.  All 
damaged or defective PPE will be immediately discarded.  The drilling of holes in a hard hat 
in order to attach items to the hard hat is prohibited. Hard hats that have sustained a major 
impact will be discarded. 

21.5 ERM-Provided PPE 

ERM provides PPE to our employees in accordance with applicable regulatory standards.  
Prescription safety glasses and protective footwear are subsidized (see S3-NAM-021-WI1 and 
S3-NAM-021-WI2, respectively).  Employees are discouraged from providing their own PPE.  
Employees are responsible for ensuring that ERM-provided PPE is maintained and replaced as 
needed.  During routine inspections of field-based activities, the Field Safety Officer (FSO), 
Project Manager, or Division Health and Safety Leader will observe the condition of employee 
PPE. 
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1. Purpose and Scope 

ERM will provide active field employees with protective footwear that meets the general 

requirements of Title 29 Code of Federal Regulations (CFR) 1910.132 found in Subpart I 

(Personal Protective Equipment) and the specific requirements of 29 CFR 1910.136 (Foot 

Protection).  This policy applies to new employees who will perform field work and current 

employees who need to replace their protective footwear.  

2. Specifications 

The foot protection standard in 29 CFR 1910.136 specifies that protective footwear must 

comply with: 

• ASTM International (formerly known as the American Society for Testing and 

Materials) Standard F2412-05 (Standard Test Methods for Foot Protection) and 

ASTM International Standard F2413-05 (Standard Specification for Performance 

Requirements for Protective Footwear), or 

• American National Standards Institute (ANSI) Standard ANSI Z41-1991/1999 

(American National Standard for Personal Protection – Protective Footwear). 

2.1   ASTM Standards 
 

The ASTM standards cover minimum requirements for the design, performance, testing and 

classification of protective footwear.  Footwear certified as meeting ASTM F2413-05 must meet 

impact resistance and compression resistance tests.  The requirements of additional sections of 

the standard may be met as needed (e.g., metatarsal protection, conductive protection, electric 

shock protection, static dissipative protection and protection against punctures). 

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 ASTM marking contains three or four lines and provides the 

following information: 

Line #1:  This line identifies the ASTM standard that the protective footwear meets (ASTM 

F2413-05). 

Line #2:  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 

2500 pounds and 1750 pounds of compression respectively). The metatarsal designation (Mt) 

and rating (75 or 50 foot-pounds) is also identified, as necessary. 
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Lines #3 and #4:  These lines are used to identify footwear made to offer protection from 

specific types of hazards referenced in the standard, including 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. 

Example: 

 

2.2  ANSI Standards 

The ANSI standard also defines performance measurements and test methods for protective 

footwear.  The ANSI Z41-1999 requires suppliers and manufactures of protective footwear to 

have independent laboratory test results available to confirm compliance with the standard.  

Footwear certified as meeting ANSI Z41 must meet impact resistance and compression 

resistance tests.  The requirements of additional sections of the standard may be met as needed. 

Protective footwear can meet all or some of the requirements of the ANSI standard, as long as it 

first meets the requirements for toe protection.  For example, protective footwear that meets the 

impact and compression requirements of the ANSI standard may not provide protection for 

metatarsal, electrical or penetration hazards. All footwear manufactured to ANSI specifications 

will be marked with the specific portion of the standard with which it complies. 
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The ANSI standard incorporates a coding system that manufacturers use to identify the portions 

of the standard with which the footwear complies. The identification code must be legible 

(printed, stamped, stitched, etc.) on one shoe of each pair of protective footwear. 

Line #1:  This line identifies the ANSI standard. The letters PT indicate the protective toe 

section of the standard. This is followed by the last two digits of the year of the standard with 

which the footwear meets compliance (1999). 

Line #2:  This line identifies the applicable gender (M or F) for which the footwear is intended. 

It also identifies the existence of impact resistance (I), the impact resistance rating (75, 50 or 30 

foot-pounds), compression resistance (C), and the compression resistance rating (75, 50 or 30 

which correlates to 2500 pounds, 1750 pounds, and 1000 pounds of compression respectively). 

Lines #3 and #4:  Lines 3 and 4 are used to reference additional sections in the standard. They 

are used to designate metatarsal (Mt) resistance and rating, conductive (Cd) properties, electrical 

hazard (EH), puncture resistance (PR) and static dissipative (SD) properties, if applicable. Line 4 

is only used when more than three sections of ANSI Z41 apply. 

Example: 
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3. Purchase Requirements 

The following shall apply to the purchase of protective footwear: 

• The footwear must consist of a boot with steel or composite toes, a leather upper, and a 

durable outsole and heel.  The boots must provide adequate ankle support and have 

either a steel or fiberglass shank that provides arch support.  Puncture resistance is 

suggested, but not required.  The employee must be able to prove the boots meet one 

of the standards described previously in this document. 

• The maximum allowable subsidy for protective footwear purchase is $150.00.  Note that 

any amount, including tax, above $150.00 is the responsibility of the employee and will 

not be reimbursed.  The cost of the boots will be reimbursed through the ERM expense 

report process.  Time spent shopping or getting fitted for new boots is not chargeable. 

• Protective footwear will be replaced at a frequency of not more than once every 12 

months. 
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28.0 SAFE BEHAVIORS AND FEEDBACK 

ERM strives to ensure that everyone – ERM employees, ERM subcontractors or anyone who comes 
within the ERM work environment – goes home safely at the end of each work day.  This is one of 
ERM’s Core Values.  We live this Core Value through our Safety Culture, which is embodied by 
the phrase “You See It.  You Own It. And Share It.” 

It means that:  

• We know that we have a responsibility to look out for each other, to intervene with each other 
when necessary, to be proactive and to help keep safety issues from becoming problems. 
• We also look out for ourselves.  If we recognize that a situation is unsafe, we are expected to 
stop what we’re doing, reassess the situation and consult with others if necessary before 
proceeding safely. 
• We assign no blame to anyone who raises safety issues. 
• We strive to learn big lessons from the big and especially small events that are part of our 
daily experience. 

ERM believes that sustainable path to world-class safety performance is one where safe behaviors 
are engrained in the actions and decisions of our people. 

28.1 Stop Work Authorization 

It is ERM policy that all ERM and ERM subcontractor employees have the authority, without 
fear of reprimand or retaliation to: 

• Immediately stop any work activity that presents a danger to the site team or the public. 

• Get involved, question and rectify any situation or work activity that is identified as not 
being in compliance with the HASP or with broader ERM health & safety policies. 

• Report any unsafe acts or conditions to supervision or, preferably, intervene to safely 
correct such acts or conditions themselves. 

28.2 The Observation & Feedback Program 

The Observation & Feedback Program (OFP) is a comprehensive behavior-based approach to 
health and safety that stresses the importance of individuals acting as leaders to constructively 
challenge others’ thoughts and actions about safety. ERM employees and ERM 
Subcontractors participate in OFP. 

OFP is supported by three main processes: 

• Seeing 

• Owning 

• Sharing 
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All ERM employees are trained in the elements of Observation & Feedback, described below. 

28.3 Observation & Feedback Elements 

Every employee at ERM is empowered to identify (See), intervene and correct (Own) unsafe 
acts and conditions both in the office and in the field – even if that requires calling a stop to 
work activities.  ERM employees are likewise empowered to provide positive feedback to 
colleagues when they observe safe behaviors. This empowerment extends to ERM 
subcontractors. 

The lessons learned from individual safety events which are seen, owned, and shared are 
pooled to form a robust operational picture of ERM’s safety program in action.  This picture 
can be used to highlight trends within or across projects that require attention or to identify 
innovative practices and exemplary behaviors that are worthy of elevation and recognition. 

Operationally, this entails the following. 

28.3.1 Seeing 

The “See” element involves a specific safety scanning technique whereby ERM employees 
are better able to recognize unsafe acts and unsafe conditions in their field of vision.  
“Seeing” emphasizes rapid hazard recognition, risk assessment and evaluating work 
spaces and tasks before beginning work. 

28.3.2 Owning 

The “Own” element reinforces the empowerment that ERM employees have, as safety 
leaders, to safely correct unsafe conditions at work and unsafe actions they may see others 
doing through personal intervention, even if such requires issuing a “Stop Work” order.  
The Own element imparts Socratic teaching and coaching techniques to ERM employees 
that are designed to make personal safety interventions immediately effective and 
transformative in the long-run.  The ultimate goal is to get the intervention target to “See” 
and “Own” the situation for themselves. 

28.3.3 Sharing 

ERM seeks to lever what is learned from the individual events “Seen” and “Owned” 
through sharing of experiences through the Event Communication System (ECS; see S3-
NAM-016-PR).  The ECS allows data analysis to occur on the safety events entered or 
shared within the system. ERM can track trends occurring on a global scale, and issue 
Safety Alerts and Lessons Learned in real-time. 
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Project Name/ Location:  

Project Number:  Date:  Time:  

Meeting Leader:  

What work will be conducted on site today and by whom? 

Work Tasks(s) Conducted By: 

 
 
 

 
 
 

1. Review relevant sections of the Health and Safety Plan (HASP), Job Hazard Analyses (JHAs) for planned 
tasks, and any other applicable procedures.  Discuss potential hazards of planned work and control 
measures to be used to eliminate or reduce risks (including PPE). 

2. Does everyone fully understand the task(s)?  Are there any chances that need to be assessed?  Use SNAP 
cards to assess risks associated with changed or unplanned tasks. 

3. Remind the team that everyone on the job site is empowered to stop work if something is unsafe or if there 
are any questions or concerns regarding safety. 

What overlapping/simultaneous operations will occur today? 
 

 

What tools and equipment are required for today’s tasks?  Have they been inspected and are they in good condition. 
 

 

What training/qualifications/experience is necessary for today’s assigned tasks? 
 

 

List any new or Short Service personnel on site today: 
 

 

Discussion of recent incidents, near misses. Field inspection findings, or other safety observations (or observations 
from similar tasks performed at other sites): 
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Additional Safety Meeting Topics (check those discussed) 

☐ What client safety rules or procedures are applicable to today’s activities? 

☐ How will you communicate with others on site?  How will you communicate with the PIC and PM? 

☐ What are the potential impacts of planned activities to visitors, nearby workers, or the public? 

☐ Who do you contact if you have questions or before deviating from written procedures? 

☐  What happens and who do you contact if there is an injury or other emergency?  If working at an active facility, how will you 
be alerted of an emergency and what will you do? 

☐  Where is the emergency gathering/evacuation assembly area?  Where is nearest medical facility?  If medical help is more 
than five minutes away, is at least one person on site trained in first aid/CPR? 

☐  Where are the fire extinguisher, first aid kit, eyewash, and/or safety shower located? 

☐  Are any work permits required? 

☐  Has anything unexpected or out-of-the-ordinary occurred on this job recently to share? 

☐  Is there anything different about today’s operations as compared to yesterday or previous days? 

☐  What is the worst that could happen if something goes wrong today? 

☐  What activities occurring today could result in hand injuries?  Is everyone aware that the use of fixed open-blade knives is 
not permitted? 

☐  What natural hazards are present (including plants, animals, and insects)? 

☐  What areas of the site have slip/trip/fall hazards?  Can these be avoided?  Are everyone’s work boots in good shape? 

☐  Other items:   

Meeting Attendees (including employees, contractors, and visitors) 

Name Company Sign-In* Sign-Out** 

    

* Signature/initials in this space verify that the employee is fit for performing work. 

** Signature/initials in this space verify that the employee was uninjured during the workday. 
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1. Purpose and Scope 

This procedure describes: 

• Contractor health, safety, security, and environmental (HSSE) performance expectations; 

• The pre-evaluation process for approval of contractors, their safety programs, and their 

insurance documents; 

• The evaluation of contractor safety performance while working for ERM; and 

• The responsibilities of the ERM project team with respect to implementation of this 

program and oversight of contractor safety. 

The procedure applies to all ERM work activities which are contracted to an outside firm, except 

those specifically excluded elsewhere in this document.  This procedure does not apply to third 

party contractors which may be working on the same site as ERM, but do not have a contractual 

relationship with ERM. 

2. Roles and Responsibilities 

Partner in Charge (PIC): Responsible for the following elements: 

• Ensure a contractor management program is implemented, understood, and followed by 

employees under their charge and working on their projects; 

• Appoint a Project Manager/Supervisor who will manage all aspects of conformance with 

the procedure; 

• Approve and execute contractor agreements for each contractor working on ERM  

projects/sites and may participate in negotiations, as necessary; 

• Assess, in conjunction with the Project Manager/Supervisor, the performance of ERM 

contractors based on observations and assessments in the field; 

• Correct, in conjunction with the Project Manager/Supervisor, any observed deficiencies 

in the performance of the ERM contractor; and 

• Correct any deficiencies in the implementation of the program as identified by the 

Division HSSE Leader. 

Project Manager/Supervisor: Responsible for the following elements: 

• Perform observations of contractor work processes to assess whether or not the contractor 

is operating in accordance with applicable health and safety requirements; 
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• Verify contractors are approved to provide services to ERM as established by ERM’s 

Global Contractor Management Program.; 

• Communicate ERM and client driven HSE requirements to project contractors by 

providing the standard contractor agreement or a project- or client-specific contractor 

agreement during project planning or scoping; 

• Understand and confirm the competency of ERM contractor staff who will be providing 

field project support; 

• Request required documentation from contractors as defined in any project-specific 

agreements (i.e., Contractor Health and Safety Plans, Job Hazard Analyses (JHAs), work 

procedures, etc.); 

• Interact with and mentor contractors during the working relationship; 

• Evaluate best practices provided by contractor personnel for potential inclusion in project 

work planning; 

• Stop work where deviations from accepted health and safety requirements are observed; 

• Correct, in conjunction with the PIC and the Division HSSE Leader, any observed 

deficiencies in the performance of the contractor;  

• Work with the contractor to complete incident investigations and, where needed, root 

cause evaluations, for incidents and high-value near misses which occur on ERM job 

sites; and 

• Contact ERM Legal in the event of serious or repeated breaches of health and safety 

requirements and assess whether action is warranted under the contract. 

Division HSSE Leader: Responsible for the following elements: 

• Evaluate implementation of these policies during health and safety plan reviews and 

project audits; and 

• Communicate identified deficiencies to the PIC. 

ERM Staff: Responsible for the following elements: 

• Attend and interact with contractors during safety meetings to ensure that the scope of 

work, risks and precautions are understood by all project participants; 

• Raise any concerns of job performance with the project management and contractors as 

established in the project communications plan, including implementing stop work 

authority if there is an imminent risk of injury or property damage; and 

• Utilize the Event Communication System (ECS) to report any incidents, near misses, 

unsafe acts and conditions and remarkable safe behaviors observed during work with 

contractors. 
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3. Definitions 
A contractor is defined as a person or company engaged by ERM for work or services billed to a 

project, or work or services for ERM in an ERM office.  The term “contractor” may include 

contractors, subcontractors, consultants, sub-consultants, vendors, and suppliers.  

 

Companies that provide a professional service to ERM such as accounting, legal or professional 

services, travel planning, taxis, etc., or who provide a supply service to ERM offices, such as non-

operated equipment rental, coffee vending, food vending, water cooler vending, etc. are not 

considered contractors under this procedure. 

4. Procedure 

4.1 Contractor Prequalification and Selection 

Contractors desiring to perform work for ERM shall be required to be pre-qualified in 

accordance with ERM’s Global Contractor Management Program. In the USA, Pacific Industrial 

Contractor Screening (PICS), a third-party service provider, qualifies and maintains updated 

information about suppliers and contractors based on the requirements of its clients.  Contractors 

will submit a variety of information to PICS, including insurance limits, OSHA logs, safety and 

training programs, bonding capability, and diversity information.  Potential contractors also have 

to agree to adhere to ERM’s policies, including our Anti-Bribery and Corruption (ABC) Policy 

and Business Conduct and Ethics Agreement, and Subsurface Clearance Program (as applicable). 

PICS shall evaluate the information provided by the proposed contractor and compares it to a 

detailed list of requirements provided by ERM.  Information submitted by the contractor must be 

updated at least annually. 

ERM's minimum safety criteria for US firms are as follows: 

• No fatalities in the past 5 years;  

• A Total Recordable Incidence Rate (TRIR) at or below the industry average for the past 3 

years based on North American Industrial Classification System (NAICS) code;  

• A Days Away/Restricted/Transfer (DART) rate at or below the industry average for the 

past 3 years based on NAICS code;  

• An Experience Modification Rate (EMR) at or below 1.0 for the past 3 years; and  

• No open or unresolved regulatory citations within the past 3 years. 

Companies that service ERM offices such as coffee vendors, vending machine companies, water 

cooler vendors, etc. do not have to be qualified under this procedure.  Additionally, retailers 

providing point-of-sale purchases (e.g., purchase of a tool from Home Depot) do not have to be 

qualified under this procedure.   

Further information on prequalification can be found on the Contractor Prequalification Health 

and Safety Prequalification Process section of the Americas Health and Safety page on Minerva. 
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4.2 Contractor Interactions/Expectations 

The Project Manager/Supervisor must ensure that the contractor is provided with necessary 

information to work safely, including, but not limited to: 

• ERM contact name and phone number; 

• ERM health and safety requirements; 

• Client health and safety requirements (including any drug and alcohol policies); 

• Site-specific emergency action plans; and 

• Safety information from other ERM contractors or third-party contractors at the site. 

The Project Manager/Supervisor must ensure that contractor personnel participate in site-related 

safety meetings, including pre-job meetings, safety orientations, daily tailgate safety meetings, 

and any job-related safety inspections. 

Contractors must conform to all regulatory and policy driven HSSE requirements. Contractors 

are contractually and legally responsible for providing personnel who are qualified to meet or 

exceed the expectations of ERM and customer work scopes. Contractor agreements are used to 

clearly define contractor accountabilities and responsibilities. 

Contractors are expected to conform to their internal HSE policies and requirements as well as 

those of ERM and ERM clients. Where conflicts exist between these policies and requirements, 

contractors must adhere to the most stringent policy and requirement.  Where needed, the 

contractor should have the capability to develop additional safety procedures or hazard 

assessments for work that is performed exclusively by their employees and for which they may 

have superior knowledge. 

Contractors will provide, upon request and at the time of proposing services, a description of 

their HSSE system, as well as resumes, training certificates, course rosters, and other documents 

confirming contractor employee qualifications and competencies. ERM or our selected pre-

qualification vendors may audit these systems and documentation for conformance with defined 

expectations.  Contractors will be provided the opportunity to close any gaps identified during 

this evaluation and Project Managers/Supervisors will ensure gaps are closed before work 

begins. 

4.3 Assessment of Contractor Performance 

The Project Manager/Supervisor should regularly assess the contractor’s operations to determine 

their level of compliance with applicable health and safety requirements.  This should also 

include a review of required health and safety documentation.  Assessment can be performed 

directly by the Project Manager/Supervisor or delegated to appropriate field staff.  ERM’s Health 

and Safety Guidance Document #33 (Health and Safety Audits) or equivalent must be used to 

conduct and document contractor operations. 

Where ERM personnel observe safety events (i.e., incidents, near misses, unsafe acts/conditions) 

related to contractor operations, they should bring the events to the attention of ERM’s Project 
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Manager/Supervisor as well as the contractor management team for immediate resolution.  

Events should also be posted in ERM’s Event Communication System (ECS).  Staff shall take 

the opportunity to also note remarkable safe behaviors to leverage positive activities for 

continuous improvement in projects. 

The Project Manager/Supervisor will evaluate the contractor’s performance following 

completion of the contracted work activities.  If a contractor’s performance is such that the PIC 

or the Project Manager/Supervisor feels that they should be barred from further use by ERM, a 

formal variance should be sent to the Division Managing Director (DMD) providing the reasons 

for the request.  The DMD will make a decision regarding the contractor after consultation with 

appropriate ERM team members and can decide to change the contractor’s approval flag status in 

ERM’s Global Contractor Management System. 

5. References  

• PICS – www.picsauditing.com/ 

• ERM PICS Representative – Angela Wittman (awittman@picsauditing.com; 832-547-

2710) 

• ERM Health and Safety Guidance Document 33 (Health and Safety Audits) 

• ERM Master Contractor Selection Flowchart 

• ERM Variance Request Flowchart 

• ERM Contractor Management Program Frequently Asked Questions (FAQs) Document 
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1 Purpose and Scope 

The purpose of this procedure is to protect employees from drowning while working above or adjacent 

to waterways.  This procedure applies to all ERM projects in North America where a drowning hazard 

exists. 

2 Roles and Responsibilities 

Partner in Charge (PIC): Responsible for the following elements: 

• Ensure this program is implemented, understood, and followed by employees under their charge. 

Project Manager/Supervisor: Responsible for the following elements: 

• Ensure that appropriate pre-job planning is completed to ensure drowning hazards are effectively 

identified; and 

• Ensure that this procedure is implemented on projects where a drowning risk is found to exist. 

Division HSSE Leader: Responsible for the following elements: 

• Ensure availability of training for employees required to comply with this procedure; and 

• Periodically evaluate the effectiveness of this procedure through field audits. 

Field Safety Officer:  Responsible for the following elements: 

• Take necessary steps to minimize the potential for employee exposure to drowning risks; and 

• Coordinate implementation of the requirements contained within this procedure on project sites 

as needed. 

Employees: Responsible for the following elements: 

• Demonstrate behavior, knowledge, and skills provided through training;  

• Take necessary steps to minimize the potential for exposure to drowning risks; and 

• Follow procedures in the event work over or near water is required. 

3 Definitions 

• USCG – US Coast Guard 

• PFD – Personal flotation device 

• Type II PFD – A near shore buoyant vest designed for calm waters.  Most are designed to turn an 

unconscious person face-up in the water. 

• Type III PFD – A floatation aid designed for use in calm waters where there is a good chance of 

quick rescue.  These do not generally turn an unconscious person face-up. 
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• Type IV PFD – A device designed to be thrown to a person in the water to aid in floatation.  

These are not designed to be worn and should be supplemented with a wearable PFD. 

4 Procedure 

4.1 Project Planning 

The first step in project planning is to determine if any work will occur above or immediately 

adjacent to water where a drowning hazard exists.  This may include work from boats, barges, 

docks, off-shore platforms, on or under bridges, or on the banks of rivers, lakes, canals, or other 

waterways which slope so steeply that an employee could fall into the water if no other 

protection (e.g., guardrails, tie-offs, etc.) is used. 

Where a drowning risk is identified, a Level 2 health and safety plan (HASP) is required to be 

prepared prior to conducting work activities in accordance with S3-NAM-029-PR (Project 

Health and Safety).  All employees working on the project who may be exposed to drowning 

hazards must review and sign the HASP prior to performing planned work activities.  Note that, 

in accordance with S3-NAM-048-PR (Lone Worker), employees are not permitted to work alone 

when performing work activities on or over water. 

4.2 Site Activities 

If site activities on or over water present a risk of drowning, the following provisions will be 

required: 

• All affected employees will be provided with a USGC-approved PFD.  This shall include 

either a Type II buoyant vest or a Type III floatation aid.  Employees will be required to 

inspect the PFDs before donning and after use to ensure there are no defects which would 

alter the strength or buoyancy characteristics of the PFD.  Any PFDs found to be 

defective will be removed from service. 

• Type IV throwable PFDs (e.g., ring buoys) with at least 90 feet (27 meters) of line will be 

posted adjacent to the work area.  If the work is area is large, additional Type IV PFDs 

will be staged, as needed.  The distance between throwable PFDs will not exceed 200 feet 

(60 meters). 

• At least one lifesaving skiff will be immediately available at locations where employees 

are working on or over water.  The skiff should be in the water and capable of being 

launched by a single person. 
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4.3 Training/Communication 

Prior to project initiation, all employees working on or over water must be trained on their 

responsibilities and the safe work practices identified in the project HASP.  Documentation of 

training will be maintained in the project safety files. 

5 References 

• ERM Procedure S3-NAM-029-PR (Project Health and Safety) 

• ERM Procedure S3-NAM-048-PR (Lone Worker) 
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Project Name:  
Project Number: 
Inspector/Project Role: 
Date/Time: 
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Document Routing 
FSO Retain copy in site health & safety file, amend to HASP as necessary. 
 
Instructions: Complete the checklist below.  Record any observed Unsafe Acts or Unsafe 

Conditions using a separate form for each.  For additional comments use the back 
of these pages.  Start all comments by identify applicable section for reference.   

 
Personnel Administrative 
Observation Yes No N/A Comments 
Did all site workers attend site 
orientation and HASP? 

    

Are workers attending and signing 
daily toolbox safety meeting? 

    

Are workers reporting unsafe acts 
and conditions? 

    

 
Site 
Observation Yes No N/A Comments 
Are MSDS’S available for each 
chemical at the site? 

    
 

Are flammable liquids stored away 
from ignition sources and in a 
secure place when not in use? 

   
 

Are spill kits readily available? 
   

 

Are fire extinguishers inspections 
current and strategically located?  

   
 

Are adequate hygiene facilities 
available for site workers? 

   
 

Have smoking and eating areas 
been established? 

   
 

Are JHAs completed and reviewed 
by workers in accordance with the 
HASP 

   
 

Do workers comply with site speed 
limits and traffic rules? 

   
 

Do workers comply with site cell 
phone policy? 

   
 

 
Housekeeping 
Observation Yes No N/A Comments 
Is site kept clean, neat and orderly?     
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Are worker hygiene facilities, 
toilets, hand-wash stations, lunch 
area maintained and adequately 
stocked? 

   
 

Are warning signs legible?     
 

Are tools properly stored?    
 

Is trash picked up regularly and 
properly disposed? 

   
 

Is used PPE properly disposed?     
 

Are all containers properly labeled?    
 

Is there accumulated snow or ice 
over footpaths or roadways? 

   
 

 
Emergency Preparedness 
Observation Yes No N/A Comments 
Have workers been informed of the 
site emergency response 
procedures? 

    
 

Do workers know the nearest 
assembly point for their work area? 

   
 

Do workers know the location/s of 
the nearest eyewash/shower? 

   
 

Do workers know the location of 
the nearest first-aid kit 

   
 

Is there at least one first aid trained 
person on site at all times? 

   
 

Do workers know how to report an 
emergency? 

   
 

Do workers know the type of alarm 
used to identify an emergency or 
evacuation at the site? 

   
 

Has a site emergency evacuation 
drill been conducted? 
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Work Zones 
Observation Yes No N/A Comments 
Are exclusion, decontamination 
and safe zones clearly identified 
and maintained? 

    
 

Are workers following proper 
decontamination procedures? 

   
 

Is equipment decontamination 
procedures followed? 

   
 

Is the decontamination station 
adequately stocked? 

   
 

Is the “Buddy System” adhered to?    
 

 
Ambient Work Conditions 
Observation Yes No N/A Comments 
Is sufficient lighting available to 
safely do the work? 

    
 

If the temperature is above 85 F (29 
C), are there liquids available such 
as Gatorade / water? 

   
 

Is there proper ventilation at the 
job site? 

   
 

 
General PPE Matters 
Observation Yes No N/A Comments 
Are hardhats being worn?    

 

Are workers utilizing appropriate 
eye protection for the?   

   
 

Are workers utilizing the 
appropriate foot protection for the 
task? 

   
 

Is hearing protection required and 
utilized? 

   
 

Are workers using and wearing the 
appropriate hand protection for the 
task? 
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Hand and Foot Protection 
Observation Yes No N/A Comments 
Are the appropriate gloves being 
worn by site workers as identified 
by the HASP or JHA? 

   
 

Is the appropriate footwear worn by 
site workers as identified by the 
HASP or JHA? 

   
 

Are disposable gloves and footwear 
disposed of properly? 

   
 

 
Respiratory Protection 
Observation Yes No N/A Comments 
Are copies of employee respiratory 
training records, fit test and fit to 
work statements current and 
available on site? 

   
 

Are workers following respirator 
cartridge change out schedule? 

   
 

Are workers following proper 
respirator donning procedures? 

   
 

Are respirators cleaned and stored 
properly when not in use? 

   
 

 
Condition of Protective Clothing 
Observation Yes No N/A Comments 
 Is protective clothing worn by 
workers in good condition? (no rips 
or tears) 

   
 

Is the type of protective clothing 
selected appropriate for the task? 
(see HASP or JHA’S)  

   
 

Are workers correctly wearing the 
protective clothing?  (e.g., Zippers 
zipped, proper taping of sleeves) 

   
 

Is contaminated clothing properly 
disposed? 
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Ground Disturbance and Excavations 
Observation Yes No N/A Comments 
Has the sub-surface checklist been 
completed and signed off by all 
appropriate parties? 

   
 

Are all sub-surface processes or 
utility lines clearly identified? 

   
 

Is there at least one competent 
excavation person on site at all 
times? 

   
 

Is a copy of the competent 
excavation person training records 
available for review? 

   
 

Are excavations properly sloped 
shored or benched? 

   
 

Are excavations properly protected 
by hard or soft barricade? 

   
 

 
Hand and Powered Hand Tools 
Observation Yes No N/A Comments 
Are all hand tools in good working 
order and appropriate for the task? 

    
 

Are electrical cords in good repair 
and inspected prior to use? 

   
 

Are external GFCI’S used and 
routinely inspected?  

   
 

Are guards and other safety 
devises present and in good 
working order? 

   
 

Are workers wearing hearing 
protection when using high noise 
producing tools? 

   
 

Are workers wearing appropriate 
PPE when using electrical or 
pneumatic tools?  

   
 

Are pneumatic hoses in good 
condition? 

   
 

Is/are fire extinguishers located 
nearby portable compressors or 
generators? 

   
 

Are generators or compressors shut 
down prior to fueling? 

   
 

Are malfunctioning tools tagged 
and taken out of service? 
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Heavy Equipment  
Observation Yes No N/A Comments 
Are daily equipment inspection 
checklists completed? 

    
 

Are safety deficiencies immediately 
repaired or has the equipment been 
taken out of service? 

   
 

Do the back-up alarms work?    
 

Does the operator use three-points 
of contact when getting on/off 
equipment? 

   
 

Is heavy equipment operated 
within its design capacity? 

   
 

Is equipment operated at safe 
speeds for site conditions? 

   
 

Are fire extinguishers present and 
in good working order on all 
equipment? 

   
 

Are keys or control panels removed 
when equipment is not in use? 

   
 

Are workers working with or near 
heavy equipment operations 
wearing high visibility clothing (i.e. 
traffic vest? 

   
 

 
 



ERM Field Audit Checklist

Date of audit: 

PM:

Project information (Client / Site / Type of services/ Name and Number of contractors/Current project activities):

Brief summary of audit results (list best practices observed, repeat findings, etc.):

Project Introduction and Background
GMS No:

Auditor(s):

Staff:
PIC:

Instructions:
The audit should include observations, spot-checks of pertinent documentation (such as training or inspection records) and 
interviews with site staff. Auditors should ensure that interviewees understand that the goal of the audit is to improve on site 
safety and should encourage interviewees to speak openly. It is an opportunity for leaders to communicate their expectations.  

This checklist has been developed for all types of field projects and therefore includes open questions. For field work including 
(i) travelling abroad or (ii) secondments, please use the relevant section in addition to the project audit checklist. 

Please use the Audit Finding Action Plan at the end of this document to describe the finding for each item that has not been 
marked “Yes” or “N/A”. 

In exceptional cases, use the auditor’s notes section to explain why an element that is marked “No” does not require an Action 
Item. 

Corrective action measures should be developed by the PIC for the project with support by the PM and local H&S advisers. 
This completed form and associated action plan should be sent to the BU H&S Lead. Where a corrective action has been 
implemented immediately on site, this should also be noted. 

Scoring the Audit – Score the audit by following the instructions provided on the scoring page of this document. The resulting 
score is a relative guide for the project leadership on how well their project performed during the audit. 

This symbol indicates situations or actions that are of high risk or relate to 5 For Life (driver and vehicle safety, 
travel safety and security, subsurface clearance, short-service employees, and marine/offshore activities), and are 
weighted more heavily during scoring the project. 
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Yes No N/A
1

1.1

1.2

1.3
1.4

1.5

1.6

1.7

2

2.1

2.2

2.3

2.4
3

3.1
3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11
3.12
3.13

3.14

3.15

3.16
3.17
3.18

Field Visit Review Questions

Planning and Risk Assessment

Insert "X" or similar, below

Is the appropriate level ERM HASP available / complete / up-to-date / signed by 
field staff?

Do ERM personnel have the appropriate H&S training? Verify training in the 
Academy for onsite employees upon your return to the office.

If work permits are required, are all personnel on the site aware of and following 
the requirements?

Are wastes appropriately collected and disposed of?
Is the general housekeeping at the work site appropriate?
Is the work site appropriately lighted?

Layout and Condition of Work Area

Site Access, Registration and Induction

If work permits are required (client, regulatory, or procedural), have they been full 
completed (including date and signature, if required)?

Does the HASP include a requirement to report accidents and near misses?
Is the PPE identified in the HASP appropriate to risks?

Is the information included in the HASP (e.g., safety measures, job hazard 
analyses, emergency procedures, etc.) appropriate to the project risks?

Are daily tailgate meetings conducted at the beginning of each day?

Have all persons temporarily accessing the work site received a safety induction 
and are unauthorized persons prevented from entering the work site?

Did all site workers attend a site orientation/client specific training and sign off on 
the HASP?

Are all site workers accessing the work site familiar with scope of work and 
associated risks?

Are materials stored /stacked safely and orderly to prevent hazards from falling, 
rolling or collapsing materials and trip hazards? Are storage areas appropriate for 
the items being stored?

Have obstacles or other hazards (such as holes or excavations) within the work 
area been removed or secured and are warning signs in place and appropriate for 
hazards which cannot be mitigated?

If working on or near roadways, is the work area appropriately marked and secured 
against traffic impact? (i.e. adequate safety zone, appropriate barriers, traffic 
controls signage)

Is the size and location of delineated work site adequate?
Is the work site appropriately delineated (cones / fencing / tape)?

Are worker hygiene facilities, toilets, hand-wash stations, and/or lunch areas 
present and in good/clean condition?

Is the appropriate fire extinguishing equipment in place? 

Are emergency precautions in the work area (including emergency escape routes, 
hydrants, fire extinguishers) accessible / unblocked? 

Have areas with specific fire risks within or close to the work site been identified 
(flammables or fuel storage areas etc.) and are minimum distances kept?

Is the storage of hazardous materials on work site acceptable and labelled?

Are specific site procedures being adhered to (such as speed limits, smoking, 
eating, cell phone use)?

Is ERM staff and contractors familiar with site-specific emergency procedures, 
escape routes, and assembly points?

Is a map to the local hospital/clinic prominently posted/available? 
Are emergency phone numbers displayed / available?
Are first aid kits / facilities available?
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Yes No N/A
4

4.1

4.2

4.2.1

4.3

4.4

4.5

4.5.1

4.6

4.8

4.9

4.9.1

5

5.1

5.2

5.3

6

6.1

6.1.1

6.1.2

6.2

7

7.1

7.2

7.3

7.4

7.5

Chemical Exposure

Personal Protective Equipment

Contractors

Has hand digging been waived? If “yes”, has a similar safety level been achieved 
(describe below)?

Subsurface Clearance (SSC)  

Through discussions with field personnel, are staff aware of the 
proper/storage/disposal of PPE?

Is there a source/procedure for staff to replace/resupply worn or used PPE?

Has an Experienced Person (EP) responsible for the supervision of SSC activities 
been appointed?

Have the appropriate tools been brought by the contractor to perform physical 
clearance, and equipped with the appropriate electrical insulation?

Are utilities present within a 10 foot or 3 meter radius of drilling or excavation 
location? (if “no” or “N/A” move to Question 4.6)

Have all planned areas of disturbance been cleared (unless waived) by a public 
and private utility marking contractor using a Cable Avoidance Tool, Ground 
Penetrating Radar (GPR), or other suitable means?

Have all parts of the SCPP been sufficiently completed (information sources, site 
service model, and any clearance waivers)?

Has a Subsurface Clearance Project Plan (SCPP) been completed as part of the 
project HASP?

Have the appropriate waivers been completed for performing intrusive work within 
a critical zone?

Is the contractor performance (housekeeping, adherence to rules, PPE) in 
accordance with the project HASP?

Does the contractor have the work specifications and understand the scope, and 
all HASP requirements/risks?

Are all contractors being used approved per the local Contractor Pre-qualification 
process?

Are worker and equipment decontamination procedures followed as required?

Do field staff know the chemical exposure limits, as well as PPE requirements, and 
potential emergency procedures after accidental contact with chemicals?

Are emergency showers or eyewash facilities available if identified in the HASP? 

Is monitoring equipment (such as PID, gas detectors, explosion meters) present, 
well-maintained, calibrated, and used as required by HASP? 

Has the potential for exposure to hazardous substances been identified, including 
exposure limits for chemicals and explosive atmosphere? (should be included in 
HASP)

If excavating, has the 2 ft/60 cm “no mechanical digging” buffer around subsurface 
structure or utility been adhered to?

Has the point disturbance been physically cleared to a diameter of at least 125% 
larger than the largest downhole tool?

·         2 ft/60 cm deeper than the expected invert elevation or 8 ft/240 cm
           below ground surface (inside of critical zone).

·         5 ft/150 cm below ground surface (outside of critical zone), or 
·         2 ft/60 cm beyond bottom of local frost line, or 

Has physical clearance been performed down to the following for each borehole? 
(If soft clearing was waived, moved to 4.9)

Field Visit Review Questions

4.7

Is the PPE in use still effective/in good condition and within their designed 
lifespan? (i.e. clean high visible vest, worn respirators, old hard hats, etc.)

Do onsite staff correctly wear the appropriate task specific PPE in accordance with 
the site HASP?

Has a Location Disturbance Permit been completed for each drilling location?

Insert "X" or similar, below
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7.6

Is appropriate safety information (Safety Data Sheets) available for chemicals used 
on site or hazardous substances likely to be present in the soil/groundwater?
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Yes No N/A
8

8.1

8.2

8.2.1

8.3

8.4

 8.4.1

8.4.2

8.5

8.6

9

9.1

9.1.1
9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9 Have all overhead risks been addressed (i.e. trees and power lines)?

If lifting / hoisting is required, is a Hoisting plan in place, including a pre-hoist 
equipment check?

If work at heights are performed, is fall prevention measures in place? Are 
collective measures (scaffolding) preferred to individual measures (harnesses)?

If work in explosion-protected areas required, have are all procedures established 
and being followed?

Specific High Risk Hazards and Safety Procedures 

Machinery, Equipment and Vehicles

Are vehicles/rigs regularly maintained and inspected as required (last inspection 
report available)?

Have vehicle inspection checklists been completed for ERM-owned vehicles 
onsite?

Are ERM and contractor machinery, equipment, and vehicles in good condition?

Do ERM staff and contractors have the required training and authorizations to 
operate equipment and vehicles (such as driving or operating licenses)?

Field Visit Review Questions

Is portable electrical equipment electrically isolated (e.g., equipped with Ground 
Fault Circuit Interrupters - GFCI-, or double insulated) and are all electrical 
cords/plugs in good condition?

Are electrical tools and connections in good condition and appropriate for the site 
conditions and their intended use?

Are the emergency switch off devices present, in working order, and accessible 
from the work area?

Is machinery appropriately guarded, a work area/safety zone established, and are 
only the appropriate personnel allowed around the equipment in operation?

If hot work is being performed, have all permits been obtained from site contact?

Is entering of confined spaces by contractors required? Have all permits and 
procedures established and followed? 

Are lockout / tagout / de-energize procedures required / established / followed?
Are procedures for work at or near water required / established / followed?
Has a lone working procedure been established and being followed?

Is the “buddy system” being followed while onsite? (if “yes” move to Question 9.2)

Have risks from moving equipment and/or parts been addressed (e.g. being struck 
or hit by vehicles, caught by augers, etc.)? 

Insert "X" or similar, below
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Yes No N/A
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

2

2.1

2.2

2.3

2.4

2.5

2.6

3

3.1

3.2

3.3

3.4

4

4.1

4.2

4.3

4.4

4.5

4.6

Has experience and information from other ERM staff, client, and local embassies 
obtained and taken into account?

Are travellers comfortable with all planned travel arrangements?
Have the travel arrangements been discussed within project team prior to 
departure?

Field Visit Review Questions

Travel Planning and Travel Risk Assessment
Travellers, PMs and PIC with TRA training? Verify training in the Academy for 
onsite employees upon your return to the office.

Travellers, PMs and PIC with malaria awareness training? Verify training in the 
Academy for onsite employees upon your return to the office.

Has insurance limitations and/or needs for additional insurance coverage been 
verified (e.g. additional insurance premium for disturbed or remote locations)?

Has an evacuation plan established?

Have security and terrorism risks assessed and prevention measures 
implemented? 

Has registration to local embassy been completed?

Has registration for country-specific CRG or International SOS alerts – CRG 
consulted prior to departure for high risk locations?

Has means and schedule of communication been established, verified and 
described in TRA?

Insert "X" or similar, below

Has whole itinerary been considered, including intermediate locations in different 
destinations (customs/visas issues)?

Are project specific medical exams required and being performed as scheduled?
Are food and drink provided of appropriate standards?

Have vaccination, medical prophylaxis and expert medical advice obtained and 
implemented?

Have hygiene and health risks been assessed and suitable arrangements 
implemented?

Travel to and In Country Travel – Accommodation & Safety

Health / Medical

Emergency Preparedness, Security and Terrorism

Have natural / environment hazards been assessed for travel and destination and 
have prevention measures been implemented (insects, animals, plants, climate, 
etc.)? 

Are the accommodations and living premises during travel appropriate?

If vehicle or driver services are to be used, are vehicles in good condition and are 
the drivers deemed reliable? 

Have in-country travel risks been assessed and information obtained with regard to 
reliability of transportation plans?

Have arrangements been made to be met at airport by contact for High Risk 
Countries?

Has a Travel Risk Assessment (TRA) been prepared, and is the approved version 
onsite?

Has the TRA been reviewed and approved by required parties?
Has any Control Risk Group (CRG) advice been taken into account and 
appropriate prevention measures included in TRA, including standing travel 
advice?
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Yes No N/A
1

1.1

1.2

1.3

1.4
1.5
1.6
1.7
2

2.1

2.2
2.2.1
2.2.2
2.2.3
2.2.4
2.2.5
2.2.6

2.3
- emergency instructions, facilities and equipment
Conflicting or redundant ERM / Client policies identified and managed?

Has any client-specific standards communicated and understood?
Project Implementation
Is confirmation of both parties understanding the expectations/deliverables of the 
project available?

Are the appropriate arrangements in place as planned?
- systems & utilities

Secondment Additional Questions

Project Planning
Is the HASP prepared, including health, safety and security risks appropriate to 
ERM tasks, client facilities, project environment and travel/accommodation? 

Has workload and work/rest distribution been considered (including travel time to 
and from the site)? (travel and work hours should be below 12 total)

Are the contact people defined, responsibilities defined and communication 
schedule established with the ERM team (definition of relationships/responsibilities 
and communication/reports)?

Has any client-specific training received by consultants?

Are consultants in secondment with appropriate qualification and training?
Are specific project-related medical exams implemented?

Insert "X" or similar, below

- equipment
- PPE
- accommodations
- travel means
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Project Field Audit Scoring
(To be completed upon return to office, within excel file)

Project Score Percent
Project Score 254
-------------------------------------------------
Total Score Possible 254

100%

The audit score should be provided to the project leadership on the basis that the score indicates the relative condition of their 
project’s health and safety compliance. Additionally, it should be communicated that no matter how well or poorly the project 
performed, the goal for all projects are 100% compliance and any corrective actions should be performed as quickly as able, 
and to the fullest extent. 

Each audit item was given a weighted score based on its importance/level of risk associated with the hazard/impact to the 
project or staff/relation to the 5 For Life (driver and vehicle safety, travel safety and security, subsurface clearance, short-
service employees, and marine/offshore activities).
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Target
Date

Audit Findings Action Plan (attach a separate sheet if needed)

Finding
(Please provide 
checklist ref.)

Corrective Action
(be specific)

Person/Party 
Responsible
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Other observations / Auditor’s Notes / Photos / Additional comments from interviewees, including positive 
observations: (use separate sheets as needed)
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MATERIAL SAFETY DATA SHEET 
Diesel Fuel (All Types) MSDS No. 9909

Revision Date:  10/18/2006 Page 1 of 7 

EMERGENCY OVERVIEW 
CAUTION!

OSHA/NFPA COMBUSTIBLE LIQUID - SLIGHT TO MODERATE IRRITANT 
EFFECTS CENTRAL NERVOUS SYSTEM
HARMFUL OR FATAL IF SWALLOWED 

Moderate fire hazard.  Avoid breathing vapors or mists. May cause dizziness 
and drowsiness.  May cause moderate eye irritation and skin irritation (rash).
Long-term, repeated exposure may cause skin cancer. 
If ingested, do NOT induce vomiting, as this may cause chemical pneumonia 
(fluid in the lungs).

NFPA 704 (Section 16)

1.  CHEMICAL PRODUCT AND COMPANY INFORMATION
Hess Corporation 
1 Hess Plaza 
Woodbridge, NJ 07095-0961 

EMERGENCY TELEPHONE NUMBER (24 hrs): CHEMTREC (800) 424-9300
COMPANY CONTACT (business hours): Corporate Safety (732) 750-6000 
MSDS INTERNET WEBSITE: www.hess.com (See Environment, Health, Safety & Social Responsibility)

SYNONYMS: Ultra Low Sulfur Diesel (ULSD); Low Sulfur Diesel; Motor Vehicle Diesel Fuel; Diesel 
Fuel #2; Dyed Diesel Fuel; Non-Road, Locomotive and Marine Diesel Fuel; Tax-exempt 
Diesel Fuel 

See Section 16 for abbreviations and acronyms.

2.    COMPOSITION and CHEMICAL INFORMATION ON INGREDIENTS 

INGREDIENT NAME (CAS No.) CONCENTRATION PERCENT BY WEIGHT 
Diesel Fuel (68476-34-6) 100
Naphthalene (91-20-3) Typically < 0.01 

A complex mixture of hydrocarbons with carbon numbers in the range C9 and higher.  Diesel fuel may be 
dyed (red) for tax purposes.  May contain a multifunctional additive.

3. HAZARDS IDENTIFICATION
EYES
Contact with liquid or vapor may cause mild irritation. 

SKIN
May cause skin irritation with prolonged or repeated contact. Practically non-toxic if absorbed following 
acute (single) exposure.  Liquid may be absorbed through the skin in toxic amounts if large areas of skin 
are repeatedly exposed. 

INGESTION
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into 
the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), 
severe lung damage, respiratory failure and even death. 

Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and 
central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors, 
convulsions, loss of consciousness, coma, respiratory arrest, and death may occur. 



 

MATERIAL SAFETY DATA SHEET 
Diesel Fuel (All Types) MSDS No. 9909

Revision Date:  10/18/2006 Page 2 of 7 

INHALATION
Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract.  Central nervous 
system (brain) effects may include headache, dizziness, loss of balance and coordination, 
unconsciousness, coma, respiratory failure, and death. 

WARNING:  the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result 
in hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels, 
which may cause unconsciousness, suffocation, and death. 

CHRONIC EFFECTS and CARCINOGENICITY
Similar products produced skin cancer and systemic toxicity in laboratory animals following repeated 
applications.  The significance of these results to human exposures has not been determined - see 
Section 11 Toxicological Information. 

IARC classifies whole diesel fuel exhaust particulates as probably carcinogenic to humans (Group 2A). 
NIOSH regards whole diesel fuel exhaust particulates as a potential cause of occupational lung cancer 
based on animal studies and limited evidence in humans. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash). 

4. FIRST AID MEASURES   
EYES
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min.  Hold 
eyelids open to ensure adequate flushing. Seek medical attention. 

SKIN
Remove contaminated clothing.  Wash contaminated areas thoroughly with soap and water or waterless 
hand cleanser.  Obtain medical attention if irritation or redness develops. 

INGESTION
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous 
vomiting occurs, lean victim forward to reduce the risk of aspiration.  Monitor for breathing difficulties.
Small amounts of material which enter the mouth should be rinsed out until the taste is dissipated. 

INHALATION
Remove person to fresh air. If person is not breathing provide artificial respiration.  If necessary, provide 
additional oxygen once breathing is restored if trained to do so. Seek medical attention immediately. 

5. FIRE FIGHTING MEASURES 
FLAMMABLE PROPERTIES:
FLASH POINT:    > 125 oF (> 52 oC) minimum PMCC 
AUTOIGNITION POINT:   494 oF (257 oC)
OSHA/NFPA FLAMMABILITY CLASS: 2 (COMBUSTIBLE)    
LOWER EXPLOSIVE LIMIT (%):  0.6 
UPPER EXPLOSIVE LIMIT (%):   7.5 

FIRE AND EXPLOSION HAZARDS
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.
When mixed with air and exposed to an ignition source, flammable vapors can burn in the open or 
explode in confined spaces. Being heavier than air, vapors may travel long distances to an ignition source 
and flash back.  Runoff to sewer may cause fire or explosion hazard. 

EXTINGUISHING MEDIA
SMALL FIRES:  Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting 
foam, or Halon. 
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LARGE FIRES:  Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but 
may be used to cool fire-exposed containers. 

FIRE FIGHTING INSTRUCTIONS
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire 
extinguishers and other fire fighting equipment. 

Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of 
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing 
apparatus with full facepiece and full protective clothing. 

Isolate area around container involved in fire.  Cool tanks, shells, and containers exposed to fire and 
excessive heat with water.  For massive fires the use of unmanned hose holders or monitor nozzles may 
be advantageous to further minimize personnel exposure.  Major fires may require withdrawal, allowing 
the tank to burn.  Large storage tank fires typically require specially trained personnel and equipment to 
extinguish the fire, often including the need for properly applied fire fighting foam. 

See Section 16 for the NFPA 704 Hazard Rating. 

6. ACCIDENTAL RELEASE MEASURES   
ACTIVATE FACILITY’S SPILL CONTINGENCY OR EMERGENCY RESPONSE PLAN. 

Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay 
upwind and uphill, if possible.  Evaluate the direction of product travel, diking, sewers, etc. to confirm spill 
areas.  Spills may infiltrate subsurface soil and groundwater; professional assistance may be necessary 
to determine the extent of subsurface impact. 

Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking, 
absorbents, or absorbent boom, if possible.  Do not flush down sewer or drainage systems, unless 
system is designed and permitted to handle such material. The use of fire fighting foam may be useful in 
certain situations to reduce vapors. The proper use of water spray may effectively disperse product 
vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require 
protection.

Take up with sand or other oil absorbing materials.  Carefully shovel, scoop or sweep up into a waste 
container for reclamation or disposal - caution, flammable vapors may accumulate in closed containers. 
Response and clean-up crews must be properly trained and must utilize proper protective equipment 
(see Section 8). 

7. HANDLING and STORAGE  
HANDLING PRECAUTIONS
Handle as a combustible liquid.  Keep away from heat, sparks, and open flame! Electrical equipment 
should be approved for classified area. Bond and ground containers during product transfer to reduce the 
possibility of static-initiated fire or explosion. 

Diesel fuel, and in particular low and ultra low sulfur diesel fuel, has the capability of accumulating a static 
electrical charge of sufficient energy to cause a fire/explosion in the presence of lower flashpoint products 
such as gasoline.  The accumulation of such a static charge occurs as the diesel flows through pipelines, 
filters, nozzles and various work tasks such as tank/container filling, splash loading, tank cleaning; 
product sampling; tank gauging; cleaning, mixing, vacuum truck operations, switch loading, and product 
agitation.  There is a greater potential for static charge accumulation in cold temperature, low humidity 
conditions.

Documents such as 29 CFR OSHA 1910.106 "Flammable and Combustible Liquids, NFPA 77 
Recommended Practice on Static Electricity, API 2003 "Protection Against Ignitions Arising Out of Static, 
Lightning, and Stray Currents and ASTM D4865 "Standard Guide for Generation and Dissipation of Static 
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Electricity in Petroleum Fuel Systems" address special precautions and design requirements involving 
loading rates, grounding, bonding, filter installation, conductivity additives and especially the hazards 
associated with "switch loading."  ["Switch Loading" is when a higher flash point product (such as diesel) 
is loaded into tanks previously containing a low flash point product (such as gasoline) and the electrical 
charge generated during loading of the diesel results in a static ignition of the vapor from the previous 
cargo (gasoline).] 

Note:  When conductivity additives are used or are necessary the product should achieve 25 
picosiemens/meter or greater at the handling temperature. 

STORAGE PRECAUTIONS
Keep away from flame, sparks, excessive temperatures and open flame.  Use approved vented 
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain 
explosive vapors. Do not pressurize, cut, heat, weld or expose such containers to sources of ignition. 

Store in a well-ventilated area.  This storage area should comply with NFPA 30 "Flammable and 
Combustible Liquid Code".  Avoid storage near incompatible materials.  The cleaning of tanks previously 
containing this product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In 
Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks". 

WORK/HYGIENIC PRACTICES
Emergency eye wash capability should be available in the near proximity to operations presenting a 
potential splash exposure.  Use good personal hygiene practices.  Avoid repeated and/or prolonged skin 
exposure.  Wash hands before eating, drinking, smoking, or using toilet facilities.  Do not use as a 
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product 
from exposed skin areas.   Waterless hand cleaners are effective. Promptly remove contaminated 
clothing and launder before reuse.  Use care when laundering to prevent the formation of flammable 
vapors which could ignite via washer or dryer. Consider the need to discard contaminated leather shoes 
and gloves. 

8. EXPOSURE CONTROLS and PERSONAL PROTECTION  

EXPOSURE LIMITS
Exposure Limits

Components (CAS No.) Source TWA/STEL Note

Diesel Fuel: (68476-34-6)
OSHA 
ACGIH 

5 mg/m,  as mineral oil mist 
100 mg/m3 (as totally hydrocarbon vapor) TWA A3, skin 

Naphthalene (91-20-3)
OSHA 
ACGIH 

10 ppm TWA 
10 ppm TWA / 15 ppm STEL A4, Skin 

ENGINEERING CONTROLS
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and 
flammability limits, particularly in confined spaces. 

EYE/FACE PROTECTION
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying. 

SKIN PROTECTION
Gloves constructed of nitrile, neoprene, or PVC are recommended.  Chemical protective clothing such as 
of E.I. DuPont TyChem®, Saranex® or equivalent recommended based on degree of exposure. Note: 
The resistance of specific material may vary from product to product as well as with degree of exposure. 
Consult manufacturer specifications for further information. 
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RESPIRATORY PROTECTION
A NIOSH/MSHA-approved air-purifying respirator with organic vapor cartridges or canister may be 
permissible under certain circumstances where airborne concentrations are or may be expected to 
exceed exposure limits or for odor or irritation.  Protection provided by air-purifying respirators is limited. 
Refer to OSHA 29 CFR 1910.134, NIOSH Respirator Decision Logic, and the manufacturer for additional 
guidance on respiratory protection selection. 

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure 
levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying 
respirator may not provide adequate protection.

9. PHYSICAL and CHEMICAL PROPERTIES  
APPEARANCE
Clear, straw-yellow liquid. Dyed fuel oil will be red or reddish-colored. 

ODOR
Mild, petroleum distillate odor 

BASIC PHYSICAL PROPERTIES
BOILING RANGE:  320 to 690 oF (160 to 366  oC)
VAPOR PRESSURE:  0.009 psia @ 70 oF (21 oC)
VAPOR DENSITY (air = 1): > 1.0 
SPECIFIC GRAVITY (H2O = 1): 0.83 to 0.88 @ 60 oF (16 oC)
PERCENT VOLATILES:  100 % 
EVAPORATION RATE:  Slow; varies with conditions 
SOLUBILITY (H2O):  Negligible 

10. STABILITY and REACTIVITY 
STABILITY: Stable.  Hazardous polymerization will not occur. 

CONDITIONS TO AVOID and INCOMPATIBLE MATERIALS
Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources.  Keep away 
from strong oxidizers; Viton ®; Fluorel ®

HAZARDOUS DECOMPOSITION PRODUCTS
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke).

11. TOXICOLOGICAL PROPERTIES  
ACUTE TOXICITY
Acute dermal LD50 (rabbits):  > 5 ml/kg   Acute oral LD50 (rats): 9 ml/kg 
Primary dermal irritation:  extremely irritating (rabbits) Draize eye irritation:  non-irritating (rabbits) 
Guinea pig sensitization:  negative 

CHRONIC EFFECTS AND CARCINOGENICITY
Carcinogenic:  OSHA:  NO IARC:  NO NTP:  NO ACGIH:  A3 

Studies have shown that similar products produce skin tumors in laboratory animals following repeated 
applications without washing or removal.  The significance of this finding to human exposure has not 
been determined.  Other studies with active skin carcinogens have shown that washing the animal’s skin 
with soap and water between applications reduced tumor formation. 

MUTAGENICITY (genetic effects)
This material has been positive in a mutagenicity study. 
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12. ECOLOGICAL INFORMATION
Keep out of sewers, drainage areas, and waterways.  Report spills and releases, as applicable, under 
Federal and State regulations. 

13. DISPOSAL CONSIDERATIONS
Consult federal, state and local waste regulations to determine appropriate disposal options. 

14. TRANSPORTATION INFORMATION
PROPER SHIPPING NAME: Diesel Fuel Placard (International Only): 
HAZARD CLASS and PACKING GROUP: 3, PG III 
DOT IDENTIFICATION NUMBER: NA 1993 (Domestic) 
      UN 1202 (International)
DOT SHIPPING LABEL: None

         Use Combustible Placard if
         shipping in bulk domestically
15. REGULATORY INFORMATION
U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION
This product and its constituents listed herein are on the EPA TSCA Inventory.  Any spill or uncontrolled 
release of this product, including any substantial threat of release, may be subject to federal, state and/or 
local reporting requirements.  This product and/or its constituents may also be subject to other regulations 
at the state and/or local level.  Consult those regulations applicable to your facility/operation. 

CLEAN WATER ACT (OIL SPILLS)
Any spill or release of this product to "navigable waters" (essentially any surface water, including certain 
wetlands) or adjoining shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion 
must be reported immediately to the National Response Center (1-800-424-8802) as required by U.S. 
Federal Law.  Also contact appropriate state and local regulatory agencies as required. 

CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT)
The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which exempts 
crude oil, refined, and unrefined petroleum products and any indigenous components of such.  However, 
other federal reporting requirements (e.g., SARA Section 304 as well as the Clean Water Act if the spill 
occurs on navigable waters) may still apply. 

SARA SECTION 311/312 - HAZARD CLASSES
ACUTE HEALTH CHRONIC HEALTH FIRE SUDDEN RELEASE OF PRESSURE REACTIVE

X X X -- --

SARA SECTION 313 - SUPPLIER NOTIFICATION
This product may contain listed chemicals below the de minimis levels which therefore are not subject to 
the supplier notification requirements of Section 313 of the Emergency Planning and Community Right-
To-Know Act (EPCRA) of 1986 and of 40 CFR 372. If you may be required to report releases of 
chemicals listed in 40 CFR 372.28, you may contact Hess Corporate Safety if you require additional 
information regarding this product. 

CALIFORNIA PROPOSITON 65 LIST OF CHEMICALS 
This product contains the following chemicals that are included on the Proposition 65 "List of Chemicals" 
required by the California Safe Drinking Water and Toxic Enforcement Act of 1986: 

INGREDIENT NAME (CAS NUMBER) Date Listed
Diesel Engine Exhaust (no CAS Number listed) 10/01/1990

CANADIAN REGULATORY INFORMATION (WHMIS)
Class B, Division 3 (Combustible Liquid) and Class D, Division 2, Subdivision B (Toxic by other means) 
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16. OTHER INFORMATION   

NFPA®  HAZARD RATING HEALTH: 0
FIRE: 2
REACTIVITY: 0

Refer to NFPA 704 “Identification of the Fire Hazards of Materials” for further information 

HMIS® HAZARD RATING HEALTH: 1 * * Chronic 
FIRE: 2
PHYSICAL: 0

SUPERSEDES MSDS DATED: 02/28/2001

ABBREVIATIONS:
AP = Approximately <  = Less than  > = Greater than  
N/A = Not Applicable N/D = Not Determined ppm = parts per million 

ACRONYMS:
ACGIH American Conference of Governmental 

Industrial Hygienists 
AIHA American Industrial Hygiene Association 
ANSI American National Standards Institute 

(212) 642-4900 
API American Petroleum Institute 
 (202) 682-8000 
CERCLA Comprehensive Emergency Response, 

Compensation, and Liability Act 
DOT U.S. Department of Transportation  

[General info:  (800) 467-4922] 
EPA U.S. Environmental Protection Agency 
HMIS Hazardous Materials Information System 
IARC International Agency For Research On 

Cancer
MSHA Mine Safety and Health Administration 
NFPA National Fire Protection Association 

(617)770-3000
NIOSH National Institute of Occupational Safety 

and Health 
NOIC Notice of Intended Change (proposed 

change to ACGIH TLV) 

NTP National Toxicology Program 
OPA Oil Pollution Act of 1990 
OSHA U.S. Occupational Safety & Health 

Administration
PEL Permissible Exposure Limit (OSHA) 
RCRA Resource Conservation and Recovery 

Act 
REL Recommended Exposure Limit (NIOSH) 
SARA Superfund Amendments and 

Reauthorization Act of 1986 Title III 
SCBA Self-Contained Breathing Apparatus 
SPCC Spill Prevention, Control, and 

Countermeasures
STEL Short-Term Exposure Limit (generally 

15 minutes) 
TLV Threshold Limit Value (ACGIH) 
TSCA Toxic Substances Control Act 
TWA Time Weighted Average (8 hr.) 
WEEL Workplace Environmental Exposure 

Level (AIHA) 
WHMIS Canadian Workplace Hazardous 

Materials Information System 

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Information presented herein has been compiled from sources considered to be dependable, and is accurate and reliable to the best
of our knowledge and belief, but is not guaranteed to be so.  Since conditions of use are beyond our control, we make no warranties,
expressed or implied, except those that may be contained in our written contract of sale or acknowledgment. 

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if reasonable safety 
procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes no responsibility for injury to vendee or 
third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are followed.  Furthermore,
vendee assumes the risk in their use of the material. 



Materials Safety Data Sheet 
Calcium Peroxide MSDS Number: CA1500

dcn: 584 Revision: 1 Last Updated on: 7/10/2009
 

Product Name: Calcium Peroxide    CaO2 

Synonyms: Calcium Superoxide

Manufacturer: Barium & Chemicals, Inc. 
PO Box 218  
515 Kingsdale Road 
Steubenville, Ohio 43952-5218 
 
Phone: 740-282-9776 
Fax: 740-282-9161 
Web: www.bariumchemicals.com  
 

24-hour Emergency Phone Number: Chemtrec 800-424-9300  
CHEMTREC INTERNATIONAL: 703-527-3887

2.) INFORMATION ON INGREDIENTS
 EINECS PERCENT CAS NO:

Calcium Peroxide 215-139-4 75% 1305-79-9

3.) HAZARDS IDENTIFICATION 
Emergency 
Overview:

Avoid contact with material. Avoid intestinal ingestion. Non-toxic if ingested.

Potential Health 
Effects:

Inhalation: Vapors may be irritating to respiratory tract. Skin Contact: May irritate 
skin. Eye contact: May irritate eyes. Ingestion: May cause distress. Can cause burns

4.) FIRST AID MEASURES 
Inhalation: Get victim to fresh air, if victim is not breathing initiate artifical respiration and seek 

medical help immediately.

Skin Contact: Wash with soap and water.

Eye Contact: Flush with water for 15 minutes. Seek medical assistance

Ingestion Contact: DO NOT INDUCE VOMITING. Rinse mouth and dilute by drinking 1-2 glasses of 
water.

5.) FIRE FIGHTING MEASURES 
Extinguishing Media: Water.

Special Fire Fighting 
Procedures:

Use flooding quantities of water. Use water spray to keep exposed 
containers cool.

Fire and Explosion 
Hazzards:

No information found.

Hazardous Combustion 
Products:

Decomposition at high temperatures releases oxygen.

Protective Measure in Fire: No information found.

6.) ACCIDENTAL RELEASE MEASURES 
Personal Precaution in Spill: Wear personal protective equipment as described in Section 8.
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Environment: Avoid runoff into sewers and ditches.

Spill Clean Up: Contain spill, sweep-up, place in disposal container.

7.) HANDLING/STORAGE 
Usage Precautions:

Usage Descriptions:

Storage Precautions:

Handling Precautions: Store in a cool, dry place. Avoid incompatible materials.

8.) EXPOSURE CONTROLS / PERSONAL PROTECTION 
Protective Equipment: Use adequate ventilation in work area to reduce exposure to eyes.

Process Conditions: No information found.

Respirators: Use NIOSH/NSHA approved respirator.

Protective Gloves: Wear suitable gloves to protect hands from contact.

Eye Protection: Wear suitable protective goggles or glasses to protect eyes from dust.

Other Protection: Wear suitable clothing to protect skin from dust.

Hygienic Work Practices: No information found.

9.) PHYSICAL / CHEMICAL PROPERTIES 
Appearance: powder Color: white to off-white

Odor/Taste: odorless Specific Gravity: 2.92

Solubility: Insoluble Solubility Value: Not applicable.

Melting Point: N/A Boiling Point: N/A

Decomp Temp: Flash Point:

pH:   

10.) STABILITY / REACTIVITY 
Stability: Stable under ordinary conditions of use and storage.

Hazardous Decomp 
Products:

Yields oxygen.

Conditions to Avoid: Keep away from reducing agents, heavy metals, combustible materials, 
mixtures with polysulfide polymers.

11.) TOXICOLOGICAL INFOMATION 
Toxic Dose LD 50: Oral LD 50 > 5 g / kg rat [FMC 188-1052]

Toxicological Info: Non-given

Inhalation: LC 50: > 17 mg / l (1 hr) rat [FMC ICG/T-79.026]

Skin: non-irritating

Eyes: irritating to unwashed eyes

Medical Symptoms: Not applicable

12.) ECOLOGICAL INFORMATION 
Toxicity: Non-toxic.

Distribution: No information found.

Chemical Fate: No information found.

13.) DISPOSAL CONSIDERATIONS 
Disposal Methods: Dispose of in manner that complies with federal, state, and local 

regulations.

General Cleaning:
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14.) TRANSPORTATION INFORMATION 
DOT - GROUND TRANSPORTATION: 
Proper Shipping Name:OXIDIZING SOLID, NOS 
(Calcium Peroxide)  
Hazzard Class: 5.1 
UN. NO#: UN1457 
Packing Group #: 5.1/ / II  

IATA/IMDG REGULATIONS: 
Proper Shipping Name: OXIDIZING SOLID, NOS 
(Calcium Peroxide)  
Hazzard Class: 5.1 
UN. NO#: UN1457 
Packing Group #: 5.1/ / II  
IMDG EMS: F-G, S-Q 

Shipping Options for this product include: 

                     
 
Transportation Notes: NMFC 45600 -- CLASS 70 HST 2917.39.20.00 UPS - NO AIR SHIPMENTS 
 

15.) REGULATORY INFORMATION 

Chemical Inventory Status Part 1

Ingredient: CASNO: TSCA: EINECS: China: Japan: Austrialia:

Calcium Peroxide 1305-79-9 Yes No No Yes Yes

 
Chemical Inventory Status Part 2

Ingredient: CASNO: Korea: DSL: NDSL: Phil.:

Calcium Peroxide 1305-79-9 Yes No No Yes

 
Federal, State, International Regulations- Part 1 

Ingredient: CASNO: SARA 302: SARA 313

  RQ: TPQ: LIST Chemical Catg:

Calcium Peroxide 1305-79-9 No No No No

 
Federal, State, International Regulations- Part 2 

Ingredient: CASNO: RCRA 261.33: TSCA 8(d): CERCLA

Calcium Peroxide 1305-79-9 No No No

 
Additional Items 

Chemical Weapons Convention: Acute: TSCA 12
(b):

CDTA: SARA 
311/312:

Reactivity: Chronic:

No No No No No No No

Fire Pressure: Austrialian HazChem Code: Poison Schedule: WHMIS:

No No No No No

16.) INFORMATION SOURCES 
Information Sources:

Revision Comments:

Other Information:

Disclaimer: Barium & Chemicals, Inc. provides this information as it relates only to the 
specific product designated herein. All information contained in this MSDS 
should be provided to the user's employees and/or customers. The 
information contained herein relates only to the environmental, health and 
safety precautions for the product and is not intended to be relied upon as 
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technical specifications for commercial or other purposes. Do not use the 
ingredient information and/or ingredient percentages in this MSDS as 
product specification. For product specification refer to a Product 
Specification and/or a Certificate of Analysis provided by or requested 
from Barium & Chemicals, Inc. This information relates only to the product 
designated herein, and does not relate to its use in combination with any 
other material or in any other process. This information is intended only 
as a guide to the appropriate precautionaly handling of the product by a 
properly trained person. Individuals receiving this information must 
exercise their independent judgment in determining its appropriateness 
for a a particular purpose. Conditions of use are beyond the control of 
Barium & Chemicals, Inc. Users are responsible to verify the applicability 
of this information under their own operating conditions to determine 
whether the product is suitable for a particular purpose and assume all 
risks of use, handling and disposal of the product, or from the publication, 
reliance upon or other use of the information contained herein. This 
information is furnished without warranty, expressed or implied;except 
htat it is accurate to the best knowledge of Barium & Chemicals, Inc. and 
is based upon data obtained from the manufacturer and/or recognized 
technical sources. Barium & Chemicals, Inc. expressively disclaims all 
express or implied warranties of merchantability and fitness for a 
particular purpose, wiht respect to the product of information provided 
herein, and shall under no circumstances be liable for incidental or 
consequential damages. Barium & chemicals, Inc. assumes no 
responsibility for use, or reliance upon this information. Compliance with 
all applicable federal, state and local laws and regulations remains the 
responsibility of the user. 
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MSDS Number: A2052 * * * * * Effective Date: 08/03/07 * * * * * Supercedes: 02/16/06 

  

ALCONOX®  

1. Product Identification 

Synonyms: Proprietary blend of sodium linear alkylaryl sulfonate, alcohol sulfate, phosphates, and carbonates.  
CAS No.: Not applicable.  
Molecular Weight: Not applicable to mixtures.  
Chemical Formula: Not applicable to mixtures.  
Product Codes: A461  

2. Composition/Information on Ingredients 

 
  Ingredient                                CAS No         Percent        Hazardous                                   

  ---------------------------------------   ------------   ------------   ---------    

  

  Alconox®                                  N/A              90 - 100%       Yes                                                                    

  proprietary detergent mixture 

  

3. Hazards Identification 

Emergency Overview  
--------------------------  
CAUTION! MAY BE HARMFUL IF SWALLOWED OR INHALED. MAY CAUSE IRRITATION TO EYES AND RESPIRATORY TRACT.  
 

SAF-T-DATA(tm) Ratings (Provided here for your convenience)  

-----------------------------------------------------------------------------------------------------------  
Health Rating: 1 - Slight  
Flammability Rating: 0 - None  
Reactivity Rating: 0 - None  
Contact Rating: 2 - Moderate  
Lab Protective Equip: GOGGLES; LAB COAT; PROPER GLOVES  
Storage Color Code: Green (General Storage)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
May cause irritation to the respiratory tract. Symptoms may include coughing and shortness of breath.  
Ingestion:  
May cause irritation to the gastrointestinal tract. Symptoms may include nausea, vomiting and diarrhea.  
Skin Contact:  
No adverse effects expected.  
Eye Contact:  
May cause irritation, redness and pain.  
Chronic Exposure:  
No information found.  
Aggravation of Pre-existing Conditions:  
No information found.  

4. First Aid Measures 

Inhalation:  
Remove to fresh air. Get medical attention for any breathing difficulty.  
Ingestion:  
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If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconscious person. Get medical attention.  
Skin Contact:  
Wash exposed area with soap and water. Get medical advice if irritation develops.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get medical attention immediately.  

5. Fire Fighting Measures 

Fire:  
Not expected to be a fire hazard.  
Explosion:  
No information found.  
Fire Extinguishing Media:  
Dry chemical, foam, water or carbon dioxide.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full facepiece operated in the pressure demand 
or other positive pressure mode.  

6. Accidental Release Measures 

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Spills: Pick up and place in a suitable container for 
reclamation or disposal, using a method that does not generate dust. When mixed with water, material foams profusely. Small amounts of residue may be flushed 
to sewer with plenty of water. 
 
 

7. Handling and Storage 

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Moisture may cause material to cake. Containers of this 
material may be hazardous when empty since they retain product residues (dust, solids); observe all warnings and precautions listed for the product.  

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits:  
None established.  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. Local exhaust ventilation is generally preferred because 
it can control the emissions of the contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, 
Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details.  
Personal Respirators (NIOSH Approved):  
For conditions of use where exposure to dust or mist is apparent and engineering controls are not feasible, a particulate respirator (NIOSH type N95 or better 
filters) may be worn. If oil particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R or P filter. For emergencies or instances where 
the exposure levels are not known, use a full-face positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do not protect workers in 
oxygen-deficient atmospheres.  
Skin Protection:  
Wear protective gloves and clean body-covering clothing.  
Eye Protection:  
Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities in work area.  

9. Physical and Chemical Properties 

Appearance:  
White powder interspersed with cream colored flakes.  
Odor:  
No information found.  
Solubility:  
Moderate (1-10%)  
Specific Gravity:  
No information found.  
pH:  
No information found.  
% Volatiles by volume @ 21C (70F):  
0  
Boiling Point:  
No information found.  
Melting Point:  
No information found.  
Vapor Density (Air=1):  
No information found.  
Vapor Pressure (mm Hg):  
No information found.  
Evaporation Rate (BuAc=1):  
No information found.  
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10. Stability and Reactivity 

Stability:  
Stable under ordinary conditions of use and storage.  
Hazardous Decomposition Products:  
Carbon dioxide and carbon monoxide may form when heated to decomposition.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
No information found.  
Conditions to Avoid:  
No information found.  

11. Toxicological Information 

 
No LD50/LC50 information found relating to normal routes of occupational exposure.  

  --------\Cancer Lists\------------------------------------------------------ 

                                         ---NTP Carcinogen--- 

  Ingredient                             Known    Anticipated    IARC Category 

  ------------------------------------   -----    -----------    ------------- 

  Alconox®                                No          No            None 

  proprietary detergent mixture 

12. Ecological Information 

Environmental Fate:  
This product is biodegradable.  
Environmental Toxicity:  
No information found.  

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be managed in an appropriate and approved waste disposal facility. Processing, use or contamination 
of this product may change the waste management options. State and local disposal regulations may differ from federal disposal regulations. Dispose of container 
and unused contents in accordance with federal, state and local requirements.  

14. Transport Information 

Not regulated.  

15. Regulatory Information 

  --------\Chemical Inventory Status - Part 1\--------------------------------- 

  Ingredient                                       TSCA  EC   Japan  Australia 

  -----------------------------------------------  ----  ---  -----  --------- 

  Alconox®                                          Yes  No    No       No                                        

  proprietary detergent mixture 

  

  --------\Chemical Inventory Status - Part 2\--------------------------------- 

                                                          --Canada-- 

  Ingredient                                       Korea  DSL   NDSL  Phil. 

  -----------------------------------------------  -----  ---   ----  ----- 

  Alconox®                                          No    No    Yes    No                                                        

  proprietary detergent mixture 

  

  --------\Federal, State & International Regulations - Part 1\---------------- 

                                             -SARA 302-    ------SARA 313------ 

  Ingredient                                 RQ    TPQ     List  Chemical Catg. 

  -----------------------------------------  ---   -----   ----  -------------- 

  Alconox®                                   No    No      No         No 

  proprietary detergent mixture 

  

  --------\Federal, State & International Regulations - Part 2\---------------- 

                                                        -RCRA-    -TSCA- 

  Ingredient                                 CERCLA     261.33     8(d)  

  -----------------------------------------  ------     ------    ------ 

  Alconox®                                   No         No         No                                             

  proprietary detergent mixture 

  

  

Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No 

SARA 311/312:  Acute: Yes      Chronic: No   Fire: No  Pressure: No 

Reactivity: No          (Pure / Solid)  
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Australian Hazchem Code: None allocated.  
Poison Schedule: None allocated.  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the MSDS contains all of the information 
required by the CPR.  

16. Other Information 

NFPA Ratings: Health: 0 Flammability: 0 Reactivity: 0  
Label Hazard Warning:  
CAUTION! MAY BE HARMFUL IF SWALLOWED OR INHALED. MAY CAUSE IRRITATION TO EYES AND RESPIRATORY TRACT.  
Label Precautions:  
Avoid contact with eyes. 
Keep container closed. 
Use with adequate ventilation. 
Avoid breathing dust. 
Wash thoroughly after handling.  
Label First Aid:  
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconscious person. If inhaled, remove to 
fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. In case of eye contact, immediately flush eyes with plenty of water for 
at least 15 minutes. In all cases, get medical attention.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
MSDS Section(s) changed since last revision of document include: 3.  
Disclaimer:  
************************************************************************************************  
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation as to its comprehensiveness or accuracy. 
This document is intended only as a guide to the appropriate precautionary handling of the material by a properly trained person using this product. 
Individuals receiving the information must exercise their independent judgment in determining its appropriateness for a particular purpose. 
MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO 
THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, 
MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION.  
************************************************************************************************  
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.)  
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MATERIAL SAFETY DATA SHEET 

Gasoline, All Grades  MSDS No. 9950
 

Revision Date:  01/08/04  Page 1 of 8 

 
NFPA 704 (Section 16) 

EMERGENCY OVERVIEW 
DANGER! 

EXTREMELY FLAMMABLE - EYE AND MUCOUS MEMBRANE IRRITANT 
- EFFECTS CENTRAL NERVOUS SYSTEM - HARMFUL OR FATAL IF 

SWALLOWED - ASPIRATION HAZARD 

High fire hazard.  Keep away from heat, spark, open flame, and other ignition 
sources. 

If ingested, do NOT induce vomiting, as this may cause chemical pneumonia (fluid in the lungs). Contact 
may cause eye, skin and mucous membrane irritation. Harmful if absorbed through the skin. Avoid 
prolonged breathing of vapors or mists.  Inhalation may cause irritation, anesthetic effects (dizziness, 
nausea, headache, intoxication), and respiratory system effects.  

Long-term exposure may cause effects to specific organs, such as to the liver, kidneys, blood, nervous 
system, and skin.  Contains benzene, which can cause blood disease, including anemia and leukemia. 

 
1.  CHEMICAL PRODUCT and COMPANY INFORMATION   (rev. Jan-04) 

Amerada Hess Corporation 
1 Hess Plaza 
Woodbridge, NJ 07095-0961 

EMERGENCY TELEPHONE NUMBER (24 hrs):   CHEMTREC  (800)424-9300 
COMPANY CONTACT (business hours):   Corporate Safety  (732)750-6000 
MSDS Internet Website  www.hess.com/about/environ.html  

SYNONYMS:   Hess Conventional (Oxygenated and Non-oxygenated) Gasoline; Reformulated Gasoline 
(RFG);  Reformulated Gasoline Blendstock for Oxygenate Blending (RBOB);  Unleaded 
Motor or Automotive Gasoline 

See Section 16 for abbreviations and acronyms. 

2. COMPOSITION and INFORMATION ON INGREDIENTS *  (rev. Jan-04) 
 

INGREDIENT NAME (CAS No.)  CONCENTRATION PERCENT BY WEIGHT 
Gasoline (86290-81-5)  100 
Benzene (71-43-2)  0.1 - 4.9 (0.1 - 1.3 reformulated gasoline) 
n-Butane (106-97-8)  < 10 
Ethyl Alcohol (Ethanol) (64-17-5)  0 - 10 
Ethyl benzene (100-41-4)  < 3 
n-Hexane (110-54-3)  0.5 to 4 
Methyl-tertiary butyl ether (MTBE) (1634-04-4)  0 to 15.0 
Tertiary-amyl methyl ether (TAME) (994-05-8)  0 to 17.2 
Toluene (108-88-3)  1 - 25 
1,2,4- Trimethylbenzene  (95-63-6)  < 6 
Xylene, mixed isomers  (1330-20-7)  1 - 15 
 
A complex blend of petroleum-derived normal and branched-chain alkane, cycloalkane, alkene, and 
aromatic hydrocarbons.  May contain antioxidant and multifunctional additives.  Non-oxygenated 
Conventional Gasoline and RBOB do not have oxygenates (Ethanol or MTBE and/or TAME).  
Oxygenated Conventional and Reformulated Gasoline will have  oxygenates for octane enhancement or 
as legally required. 
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3. HAZARDS IDENTIFICATION (rev. Dec-97) 
 

EYES 
Moderate irritant.  Contact with liquid or vapor may cause irritation. 

SKIN 
Practically non-toxic if absorbed following acute (single) exposure.  May cause skin irritation with 
prolonged or repeated contact. Liquid may be absorbed through the skin in toxic amounts if large areas of 
skin are exposed repeatedly. 

INGESTION 
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into 
the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), 
severe lung damage, respiratory failure and even death. 

Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and 
central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors, 
convulsions, loss of consciousness, coma, respiratory arrest, and death may occur. 

INHALATION 
Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract.  Central nervous 
system (brain) effects may include headache, dizziness, loss of balance and coordination, 
unconsciousness, coma, respiratory failure, and death. 

WARNING:  the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result 
in hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels, 
which may cause unconsciousness, suffocation, and death. 

CHRONIC EFFECTS and CARCINOGENICITY 
Contains benzene, a regulated human carcinogen.  Benzene has the potential to cause anemia and other 
blood diseases, including leukemia, after repeated and prolonged exposure.  Exposure to light 
hydrocarbons in the same boiling range as this product has been associated in animal studies with 
systemic toxicity.  See also Section 11 - Toxicological Information. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE 
Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash).  
Chronic respiratory disease, liver or kidney dysfunction, or pre-existing central nervous system disorders 
may be aggravated by exposure. 

4. FIRST AID MEASURES  (rev. Dec-97) 
EYES 
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min.  Hold 
eyelids open to ensure adequate flushing. Seek medical attention. 

SKIN 
Remove contaminated clothing.  Wash contaminated areas thoroughly with soap and water or waterless 
hand cleanser.  Obtain medical attention if irritation or redness develops. 

INGESTION 
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous 
vomiting occurs, lean victim forward to reduce the risk of aspiration.  Small amounts of material which 
enter the mouth should be rinsed out until the taste is dissipated. 

INHALATION 
Remove person to fresh air. If person is not breathing, ensure an open airway and provide artificial 
respiration. If necessary, provide additional oxygen once breathing is restored if trained to do so. Seek 
medical attention immediately. 
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5. FIRE FIGHTING MEASURES (rev. Dec-97) 
FLAMMABLE PROPERTIES:  
FLASH POINT: -45 oF  (-43oC) 
AUTOIGNITION TEMPERATURE: highly variable; > 530 oF  (>280 oC) 
OSHA/NFPA FLAMMABILITY CLASS: 1A (flammable liquid) 
LOWER EXPLOSIVE LIMIT (%): 1.4% 
UPPER EXPLOSIVE LIMIT (%): 7.6% 

FIRE AND EXPLOSION HAZARDS 
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.  
Flowing product may be ignited by self-generated static electricity.  When mixed with air and exposed to 
an ignition source, flammable vapors can burn in the open or explode in confined spaces. Being heavier 
than air, vapors may travel long distances to an ignition source and flash back.  Runoff to sewer may 
cause fire or explosion hazard. 

EXTINGUISHING MEDIA 
SMALL FIRES:  Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting 
foam, or Halon. 

LARGE FIRES:  Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but 
may be used to cool fire-exposed containers. 

During certain times of the year and/or in certain geographical locations, gasoline may contain MTBE 
and/or TAME.  Firefighting foam suitable for polar solvents is recommended for fuel with greater than 
10% oxygenate concentration - refer to NFPA 11 “Low Expansion Foam - 1994 Edition.” 

FIRE FIGHTING INSTRUCTIONS 
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire 
extinguishers and other fire fighting equipment. 

Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of 
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing 
apparatus with full facepiece and full protective clothing. 

Isolate area around container involved in fire.  Cool tanks, shells, and containers exposed to fire and 
excessive heat with water.   For massive fires the use of unmanned hose holders or monitor nozzles may 
be advantageous to further minimize personnel exposure.  Major fires may require withdrawal, allowing 
the tank to burn.  Large storage tank fires typically require specially trained personnel and equipment to 
extinguish the fire, often including the need for properly applied fire fighting foam. 

See Section 16 for the NFPA 704 Hazard Rating. 

6. ACCIDENTAL RELEASE MEASURES (rev. Dec-97) 
ACTIVATE FACILITY SPILL CONTINGENCY or EMERGENCY PLAN. 

Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay 
upwind and uphill, if possible.  Evaluate the direction of product travel, diking, sewers, etc. to confirm spill 
areas.  Spills may infiltrate subsurface soil and groundwater; professional assistance may be necessary 
to determine the extent of subsurface impact. 

Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking, 
absorbents, or absorbent boom, if possible.  Do not flush down sewer or drainage systems, unless 
system is designed and permitted to handle such material. The use of fire fighting foam may be useful in 
certain situations to reduce vapors. The proper use of water spray may effectively disperse product 
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vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require 
protection. 

Take up with sand or other oil absorbing materials.  Carefully shovel, scoop or sweep up into a waste 
container for reclamation or disposal - caution, flammable vapors may accumulate in closed containers. 
Response and clean-up crews must be properly trained and must utilize proper protective equipment 
(see Section 8). 

7. HANDLING and STORAGE (rev. Dec-97) 
HANDLING PRECAUTIONS 

******USE ONLY AS A MOTOR FUEL****** 
******DO NOT SIPHON BY MOUTH****** 

Handle as a flammable liquid.  Keep away from heat, sparks, and open flame! Electrical equipment 
should be approved for classified area. Bond and ground containers during product transfer to reduce the 
possibility of static-initiated fire or explosion. 

Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that 
can exist when higher flash point material  (such as fuel oil) is loaded into tanks previously containing low 
flash point products (such as this product) - see API Publication 2003, "Protection Against Ignitions 
Arising Out Of Static, Lightning and Stray Currents. 

STORAGE PRECAUTIONS 
Keep away from flame, sparks, excessive temperatures and open flame.  Use approved vented 
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain 
explosive vapors. Do not pressurize, cut, heat, weld or expose such containers to sources of ignition. 

Store in a well-ventilated area.  This storage area should comply with NFPA 30 "Flammable and 
Combustible Liquid Code".  Avoid storage near incompatible materials.  The cleaning of tanks previously 
containing this product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In 
Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks". 

WORK/HYGIENIC PRACTICES 
Emergency eye wash capability should be available in the near proximity to operations presenting a 
potential splash exposure.  Use good personal hygiene practices.  Avoid repeated and/or prolonged skin 
exposure.  Wash hands before eating, drinking, smoking, or using toilet facilities.  Do not use as a 
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product 
from exposed skin areas.   Waterless hand cleaners are effective. Promptly remove contaminated 
clothing and launder before reuse.  Use care when laundering to prevent the formation of flammable 
vapors which could ignite via washer or dryer. Consider the need to discard contaminated leather shoes 
and gloves. 

8. EXPOSURE CONTROLS and PERSONAL PROTECTION (rev. Jan-04) 
EXPOSURE LIMITS 

Component (CAS No.) Exposure Limits 
 Source TWA 

(ppm) 
STEL 
(ppm) 

Note 

Gasoline  (86290-81-5) ACGIH 300 500 A3 
Benzene  (71-43-2) OSHA 

ACGIH 
USCG 

1 
0.5 
1 

5 
2.5 
5 

Carcinogen  
A1, skin 
 

n-Butane (106-97-8) ACGIH 800 -- 2003 NOIC: 1000 ppm (TWA) Aliphatic 
Hydrocarbon Gases Alkane (C1-C4) 

Ethyl Alcohol (ethanol)  (64-17-5) OSHA 
ACGIH 

1000 
1000 

-- 
-- 

 
A4 

Ethyl benzene  (100-41-4) OSHA 
ACGIH 

100 
100 

-- 
125 

 
A3 
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Component (CAS No.) Exposure Limits 
 Source TWA 

(ppm) 
STEL 
(ppm) 

Note 

n-Hexane (110-54-3) OSHA 
ACGIH 

500 
50 

-- 
-- 

 
skin 

Methyl-tertiary butyl ether [MTBE]  (1634-04-4) ACGIH 50  A3 
Tertiary-amyl methyl ether [TAME]  (994-05-8)    None established 
Toluene  (108-88-3) OSHA 

ACGIH 
200 
50 

 
-- 

Ceiling:  300 ppm; Peak: 500 ppm (10 min.) 
A4 (skin) 

1,2,4- Trimethylbenzene  (95-63-6) ACGIH 25 --  
Xylene, mixed isomers  (1330-20-7) OSHA 

ACGIH 
100 
100 

-- 
150 

 
A4 

 
ENGINEERING CONTROLS 
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and 
flammability limits, particularly in confined spaces. 

EYE/FACE PROTECTION 
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying. 

SKIN PROTECTION 
Gloves constructed of nitrile or neoprene are recommended.  Chemical protective clothing such as that 
made of of E.I. DuPont Tychem ®, products or equivalent is recommended based on degree of exposure.  

Note: The resistance of specific material may vary from product to product as well as with degree of 
exposure. Consult manufacturer specifications for further information. 

RESPIRATORY PROTECTION 
A NIOSH-approved air-purifying respirator with organic vapor cartridges or canister may be permissible 
under certain circumstances where airborne concentrations are or may be expected to exceed exposure 
limits or for odor or irritation.  Protection provided by air-purifying respirators is limited.  Refer to OSHA 29 
CFR 1910.134, NIOSH Respirator Decision Logic, and the manufacturer for additional guidance on 
respiratory protection selection and limitations. 

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure 
levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying 
respirator may not provide adequate protection. 

9. PHYSICAL and CHEMICAL PROPERTIES (rev. Jan-04) 
APPEARANCE 
A translucent, straw-colored or light yellow liquid 

ODOR 
A strong, characteristic aromatic hydrocarbon odor.  Oxygenated gasoline with MTBE and/or TAME may 
have a sweet, ether-like odor and is detectable at a lower concentration than non-oxygenated gasoline. 

ODOR THRESHOLD 
 Odor Detection Odor Recognition 
 Non-oxygenated gasoline: 0.5 - 0.6 ppm 0.8 - 1.1 ppm 
 Gasoline with 15% MTBE: 0.2 - 0.3 ppm 0.4 - 0.7 ppm 
 Gasoline with 15% TAME: 0.1 ppm 0.2 ppm 

BASIC PHYSICAL PROPERTIES 
BOILING RANGE:  85 to 437  oF (39 to 200  oC) 
VAPOR PRESSURE:  6.4 - 15  RVP @ 100 oF  (38 oC) (275-475 mm Hg @ 68 oF  (20  oC) 
VAPOR DENSITY (air = 1): AP 3 to 4 
SPECIFIC GRAVITY (H2O = 1): 0.70 – 0.78 
EVAPORATION RATE:  10-11 (n-butyl acetate = 1) 
PERCENT VOLATILES:  100 % 
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SOLUBILITY (H2O): Non-oxygenated gasoline - negligible (< 0.1% @ 77 oF).  Gasoline with 15% 
MTBE - slight (0.1 - 3% @ 77 oF); ethanol is readily soluble in water 

10. STABILITY and REACTIVITY (rev. Dec-94) 
STABILITY: Stable.  Hazardous polymerization will not occur. 

CONDITIONS TO AVOID 
Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources 

INCOMPATIBLE MATERIALS 
Keep away from strong oxidizers. 

HAZARDOUS DECOMPOSITION PRODUCTS 
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke).  Contact with nitric and 
sulfuric acids will form nitrocresols that can decompose violently. 

11. TOXICOLOGICAL PROPERTIES (rev. Dec-97) 
ACUTE  TOXICITY 
Acute Dermal LD50 (rabbits):  > 5 ml/kg   Acute Oral LD50 (rat): 18.75 ml/kg 
Primary dermal irritation (rabbits):  slightly irritating Draize eye irritation (rabbits):  non-irritating 
Guinea pig sensitization:  negative 

CHRONIC EFFECTS AND CARCINOGENICITY 
Carcinogenicity: OSHA:  NO IARC:  YES - 2B NTP:  NO ACGIH:  YES (A3) 

IARC has determined that gasoline and gasoline exhaust are possibly carcinogenic in humans. Inhalation 
exposure to completely vaporized unleaded gasoline caused kidney cancers in male rats and liver tumors 
in female mice.  The U.S. EPA has determined that the male kidney tumors are species-specific and are 
irrelevant for human health risk assessment.  The significance of the tumors seen in female mice is not 
known. Exposure to light hydrocarbons in the same boiling range as this product has been associated in 
animal studies with effects to the central and peripheral nervous systems, liver, and kidneys.  The 
significance of these animal models to predict similar human response to gasoline is uncertain. 

This product contains benzene.  Human health studies indicate that prolonged and/or repeated 
overexposure to benzene may cause damage to the blood-forming system (particularly bone marrow), 
and serious blood disorders such as aplastic anemia and leukemia.  Benzene is listed as a human 
carcinogen by the NTP, IARC, OSHA and ACGIH. 

This product may contain methyl tertiary butyl ether (MTBE ):  animal and human health effects studies 
indicate that MTBE may cause eye, skin, and respiratory tract irritation, central nervous system 
depression and neurotoxicity.  MTBE is classified as an animal carcinogen (A3) by the ACGIH. 

12. ECOLOGICAL INFORMATION  (rev. Jan-04) 
Keep out of sewers, drainage areas and waterways.  Report spills and releases, as applicable, under 
Federal and State regulations. If released, oxygenates such as ethers and alcohols will be expected to 
exhibit fairly high mobility in soil, and therefore may leach into groundwater.  The API (www.api.org) 
provides a number of useful references addressing petroleum and oxygenate contamination of 
groundwater. 

13. DISPOSAL CONSIDERATIONS (rev. Dec-97) 
Consult federal, state and local waste regulations to determine appropriate disposal options. 
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14. TRANSPORTATION INFORMATION (rev. Jan-04) 
  
DOT PROPER SHIPPING NAME: Gasoline 
DOT HAZARD CLASS and PACKING GROUP: 3, PG II 
DOT IDENTIFICATION NUMBER: UN 1203 
DOT SHIPPING LABEL: 
 
 

FLAMMABLE LIQUID 

PLACARD: 

 
15. REGULATORY INFORMATION  (rev. Jan-04) 
U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION 
This product and its constituents listed herein are on the EPA TSCA Inventory.  Any spill or uncontrolled 
release of this product, including any substantial threat of release, may be subject to federal, state and/or 
local reporting requirements.  This product and/or its constituents may also be subject to other federal, 
state, or local regulations;  consult those regulations applicable to your facility/operation. 

CLEAN WATER ACT (OIL SPILLS) 
Any spill or release of this product to "navigable waters" (essentially any surface water, including certain 
wetlands) or adjoining shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion 
must be reported immediately to the National Response Center (1-800-424-8802) or, if not practical, the 
U.S. Coast Guard with follow-up to the National Response Center, as required by U.S. Federal Law.  Also 
contact appropriate state and local regulatory agencies as required. 

CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT) 
The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which exempts 
crude oil, refined, and unrefined petroleum products and any indigenous components of such.  However, 
other federal reporting requirements (e.g., SARA Section 304 as well as the Clean Water Act if the spill 
occurs on navigable waters) may still apply. 

SARA SECTION 311/312 - HAZARD CLASSES 
ACUTE HEALTH CHRONIC HEALTH FIRE SUDDEN RELEASE OF PRESSURE REACTIVE 

X X X -- -- 

SARA SECTION 313 - SUPPLIER NOTIFICATION 
This product contains the following toxic chemicals subject to the reporting requirements of section 313 of 
the Emergency Planning and Community Right-To-Know Act (EPCRA) of 1986 and of 40 CFR 372: 

INGREDIENT NAME (CAS NUMBER)  CONCENTRATION WT. PERCENT 
Benzene (71-43-2)  0.1 to 4.9 (0.1 to 1.3 for reformulated gasoline) 

Ethyl benzene  (100-41-4)  < 3 

n-Hexane (110-54-3)  0.5 to 4 

Methyl-tertiary butyl ether (MTBE)  (1634-04-4)  0 to 15.0 

Toluene  (108-88-3)  1 to 15 

1,2,4- Trimethylbenzene  (95-63-6)  < 6 

Xylene, mixed isomers  (1330-20-7)  1 to 15 

US EPA guidance documents (www.epa.gov/tri) for reporting Persistent Bioaccumulating Toxics (PBTs) 
indicate this product may contain the following deminimis levels of toxic chemicals subject to Section 313 
reporting: 

INGREDIENT NAME (CAS NUMBER) CONCENTRATION  - Parts  per million (ppm) by weight 
Polycyclic aromatic compounds (PACs) 
Benzo (g,h,i) perylene (191-24-2) 
Lead (7439-92-1) 

17 
2.55 
0.079 
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CANADIAN REGULATORY INFORMATION (WHMIS) 
Class B, Division 2 (Flammable Liquid) 
Class D, Division 2A (Very toxic by other means) and Class D, Division 2B (Toxic by other means) 

16. OTHER INFORMATION  (rev. Jan-04) 
 
NFPA® HAZARD RATING HEALTH: 1 Slight 
 FIRE: 3 Serious 
 REACTIVITY: 0 Minimal 

HMIS®  HAZARD RATING HEALTH: 1 * Slight 
 FIRE: 3 Serious 
 REACTIVITY: 0 Minimal 
 * CHRONIC   

SUPERSEDES MSDS DATED: 12/30/97 

ABBREVIATIONS: 
AP = Approximately <  = Less than   > = Greater than 
N/A = Not Applicable N/D = Not Determined ppm = parts per million 

ACRONYMS: 
ACGIH American Conference of Governmental 

Industrial Hygienists 
AIHA American Industrial Hygiene Association 
ANSI American National Standards Institute 

(212)642-4900 
API American Petroleum Institute  

(202)682-8000 
CERCLA Comprehensive Emergency Response, 

Compensation, and Liability Act 
DOT U.S. Department of Transportation  

[General Info:  (800)467-4922] 
EPA U.S. Environmental Protection Agency 
HMIS Hazardous Materials Information System 
IARC International Agency For Research On 

Cancer 
MSHA Mine Safety and Health Administration 
NFPA National Fire Protection Association 

(617)770-3000 
NIOSH National Institute of Occupational Safety 

and Health 
NOIC Notice of Intended Change (proposed 

change to ACGIH TLV) 

NTP National Toxicology Program 
OPA Oil Pollution Act of 1990 
OSHA U.S. Occupational Safety & Health 

Administration 
PEL Permissible Exposure Limit (OSHA) 
RCRA Resource Conservation and Recovery Act 
REL Recommended Exposure Limit (NIOSH) 
SARA Superfund Amendments and 

Reauthorization Act of 1986 Title III 
SCBA Self-Contained Breathing Apparatus 
SPCC Spill Prevention, Control, and 

Countermeasures 
STEL Short-Term Exposure Limit (generally 15 

minutes) 
TLV Threshold Limit Value (ACGIH) 
TSCA Toxic Substances Control Act 
TWA Time Weighted Average (8 hr.) 
WEEL Workplace Environmental Exposure 

Level (AIHA) 
WHMIS Workplace Hazardous Materials 

Information System (Canada) 

  
DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES 

Information presented herein has been compiled from sources considered to be dependable, and is accurate and reliable to the best 
of our knowledge and belief, but is not guaranteed to be so.  Since conditions of use are beyond our control, we make no warranties, 
expressed or implied, except those that may be contained in our written contract of sale or acknowledgment. 

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if reasonable safety 
procedures are not adhered to as stipulated in the data sheet.  Additionally, vendor assumes no responsibility for injury to vendee or 
third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are followed.  Furthermore, 
vendee assumes the risk in their use of the material. 
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SCOTT SPECIALTY GASES -- ISOBUTYLENE IN AIR, (SEE SUPPL.) -- 6665-01-449-8454 

=====================  Product Identification  ===================== 

 

Product ID:ISOBUTYLENE IN AIR, (SEE SUPPL.) 

MSDS Date:11/20/1997 

FSC:6665 

NIIN:01-449-8454 

Status Code:A 

Kit Part:Y 

MSDS Number: CLFCR 

=== Responsible Party === 

Company Name:SCOTT SPECIALTY GASES 

Address:2330 HAMILTON BLVD 

City:SOUTH PLAINFIELD 

State:NJ 

ZIP:07080 

Country:US 

Info Phone Num:908-754-7700 

Emergency Phone Num:908-754-7700 

Resp. Party Other MSDS Num.:M-704/E-1 

CAGE:54262 

=== Contractor Identification === 

Company Name:PHOTOVAC INTL INC/DBA PHOTOVAC MONITORING INSTRUMENTS 

Address:UNK 

Box:UNK 

City:DEER PARK 

State:NY 

ZIP:11729 

Country:US 

Phone:000-000-0000 

CAGE:70123 

Company Name:PINE ENVIRONMENTAL SERVICES INC 

Address:379 PRINCETON-HIGHTSTOWN RD 

Box:City:CRANBURY 

State:NJ 

ZIP:08512 

Country:US 

Phone:609-371-9663 

Contract Num:SP0200-99-M-T071 

CAGE:1JSC4 

Company Name:SCOTT SPECIALTY GASES 

Address:2330 HAMILTON BLVD 

Box:City:SOUTH PLAINFIELD 

State:NJ 

ZIP:07080 

Country:US 

Phone:908-754-7700 

CAGE:54262 

 

=============  Composition/Information on Ingredients  ============= 

 

Ingred Name:ISOBUTYLENE 

CAS:115-11-7 

RTECS #:UD0890000 

Fraction by Wt: 1-1500% PPM 

 

Ingred Name:AIR 

CAS:132259-10-0 
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Fraction by Wt: BALANCE 

 

=====================  Hazards Identification  ===================== 

 

Reports of Carcinogenicity:NTP:NO    IARC:NO OSHA:NO 

Health Hazards Acute and Chronic:ACUTE EFFECTS: NONE. CHRONIC EFFECTS: 

    NONE KNOWN. 

Explanation of Carcinogenicity:CARCINOGENICITY (U.S. ONLY): NTP - NO; 

    IARC MONOGRAPHS - NO; OSHA REGULATED - NO. 

Effects of Overexposure:NONE. 

Medical Cond Aggravated by Exposure:NONE KNOWN. 

 

=======================  First Aid Measures  ======================= 

 

First Aid:IN EVENT OF EXPOSURE, CONSULT A PHYSICIAN. INHALATION: 

    IMMEDIATELY REMOVE VICTIM TO FRESH AIR. IF BREATHING HAS STOPPED, 

    GIVE ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE 

    OXYGEN. EYE CONTAC T: NONE. SKIN CONTACT: NONE. INGESTION: NONE. 

 

=====================  Fire Fighting Measures  ===================== 

 

Flash Point:NONFLAMMABLE 

Extinguishing Media:USE WHAT IS APPROPRIATE FOR SURROUNDING FIRE. 

Fire Fighting Procedures:WEAR SELF-CONTAINED BREATHING APPARATUS AND 

    FULL PROTECIVE CLOTHING. KEEP FIRE EXPOSED CYLINDERS COOL WITH 

    WATER SPRAY. IF POSSIBLE, STOP THE PRODUCT FLOW. 

Unusual Fire/Explosion Hazard:CYLINDER RUPTURE MAY OCCUR UNDER FIRE 

    CONDITIONS. COMPRESSED AIR AT HIGH PRESSURE WILL ACCELERATE THE 

    COMBUSTION OF FLAMMABLE MATERIALS. 

 

==================  Accidental Release Measures  ================== 

 

Spill Release Procedures:EVACUATE AND VENTILATE AREA. REMOVE LEAKING 

    CYLINDER TO  EXHAUST HOOD OR SAFE OUTDOOR AREA. SHUT OFF SOURCE IF 

    POSSIBLE AND REMOVE SOURCE OF HEAT. 

 

====================== Handling and Storage  ====================== 

 

Handling and Storage Precautions:HANDLING: SECURE CYLINDER WHEN USING 

    TO PROTECT FROM FALLING. USE SUITABLE HAND TRUCK TO MOVE CYLINDERS. 

    STORAGE: STORE IN WELL VENTILATED AREAS. KEEP VALVE PROTECTION CAP 

    ON CYLINDERS WHEN NOT IN USE . 

Other Precautions:PROTECT CONTAINERS FROM PHYSICAL DAMAGE. DO NOT 

    DEFACE CYLINDERS OR LABELS. CYLINDERS SHOULD BE REFILLED BY 

    QUALIFIED PRODUCERS OF COMPRESSED GAS. SHIPMENT OF A COMPRESSED GAS 

    CYLINDER WHICH HAS NOT B EEN FILLED BY THE OWNER OR WITH HIS 

    WRITTEN CONSENT IS A VIOLATION OF FEDERAL LAW (49 CFR) 

 

=============  Exposure Controls/Personal Protection  ============= 

 

Respiratory Protection:IN CASE OF LEAKAGE, USE SELF-CONTAINED BREATHING 

    APPARATUS. 

Ventilation:PROVIDE ADEQUATE GENERAL AND LOCAL EXHAUST VENTILATION. 

Protective Gloves:NONE 

Eye Protection:SAFETY GLASSES. 

Other Protective Equipment:SAFETY SHOES WHEN HANDLING CYLINDERS. 

Supplemental Safety and Health 

VENDOR (CAGE 70123) PART NUMBER: 350005. THIS ENTRY DESCRIBES ONE PART, 

    SERIAL NUMBER XXXXX, ISOBUTYLENE IN AIR, OF A FIELD KIT. SEE THIS  

    SAME NSN, SERIAL NUMBER XXXXX, A 10 HOUR RECHARGEABLE BATTERY  
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    PACK, FOR DATA ON SECOND PART OF KIT. 

 

==================  Physical/Chemical Properties  ================== 

 

HCC:G3 

Vapor Density:.991(AIR=1 

Spec Gravity:GAS 

Evaporation Rate & Reference:GAS 

Solubility in Water:18.68CM3/1@20C 

Appearance and Odor:COLORLESS, ODORLESS GAS 

 

=================  Stability and Reactivity Data  ================= 

 

Stability Indicator/Materials to Avoid:YES 

OXIDIZING AGENTS. 

Stability Condition to Avoid:STABLE UNDER NORMAL STORAGE CONDITIONS. 

    AVOID STORAGE IN POORLY VENTILATED AREAS AND STORAGE NEAR A HEAT 

    SOURCE. 

Hazardous Decomposition Products:NONE. 

Conditions to Avoid Polymerization:WILL NOT OCCUR. 

 

===================  Toxicological Information =================== 

 

Toxicological Information:LETHAL CONCENTRATION (LC50): NONE 

    ESTABLISHED. LETHAL DOSE 50 (LD50): NOT APPLICABLE. TERATOGENICITY 

    : N/A. REPRODUCTIVE EFFECTS:N/A. MUTGENICITY: N/AP. 

 

=====================  Ecological Information  ===================== 

 

Ecological:NO ADVERSE ECOLOGICAL EFFECTS ARE EXPECTED. 

 

====================  Disposal Considerations  ==================== 

 

Waste Disposal Methods:DISPOSE OF NON-REFILLABLE CYLINDERS IN 

    ACCORDANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS. ALLOW GAS TO 

    VENT SLOWLY TO ATMOSPHERE IN AN UNCONFINED AREA OR EXHAUST HOOD. IF 

    THE CYLINDERS ARE THE REF ILLABLE TYPE, RETURN CYLINDERS TO 

    SUPPLIER WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PRO 

    TECTION CAPS IN PLACE. 

 

===================  MSDS Transport Information  =================== 

 

Transport Information:CONCENTRATION: 1 - 1500 PPM. DOT DESCRIPTION (US 

    ONLY): PROPER SHIPPING NAME: COMPRESSED GASSES, N.O.S.; HAZARD 

    CLASS: 2.2 (NONFLAMMABLE); UN 1956; REPORTABLE QUANTITIES: NONE. 

    LABELING: NONFLAMMABLE  GAS. ADR/RID (EU ONLY): CLASS 2, 1A. 

    SPECIAL PRECAUTIONS: CYLINDERS SHOULD BE TRANSPORTATED IN A SECURE 

    UPRIGHT POSITION IN A WELL VENTILATED TRUCK. 

 

=====================  Regulatory Information  ===================== 

 

SARA Title III Information:THE THRESHOLD PLANNING QUANTIRY FOR THES 

    MIXTURE IS 10,000 LBS. 

Federal Regulatory Information:OSHA: PROCESS SAFETY MANAGEMENT: MINOR 

    COMPONENT IS NOT LISTED IN APPENDIX A OF 29 CFR 1910.119 AS A 

    HIGHLY HAZARDOUS CHEMICAL. TSCA: MIXTURE IS NOT LISTED IN TSCA 

    INVENTORY. EU NUMBER: N/A. NUMBER IN  ANNES 1 OF DIR 67/548: 

    MIXTURE IS NOT LISTED IN ANNES 1. EU CLASSIFICATION: N/AP. R: 20; 

    S: 9. 
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 Disclaimer (provided with this information by the compiling agencies): 

 This information is formulated for use by elements of the Department 

 of Defense.  The United States of America in no manner whatsoever, 

 expressly or implied, warrants this information to be accurate and 

 disclaims all liability for its use.  Any person utilizing this 

 document should seek competent professional advice to verify and 

 assume responsibility for the suitability of this information to their 

 particular situation. 
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CAS # 130 - 13 - 2 SODIUM NAPHTHIONATE 

LOBA CHEMIE PVT. LTD.  

78/80 BABU GENU RD, SOURI BLDG, 1ST FLOOR, MUMBAI � 400002 

TEL: 9122-22053696/22012850, FAX: 9122-22064561 

E-MAIL: lobachem@vsnl.com WEB: www.lobachemie.com 
________________________________________________________________________________________ 
   

                                  Section 1 - Chemical Product and Company Identification 

MSDS Name: 4-Amino-1-naphthalenesulfonic acid, sodium salt, hydrate, 98%  
Catalog Numbers: 5944 
Synonyms: 1-Naphthylamine-4-sulfonic acid; sodium salt  
  

Section 2 - Composition, Information on Ingredients  

 
  

CAS# Chemical Name Percent EINECS/ELINCS 

130-13-2 
4-Amino-1-naphthalenesulfonic acid, 

sodium salt 
98.0  204-975-5 

  

Section 3 - Hazards Identification  

EMERGENCY OVERVIEW 

Appearance: light gray to light brown powder. 
Caution! May cause eye and skin irritation. May cause respiratory and digestive tract irritation. Light sensitive. The 
toxicological properties of this material have not been fully investigated.  
Target Organs: None.  
 
 
Potential Health Effects  
Eye: Dust may cause mechanical irritation.  

http://us.f530.mail.yahoo.com/ym/Compose?To=lobachem@vsnl.com
http://www.lobachemie.com/


Skin: May cause skin irritation.  
Ingestion: May cause irritation of the digestive tract. The toxicological properties of this substance have not been fully 
investigated.  
Inhalation: May cause respiratory tract irritation. The toxicological properties of this substance have not been fully 
investigated.  
Chronic: No information found.  

  

Section 4 - First Aid Measures  

 
 
Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get 
medical aid immediately.  
Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and 
shoes. Wash clothing before reuse.  
Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never give anything by mouth to an 
unconscious person. Get medical aid immediately.  
Inhalation: Remove from exposure and move to fresh air immediately. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.  
Notes to Physician: Treat symptomatically and supportively.  
Antidote: None reported.  

  

Section 5 - Fire Fighting Measures  

 
General Information: As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH 
(approved or equivalent), and full protective gear. During a fire, irritating and highly toxic gases may be generated by 
thermal decomposition or combustion.  
Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or appropriate foam.  
Flash Point: Not applicable.  
Autoignition Temperature: Not applicable.  
Explosion Limits, Lower:N/A  
Upper: N/A  
NFPA Rating: (estimated) Health: 1; Flammability: ; Instability: 0  

Section 6 - Accidental Release Measures  



 
 
General Information: Use proper personal protective equipment as indicated in Section 8.  
Spills/Leaks: Clean up spills immediately, observing precautions in the Protective Equipment section. Sweep up or 
absorb material, then place into a suitable clean, dry, closed container for disposal. Avoid generating dusty conditions. 
Provide ventilation.  

  

Section 7 - Handling and Storage  

 
 
Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before reuse. Use with adequate 
ventilation. Minimize dust generation and accumulation. Avoid contact with eyes, skin, and clothing. Keep container 
tightly closed. Avoid ingestion and inhalation.  
Storage: Keep container closed when not in use. Store in a tightly closed container. Store in a cool, dry, well-ventilated 
area away from incompatible substances.  

  

Section 8 - Exposure Controls, Personal Protection  

 
 
Engineering Controls: Use adequate ventilation to keep airborne concentrations low.  
Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

4-Amino-1-

naphthalenesulfonic 

acid, sodium salt 

none listed  none listed  none listed  

 
OSHA Vacated PELs: 4-Amino-1-naphthalenesulfonic acid, sodium salt: No OSHA Vacated PELs are listed for this 
chemical.  
Personal Protective Equipment  
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's eye and face 
protection regulations in 29 CFR 1910.133 or European Standard EN166.  
Skin: Wear appropriate protective gloves to prevent skin exposure.  
Clothing: Wear appropriate protective clothing to prevent skin exposure.  
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 149. Use a 



NIOSH/MSHA or European Standard EN 149 approved respirator if exposure limits are exceeded or if irritation or other 
symptoms are experienced.  

  

Section 9 - Physical and Chemical Properties  

 
Physical State: Powder  
Appearance: light gray to light brown  
Odor: None reported.  
pH: Not available.  
Vapor Pressure: Not available.  
Vapor Density: Not available.  
Evaporation Rate: Not available.  
Viscosity: Not available.  
Boiling Point: Not available.  
Freezing/Melting Point:280 deg C  
Decomposition Temperature: Not available.  
Solubility: 188 g/l (25 c)  
Specific Gravity/Density: Not available.  
Molecular Formula:C10H8NO3SNa.xH2O  
Molecular Weight:245.23  

Section 10 - Stability and Reactivity  

 
Chemical Stability: Stable under normal temperatures and pressures.  
Conditions to Avoid: Incompatible materials, light, strong oxidants.  
Incompatibilities with Other Materials: Oxidizing agents.  
Hazardous Decomposition Products: Nitrogen oxides, carbon monoxide, oxides of sulfur, carbon dioxide, nitrogen.  
Hazardous Polymerization: Will not occur.  

Section 11 - Toxicological Information  

RTECS#:       
CAS# 130-13-2 unlisted.  
LD50/LC50: 
Not available. 
 
Carcinogenicity: CAS# 130-13-2: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 



 
Epidemiology: No information available.  
Teratogenicity: No information available.  
Reproductive Effects: No information available.  
Mutagenicity: No information available.  
Neurotoxicity: No information available.  
Other Studies:  

Section 12 - Ecological Information  

 
No information available.  

Section 13 - Disposal Considerations  

 
Chemical waste generators must determine whether a discarded chemical is classified as a hazardous waste. US EPA 
guidelines for the classification determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must 
consult state and local hazardous waste regulations to ensure complete and accurate classification.  
RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 
  

  US DOT Canada TDG 

Shipping Name: 
Please contact Loba Chemie for 

shipping information 
No information available. 

Hazard Class:     

UN Number:     

Packing Group:     

Section 15 - Regulatory Information  

 
US FEDERAL 
 
TSCA  



     CAS# 130-13-2 is listed on the TSCA inventory.  
Health & Safety Reporting List 
     None of the chemicals are on the Health & Safety Reporting List.  
Chemical Test Rules 
     None of the chemicals in this product are under a Chemical Test Rule.  
Section 12b 
     None of the chemicals are listed under TSCA Section 12b.  
TSCA Significant New Use Rule 
     None of the chemicals in this material have a SNUR under TSCA.  
CERCLA Hazardous Substances and corresponding RQs 
     None of the chemicals in this material have an RQ.  
SARA Section 302 Extremely Hazardous Substances 
     None of the chemicals in this product have a TPQ.  
Section 313      No chemicals are reportable under Section 313.  
Clean Air Act: 
     This material does not contain any hazardous air pollutants.  
     This material does not contain any Class 1 Ozone depletors.  
     This material does not contain any Class 2 Ozone depletors.  
Clean Water Act: 
     None of the chemicals in this product are listed as Hazardous Substances under the CWA.  
     None of the chemicals in this product are listed as Priority Pollutants under the CWA.  
     None of the chemicals in this product are listed as Toxic Pollutants under the CWA.  
OSHA: 
     None of the chemicals in this product are considered highly hazardous by OSHA.  
STATE 
     CAS# 130-13-2 is not present on state lists from CA, PA, MN, MA, FL, or NJ.  
 
California Prop 65 
 
California No Significant Risk Level: None of the chemicals in this product are listed.  
 
European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols: 
      Not available.  
Risk Phrases: 
 
Safety Phrases: 
     S 24/25 Avoid contact with skin and eyes.  
     S 37 Wear suitable gloves.  
     S 45 In case of accident or if you feel unwell, seek medical advice  
     immediately (show the label where possible).  
     S 28A After contact with skin, wash immediately with plenty of  
     water.  
 



WGK (Water Danger/Protection) 
     CAS# 130-13-2: 1  
Canada - DSL/NDSL 
     CAS# 130-13-2 is listed on Canada's NDSL List.  
Canada - WHMIS 
     WHMIS: Not available.  
Canadian Ingredient Disclosure List 
  

Section 16 - Additional Information  

________________________________________________________________________________________ 
Prepared by: LOBA CHEMIE (INDIA) 
 
For questions contact: Loba Chemie Pvt. Ltd. (India) 

78/80 Babu Genu Rd, 1st Floor, Souri Bldg, Mumbai - 400002, India 

Tel:91-22-2-201-1145/2850 Fax:91-22-2-206-4561 E-mail - lobachem@vsnl.com  

The statements contained herein are offered for informational purposes only and are based upon technical data that 
LOBA CHEMIE  believes to be accurate. It is intended for use only by persons having the necessary technical skills 
and at their own discretion and risk. Since conditions and manner of use are outside our control, we make NO 
WARRANTY, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE. 

 

http://us.f530.mail.yahoo.com/ym/Compose?To=lobachem@vsnl.com


5 gallon (18.9L) Tight Head HDPE Jerrican
(UN Specification: 3H1) made of High Density Polyethylene
(HDPE), weighs 3.5 lb (1.6 kg).  The net weight is 57 lb
(25.7 kg).  The jerrican stands approximately 15.33 in. tall,
10.2 in. wide and 11.4 in. long (38.94 cm tall, 25.91 cm  wide,
28.96 cm long).

5 gallon (18.9L) Tight Head Steel Drum
(UN Specification: 1A1) made of 12 gauge, mild steel,
weighs 5 lb (2.3 kg).  The net weight is 57 lb (25.7 kg).  The
drum stands approximately 13.75 in. tall and is 11.5 in. in
diameter. (34.93 cm  tall, 29.21 cm diameter)

55 gallon (208.2L) Closed Head Steel Drum
(UN Specification: 1A1) made of 16 gauge, mild steel,
weighs 53.7 lb (24.4 kg).  The net weight is 550 lb (249.5 kg).
The drum stands approximately 34.6 in. tall, has an outside
diameter of 23.5 in., and an inside diameter of 22.5 in.
(87.88 cm tall, OD 59.69 cm, ID 57.15 cm).

Like any potent oxidant, LIQUOXÒsodium permanganate should
be handled with care.  Protective equipment during handling
should include face shields and/or goggles, rubber or plastic
gloves, rubber or plastic apron.  If clothing becomes spotted,
wash off immediately; spontaneous ignition can occur with
cloth or paper.  In cases where significant exposure exists, use
of the appropriate NIOSH-MSHA dust or mist respirator or an
air supplied respirator is advised.

The product should be stored in a cool, dry area in closed
containers.  Concrete floors are preferred.  Avoid wooden decks.
Spillage should be collected and disposed of properly.  Contain
and dilute spillage to approximately 6% with water and reduce
with sodium thiosulfate, a bisulfite, or ferrous salt.  The bisulfite
or ferrous salt may require dilute sulfuric acid to promote
reduction.  Neutralize any acid used with sodium bicarbonate.
Deposit sludge in an approved landfill or, where permitted,
drain into sewer with large quantities of water.

As an oxidant, the product itself is non-combustible, but will
accelerate the burning of combustible materials.  Therefore,
contact with all combustible materials and/or chemicals must
be avoided.  These include, but are not limited to: wood, cloth,
organic chemicals, and charcoal.  Avoid contact with acids,
peroxides, sulfites, oxalates, and all other oxidizable inorganic
chemicals.  With hydrochloric acid, chlorine is liberated.

Fact Sheet

LIQUOXÒ sodium permanganate is a liquid oxidant recommended for applications that require a concentrated permanganate

solution.

LIQUOXÒ

Sodium Permanganate
CAS No. 10101-50-5

CARUS CHEMICAL COMPANY

Product Specifications

Assay 40% minimum as NaMnO4
Insolubles < 0.005%
pH 6.0 - 8.0
Specific Gravity 1.36 - 1.39
Solubility in Water Miscible with water in all

proportions.

Formula NaMnO4
Appearance Dark Purple Solution
Potassium 1000 - 2200 ppm
Stability > 18 Months

• Printed Circuit Board Desmearing
• Fine Chemical Synthesis
• Soil & Groundwater Remediation
• Metal Cleaning Formulations
• Acid Mine Drainage
• Hydrogen Sulfide Odor Control

- Remote Locations
- Unheated Locations

• Concentrated liquid oxidant is easily stored and handled.
Feed equipment is simplified (no need to transfer and
dissolve crystalline product).

• Dust problems associated with handling dry oxidants
are eliminated.

• High solubility at room temperature.  Reactions requiring
a concentrated permanganate solution can be conducted
without having to raise the temperature.

• Can be used instead of potassium permanganate
whenever the potassium ion cannot be tolerated, or if
dusting is a critical issue.

Chemical/Physical Data

Applications

Benefits

Shipping Containers

Handling and Storage



The information contained is accurate to the best of our knowledge. However, data, safety standards and government regulations are subject to change; and the conditions
of handling, use or misuse of the product are beyond our control. Carus Chemical Company makes no warranty, either express or implied, including any warranties of
merchantability and fitness for a particular purpose. Carus also disclaims all liability for reliance on the completeness or confirming accuracy of any information included herein.
Users should satisfy themselves that they are aware of all current data relevant to their particular uses.

Shipping

Carus Value Added

Repackaging

LIQUOXÒ sodium permanganate is classified as an oxidizer.
Sodium permanganate is shipped domestically as Class 70 and
has a Harmonized Code for export of 2841.69.0000.

Proper Shipping Name: Permanganates, Inorganic, Aqueous
solution, n.o.s. (Contains Sodium
Permanganate)

Hazard Class: 5.1

Identification Number: UN 3214

Packaging Group: II

Label Requirements: Oxidizer, 5.1

Special Provisions: T8-Intermodal transportation in
IM 101 portable tanks

Packaging Requirement: 49 CFR Parts 171 to 180 Sections:
173.152, 173.202, 173.242

Quantity Limitations: 1 liter net for passenger aircraft or
railcar.  5 liters net for cargo aircraft.

Vessel Stowage: D-material must be stowed “ondeck”
on a cargo vessel, but is prohibited
on a passenger vessel.  Other
provisions, stow “separated from”
ammonium compounds, hydrogen
peroxide, peroxides and
superperoxides, cyanide compounds,
and powdered metal.

When LIQUOXÒ sodium permanganate is repackaged, the
packaging, markings, labels, and shipping conditions must meet
applicable federal regulations.  See Code of Federal
Regulations-49, Transportation, parts 171-180, and the Federal
Hazardous Materials Transportation Act (HMTA).

LIQUOXÒ sodium  permanganate is compatible with many metals
and synthetic materials.  Natural rubbers and fibers are often
incompatible.  Solution pH and temperature are also important
factors.  The material selected for use with sodium permanganate
must also be compatible with any acid or alkali being used.

In neutral and alkaline solutions, sodium permanganate is not
corrosive to carbon steel and 316 stainless steel.  However,
chloride corrosion of metals may be accelerated when an oxidant
such as sodium permanganate is present in solution.  Plastics
such as teflon, polypropylene, HDPE and EDPM are also compatible
with sodium permanganate.

Aluminum, zinc, copper, lead, and alloys containing these metals
may be slightly affected by sodium permanganate solutions.
Actual corrosion or compatibility studies should be made under
the conditions in which the permanganate will be used prior to
use.

LABORATORY SUPPORT

Carus Chemical Company has technical assistance available to its potential and current customers to answer questions or perform
laboratory and field testing including:

*Feasibility Studies * Toxicity Evaluations *Treatability Studies *Analytical Services *Field Trials

CARUS CHEMICAL COMPANY

During its more than 80-year history, Carus’ ongoing reliance on research and development, as well as its emphasis on technical support
and customer service, have enabled the company to become the world leader in permanganate, manganese, oxidation, and catalyst
technologies.

Carus Chemical Company

315 Fifth Street

P. O. Box 599

Peru, IL 61354

Tel. (815) 223-1500

Fax (815) 224-6697

Web:  www.caruschem.com

E-Mail:  salesmkt@caruschem.com

Form #LX1501                                                                                                                                                                                             Copyright© 2000

LIQUOXÒ is trademark of Carus Corporation.  Responsible Careâ  is a service mark of the Chemical Manufacturers Association.

Corrosive Properties
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MATERIAL SAFETY DATA SHEET

Bentonite
 

IDENTIFICATION 
 
UN number: N/A              HHazchem Code: N/A 
DG Class: N/A              TToxic Substances Sch.: N/A 

 
HMIS- Bentonite 
HEALTH                                0* 
FLAMMABILITY      0 
REACTIVITY      0 
PERSONAL PROTECTION      E 

 
 
 
 
 
 

Product Name: Calben, Rheogel® range of products, Benfloc range of products 
 
Chemical Name:  
Hydrated sodium calcium magnesium aluminio-silicate (Ca,Mg,Na)Al2O3SiO2.nH20) (CAS# 
1302-78-9) 
Except for Benfloce 950 & Subseal, containes less than 2% crystalline silica – non 
respirable & respirable (CAS# 14808-60-7), less than 0.2% cristobalite - non-respirable 
& respirable (CAS# 14464-46-1)   
 
Physical Description/Properties: 
Light Brown powder. Mixes readily with water. 

 
    Decomposition Temp: 550 o C – losing about 10% -20% water. 

    Melting Point: n/a 

    Specific Gravity: 2.70 g/cm3 

    PH (5% dispersion): 10.5 approx.  

HEALTH HAZARD INFORMATION 

 
Health Effects: 
 Swallowed: None 
 Eye: Irritation of cornea. Mildly alkaline pH 10.5 approximately 
 Skin: Repeated or prolonged exposure may dry out the skin and cause 

irritation, possibly leading to dermatitis. 
 Inhaled: Irritation of lungs, coughing or choking may occur.  
   
  This product contains a small percentage of crystalline silica.  

There is an established link between long term inhalation of dusts 
containing crystalline silica with lung disease.  Adequate 
measures should be taken to ensure exposure is avoided. 

 
  The product is essentially of low hazard as the silica levels are low 

as reasonably practicable and should not exceed the inhalable 
dust standard of 10mg/m3. 
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MATERIAL SAFETY DATA SHEET

Bentonite
 
First Aid: 
 Swallowed: Wash out mouth with water.  Drink plenty of water 

 Eye: Rinse immediately with cool, clean running water 
for at least 15 minutes 

 Skin: Wash off with water (non irritant) 

 Inhaled: Remove the patient to fresh air and rest.  If you 
feel unwell or if exposure prolonged, seek medical     
attention  

 Toxicity Data: None recorded. 

        

PRECAUTIONS FOR USE 

 
Exposure Limits (TWA): 10mg/m3 inspirable dust as bentonite (clay) dust, 

0.2mg/m3 respirable dust as quartz, 0.1mg/m3  
 respirable dust as cristobalite 
 
Ventilation: Dust control, or extraction to meet exposure limits. 

Personal Protection: Wear a NIOSH/MSHA approved dust mask, eye  
 protection and skin protection.  
 
Flammability: Non flammable 
 
 

SAFE HANDLING INFORMATION 

 
Storage & Transportation: Store in a dry, well ventilated environment under 

cover. 

Spills and Disposal: Wear a dust mask & skin protection, sweep up.  
 Product is a natural mineral, so it can be buried safely.  
 
Fire/Explosion Hazard: Not flammable 

Other Information: pH 10.5, wear skin protection to avoid possibility of 
dermatitis. Very slippery when wet, avoid getting wet. 

 
 

 ISSUE: 1                 DATE:  May 2006  

 
 
         



Material Safety Data Sheet (MSDS)
Revised October 8, 1999 For additional copies call 1-800-237-SAN

I. Product Identification

Trade Name: Silica Sand - All Grades
Manufacturer's Name: Manley Bros. of Indiana, Inc.
Manufacturer's Address: P.O. Box 80, Vermillion Road

Troy Grove, IL 61372
Manufacturer's Telephone: (815) 539-7486
Date Revised: 10/99

II. Hazardous Ingredients

Chemical Names  CAS Number 14808-60-7
Silica, Quartz, SiO2  Exposure Limits in Air ACGIH-TLV 0.1 mg/cubic meter
Percentage >95 OSHA-PEL 0.1 mg/cubic meter

NIOSH * 0.05 mg/cubic meter
(* Recommended Standard)

Exposure Limits refer to the respirable fraction

III. Physical Properties

Vapor Density: Not Applicable

Specific Gravity: 2.65 Crystalline

Solubility in Water: Insoluble

Vapor Pressure, mmHg at 20' C: Essentially Zero

Melting Point or Range, °F: Above 2000 °F

Boiling Point or Range, °F: Above 3500 °F

Evaporation Rate: None

Appearance and Odor: Light Buff to White Sand, No Odor 

How to Detect This Substance: Detect sand by appearance.  The dangerous respirable dust 
may only be detected using special measuring equipment.
It should be assumed that wherever silica sand is re-handled
some dust will be generated and routine measuring performed 
to detect and determine the level.
.
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IV. Fire and Explosion

Flash Point: None
Auto Ignition Temperature: None
Flammable Limits in Air: Not Combustible
Special Fire Fighting Procedures: None, may be used to extinguish fire
Unusual Fire and Explosion Hazards: None

V. Health Hazard Information

Health Effects or Risks from Exposure

Silicosis PROLONGED INHALATION OF RESPIRABLE SILICA (DUST) WILL RESULT IN PERMANENT
 LUNG DAMAGE.  A Condition known as Silicosis. To prevent its occurrence, dust levels must 
be monitored and personnel exposed to respirable silica at or above the Permitted Exposure 
Level, MUST wear OSHA approved respirators.

Cancer Agent: YES  NTP: Yes  IARC: Yes  Federal OSHA: No

NTP:  Respirable crystalline silica has been listed by The National Toxicology Program in the 6th

 Annual Report on Carcinogens to Humans (1992) as an anticipated carcinogen.  IARC: The 
International Agency for Research on Cancer Monographs on the Evaluation of Carcinogenic 
Risk of Chemicals to Humans, in Vol. 68, concludes that there is sufficient evidence of the
carcenogenicity of inhaled crystalline silica to humans.
EXPOSURE TO RESPIRABLE SILICA CAN CAUSE CANCER.  Personnel exposed to 
respirable silica MUST wear OSHA approved respirators.

Symptoms of Overexposure

Inhaled: Coughing, shortness of breath, reduced pulmonary function. Effects may 
be delayed, the disease usually being contracted over an extended period 
of exposure.

Contact with Skin or Eyes: Irritation
Absorbed through Skin: Not Applicable
Swallowed: May Cause Nausea

First Aid - Emergency Procedures

Eye Contact: Flush with water for 15 minutes. Seek medical attention.
Skin Contact: Wash with soap and water.  If irritation persists seek medical attention.
Inhaled: Remove to fresh air at once.  Apply artificial respiration if breathing has 

stopped.  Seek immediate medical attention.
Swallowed: If discomfort persists seek medical attention.

All other pulmonary medical conditions are aggravated by exposure to respirable quartz.
.
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VI. Reactivity Data

Stability: Stable
Incompatibility (materials to avoid): Strong Oxidizing Agents
Hazardous Decomposition Products
(Including combustion products): None
Hazardous Polymerization: Will not occur

VII. Spill, Leak and Disposal Procedures

Spill Response Procedures: Clean up using approved dustless methods (flush with 
water, or vacuum) to minimize generation of airborne 
respirable dust.

Waste Disposal: Dispose of all waste in accordance with federal, state 
and local regulations in a facility approved for silica 
disposal.

VIII. Special Handling Information

Ventilation and Engineering Controls: Local mechanical ventilation where necessary to keep 
below safe levels (PEL) Use NIOSH approved respiratory 
equipment for respirable quartz (supplied air types are
strongly recommended)

Eye Protection: Safety goggles
Gloves: Not normally necessary
Other Clothing and Equipment: Provide eye wash
Work Practices, Hygienic Practices: Minimize dust generation. Clean up spills promptly. 

Monitor respirable quartz in workplace on a frequent 
regular basis.

Other Handling and Storage Requirements: Avoid dust generation during handling. Clean up spills. 
Practice good housekeeping. No special storage 
requirements. Train all employees in all aspects of this 
MSDS before they work with this product.

See OSHA Hazard Communication Rule CFR 1910.1200, 1915.99, 1917.28, 1918.90, 1926.59, 1928.21, state and 
local worker or community "right to know" laws and regulations.  Familiarize and train your employees with the 
requirements of the MSDS.  WARN YOUR EMPLOYEES, AND YOUR CUSTOMERS IF YOU MERCHANT OR 
RE-SELL THE PRODUCTS, OF THE HAZARD AND THE OSHA PRECAUTIONS TO BE USED.

IX. Other Information

H.M.I.S. Rating:
Health Hazard Rating: 1 Chronic exposure to respirable silica will result in 

silicosis exposure to respirable silica can cause cancer
Flammability Hazard Rating: 0
Reactivity Hazard Rating: 0
Personal Protective Equipment E Comply with special OSHA respiratory protection if 

sandblasting
D.O.T. Not Regulated
SARA Title III. Not Listed
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CAUTION!

PROLONGED INHALATION OF RESPIRABLE QUARTZ WILL CAUSE LUNG DAMAGE. A CONDITION KNOWN 
AS SILICOSIS.

Silica sands may generate respirable dust during use.  Examples of conditions which promote the generation of 
respirable dust include, thermal shock, sandblasting, grinding, machining or operations were abrasion with silica 
takes place.

Monitor work area on a frequent regular basis for respirable quartz (silica).  Use appropriate ventilation and/or 
respiratory protection unless exposure levels are known to be below permitted exposure levels.

INHALATION OF RESPIRABLE QUARTZ CAN CAUSE CANCER!

The International Agency for Research on Cancer (IARC) has determined that there is evidence for the 
carcinogenicity of crystalline silica to humans.

The department of Health and Human Services’ National Toxicology Program (NTP), in its Sixth Annual Report on 
Carcinogens, has listed respirable crystalline silica in a category of substances which may 'reasonably be anticipate
d to be carcinogenous.'  Such substances are defined as those for which there is limited evidence of carcinogenicity
in experimental animals.

Monitor work area on a frequent regular basis for respirable quartz (silica).  Use appropriate ventilation and/or 
respiratory protection unless exposure levels are known to be below permitted exposure levels.

It is extremely important that your company follow OSHA standards for respiratory protection as they exist or are 
hereafter modified or amended.  As part of your training program, please distribute this information to all employees
.
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MATERIAL SAFETY DATA SHEET (MSDS) 
FOR PORTLAND CEMENT

(Complies with OSHA and MSHA Hazard Communication Standards,
29 CFR 1910.1200and 30 CFR Part 47) 

CEMEX, INC. 
CEMEX CALIFORNIA CEMENT LLC 
VICTORVILLE CEMENT PLANT 

16888 NORTH "E" STREET 
VICTORVILLE, CALIFORNIA 92394-2999



Section 1 - IDENTIFICATION

Supplier/Manufacturer Emergency Contact Information

CEMEX, Inc.      (619) 381-7600
CEMEX California Cement LLC 
Victorville Cement Plant 
16888 North "E" Street 
Victorville, California 92394-2999 

Chemical name and synonyms Product name

Portland Cement (CAS #65997-15-1) "CEMEX Type I/II"
"CEMEX Type III"
“CEMEX Type II/V” 
"CEMEX Type V"
"CEMEX Block"
"CEMEX Class G"

Chemical family Formula

Calcium salts.     3CaO.SiO2 (CAS #12168-85-3)
2CaO.SiO2 (CAS #10034-77-2)
3CaO.Al2O2 (CAS #12042-78-3)
4CaO..Al2O3Fe2O3 (CAS #12068-35-8)
CaSO2.2H2O (CAS #13397-24-5)

Other salts:     Small amounts of MgO, and trace amounts of K2SO4 and Na2SO4 may also be 
present.

Section 2 - COMPONENTS

Hazardous Ingredients

Portland cement clinker (CAS# 65997-15- 1) - approximately - 93.5-96.0 % by weight 
ACGIH TLV-TWA (2000) = 10 mg total dust/m3

 OSHA PEL (8-hour TWA) = 50 million particles/ft3

Gypsum (CAS# 7778-18-9) - approximately - 4.0-6.5 % by weight 
ACGIH TLV-TWA (2000) = 10 mg total dust/m3

 OSHA PEL (8-hour TWA) = 15 mg total dust/m3

 OSHA PEL (8-hour TWA) = 5 mg respirable dust/m3

Respirable quartz (CAS# 14808-60-7) – greater than 0.1% by weight 
ACGIH TLV-TWA (2000) = 0.05 mg respirable quartz dust/m3

 OSHA PEL (8-hour TWA) = (10 mg respirable dust/m3)/(percent silica + 2) 

Trace Ingredients

Trace amounts of naturally occurring chemicals might be detected during chemical analysis.  Trace constituents may include  up to
0.75% insoluble residue, some of which may be free crystalline silica, calcium oxide (Also known as lime or quick lime),
magnesium oxide, potassium sulfate, sodium sulfate, chromium compounds, and nickel compounds.



Section 3 - HAZARD IDENTIFICATION

Emergency Overview

Portland cement is a light gray powder that poses little immediate hazard.  A single short-term exposure to the dry powder is not
likely to cause serious harm.  However, exposure of sufficient duration to wet portland cement can cause serious, potentially
irreversible tissue (skin or eye) destruction in the form of chemical (caustic) burns.  The same type of tissue destruction can occur 
if wet or moist areas of the body are exposed for sufficient duration to dry portland cement.

Potential Health Effects

Relevant Routes of Exposure:
Eye contact, skin contact, inhalation, and ingestion. 

Effects Resulting from Eye Contact:
Exposure to airborne dust may cause immediate or delayed irritation or inflammation.  Eye contact by large amounts of dry
powder or splashes of wet portland cement may cause effects ranging from moderate eye irritation to chemical burns or blindness.
 Such exposures require immediate first aid (see Section 4) and medical attention to prevent significant damage to the eye. 

Effects Resulting from Skin Contact:
Discomfort or pain cannot be relied upon to alert a person to hazardous skin exposure.  Consequently, the only effective means of
avoiding skin injury or illness involves minimizing skin contact, particularly with wet cement.  Exposed persons may not feel 
discomfort until hours after the exposure has ended and significant injury has occurred. 

Dry portland cement contacting wet skin or exposure to moist or wet portland cement may cause more severe skin effects 
including thickening, cracking or fissuring of the skin.  Prolonged exposure can cause severe skin damage in the form of (alkali)
chemical burns. 

Some individuals may exhibit an allergic response upon exposure to portland cement, possibly due to trace elements of chromium.
 The response may appear in a variety of forms ranging from a mild rash to severe skin ulcers.  Persons already sensitized may
react to their first contact with the product.  Other persons may first experience this effect after years of contact with portland
cement products. 

Effects Resulting from Inhalation:
Portland cement may contain trace amounts of free crystalline silica.  Prolonged exposure to respirable free silica can aggravate
other lung conditions and cause silicosis, a disabling and potentially fatal lung disease. 

Exposure to portland cement may cause irritation to the moist mucous membranes of the nose, throat, and upper respiratory 
system.  It may also leave unpleasant deposits in the nose. 

Effects Resulting from Ingestion:
Although small quantities of dust are not known to be harmful, ill effects are possible if larger quantities are consumed.  Portland
cement should not be eaten. 

Carcinogenic potential:
Portland cement is not listed as a carcinogen by NTP, OSHA, or  IARC.  It may however, contain trace amounts of substances 
listed as carcinogens by these organizations. 

Crystalline silica, a potential trace level contaminate in Portland cement, is  now classified by IARC as known human carcinogen
(Group I).  NTP has characterized respirable silica as "reasonably anticipated to be [a] carcinogen". 

Medical conditions which may be aggravated be, inhalation or dermal exposure:
Pre-existing upper respiratory and lung diseases. 
Unusual (hyper) sensitivity to hexavalent chromium (chromium+6) salts. 

Section 4 - FIRST AID



Eyes
Immediately flush eyes thoroughly with water.  Continue flushing eye for at least 15 minutes, including under lids, to remove all
particles.  Call physician immediately.

Skin
Wash skin with cool water and pH-neutral soap or a mild detergent.  Seek medical treatment in all cases of prolonged exposure to
wet cement, cement mixtures, liquids from fresh cement products, or prolonged wet skin exposure to dry cement.

Inhalation of Airborne Dust
Remove to fresh air.  Seek medical help if coughing and other symptoms do not subside.

Ingestion
Do not induce vomiting.  If conscious, have the victim drink plenty of water and call a physician immediately.

Section 5 - FIRE AND EXPLOSION DATA 

Flash point .....................................None   Lower Explosive Limit.......................None
Upper Explosive Limit......................None   Auto ignition temperature.........Not Combustible
Extinguishing media........................Not Combustible Special fire fighting Procedures.........None 
Hazardous combustion products.....None Unusual fire and explosion hazards...None 

Section 6 - ACCIDENTAL RELEASE MEASURES

Collect dry material using a scoop. Avoid actions that cause dust to become airborne.  Avoid inhalation of dust and contact with skin. 
Wear appropriate personal protective equipment as described in Section 8. 

Scrape up wet material and place in an appropriate container.  Allow the material to "dry" before disposal.  Do not attempt to wash
portland cement down  drains. 

Dispose of waste material according to local, state and federal regulations. 

Section 7 - HANDLING AND STORAGE

Keep portland cement dry until used.  Normal temperatures and pressures do not affect the material.

Promptly remove dusty clothing or clothing which is wet with cement fluids and launder before reuse.  Wash thoroughly after 
exposure to dust or wet cement mixtures or fluids. 

Section 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION 

Skin Protection
Prevention is essential to avoiding potentially severe skin injury.  Avoid contact with unhardened portland cement.  If contact
occurs, promptly wash affected area with soap and water.   Where prolonged exposure to unhardened portland cement products 
might occur, wear impervious clothing and gloves to eliminate skin contact. Wear sturdy boots that are impervious to water to 
eliminate foot and ankle exposure. 

Do not rely on barrier creams: barrier creams should not be used in place of gloves. 

Periodically wash areas contacted by dry portland cement or by wet cement or concrete fluids with a pH neutral soap.  Wash again
at the end of work.  If irritation occurs, immediately wash the affected area and seek treatment.  If clothing becomes saturated
with wet concrete, it should be removed and replaced with clean dry clothing. 



Respiratory Protection
Avoid actions that cause dust to become airborne.  Use local or general exhaust ventilation to control exposures below applicable
exposure  limits.

Use NIOSH/MSHA approved (under 30 CFR 11) or NIOSH approved (under 42 CFR 84) respirators in poorly ventilated areas, if 
an applicable exposure limit is exceeded, or when dust causes discomfort or irritation. (Advisory: Respirators and filters purchased
after June 10, 1998 must be certified under 42 CFR 84.) 

Ventilation
Use local exhaust or general dilution  ventilation to control exposure within applicable limits.

Eye Protection
Where potentially subject to splashes or puffs of cement, wear safety glasses with side shields or goggles.  In extremely dusty
environments and unpredictable environments wear unvented or indirectly  vented goggles to avoid eye irritation or injury. 
Contact lenses should not be worn when working with portland cement or fresh cement products. 

Section 9 - PHYSICAL AND CHEMICAL, PROPERTIES

Appearance.............Gray Powder   Odor.............................No distinct odor 
Physical state...........Solid (powder)   pH (in water).................12 to 13 
Solubility in water...Slightly soluble (0.1 to 1.0%) Vapor pressure.............Not applicable 
Vapor density..........Not applicable   Boiling point...................Not applicable (i.e., > 1000 C) 
Melting point...........Not applicable Specific gravity (H20 = 1.0).......3.15 
Evaporation rate......Not applicable 

Section 10 - STABILITY AND REACTIVITY

Stability
Stable.

Conditions to avoid
Unintentional contact with water. 

Incompatibility
Wet Portland cement is alkaline.  As such it is incompatible with acids, ammonium salts and phosphorous. 

Hazardous decomposition
Will not spontaneously occur.  Adding water produces (caustic) calcium hydroxide 

Hazardous Polymerization
Will not occur. 

Section 11 - TOXICOLOGICAL INFORMATION

For a description of available, more detailed toxicological information contact the supplier or manufacturer.

Section 12 - ECOLOGICAL INFORMATION

Ecotoxicity
No recognized unusual toxicity to plants or animals

Relevant physical and chemical properties
(See Sections 9 and 10.) 

Section 13 - DISPOSAL

Dispose of waste material according to local, state and federal regulations. (Since portland cement is stable, uncontaminated material
may be saved for future use. 

Dispose of bags in an approved landfill or incinerator. 



Section 14 - TRANSPORTATION DATA

Hazardous materials description/proper shipping name
Portland is cement is not hazardous under U.S. Department of Transportation (DOT) regulations. 

Hazard class
Not applicable 

Identification number
Not applicable. 

Required label text
Not applicable. 

Hazardous substances/reportable quantities (RQ)
Not applicable. 

Section 15 - OTHER REGULATORY INFORMATION

Status under USDOL-OSHA Hazard Communication Rule, 29 CFR 1910.1200
Portland cement is considered a "hazardous chemical" under this regulation, and should be part of any hazard communication
program.

Status under CERCLA/SUPERFUND 40 CFR 117 and 302
Not listed. 

Hazard Category under SARA(Title III), Sections 311 and 312
Portland cement qualifies as a "hazardous substance" with delayed health effects. 

Status under SARA (Title III), Section 313
Not subject to reporting requirements under Section 313. 

Status under TSCA (as of May 1997)
Some substances in portland cement are on the TSCA inventory list. 

Status under the Federal Hazardous Substances Act
Portland cement is a "hazardous substance" subject to statutes promulgated under the subject act. 

Status under California Proposition 65
This product contains up to 0.05 percent of chemicals (trace elements) known to the State of California to cause cancer, birth
defects or other reproductive harm.  California law requires the manufacturer to give the above warning in the absence of 
definitive testing to prove that the defined risks do not exist. 

Section 16 - OTHER INFORMATION

Prepared by

Kevin Keegan 
Director - Health and Safety 
CEMEX, Inc. 
Houston, Texas 

Approval date or Revision date

Approved: August, 1997 
Revised: March, 2001 

Other important information



Portland cement should only be used by knowledgeable persons.  A key to using the product safely  requires the user to recognize that 
portland cement chemically reacts with water, and that some of the intermediate products of this reaction (that is those present while a 
portland cement product is "setting") pose a more severe hazard than does dry portland cement itself. 

While the information provided in this material safety data sheet is believed to provide a useful summary of the hazards of portland
cement as it is commonly used, the sheet cannot anticipate and provide the all of the information that might be needed in every
situation. Inexperienced product users should obtain proper training before using this product. 

SELLER MAKES NO WARRANTY, EXPRESSED OR IMPLIED, CONCERNING THE PRODUCT OR THE 
MERCHANTABILITY OR FITNESS THEREOF FOR ANY PURPOSE OR CONCERNING THE ACCURACY OF ANY 
INFORMATION PROVIDED BY CEMEX, Inc. except that the product shall conform to contracted specifications.  The information 
provided herein was  believed by CEMEX, Inc. to be accurate at the time of preparation or prepared from sources believed to be 
reliable, but it is the responsibility of the user to investigate and understand other pertinent sources of information to comply with all 
laws and procedures applicable to the safe handling and use of product and to determine the suitability  of the product for its intended 
use.  Buyer's exclusive remedy shall be for damages and no claim of any kind, whether as to product delivered or for non-delivery of 
product, and whether based on contract, breach of warranty, negligence, or otherwise shall be greater in amount than the purchase
price of the quantity of product in respect of which damages are claimed.  In no event shall Seller be liable for incidental or
consequential damages, whether Buyer's claim is based on contract, breach of warranty, negligence or otherwise.

In particular, the data furnished in this sheet do not address hazards that may be posed by other materials mixed with portland cement 
to produce portland cement products.  Users should review other relevant material safety data sheets before working with this portland
cement or working on portland cement products, for example, portland cement concrete. 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

MATHESON TRI-GAS, INC. Emergency Contact:
150 Allen Road Suite 302 CHEMTREC 1-800-424-9300
Basking Ridge, New Jersey 07920 Calls Originating Outside the US:
Information: 1-800-416-2505 703-527-3887 (Collect Calls Accepted)

SUBSTANCE: VINYL CHLORIDE

TRADE NAMES/SYNONYMS:
MTG MSDS 97; 1-CHLOROETHYLENE; 1-CHLOROETHENE; CHLOROETHYLENE; 
CHLOROETHENE; CHLORETHENE; CHLORETHYLENE; ETHYLENE MONOCHLORIDE; 
MONOCHLOROETHYLENE; MONOCHLORO ETHENE; MONOCHLOROETHENE; VINYL 
CHLORIDE MONOMER; VINYL CHLORIDE, INHIBITED; VINYL C MONOMER; RCRA U043; UN 
1086; C2H3Cl; MAT24940; RTECS KU9625000 

CHEMICAL FAMILY: halogenated, aliphatic 

CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 

2. COMPOSITION, INFORMATION ON INGREDIENTS 

COMPONENT: VINYL CHLORIDE 
CAS NUMBER: 75-01-4 
PERCENTAGE: >99.9 

COMPONENT: PHENOL 
CAS NUMBER: 108-95-2 
PERCENTAGE: <0.1 

COMPONENT: INHIBITORS 
CAS NUMBER: Not assigned. 
PERCENTAGE: <0.1 

3. HAZARDS IDENTIFICATION 

NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=4  REACTIVITY=1 
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EMERGENCY OVERVIEW:
COLOR: colorless 
PHYSICAL FORM: gas 
ODOR: faint odor, sweet odor 
MAJOR HEALTH HAZARDS: harmful if swallowed, skin irritation, eye irritation, central nervous system 
depression, cancer hazard (in humans) 
PHYSICAL HAZARDS: Flammable gas. May cause flash fire. May polymerize. Containers may rupture or 
explode.

POTENTIAL HEALTH EFFECTS:
INHALATION:
SHORT TERM EXPOSURE: irritation, nausea, difficulty breathing, irregular heartbeat, headache, 
drowsiness, dizziness, disorientation, joint pain, loss of coordination, hearing loss, lung congestion 
LONG TERM EXPOSURE: impotence, bluish skin color, blood disorders, liver damage, cancer 
SKIN CONTACT:
SHORT TERM EXPOSURE: irritation, blisters 
LONG TERM EXPOSURE: irritation, blisters 
EYE CONTACT:
SHORT TERM EXPOSURE: irritation, eye damage 
LONG TERM EXPOSURE: irritation, eye damage 
INGESTION:
SHORT TERM EXPOSURE: frostbite 
LONG TERM EXPOSURE: cancer 

4. FIRST AID MEASURES 

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get immediate 
medical attention. 

SKIN CONTACT: If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-
115 F; 41-46 C). DO NOT USE HOT WATER. If warm water is not available, gently wrap affected parts in 
blankets. Get immediate medical attention. 

EYE CONTACT: Wash eyes immediately with large amounts of water, occasionally lifting upper and 
lower lids, until no evidence of chemical remains. Get medical attention immediately. 

INGESTION: If a large amount is swallowed, get medical attention. 

NOTE TO PHYSICIAN: For inhalation, consider oxygen. 

5. FIRE FIGHTING MEASURES 
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FIRE AND EXPLOSION HAZARDS: Severe fire hazard. Severe explosion hazard. The vapor is heavier 
than air. Vapors or gases may ignite at distant ignition sources and flash back. Vapor/air mixtures are 
explosive. Electrostatic discharges may be generated by flow or agitation resulting in ignition or explosion. 

EXTINGUISHING MEDIA: carbon dioxide, regular dry chemical 

Large fires: Use regular foam or flood with fine water spray. 

FIRE FIGHTING: Move container from fire area if it can be done without risk. For fires in cargo or storage 
area: Cool containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If 
this is impossible then take the following precautions: Keep unnecessary people away, isolate hazard area 
and deny entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device 
or any discoloration of tanks due to fire. For tank, rail car or tank truck: Stop leak if possible without 
personal risk. Let burn unless leak can be stopped immediately. For smaller tanks or cylinders, extinguish 
and isolate from other flammables. Evacuation radius: 800 meters (1/2 mile). Do not attempt to extinguish 
fire unless flow of material can be stopped first. Flood with fine water spray. Cool containers with water 
spray until well after the fire is out. Apply water from a protected location or from a safe distance. Avoid 
inhalation of material or combustion by-products. Stay upwind and keep out of low areas. Evacuate if fire 
gets out of control or containers are directly exposed to fire. Evacuation radius: 500 meters (1/3 mile). 
Consider downwind evacuation if material is leaking. 

FLASH POINT: -108 F (-78 C) (CC) 
LOWER FLAMMABLE LIMIT: 3.6% 
UPPER FLAMMABLE LIMIT: 33% 
AUTOIGNITION: 882 F (472 C) 

6. ACCIDENTAL RELEASE MEASURES 

WATER RELEASE:
Subject to California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65). Keep out of 
water supplies and sewers. 

OCCUPATIONAL RELEASE:
Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal risk. Reduce 
vapors with water spray. Keep unnecessary people away, isolate hazard area and deny entry. Remove 
sources of ignition. Ventilate closed spaces before entering. Notify Local Emergency Planning Committee 
and State Emergency Response Commission for release greater than or equal to RQ (U.S. SARA Section 
304). If release occurs in the U.S. and is reportable under CERCLA Section 103, notify the National 
Response Center at (800)424-8802 (USA) or (202)426-2675 (USA). 

7. HANDLING AND STORAGE 

STORAGE: Store and handle in accordance with all current regulations and standards. Protect from 
physical damage. Store outside or in a detached building. Inside storage: Store in a cool, dry place. Store in a 
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well-ventilated area. Avoid heat, flames, sparks and other sources of ignition. Grounding and bonding 
required. Subject to storage regulations: U.S. OSHA 29 CFR 1910.101. See original container for storage 
recommendations. Keep separated from incompatible substances. 

8. EXPOSURE CONTROLS, PERSONAL PROTECTION 

EXPOSURE LIMITS:
VINYL CHLORIDE:
1.0 ppm OSHA TWA 
5 ppm OSHA STEL 15 minute(s) 
0.5 ppm OSHA action level 8 hour(s) 
1 ppm ACGIH TWA 
NIOSH TWA (lowest feasible concentration) 

VENTILATION: Ventilation equipment should be explosion-resistant if explosive concentrations of 
material are present. Provide local exhaust or process enclosure ventilation system. Ensure compliance with 
applicable exposure limits. 

EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye 
wash fountain and quick drench shower in the immediate work area. 

CLOTHING: Wear appropriate chemical resistant clothing. 

GLOVES: For the gas: Wear appropriate chemical resistant gloves. For the liquid: Wear insulated gloves. 
OSHA REGULATED SUBSTANCES: U.S. OSHA 29 CFR 1910.1017. 

RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or 
OSHA.
OSHA Standard: 
Respirator selection should comply with 29 CFR 1910.134, 29 CFR 1910.1017, and the final rule published 
in the Federal Register on August 24, 2006. 
NIOSH Recommendations: 
At any detectable concentration -
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Escape -
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted 
canister providing protection against the compound of concern. 
Any appropriate escape-type, self-contained breathing apparatus. 
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9. PHYSICAL AND CHEMICAL PROPERTIES 

PHYSICAL STATE: gas 
COLOR: colorless 
ODOR: faint odor, sweet odor 
MOLECULAR WEIGHT: 62.50 
MOLECULAR FORMULA: C-H2-C-H-Cl 
BOILING POINT: 9 F (-13 C) 
FREEZING POINT: -245 F (-154 C) 
VAPOR PRESSURE: 2515.6 mmHg @ 21.1 C 
VAPOR DENSITY (air=1): 2.2 
SPECIFIC GRAVITY (water=1): 0.9106 
WATER SOLUBILITY: 0.25% 
PH: Not applicable 
VOLATILITY: Not applicable 
ODOR THRESHOLD: 260 ppm 
EVAPORATION RATE: Not applicable 
VISCOSITY: 0.01072 cP @ 20 C 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not applicable 
SOLVENT SOLUBILITY:
Soluble: alcohol, ether, carbon tetrachloride, benzene 

10. STABILITY AND REACTIVITY 

REACTIVITY: May polymerize. Avoid contact with light or storage and use above room temperature. 

CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. 

INCOMPATIBILITIES: metal carbide, metals, oxidizing materials, peroxides 

HAZARDOUS DECOMPOSITION:
Thermal decomposition products: halogenated compounds, oxides of carbon, phosgene 

POLYMERIZATION: May polymerize. Avoid contact with heat, light, air, water or incompatible materials. 
Closed containers may rupture violently. 

11. TOXICOLOGICAL INFORMATION 

VINYL CHLORIDE:
TOXICITY DATA: 18 pph/15 minute(s) inhalation-rat LC50; 500 mg/kg oral-rat LD50 
CARCINOGEN STATUS: OSHA: Carcinogen; NTP: Known Human Carcinogen; IARC: Human 
Sufficient Evidence, Animal Sufficient Evidence, Group 1; ACGIH: A1 -Confirmed Human Carcinogen; 
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EC: Category 1 
LOCAL EFFECTS:
Irritant: skin, eye 
ACUTE TOXICITY LEVEL:
Toxic: ingestion 
Relatively Non-toxic: inhalation 
TARGET ORGANS: central nervous system 
TUMORIGENIC DATA: Available. 
MUTAGENIC DATA: Available. 
REPRODUCTIVE EFFECTS DATA: Available. 
ADDITIONAL DATA: Stimulants such as epinephrine may induce ventricular fibrillation. May cause birth 
defects.

12. ECOLOGICAL INFORMATION 

ECOTOXICITY DATA:
FISH TOXICITY: 388000 ug/L 10 month(s) LETH (Mortality) Northern pike (Esox lucius) 

INVERTEBRATE TOXICITY: 41.74 ug/L 72 day(s) (Residue) Mosquito (Culex pipiens quinquefasciata)

ALGAL TOXICITY: 41.74 ug/L 72 day(s) (Residue) Green algae (Oedogonium cardiacum) 

13. DISPOSAL CONSIDERATIONS 

Dispose in accordance with all applicable regulations. Hazardous Waste Number(s): D043. Dispose of in 
accordance with U.S. EPA 40 CFR 262 for concentrations at or above the Regulatory level. Regulatory 
level- 0.2 mg/L. U043. 

14. TRANSPORT INFORMATION 

U.S. DOT 49 CFR 172.101:
PROPER SHIPPING NAME: Vinyl chloride, stabilized 
ID NUMBER: UN1086 
HAZARD CLASS OR DIVISION: 2.1 
LABELING REQUIREMENTS: 2.1 
QUANTITY LIMITATIONS:
PASSENGER AIRCRAFT OR RAILCAR: Forbidden 
CARGO AIRCRAFT ONLY: 150 kg 

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Vinyl chloride, stabilized 
UN NUMBER: UN1086 
CLASS: 2.1 
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15. REGULATORY INFORMATION 

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): 
Vinyl chloride: 1 LBS RQ 
PHENOL: 1000 LBS RQ 

SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 

SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 

SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
and C): 
ACUTE: Yes 
CHRONIC: Yes 
FIRE: Yes 
REACTIVE: Yes 
SUDDEN RELEASE: Yes 

SARA TITLE III SECTION 313 (40 CFR 372.65): 
Vinyl chloride

OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 

STATE REGULATIONS:
California Proposition 65: 
Known to the state of California to cause the following: 
Vinyl chloride
Cancer (Feb 27, 1987) 

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: ABD2 

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory. 

TSCA 12(b) EXPORT NOTIFICATION: Not listed. 

CANADA INVENTORY (DSL/NDSL): Not determined. 

16. OTHER INFORMATION 
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“RTECS®” is a United States trademark owned and licensed under authority of the U.S. Government, by 
and through Symyx Software, Inc. Portions ©Copyright 2001, U.S. Government. All rights reserved. 

©Copyright 1984-2009 ChemADVISOR, Inc. All rights reserved.

MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES, 
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE 
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE 
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE, 
WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE, 
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION 
HEREIN.
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35.0 ELECTRICAL SAFETY 
This document describes requirements for working on electrical circuits with 
voltage greater than 50 volts and is intended to reduce worker risk to electrical 
hazards.  The primary hazards related to electricity are shock, burns, arc-blast, fire 
and explosions. 

 

35.1. TRAINING 

Qualified persons are defined as those who have specialized training and 
demonstrated skill in the operation of electrical equipment/installations and the 
avoidance of hazards associated with working on near exposed energized parts.  
Unqualified persons have little or no such training. 

ERM personnel would not typically be expected to work with or near exposed 
energized parts and, as such, would fall into the category of unqualified persons.  
However, if the job duties of ERM employees require them to be exposed to 
electrical hazards, they will be trained in and familiar with safety-related work 
practices that pertain to their job assignments.  This may include, but not be 
limited to: 

• Techniques to distinguish exposed live electrical parts from other parts of 
electric equipment; 

• Techniques necessary to determine the voltage of exposed live parts; and 
• Appropriate clearance/approach distances based on the voltage of 

exposed live parts. 

ERM shall maintain training documentation and competency assessment as 
required by applicable regulatory agencies and National Fire Protection Agency 
(NFPA) Standard 70E (Standard for Electrical Safety in the Workplace) 

 

35.2. GENERAL SAFE WORK PRACTICES 

When work is required to be performed on or near electrical circuits which are or 
may potentially be energized, ERM will develop safe work practices design to 
prevent direct or indirect contact and the potential for associated injuries.  Where 
feasible, live circuits will be de-energized prior to any work on or near electrical 
circuits, unless de-energizing the circuit creates additional or increased hazards, or 
is infeasible. 

If exposed electrical circuits cannot be de-energized, alternate work practices will 
be developed which will protect the employee from both direct and indirect contact 
with the energized circuits. 

 

35.3. WORK ON OR NEAR DE-ENERGIZED EQUIPMENT 

Where electrical equipment will be de-energized to prevent employee contact 
with live circuits, the equipment shall be locked out, tagged out, or both.  
Employees will follow requirements outlined in ERM Document #S3-NAM-039-
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PR (Energy Isolation).  

 

35.4. WORK ON OR NEAR ENERGIZED EQUIPMENT 

This section addresses issues related to working on exposed live equipment.  
Such exposure may occur through direct or indirect (contact through tools or 
materials) contact.   

Only qualified persons are allowed to work on electrical equipment that has not 
been de-energized.  Qualified persons must have appropriate training as 
indicated in Section 35.1, and should be familiar with proper use of personal 
protective equipment (PPE), insulation, shielding, insulated tools, and work 
techniques designed to limit the potential for contact. 

 

35.5. OVERHEAD LINES 

When work is being performed near overhead lines, the lines shall be de-energized and 
grounded by the organization that owns, operates, and/or controls the lines.   If de-
energizing or grounding of lines is not feasible, employees shall maintain an 
appropriate distance from the lines to limit the potential for contact or arcing.  Neither 
the employee nor the longest conductive object they are in contact with shall be closer 
to the energized line than: 

• 10 feet for voltages of 50 kilovolts (kV) or less; or 
• 10 feet plus 4 inches for every 10kV over 50 kV. 

Additionally, no vehicle or mechanical equipment will be operated so that any 
part of its structure may approach an overhead line closer than the distances 
provided in the previous paragraph. 

 

35.6. ILLUMINATION 

No employee is allowed to enter a space containing exposed energized parts 
unless sufficient lighting is provided to allow the employee to safely observe 
the area in question.  Additionally, employees are not allowed to reach into 
blind areas or around obstructions to areas where energized equipment may 
exist. 

 

35.7. CONFINED OR ENCLOSED SPACES 

When required to work in confined or enclosed spaces when energized 
equipment may exist, employees will be provided with appropriate protective 
measures to prevent contact with the equipment.  These measures may include 
shields, barricades, and insulation.  Employees will be provided instruction on 
the appropriate use of these materials. 
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35.8. CONDUCTIVE MATERIALS 

Employees will handle conductive materials in such a manner as to prevent 
contact with energized parts.  Where longer materials such as pipes or conduit 
is handled, additional safeguards will be implemented, including use of 
guards, insulation, or revised material handling techniques. 

Aluminum ladders are prohibited from use in areas where energized parts are 
present.  Only ladders with non-conductive side rails shall be used in these 
areas. 

The wearing of jewelry when working on or near energized parts is prohibited.  
The wearing of clothing with conductive properties (e.g., metallic parts, 
conductive threads) is also prohibited when working on or near energized 
parts. 
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1 PURPOSE AND SCOPE 

This document establishes the guidelines for 

emergency preparedness and response (EPR), and 

documents methods in place to help protect employees 

and visitors in the event of an emergency situation.      

2 ROLES AND RESPONSIBILITIES 

Office Head. Ensure the development and 

maintenance of an office-specific Emergency Action 

Plan (EAP); ensure annual training and evacuation 

drills are completed.  

Office Health and Safety (H&S) Coordinator. 
Support the implementation of the EAP and ensure 

employee’s awareness of and compliance to the plan; 

ensure a process is in place to inform office visitors of 

the relevant elements of the Office EPR plans.  

Partner in Charge (PIC). Ensure an emergency plan is 

in place for project sites, including field or temporary 

offices. 

Regional H&S Lead. Develop Regional EPR plans as 

required; ensure Divisional/BU developed EPR plans 

are appropriate; ensure all permanent offices have and 

maintain a compliant EAP. 

Executive Committee. Own, manage and periodically 

test the Global Crisis Management Plan.  

Global Health and Safety Director (GHSD). Own the 

Safety Management System Emergency Preparedness 

and Response process.      

3 DEFINITIONS 

Emergency Preparedness and Response (EPR) 
Plan. Any process or document that describes ERM’s 

approach to mitigating an emergency situation. 

Emergency Action Plan (EAP). A particular type of 

EPR Plan that is mandatory in all permanent and field 

offices. 

Permanent Office. A permanent office is any ERM 

office, regardless of number of employees, which is not 

distinctly related to a particular project or client site. In 

cases of doubt, the Regional CEO shall determine 

whether an office is permanent or temporary. 

4 PROCEDURE 

ERM has established distinct EPR processes and 

procedures at the Global, Regional, office and project 

levels.  

4.1 Global Level EPR 

The Executive Committee is responsible for 

maintaining the ERM Global Crisis Management Plan 

(CMP) which documents the response protocol to be 

used by the Executive Crisis Management Team in the 

event of a crisis event.  The CMP is designed to help 

ERM identify, communicate and manage crisis events 

that will impact ERM’s global operations. Among other 

topics, the CMP addresses the following: 

• ERM’s Crisis Management Policy, including the 

principles and approaches which the company will 

follow in all crisis situations; 

• The procedure for Reporting a Crisis to the 

relevant parties at ERM; 

• The criteria used to Assess the Situation and 

declare a crisis; and 

• ERM’s Crisis Management Protocol, including the 

specific steps to be taken during the crisis and 

when the crisis is over. 

 

Given the sensitive nature of the information 

maintained in the CMP, the plan is not openly available 

to all employees. The document is controlled in 

accordance with the Document Control and Record 
Keeping Procedure, and has been assigned document 

number M1-ERM-013-PR2. To ensure that the 

document is readily accessible in the event of a crisis, 

it is posted on a limited-access internal website on 
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Minerva. For awareness and communication, a Crisis 
Management Plan Overview guidance document has 

been prepared (M1-ERM-013-GU2).     

The CMP is tested periodically through documented 

table top exercises and drills, and revised as needed. 

4.2 Regional Level EPR   

When required, or as directed by the RCEO, the 

Regional H&S Lead may develop regional (or sub-

regional) EPR documents, procedures or 

communications. Situations requiring a regional 

response may include: 

• Pandemic planning  

• Security / social unrest  

• Significant weather events 

In addition, the Regional H&S Lead will coordinate with 

Division/BU H&S Coordinators to ensure Division/BU 

EPR plans that may have been developed are 

consistent with global policy, adequate for the risk, and 

appropriately maintained in place in each of the 

region’s Divisions.   

4.3 Office Level EPR 

The Office Head in each permanent office is 

responsible to develop, maintain and annually review 

an Office Emergency Action Plan (EAP). In 

coordination with the Office H&S Coordinator, the 

location, content, and critical elements of the EAP shall 

be communicated to all employees at least annually.  

EAPs shall include, but are not limited to, the following 

information: 

• Building evacuation routes and external assembly 

points 

• Fire response procedures 

• Employees (or visitor) injury/first aid measures 

• Emergency telephone numbers 

• Natural disaster preparedness plans (including 

contagious diseases, if applicable) 

• Bomb threat procedures 

• Visitor management and security 

• Emergency event communication plan 

• Spill response 

The Emergency Action Plan Development Guidance 

Document is available to assist an office in the 

development of this plan. It is the responsibility of the 

Office Head to develop the EAP with sufficient level of 

detail to address their local risk.  

In addition to the development of an EAP, all offices 

will comply with the following minimum expectations, 

without exception: 

• Evacuation and assembly point maps will be 

prominently posted.  

• Emergency response numbers, including the 

number of the internal medical / case management 

provider, will be prominently posted. 

• Illuminated (or fluorescing) Exit signs shall be 

posted at all emergency exit doors and along exit 

routes such that line-of-sign visibility is maintained 

from all locations within the occupied space.   

• The EAP shall be reviewed and updated at least 

once per calendar year. The review shall be 

documented, even if no updates have been made. 

• Evacuation drills shall be completed and 

documented at least once per calendar year.  

• Failures of EAP implementation (i.e., as identified 

during actual emergencies or drills), shall be 

documented and addressed in accordance with the 

Event and Non-conformity Management 
Procedure.  

The Office Head and the Office H&S Coordinator shall 

sign the document. 

The Office H&S Coordinator shall develop a method of 

communicating relevant EPR information to all visitors. 

The Regional H&S Lead is responsible for ensuring 

that each ERM office in their Region has an effective 

and thorough EAP in place. 

4.4 Project Level EPR 

At the project level, the Partner in Charge (PIC) is 

responsible for ensuring that a current and approved 

Health & Safety Plan (HASP) that contains a 

description of the responses to incidents and 

emergency situations is in place for all personnel.  For 
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more information on project level EPR, refer to the 

Health and Safety Planning Procedure. 

All ERM operated field offices and/or temporary 

locations shall have a documented EAP, often included 

as part of the project H&S planning documents. A 

physical copy of the EAP shall be maintained at the 

site (in a prominent location), and shall include similar 

information as required in a permanent office, as 

deemed applicable. In addition, an emergency contact 

list and a hospital route/map shall be posted in any 

field or temporary office.   

5 REFERENCES  

• M1-ERM-011-PR – Document Control and Record 

Keeping Procedure 

• M1-ERM-013-PR2 – Global Crisis Management 

Plan (Confidential) 

• M1-ERM-013-GU1 – Emergency Action Plan 

Development Guidance Document  

• M1-ERM-013-GU2 – Crisis Management Plan 

Overview 

• M1-ERM-015-PR – Event and Non-conformity 

Management Procedure 

• S1-ERM-002-PR – Health and Safety Planning 

Procedure 
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People 

Review personnel records (work history, training, time sheets, medical, etc.) as required.  Try to identify all 
the people who might have information about the event and get statements from them as soon as possible.  
Interview people individually away from distractions.  If possible interview them at the scene of the Event to 
confirm at the scene information. 

Ask Interviewees: 
• Fully describe work and conditions leading up to the Event. 
• Fully describe the Event sequence – start to finish. 
• Note anything unusual observed prior to Event (sights, sounds). 
• What was your role in the Event sequence? 
• What conditions influenced the Event (weather, time, equip, etc.) 
• How did people influence the Event (actions, emergency response, etc.) 
• What do you think caused the Event? 
• How do you think the Event could have been prevented? 
• List other possible witnesses. 
• Any additional comments/observations 

Determine: 
• Were those involved in the Event experienced in the task?  
• Had they been adequately trained?  
• Are they physically capable of conducting the task?  
• What was the status of their health?  
• Was fatigue a factor?  
• Were they under stress or time pressures (work or personal)? 

 

Environment 

Examine the scene of the Event for information and to help understand the nature of the task being conducted 
and the local environmental conditions.  The physical environments, especially sudden changes to that 
environment, are factors that need to be identified. The situation at the time of the Event is important, not the 
"usual" conditions. 

Determine: 
• What were the weather conditions?  
• Was housekeeping a problem?  
• Was it too hot or too cold? 

 
 

• Was noise a problem?  
• Was there adequate light? 
• Were toxic or hazardous gases, dusts, or fumes present? 

 

Equipment 
 

Examine equipment involved in the Event looking at the condition of equipment, anything that may have 
changed or be out of the ordinary (e.g., abnormal stress, modifications, substitutions, distortions, fractures, 
etc.).  Identify any design flaws, mismatched components or confusing labelling or marking.  Ensure that the 
equipment was appropriate for the task. 

Determine: 
• Was there an equipment failure?  
• What caused it to fail?  
• Was the machinery poorly designed?  
• Were hazardous substances involved?  
• Were they clearly identified? 

 
 

• Was a less hazardous substance possible and available?  
• Was the raw material substandard in some way?  
• Should personal protective equipment (PPE) have been used?  
• Was the PPE used? 

 

Procedures 
Review the task that was being conducted.  Examine work procedures, scheduling of the work to see whether 
they contributed to the Event.  Examine the availability, suitability, use and supervisory requirements of 
procedures. 

Determine: 
• Were written procedures available? 
• Was a JSA conducted as part of the planning prior to the task?  
• Had conditions changed to make the normal procedure unsafe? 

 
• Were the appropriate tools and materials available?  
• Were they used?  
• Was lockout used when necessary? 
• Were safety devices working properly? 

 

Organization Management holds the legal responsibility for the safety of the workplace and the workforce.  The role of 
supervisors and management must always be considered in an Event investigation. 

Determine: 
• Who had the responsibility for control over the site? 
• Were safety rules communicated /understood by all employees?  
• Were they being enforced?  
• Was there adequate supervision?  
• Were workers trained to do the work? When? Still valid ? 

 
• Were unsafe conditions corrected?  
• Was regular maintenance of equipment carried out?  
• Were regular safety inspections carried out? 
• Any changes to equipment, environment, people or procedures. 
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Absent or Failed Defenses 
Identify the Defense factors that allowed the outcome.  Defenses are those factors that are designed to detect and protect the overall system 
from the results of human or technical failures, that is, they are the “last minute” protection measures designed to avoid or mitigate and 
outcome. 
Check question:  Does the item describe the equipment, work process, control measure, detection system, procedure or attribute which 

normally prevents this Event or limits the consequences? 
Questions Event Facts (tick one) Questions Event Facts (tick one) 
Protection systems?  Absent/Failed  Not Applicable PPE?  Absent/Failed  Not Applicable 
Warning systems?  Absent/Failed  Not Applicable Safety Device Ops?  Absent/Failed  Not Applicable 
Guards or barriers?  Absent/Failed  Not Applicable Other?  Absent/Failed  Not Applicable 
Escape systems?  Absent/Failed  Not Applicable  

 
Individual or Team Actions 
Identify the individual/team actions that contributed to or caused the Event.  These are the errors or violations that led directly to the Event. 
They are typically associated with personnel having direct contact with the equipment, such as operators or maintenance personnel. They are 
always committed ‘actively’ (someone did or didn’t do something) and have a direct relation with the Event. 
Check question:  Does the item tell you about a potential error or violation of a standard or procedure made in the presence of or 

contributing to a hazard? 
Questions Event Facts (tick one) Questions Event Facts (tick one) 
Supervision?  Error/Violation   Not Applicable Regulatory Compliance?  Error/Violation   Not Applicable 
Operating Authority?  Error/Violation   Not Applicable Horseplay?  Error/Violation   Not Applicable 
Operating speed?  Error/Violation   Not Applicable Materials Handling?  Error/Violation   Not Applicable 
Equipment use?  Error/Violation   Not Applicable Hazard Recog. Perception?  Error/Violation   Not Applicable 
PPE Use?  Error/Violation   Not Applicable Risk Mgmt.  Error/Violation   Not Applicable 
Procedural Compliance?  Error/Violation   Not Applicable Other  Error/Violation   Not Applicable 

 
Task / Environmental Conditions 
Identify the Task/Environmental conditions that contributed to the Event.  These are the conditions in existence immediately prior or at the 
time of the Event. These are the conditions that directly influence human and equipment performance in the workplace.  These are the 
circumstances under which the errors and violations took place and can be embedded in task demands, the work environment, individual 
capabilities and human factors. 
Check question:  Does this item describe something about the task demands, work environment, individual capabilities or human 

factors that promoted errors / violations or undermined the effectiveness of system’s Defenses? 
Questions Event Facts (tick one) Questions Event Facts (tick one) 
Complacency/Attitude Motivation  Contributor   Not Applicable Task Analysis  Contributor   Not Applicable 
Drugs/Alcohol Influence  Contributor   Not Applicable Work Procedures   Contributor   Not Applicable 
Fatigue  Contributor   Not Applicable Permit to Work (Avail/Suit.)  Contributor   Not Applicable 
Time/Production Pressures  Contributor   Not Applicable Routine/Non-routine Task  Contributor   Not Applicable 
Peer Pressure  Contributor   Not Applicable Tools/Equipment/Materials   Contributor   Not Applicable 
Physical/Mental Capability  Contributor   Not Applicable Training  Contributor   Not Applicable 
Physical/Mental Stress  Contributor   Not Applicable Housekeeping  Contributor   Not Applicable 
Distraction/ Pre-occupation  Contributor   Not Applicable Weather Conditions  Contributor   Not Applicable 
Competency/Experience./Skill   Contributor   Not Applicable Congestion, Access  Contributor   Not Applicable 
Inadequate communications  Contributor   Not Applicable Surface Gradient/Conditions  Contributor   Not Applicable 
Tolerance of Violations  Contributor   Not Applicable Lighting  Contributor   Not Applicable 
Change of Routine  Contributor   Not Applicable Temperature  Contributor   Not Applicable 
Other Human Factor  Contributor   Not Applicable Noise  Contributor   Not Applicable 
Task Planning/ Preparation  Contributor   Not Applicable Gas, Dust, Chemical or Fumes  Contributor   Not Applicable 

 
Organizational / System Factors 
Identify the Organizational Factors that contributed to the Event.  These are the underlying organizational factors which produce the task / 
environmental conditions that affect performance in the workplace.  These may include fallible management decisions, processes and 
practices. 
Check question:  Does this item identify a standard Organizational Factor present before the Event and which resulted in the task / 

environmental conditions or allowed those conditions to go un-addressed? 
Questions Event Facts (tick one) Questions Event Facts (tick one) 
Hardware  Contributor   Not Applicable Maintenance Management  Contributor   Not Applicable 
Training  Contributor   Not Applicable Design  Contributor   Not Applicable 
Organizational Structure  Contributor   Not Applicable Risk Management  Contributor   Not Applicable 
Communication  Contributor   Not Applicable Management of Change  Contributor   Not Applicable 
Incompatible Goals  Contributor   Not Applicable Contractor Management  Contributor   Not Applicable 
Procedures  Contributor   Not Applicable Other Org./System Factor  Contributor   Not Applicable 
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• Refer to S1-ERM-015-PR1 - Event Investigation Procedure and S1-ERM-015-FM1 Event Investigation 

Considerations for a guide to complete this form. 
• Attach the original ECS report as an attachment to this completed form 
 

(Insert Title of Event - Region / Event Type / Description) 
 

 ECS Number (Office use only)       
 

PART A: Event Investigation  

Event Severity Rating (Level 1-3) Actual       Potential       

Event Date       Time of Event       Region       

Practice Area       Project (if applicable)       

Who was involved (employee, contractor, and 3rd 
party?) 

      

Client notified?  Yes  No  
(attach documentation of 
contract requirement) 

Name       

Contact No.       

 

Description of Event (Who, what, where, how) 
Timeline attached? (Attachment 1)   

Original ECS form attached? (Attachment 2)   

      

 

Details of Injuries/Damage/Impact (Nature and extent of injuries/damage) 

      

 

Immediate Action Taken 

      

 

Corrective Actions Recommended (If actions are accepted transfer into Part C) 

      

 
Was there a risk assessment tool in use at the time of the event? 
HASP   TRA  JHA  Other No  
Has the risk assessment tool been updated to reflect this event?  Yes  No  
Is there an existing procedure to control this event? Yes  No  List:       

Was this procedure in use at the time of the event? Yes  No  
 

Photographs (Insert photographs or diagrams below or at end of report) 
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Part B: Event Investigation – Use Investigation Categories Guideline for guidance in classifying the categories below. 

Absent/Failed Defences Individual or Team 
Factors 

Task/Environmental 
Conditions 

Organizational Factors 

                        

 

Part C: Corrective Actions Implemented (Must be completed for all Corrective Actions) 

All Recommendations must include a timeframe for implementation and a person responsible. 

Tracking No. Recommendations Person Responsible Completion Date 

                        

                        

                        

                        
add rows as required. 
 

Part D: Key Learning’s (What should the business learn and pass on from this event) 

      
 

Person Completing this Form (Contact for further information) 

Name       Position       

Date       Contact No.       

Email       Status of investigation  Initial / Final 

List Investigation Team Members       

 

Reviewed by (Compulsory only for Level 3 Events) 

                   

Name  RCEO 
(ERM Serious Events only) Signature Date 

                   

Name (Legal) Position Signature Date 

                   

Name Position Signature Date 
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1. Purpose and Scope 
This document establishes the criteria for consistent reporting and recording for work-related 
injuries and illnesses, and the methodology for calculating injury/illness related reporting 
metrics. Figure 1 summarizes the Recordability Decision process.  

In certain circumstances, ERM employees and entities may have a duty to record and report data 
on injuries and illnesses of certain ERM Agents or Contractors if the work of an Agent or 
Contractor is directly supervised by an ERM employee on a daily basis. 

2. Roles and Responsibilities 
Global H&S Director (GHSD). Issue a final determination on whether an injury/illness is ERM 
Recordable in the event of disagreement, in consultation with the responsible Regional H&S 
Lead, Regional CEO, ERM Legal Department and Executive Committee. 

Regional Health and Safety (H&S) Lead. Determine Recordability within 3 days of receiving 
notice of an injury or illness via ERM’s Event Communication System (ECS); update the record 
as required until the event is complete and the employee has returned to normal duties; 
communicate with regulatory authorities regarding Regulatory Reportable or Recordable 
Injuries/Illnesses (in consultation with the GHSD and the Legal Department, and following 
approval by a member of the Executive Committee). 

All employees. Immediately notify the PIC (for project-related events) or Office Head (for non-
project related events), and the BU H&S Lead of a suspected work-related injury or illness, and 
enter the event into ECS within 24 hours. 

3. Definitions 
Agent. Any member of any ERM entity board, any officer of any ERM entity, hired personnel, 
consultants, intermediaries, lobbyists, agents, representatives, independent contractors, 
subcontractors, and any others who act on ERM’s behalf. 

Aggravated Pre-existing Condition. When an event or exposure in the work environment 
results in any of the following: 

• Death provided that the pre-existing injury or illness would likely not have resulted in 
death but for the occupational event or exposure. 

• Loss of consciousness provided that the pre-existing injury or illness would likely not 
have resulted in loss of consciousness but for the occupational event or exposure. 

• One or more days away from work, or days of restricted work, or days of job transfer that 
otherwise would not have occurred but for the occupational event or exposure. 
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• Medical treatment in a case where no previous medical treatment was needed for the pre-
existing injury or illness before the workplace event or exposure, or a change in medical 
treatment was necessitated by the workplace event or exposure. 

Employee. Any personnel hired directly by ERM (regardless of status classification of full-time, 
part-time, temporary, contract, etc.); interns (even if an intern does not receive payment by 
ERM); employees of other companies seconded into ERM, and any ERM employee seconded to 
a non-ERM company. 

ERM Recordable Incident: A Medical Treatment Incident (MTI), Restricted Work Incident 
(RWI), Lost Time Incident (LTI), or fatality that meets the requirements in this procedure and 
which is used in establishing our externally reported Total Recordable Incident Rate (TRIR)..  

First aid.  First Aid Incident is any injury or illness that does not require medical treatment, 
require work restrictions or result in Lost Time away from work as defined below. The following 
are examples of this definition (but not limited to): 

• Using a non-prescription medication at non-prescription strength (for medications 
available in both prescription and non-prescription form, a recommendation by a 
physician or other licensed health care professional to use a non-prescription 
medication at prescription strength is considered medical treatment); 

• Administering routine preventative tetanus immunizations; 
• Cleaning, flushing or soaking wounds on the surface of the skin; 
• Using wound coverings such as bandages, Band-Aids™, gauze pads, etc.; or 

using butterfly bandages or Steri-Strips™ (other wound closing devices such as 
sutures, staples, etc., are considered medical treatment); 

• Using hot or cold therapy;  
• Using any non-rigid means of support, such as elastic bandages, wraps, non-rigid 

back belts, etc. (devices with rigid stays or other systems designed to immobilize 
parts of the body are considered medical treatment); 

• Using temporary immobilization devices while transporting an accident victim 
(e.g., splints, slings, neck collars, back boards, etc.); 

• Drilling of a fingernail or toenail to relieve pressure, or draining fluid from a 
blister; 

• Using eye patches; 
• Removing foreign bodies from the eye using only irrigation or a cotton swab; 
• Removing splinters or foreign material from areas other than the eye by irrigation, 

tweezers, cotton swabs or other simple means; 
• Using finger guards; 
• Using massages (physical therapy or chiropractic treatment are considered 

medical treatment for recordkeeping purposes); or 
• Drinking fluids for relief of heat stress. 
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Note: The above are considered first aid, whether or not treatment is accepted 

Lost Time Incident (LTI – Days Away from Work Recordable): A work-related injury or 
illness that results in the affected party being unable to report to work for one or more days, 
excluding the day of injury or onset of illness. 

Medical Treatment Incident (MTI – Other Recordable): A work-related injury or illness that 
requires professional medical treatment, not defined as first aid above, that should be 
administered by a physician. The following are examples of this definition (but not limited to): 

• Sutures,  
• Broken bones 
• Recommendation of prescription medication 
• Loss of consciousness 
• Other injury or illness that is not considered first aid 

Note: Observation, counselling and scans (xrays, MRI’s etc) are not medical treatment. 

Near Miss: An unplanned event that did NOT result in injury, illness, or damage – but had the 
potential to do so. Only a fortunate break in the chain of events prevented an injury, illness, 
property damage or environmental impact. For example, slipping on a staircase and falling to the 
ground that results in no injury, visible bruising and/or lasting impacts (i.e. pain/discomfort). If 
the same event were to result in visible bruising and/or lasting impacts with no medical 
treatment, the event would be classified as first-aid. 

Regulatory Recordable Incident: An injury or illness that is considered recordable within the 
jurisdiction of the affected employee. These requirements may be more or less stringent than the 
ERM Recordable definition.  

Reportable Injury: Any injury or illness that must be reported to a governmental authority 
within the jurisdiction of the affected employee. 

Restricted Work Incident (RWI).  A work-related injury or illness where: 

• The employee is restricted by an ERM manager from performing one or more of the 
routine functions of his or her job, or from working the full workday that he or she would 
otherwise have been scheduled to work; or 

• A physician or other licensed health care professional recommends that the employee not 
perform one or more of the routine functions of his or her job, or not work the full 
workday that he or she would otherwise have been scheduled to work. 

Routine functions.  For recordkeeping purposes, an employee's “routine functions” are those 
work activities the employee regularly performs at least once per week. 

Workplace: Any location where one or more employees are directly engaged in activities related 
to the performance of their work assignment, or are present as a condition of their employment. 
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The workplace includes not only physical locations, but also the equipment or materials used by 
the employee during the course of work. 

Work Related:  An injury or illness is considered work-related if an event or exposure in the 
workplace either: 

• caused or contributed to the resulting condition; or  
• significantly aggravated a pre-existing injury or illness.  

The following exceptions to “work-related” apply: 

• At the time of the injury or illness, the employee was present in the work environment as 
a member of the general public rather than as an employee. 

• The injury or illness involves signs or symptoms that surface at work but result solely 
from a non-work-related event or exposure that occurs outside the work environment. 

• The injury or illness results solely from voluntary participation in a wellness program or 
in a medical, fitness, or recreational activity such as blood donation, physical 
examination, flu shot, exercise class, racquetball, or baseball. 

• The injury or illness is solely the result of an employee eating, drinking, or preparing 
food or drink for personal consumption (whether bought on the employer's premises or 
brought in). 

• The injury or illness is solely the result of an employee doing personal tasks (unrelated to 
their employment) at the establishment outside of the employee's assigned working 
hours. 

• The injury or illness is solely the result of personal grooming, self medication for a non-
work-related condition, or is intentionally self-inflicted. 

• The injury or illness is caused by a motor vehicle accident and occurs on a company 
parking lot or company access road while the employee is commuting to or from work. 

• The illness is the common cold or flu (note: other contagious diseases such as 
tuberculosis, brucellosis, hepatitis A, or plague may be considered work-related if the 
employee is confirmed as having been infected at work). 

• The illness is a mental illness. 

4. Procedure 

4.1 Mandatory Notification 
All Employees shall immediately notify their supervisor of any injury and/or illness suspected to 
be work-related.   

Any injury or illness known or suspected to be work related shall also be verbally disclosed as 
quickly as possible following the occurrence, and no later than the end of the current work shift, 
to the PIC (for project-related events) or Office Head (for non-project related events), and the 
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BU H&S Lead. In addition, the employee shall enter the event into ECS within 24 hours (if able; 
otherwise, the employee’s Line Manager shall enter the event). 

4.2 ERM Recordable Injury 
Within three (3) days of receiving notification of an injury or illness, the Regional H&S Lead, or 
designee, shall document whether an event is Recordable within ECS. If information relevant to 
the injury or illness becomes available after the initial submittal of the event into ECS, the 
Regional H&S Lead shall update the record as soon as practical. 

A separate ECS entry shall be completed for each ERM employee with an injury/illness.  

In the event of dispute/disagreement, the GHSD, in consultation with the responsible Regional 
H&S Lead, RCEO, ERM Legal Department and Executive Committee leadership, will make 
final case determinations regarding ERM Recording of work-related injury and illness cases. 
Interpretation of the recording rationale will be documented and maintained by the GHSD,  The 
final determination will be documented by the GHSD within 90 days of the incident, to the 
extent practicable based on the availability of necessary information. 

4.2.1 Determination of Work Related 
The Regional H&S Lead shall determine if an injury is Work Related, based on the definitions 
and exceptions in Section 3. Two special conditions are discussed below. 

Injury/illness while traveling. An injury/illness that occurs while an employee is travelling for 
business is work-related if, at the time of the injury or illness, the employee was engaged in work 
activities "in the interest of the employer" (e.g., travel to and from clients, conducting job tasks, 
site visits, and business entertaining).  Exceptions to this requirement include: 

• Home away from home. When a travelling employee checks into a hotel, motel, or into 
another temporary residence, he or she establishes a "home away from home." The 
employee's activities after he or she checks into the hotel, motel, or other temporary 
residence must be evaluated for their work-relatedness in the same manner as the 
activities of a non-travelling employee. When the employee checks into the temporary 
residence, he or she is considered to have left the work environment. When the employee 
begins work each day, he or she re-enters the work environment. If the employee has 
established a "home away from home" and is reporting to a fixed worksite each day, 
injuries/illnesses are not work-related if they occur while the employee is commuting 
between the temporary residence and the job location. 

• Injuries that occur during a Personal Detour.  Injuries or illnesses are not considered 
work-related if they occur while the employee is on a personal detour from a reasonably 
direct route of travel (e.g, has taken a side trip for personal reasons). 

Injury/illness while working at home. An injury/illness that occurs while an employee is working 
at home, including work in a home office, is work-related if the injury/illness occurs while the 
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employee is performing work for pay or compensation in the home, and the injury or illness is 
directly related to the performance of work rather than to the general home environment or 
setting. 

4.2.2 Determination of ERM Recordable 
A work-related injury or illness incurred by an ERM employee is considered ERM Recordable if 
it results in one or more of the following: 

• Death;  
• Days away from work;  
• Restricted work or transfer to another job; 
• Medical treatment beyond first aid; 
• Loss of consciousness;  
• Constitutes a needle stick or sharp injury; or 
• A significant injury or illness diagnosed by a physician or other licensed health care 

professional as work related 

The following medical activities are specifically excluded from the definition of “medical 
treatment” and do not trigger a recording requirement: 

• Visits to a physician or other licensed health care professional solely for observation or 
counselling; and 

• The conduct of diagnostic procedures, such as x-rays and blood tests, including the 
administration of prescription medications ( as defined by local jurisdictions) used solely 
for diagnostic purposes (e.g., eye drops to dilate pupils) 

• First aid.  
• If medical prophylaxis is used for the prevention of malaria or other diseases while 

travelling. 
• If herbal or natural supplements are used. 
• If oxygen is used while working at elevations as used a part of a normal work practice, 

not for the treatment of altitude sickness of other working at higher elevation illnesses.  
• If medications for the prevention of seasickness or motion sickness are used. 

4.2.3 Determining Duration of Hospitalization, Lost Time and Restricted Work 
Within 3 days of receiving notice of an injury/illness from ECS, the Regional H&S Lead shall 
make a general estimate of the number of days that the employee may experience: 

• Hospitalization: time spent within a hospital or other in-patient medical facility. 
• Lost time: time spent away from work as designated by a physician or other licensed 

health care professional. 
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• Restricted work: time when an employee cannot perform their routine duties, at the 
direction of a physician or other licensed health care professional, or their ERM Line 
Manager. 

If the estimated duration has elapsed without the condition being resolved, the Regional H&S 
Lead shall update ECS with a revised estimate. Once the actual duration of these conditions is 
known, the Regional H&S Lead shall update ECS with the actual duration. 

When determining duration, the following considerations apply: 

• Do not count the day that the injury/illness occurred. 
• Count calendar days from day following the occurrence of the injury/illness. 
• If the injury/illness occurs prior to a day that the employee was not scheduled to work 

(e.g., holiday or weekend), these unscheduled days are only counted if you receive 
information from the physician or other licensed health care professional that the 
employee should not have worked, or should have performed restricted work, during the 
unscheduled period. 

• The maximum total days of lost time plus restricted work that shall be recorded is 180 
days (the 180-day cap). 

4.3 Regulatory Recordable Injury and Reporting   
Local regulatory recording and reporting requirements may be different from ERM recording 
requirements.  

As appropriate following a proper review of the conditions/circumstances associated with the 
injury or illness, and in accordance with promulgated time expectations for reporting by the 
appropriate regulatory authorities, ERM will submit the required information to the respective 
entity(ies) [such as U.S. OSHA, U.S. Mine Safety and Health Administration (MSHA), UK 
Health and Safety Executive (HSE), etc.].  Communications with regulatory authorities will be 
conducted by the Business Unit Managing Partner (or designee), in consultation with the 
Regional H&S Lead, GHSD and the Legal Department.  

4.4 Record Keeping 
ERM maintains statistics associated with Injury and Illness Reporting that are submitted to the 
Senior Leadership Team on a monthly basis.  The reports document, among other things, the 
Total Recordable Incident Rate (TRIR) and the number of Restricted Work Days and Lost Time 
Days.   

4.4.1 Calculating TRIR 
TRIR is calculated as: 
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𝑇𝑇𝑇𝑇 =
(𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜 𝐸𝑇𝐸 𝑇𝑁𝑅𝑜𝑁𝑅𝑅𝑁𝑅𝑁 𝑇𝐼𝐼𝑁𝑁𝐼𝑁𝐼 & 𝑇𝑅𝑅𝐼𝑁𝐼𝐼𝑁𝐼) ∗ 200,000 

𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜 𝐻𝑜𝑁𝑁𝐼 𝑊𝑜𝑁𝑊𝑁𝑅 𝑁𝑏 𝐸𝑇𝐸
  

 

Where: 

• “Number of ERM Recordable Injuries & Illnesses” is as defined in Section 4.2. The 
calculation shall be based upon the rational identified within the completed 
“Recordability Review Form.” If further investigation of the event results in a 
modification to the information on the form, the TRIR number will be modified 
accordingly.  

• “200,000” is a standard normalization factor based on the typical number of hours 
worked by 100 employees 

• “Number of Hours Worked by ERM” is based on info obtained from GMS for full- or 
part-time employees, and does not include recorded sick time, vacation time or holidays. 

4.4.2 Calculating Restricted Work Day and Lost Time Days  
Restricted Work Days and Lost Time Days shall be calculated as follows: 

• The number of days reported on a monthly basis will be either: 
o For completed (or “Closed”) events, where the employee has returned to full 

duty, the actual number of restricted or lost time days shall be reported. 
o For ongoing (or “Open”) events, where the employee remains on restricted 

duty or off work, the number of total days reported shall be estimated. 
 

• The number of days reported on annual reports will be either: 
o For completed (or “Closed”) events, where the employee has returned to full 

duty, the actual number of restricted or lost time days shall be reported. 
o For ongoing (or “Open”) events, where the employee remains on restricted 

duty or off work, the number of days reported shall be estimated, unless 
otherwise indicated. In this case, when the actual number of days becomes 
known, the subsequent annual report shall, if appropriate, report the revised 
“Final” data for the previous reporting year. 

5. References 
None 
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Figure 1 – Recordability Decision Process 
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1. Purpose and Scope 

This document establishes the procedures for implementing ERM’s incident management 

strategy in the event of an injury or illness.  Developing a strong incident management process is 

an essential part of promptly responding to occupational injuries and illnesses.  This document 

applies to all ERM field and office locations. 

2. Roles and Responsibilities 

Partner in Charge (PIC): Responsible for the following elements: 

• Ensure the procedure is implemented, understood, and followed by employees under their 

charge and working on their projects; and 

• Correct deficiencies in the implementation of the procedure as identified by the Division 

Health, Safety, Security, and Environment (HSSE) Leader. 

Project Manager (PM)/Supervisor/Branch Manager (BM): Responsible for the following 

elements: 

• Perform observations of ERM work processes to assess whether or not employees are 

operating in accordance with the procedure; and 

• Correct, in conjunction with the PIC and the Division HSSE Leader, any observed 

deficiencies in the implementation of the procedure.  

Division HSSE Leader: Responsible for the following elements: 

• Evaluate implementation of the procedure by Division personnel during ECS reviews; 

and 

• Communicate identified deficiencies to the PIC and Divisional management teams. 

Employee:  Responsible for the following elements: 

• Report work-related injuries/illnesses as soon as possible to their PM/Supervisor/BM; 

• Comply with the requirements of the procedure during response to injury/illness events; 

• Work with the ERM management, HSSE, and Human Resources (HR) teams to ensure 

the best outcome for the employee; and 

• Notify the ERM management, HSSE, and HR teams of any change in injury/illness 

status, as well as providing copies of any appropriate paperwork supporting these 

changes from medical professionals. 
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3. Definitions 

• Work-related injury/illness – An injury or illness that arises out of and in the course of 

employment. 

• Injury – A wound caused by an external force that affects a specific part of function of 

the body and has an identifiable time and place. 

• Illness – Systemic infections, exposure to hazardous materials, repeated stress and strain, 

and/or other repeated exposures to conditions that result in harm or loss of function, but 

do not meet the definition of an injury. 

4. Procedure 

4.1 Pre-Injury Management 

4.1.1 Work Site Evaluation 

Project sites and offices shall evaluate a location for the potential to cause an injury or illness.  

This evaluation must consider the following, at a minimum: 

• The types of injury or illness that could reasonably occur under given site conditions; 

• The location of emergency and non-emergency medical centers; 

• The anticipated response time for local emergency services (e.g., ambulance, paramedics, 

site emergency teams, etc.); 

• The presence of hazardous materials or conditions; 

• The types of training needed for employees to respond to identified hazards; 

• The type of training needed for first aid responders; and 

• The type of first aid supplies required for potential response to site hazards. 

4.1.2 Risk Assessment 

A written Work Activity Risk Assessment (WARN) health and safety plan (HASP) must be 

prepared for all field projects.  The HASP must contain contact information, including maps and 

phone numbers, for the nearest emergency medical services/hospital location, as well as for 

potentially needed emergency services (e.g., fire department, police, ambulance) and for 

Workcare, ERM’s medical services provider.  Advance contact with ambulance services to 

ensure they are familiar with location, access routes, and hospital locations is advised in remote 

or new locations. 

An Emergency Action Plan (EAP) must be prepared for all ERM office locations.  Since ERM 

offices are typically located in well-populated urban centers, the location of specific emergency 

medical services locations are not required to be posted in the EAP; however, emergency contact 
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information for potentially needed emergency services, building management staff, and 

Workcare must be provided. 

4.1.3 First Aid Services 

The availability and application of first aid services, including first aid kits, is discussed in 

Section 4.1 of ERM H&S Procedure S3-USA-019-PR (Medical Services). 

4.1.4 First Aid Responders 

Expectations regarding the availability of first aid responders in both field and office settings are 

discussed in Section 4.1.1 of ERM H&S Procedure S3-USA-019-PR (Medical Services).  

Trained first aid responders should be designated in such a fashion that employees know who 

they are and how to contact them. 

4.1.5 Eyewash Facilities 

If corrosive materials are used, eyewash and body flush facilities must be provided.  Where 

possible, these should provide large quantities of clean water.  The water source must be pressure 

controlled and clearly identified. 

4.2 Post-Injury Management 

4.2.1 Transportation 

When employees require urgent medical attention as the result of a work-related injury/illness, 

transportation shall be provided to the urgent care facility via ambulance or similar method (if a 

critical condition) or ERM vehicle.  Employees should not be permitted to drive themselves 

unless safe to do so. 

4.2.2 Treatment of Critical Injury/Illness 

In the event of a critical injury or illness, employees must be seen by a medical professional as 

quickly as possible.  For purposes of this procedure, critical injuries shall include, but not be 

limited to: 

• Uncontrolled bleeding or significant blood loss; 

• Chest pains; 

• Breathing difficulty; 

• Known or suspected bone fractures; 

• Known or suspected internal injuries; 

• Known or suspected overexposure to chemical, biological, or radiological hazards; 

• Severe electric shock or electrocution; 

• Second, third, or fourth degree thermal, chemical, electrical, or radiation burns; 

• Loss of consciousness; or 
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• Sudden behavioral changes, including confusion, disorientation, or aggression. 

In these situations, an ERM employee should always accompany the injured or ill employee to 

medical care.  The accompanying employee should contact Workcare, ERM’s medical 

consultant, as soon as possible to alert them to the injury.  Where necessary, Workcare’s 

occupational physicians will provide peer-to-peer interaction with emergency room physicians to 

ensure appropriate care is provided to our employees.  The accompanying employee shall also be 

responsible for maintaining contact with appropriate ERM management and H&S team members 

to alert them to issues relating to the injured/ill employee and their condition. 

4.2.3 Treatment of Non-critical Injury/Illness 

In the event of a non-critical injury or illness, employees must call Workcare’s Incident 

Intervention service (available 24 hours per day, 7 days per week).  When contacted, an 

occupational nurse or physician provides medical advice to the injured or ill employee, which 

may include a referral to a medical clinic.  If referral is required, Workcare’s occupational 

physicians will provide peer-to-peer interaction with medical clinic physicians to ensure the level 

of care and treatment is appropriate to the symptoms presented.  The employee is also 

responsible for maintaining contact with appropriate ERM management and H&S team members 

to alert them to issues relating to their condition. 

4.2.4 Workers’ Compensation 

A workers’ compensation claim will be filed for each instance where work-related medical 

treatment is provided to ERM employees. The HR team will be responsible for filing these 

claims, and will be informed by Workcare whenever a referral to a medical clinic is made for an 

ERM employee.  Additionally, HR staff will: 

• Serve as a point of contact for the workers’ compensation insurance carrier adjuster; and 

• Work with ERM providers to coordinate disability benefits associated with work-related 

injury/illness. 

4.2.5 Return to Work 

Employee supervisors, after consultation with the Division HSSE Leader and the HR team, may 

assign an employee who is recovering from a work-related injury or illness transitional 

employment during their recovery period, if such employment exists.  Transitional employment 

includes temporary modified, restricted, or light duty work covering the time from the 

injury/illness until the release to full duty by the doctor. Each case will be evaluated individually. 

Application of any transitional employment must be documented in writing and signed by a 

medical doctor before any action can be taken.  The change in status will only be allowed for the 

period of time designated by the doctor.  The employee must continue to comply with all doctor-

mandated appointments and treatment during this time.  Any changes in duty status as a result of 

an appointment or treatment visit must be provided to the employee supervisor in writing. 
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At a minimum, and regardless of the employee’s current case status (i.e., lost time, restricted 

duty, etc.), the employee’s supervisor will maintain contact with the employee on a weekly basis 

A written work release for full and unrestricted duty from a medical doctor is required before the 

injured/ill employee may return to their original job duties. 

5. References 
 

• ERM H&S Work Instruction S3-USA-037-WI1 (Injury/Illness Management Flow Chart) 
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Case Management Flow Chart 

If an Employee is HURT or SICK 
Follow These Steps: 

Step 1 — Call 911 
for emergencies, 
such as heart attack, 
stroke, severe 
shortness of breath, 
sudden and severe 
pain, major injury 
(such as trauma), 
severe bleeding, or 
unconsciousness. 

Step 2 
For non-
emergencies, 
give any 
necessary first 
aid care for the 
employee and 
secure the 
scene. 

Step 3 
Immediately 
after giving care, 
contact your PM 
(if in the field) or 
Supervisor (if in 
the office) to 
report the event.  
Also notify the 
safety team. 

Step 5 
Within 24 hours, 
enter the event 
into the Event 
Communication 
System (ECS). 

Step 4 
As directed by the 
safety team, 
contact 
ERM's Incident 
Intervention 
service at 
1-888-449-7787 
to obtain 
professional 
medical advice. 

Document #S3-USA-037-WI1 
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Date 

Completed 

Completed 

By 

Applicable Regulatory 

References 

General 

1 Estimate the expected quantities of each different waste type that 

may be generated during the job. 

   

2 Evaluate the potential for recycling/reuse of any wastes generated, 

as well as any requirements for such. 

   

3 Determine containment/cover/storage requirements for each type 

of waste. 

   

4 Verify which wastes will be placed in client-provided containers for 

management by the client and which waste ERM will need to 

containerize. 

   

5 Develop plan for segregating wastes as needed to facilitate proper 

handling and ultimate disposal or recycling. 

   

6 Instruct members of the project team that will be responsible for 

waste management activities on the requirements for proper waste 

handling and disposal as established in the project-specific waste 

management plan. 

   

Transport 

1 Verify if the waste material is hazardous or nonhazardous.  If you 

are unsure how to make this determination, consult an ERM waste 

characterization expert. 

   

2 Verify that all analytical data needed to properly characterize each 

waste type has been collected. 

   

3 Verify waste shipment origin, destination, and transit route are 

within the country of origin only. 

   

4 Verify proposed disposal facility is on client-approved waste site 

list (if applicable) and qualified for type of waste. 

   

5 Verify transporter is licensed to haul the waste and that they have 

the correct State and Federal numbers. 

   

6 Verify who will sign the waste profiles and manifest prior to 

submittal to disposal facility.  

   

7 If client is not signing profiles or manifest, verify that a "Letter of 

Authorization" from the client has been completed and signed, 

identifying ERM as the authorized entity for the manifesting. 

   

8 If ERM is authorized to sign manifests for the project, and any of 

the waste are classified as hazardous, identify specific personnel 

with proper DOT (or other) training. 
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 Date 

Completed 

Completed 

By 

Applicable Regulatory 

References 

Profile:  To be completed when a new waste profile is prepared. 

1 Verify waste profile exists and proposed disposal facility has 

accepted profile.  If not, prepare profile as indicated. 

   

2 Obtain waste profile form from selected waste disposal facility.    

3 Determine/obtain waste code(s).    

4 If requested by disposal facility, assemble analytical and/or TCLP 

data characterizing the constituent makeup of the waste (to be 

submitted with final profile). 

   

5 Verify waste profile will be signed by a DOT HM 126-trained and 

client-authorized employee or representative. 

   

6 If client is not signing profile, verify "Authorized Agent on behalf 

of” is written on the signature line on the profile. 

   

7 ERM Project Manager has reviewed the profile.    

8 ERM Partner-In-Charge has reviewed the profile.    

9 Submit profile to disposal facility for review and approval.    

Transport:  To be completed in the field at the time of transport for disposal or recycling. 

1 Verify waste manifest is prepared correctly:    

• Use Federal Uniform Hazardous Waste Manifest for hazardous 

waste and the disposal facilities’ approved manifest for 

nonhazardous waste. 

   

• Verify manifest will be signed by a DOT HM 126 trained and 

client-authorized employee representative. 

   

• Verify “Authorized Agent on behalf of” is written on the signature 

line of the manifest. 

   

2 Verify that appropriate labels have been placed on the waste 

containers prior to transport. 

   

3 Verify correct quantity for disposal is written on manifest.    

4 Verify transporter signed and dated manifest.    

5 Verify that an authorized signature and current dates are on the 

manifest.  

   

6 Verify you have the generator’s copy of the manifest with the 

transporter’s signature. 
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1. Purpose and Scope 

This procedure outlines general planning steps that should be followed on projects where ERM’s 

activities (or those of ERM’s contractors) are likely to create wastes or where ERM has taken 

some contractual responsibility for handling waste for the client.  ERM generally does not 

generate significant hazardous or non-hazardous waste as part of its operations, since ERM’s role 

is typically limited to supporting waste management activities of the client (owner or responsible 

party).  In those situations, ERM does not direct or control waste management activities, but will 

use the waste management plan developed by the client. 

This procedure is not intended to address all possible waste management situations.  Project-

specific adjustments may need to be made as appropriate depending on specific circumstances. 

2. Roles and Responsibilities 

Partner in Charge (PIC): Responsible for the following elements: 

• Ensure this procedure is implemented, understood, and followed by employees under their 

charge and working on their projects; and 

• Correct any deficiencies in the implementation of this procedure. 

Project Manager: Responsible for the following elements: 

• Perform observations of ERM work processes to assess employee compliance with this 

procedure; 

• Stop work where deviations from this procedure are observed; and  

• Correct, in conjunction with the PIC, any observed deficiencies in the implementation of this 

procedure.  

3. Definitions  

None. 

4. Procedure 

For projects described in Section 1, a waste management plan specific to the project activities 

should be developed.  The plan should address the following basic elements: 

• Assessment of the nature and type of waste; 

• Estimate of the amount of each waste that may be created; 
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• Evaluation of the proper handling, storage, transportation and disposal methods appropriate 

to manage the various wastes; 

• Sampling, analysis, and proper characterization of any wastes and interface with the client to 

confirm storage, transportation, and disposal requirements; and 

• Arrangement for proper manifesting and transportation of the materials. 

The waste management plan will be reviewed and approved by the PIC and, where necessary, 

the client prior to execution. 

4.1  Pre-Mobilization 

Prior to mobilizing to the field, a project health and safety plan (HASP) must be developed, 

in accordance with S3-NAM-029-PR (Project Health and Safety) to assess the potential 

hazards associated with the operations that will be undertaken during the project.  As part of 

the review of project hazards, the ERM Project Manager and PIC will evaluate the project 

scope to assess whether the project will likely involve waste generation by ERM or if ERM 

will be directly responsible for managing wastes. 

If the evaluation indicates that ERM or its contractors will be generating wastes or will be 

responsible for waste management, the applicable portions of S3-NAM-038-FM1 (Pre-

Mobilization Activities) will be factored into the project-specific waste management plan.  

The form provides guidance on the subtasks that generally should be followed during the pre-

mobilization phase of the project to address waste management requirements.   

Depending on the complexity of the project and client requirements, S3-NAM-038-FM1 may 

be replaced with a more detailed document that addresses each element in S3-NAM-038-

FM1, as needed.  The documentation will then be combined with the project execution phase 

(Section 4.2) to complete the project-specific waste management plan. 

4.2 Project Execution 

The waste management plan must anticipate activities to be conducted in project execution 

and set the stage for carrying them out within the framework of the overall plan.  A general 

proposed format for including the necessary components in the plan to address such activities 

is presented in S3-NAM-038-FM3 (Project Execution Activities). 

Following the project execution phase and depending on the nature of the project, it may be 

appropriate to prepare a waste management report.  Such a report would provide a discussion 

on the types, amounts, and disposition of wastes that were handled during the work.  The 

specific format and content of such a report should be discussed with and approved by the 

client. 
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5. References 

• ERM Form S3-NAM-038-FM1 – Pre-Mobilization Activities 

• ERM Form S3-NAM-038-FM2 – Project Execution Activities 

• ERM Procedure S3-NAM-029-PR – Project Health and Safety 
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S3-NAM-039-FM1 

 

Lockout/Tagout Log 
 

Qualified Person: Date: 

Project: Location: 

Lockout Location Authorized Employee Activity 
Initiated 

Activity 
Completed 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



 

S3-NAM-039-FM2 

Lockout/Tagout Permit 
 

Equipment/System to be Isolated: 

 
Building:   

 
Floor:  

 
Other Location:  
  
Purpose of Isolation:  
 
Type of Isolation:  
  
Authorized Employee:  

 
Date: 

 
Special Instructions:  
 
Lockout/Tagout Performed: 

 
Tag No. 

 
Device ID 

 
Bldg/Floor/Col. 

 
Installed By 

 
Removed By 

     

     

     

     

     

     

     

     

     

     
 
Verification System is Safe for Specified Work to Start? 
 
Authorized Employee:  

 
Date:  

 
Time:  

 
Accountability:  

Requesting  
Authority:  

Accepts 
Protection: 
Date        Time 

Requesting 
Authority: 

Release Protection: 
Date       Time 

      
 
Lockout/Tagout Removal Authorization:  
 
Authorized Employee:  

 
Date:  

 
Time:  
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39.0 PURPOSE 

This guidance document describes minimum Lockout/Tagout (LOTO) requirements to safely 
control energy when performing maintenance or servicing work on equipment, machinery or 
systems from which the unexpected startup or release of stored energy could cause harm to 
people or the environment.   Also included in this document are requirements and additional 
information pertaining to “affected” employees (those not qualified to perform LOTO). 

39.1. Scope 

ERM employees are typically not authorized to perform lockout/tagout.  The only instance 
where this is currently authorized is LOTO in relation to use of groundwater remediation 
systems.  This guidance document applies to ERM employees and also serves as a set of 
minimum requirements for ERM subcontractors performing LOTO.  

In some situations, remediation systems that ERM may perform work on are attached to or 
owned by third parties.  In these cases, effective methods of isolating are to be jointly 
determined by ERM and the system owner. 

The requirements in this document do not apply to work on cord- and plug-connected 
electrical equipment, machinery or systems, for which exposure to the hazards of unexpected 
energization or startup is controlled by unplugging equipment, machinery or systems, from 
an energy source or a plug being under the exclusive control of the person performing the 
work. 

39.2. Definitions and Terms 

39.2.1. Affected Employee 

Any employee whose job requires them to operate or use a machine or equipment on 
which servicing or maintenance is being performed under lockout/tagout or whose job 
requires them to work in an area in which such servicing or maintenance is being 
performed. Training requirements for affected employees are included in the ERM H&S 
Training guidance document. 

39.2.2. Authorized Employee 

Any employee who locks out or initiates a tagout procedure on machines or equipment 
in order to perform servicing or maintenance on that machine or equipment.  An affected 
employee becomes an authorized employee when that employee's duties include 
performing servicing or maintenance covered under this procedure. 
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39.2.3. Energy Source 

Any chemical, electrical, gravity, hydraulic, mechanical, pneumatic, radiation, thermal or 
other source of energy that can cause harm to people or the environment. 

39.2.4. Energy Isolating Device 

A mechanical device that physically blocks or isolates energy, such as an electrical circuit- 
breaker, disconnect switch, blind, valve or other device. This does not refer to push 
buttons, selector switches, interlocks or other devices, similar to a control circuit that 
cannot be ‘locked’ in position. 

39.2.5. Group Lockout 

Group lockout defines a process for controlling keys to lockout devices through the use 
of a lockbox. The ERM Field Safety Officer (FSO) or LOTO Coordinator places a lock and 
tag on each energy isolation device and places the keys in a lockbox. The lockbox is 
closed and the ERM Field Safety Officer places the first lock on the lockbox. Each 
authorized person places his lock and tag on the lockbox. 

39.2.6. Individual Lockout 

A lockout process in which each authorized person places his lock and tag on each 
energy isolation device. 

39.2.7. Lockout 

The act of placement, in accordance with an established procedure, of a lockout device on 
an energy isolating device, verifying that the energy isolating device and the equipment, 
machinery or system being controlled cannot be operated until the lockout device is 
removed. 

39.2.8. Lockout Device 

A device – such as a combination or key lock, a blank flange or a bolted slip blind – that 
employs a secure means of holding an energy isolating device in a safe position and 
preventing the energizing of equipment, machinery or a system. A lockout device shall 
be accompanied by a tag in all cases. 

39.2.9. Lockout/Tagout (LOTO) Device 

A lock or tag used to isolate energy. 

39.2.10. Lockout/Tagout (LOTO) Procedures 

Site-specific instructions developed for equipment-, machinery- and system-specific 
LOTO (energy isolation).  
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39.2.11. Tag 

Warning labels affixed to energy isolating devices that do not provide the physical 
restraint on those devices that can be provided by a lock. Tags and their means of 
attachment should be made of materials that will withstand the environmental 
conditions of the workplace. Tag attachment devices shall be non-reusable, attachable by 
hand, self-locking and non- releasable with a minimum unlocking strength of no less 
than 50 lbs (22.68 kg). The tag shall have the general design and basic characteristics of, or 
at least be equivalent to, a one-piece, all environment-tolerant, nylon cable tie. The person 
performing the work shall date and sign the work tag. 

39.2.12. Tagout 

The placement of a tagout device on an energy isolating device, in accordance with an 
established procedure, to indicate that the energy isolating device and the equipment, 
machinery or system being controlled cannot be operated until the tagout device is 
removed. 

39.2.13. Tagout Device 

A prominent warning device, such as a tag and means of attachment, which can be 
securely fastened, in accordance with an established procedure, to an energy isolating 
device to indicate the energy isolating device and the equipment, machinery or system 
being controlled shall not be operated until the tagout device is removed with a 
minimum unlocking strength of no less than 50 lbs (22.68 kg). The device shall have the 
general design and basic characteristics of, or at least be equivalent to, a one-piece, all 
environment- tolerant, nylon cable tie. The person performing the work shall date and 
sign the tag. The device shall be attached in a manner that will hold the energy isolating 
devices in a safe or off position. 

39.2.14. Try 

The physical act of attempting to start the equipment, machinery or system on which 
work is to be performed before the work actually begins, therefore verifying that the 
LOTO is effective and the equipment, machinery or system will not operate. 

39.3. Primary Roles and Responsibilities 

39.3.1. Authorized Employee 

Authorized employees shall: 

• Inform and secure the approval of the ERM FSO of the need to perform a LOTO 
activity. 

• Notify affected employees in the general area that LOTO activities are commencing, 
and provide guidance to affected employees so they can avoid injury due to the 
LOTO activity, including safe distances. 
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• Ensure any overhead lines present are either de-energized and grounded, or other 
safety measures are put in place to avoid injury. 

• Ensure any vehicles or heavy equipment operating in the area are informed of safe 
distances. 

• Ensure enough light is available to safely perform LOTO activities, including 
providing additional lighting when necessary. 

• Ensure LOTO is not performed in confined or enclosed spaces unless protective 
shields, barriers, or insulating materials are provided. 

• If handling long dimensional conductor objects such as ducts or pipes, ensure safe 
steps are included in the Job Hazard Analysis for the LOTO activity. 

• Ensure any ladders used during LOTO activities are fitted with non-conductive side 
rails. 

• Ensure no conductive jewelry or clothing is worn during LOTO activities. 

• Lock or tag out the equipment, machinery or system in order to perform or servicing 
work on that equipment, machinery or system. 

• Confirm that all equipment, machinery or systems and energy sources associated 
with specific jobs or tasks are properly isolated before starting maintenance, or 
servicing work. 

• Use personal locks and apply “DO NOT OPERATE” tags that are legibly dated and 
signed by the person performing the maintenance or servicing work. All lockout 
locks shall have one key only. 

• Check the equipment, machinery or system and disconnecting devices at the 
beginning of each shift or after any extended absence from the work (i.e., breaks or 
meals) to confirm that the equipment, machinery or system is safe to perform 
maintenance or servicing work on and was not tampered with during the authorized 
employee’s absence. 

When restoring energy to equipment, machinery or a system, Authorized Employees 
shall: 

• Inspect the work area to confirm that nonessential items (e.g., tags and tools) have 
been removed. 

• Confirm that the equipment, machinery or system components are operationally 
intact. 

• Survey the work area to confirm that all on-site personnel are accounted for and in 
safe areas. 

• Notify affected employees that the LOTO device(s) have been removed. 

• Inform the ERM FSO of the removal of the LOTO device(s). 
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39.3.2. ERM Field Safety Officer or Subcontractor LOTO Coordinator 

If ERM is performing the LOTO, the FSO will perform responsibilities listed below.  If an 
ERM subcontractor will be performing the LOTO, the LOTO Coordinator will be a 
qualified competent person assigned by the contractor or subcontractor to perform this 
task within the oversight of the FSO.  The LOTO Coordinator is the entity who 
coordinates all LOTO on the job site. In the case that the LOTO Coordinator works for an 
ERM Subcontractor, he will inform the FSO prior to making any authorizations for work 
or action to proceed.  The LOTO Coordinator is responsible for the following: 

• Understanding the hazards and complexities of energy isolation, LOTO and permit 
requirements. 

• Being competent to function in a coordinator role. 

• Coordinating all LOTO activities on a job. If the job is affected by or affects other jobs 
within the project or site, then the LOTO shall communicate with other personnel 
who are coordinating LOTO activities to verify LOTO workplace safety. 

• Periodically verifying isolation effectiveness. 

• Following a ‘Lock, Tag, and Try’ procedure, which consists of checking the work site 
to confirm that all personnel have been safely positioned or removed and the 

equipment, machinery or system has been tested to verify that it is properly locked or 

tagged out and will not operate, or if appropriate, has been de-energized. 

• Confirming that timing devices and delayed starts have been isolated. 

• Informing the ERM FSO that the equipment, machinery or system is safe to be 
returned to service. 

• Overseeing the return to service of the equipment, machinery or system. 

• For long-term projects, keeping a LOTO register at the site and updated 

39.3.3. Partner-In-Charge (PIC) 

The PIC is responsible for verifying the development of all equipment-, machinery-, or 
system-specific procedures that would apply to the ERM project site. 

39.4. Planning Phase Requirements 

Prior to accomplishing any tasks that require energy isolation, a complete understanding of the 
equipment, machinery and systems to be isolated must be undertaken. Energy Isolation and lock, 
tag and try requirements described in this guidance document shall be used whenever there is 
work involving installation, servicing, modifying or performing maintenance on an energy 
system.  Isolation of an energy system – mechanical, electrical, process, hydraulic or other – 
cannot proceed unless: 

• The method of isolation and discharge of stored energy are agreed upon and executed by 
competent person(s); 

• Any stored energy is discharged; 
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• A system of locks and tags is utilized at isolation points; 

• A test is conducted to confirm that the isolation is effective; and 

• Isolation effectiveness is periodically monitored. 

39.5. Competency Requirements 

Competence in the various positions noted above is related to skill of the craft, education and 
experience.  Certain crafts or trades may require certification or licensing such as electricians, 
plumbers and the like. 

All employees who participate in or may be affected by this program shall receive training in this 
procedure before they participate in the program and at least annually thereafter.  The training 
shall include: 

• Recognition of hazardous energy sources; 

• Type(s) and hazard associated with energy in the workplace; 

• Means and methods of controlling hazardous energy; 

• Purpose and use of the LOTO procedures described in this procedure; 

• Prohibition against restarting or reenergizing equipment that has been isolated; and 

• Application of these procedures. 

Competency with the training program shall be verified in accordance with ERM’s training 
program. The FSO shall also evaluate competency of affected and authorized persons through 
observation and discussion during planning and execution of work activities. 

Retraining shall be provided whenever: there is a change in the program; change in work 
assignments, machinery, systems, or processes that may change the hazards associated with 
energy isolation; when an incident or inspection reveals inadequacies in the program. 

39.6. Field Phase Requirements 

39.6.1. Energy Isolation 

All energy sources associated with the equipment, machinery or system to be maintained or 
serviced shall be isolated in a position that isolates personnel from hazardous energy. An 
orderly shutdown shall be used to avoid any additional or increased hazards to on-site 
personnel as a result of the equipment shutdown. 
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Following the application of LOTO devices, all potentially hazardous stored or residual 
energy shall be relieved, disconnected, restrained or otherwise rendered safe. If there is a 
possibility of re-accumulation of stored energy to a hazardous level, verification of the 
isolation shall be continued until the maintenance or servicing work is completed or until the 
possibility of such accumulation no longer exists.  Appropriate documentation of applied 
lockout/tagout shall be made on S3-NAM-039-FM1 (Lockout/Tagout Log). 

Prior to demolition activity associated with stored energy sources (including electricity), ERM 
shall coordinate with the ERM Subcontractor’s LOTO coordinator to identify and isolate 
potential sources of energy, preferably through de-energizing the equipment. 

39.6.2. Lockout 

No lockout device shall be affixed without a tag indicating the name of the Authorized 
Employee who locked out the equipment, machinery or system; the date; and the reason it 
was locked out. 

If more than one group (including different maintenance crafts) is working on the same item, 
then each authorized person shall place a lock on the group multiple hasp or lock box and 
shall sign and date the appropriate form. Each craft or group shall test the equipment, 
machinery or system at the start station to confirm that the equipment, machinery or system 
is inoperable. 

Where the number of energy control activities is extensive or the scope of energy controls is 
complex, the qualified person may choose to use the Lockout/Tagout permit as an aid (S3-
NAM-039-FM2), 

39.6.3. Tagout 

A tagout procedure shall only be used on an energy isolating device when the system cannot 
be locked out, and if protection equivalent to that provided by a lock is provided. 

39.6.4. Energy Isolation Procedures and Guidance 

The development of equipment-, machinery- or system-specific LOTO procedures shall 
follow the requirements outlined in this document. 

These procedures, at a minimum, shall include the following safety control elements: 

• The equipment and/or system to be locked/tagged 

• The procedural steps for shutting down, isolating, blocking and securing machines or 
equipment to control hazardous energy 

• The procedural steps for the placement, removal and transfer of isolation devices and the 
responsibility for them 

• The procedural steps for Disabling Safety Systems, Shutdowns, and/or Alarms 

• The requirements for testing equipment to determine and verify the effectiveness of the 
isolation 
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• The requirements for removing the isolation 

• The requirements for returning equipment to service 

39.6.5. Electrical Sources 

All sources of electrical energy shall be controlled in such a way as to minimize employee 
exposure to electrical hazards. Energy isolation procedures for electrical equipment, 
machinery or systems may include the following steps: 

• Where isolation of electricity above 240 volts is required, a competent electrician shall 
verify the planning, risk assessment and performance of the electrical isolation. 

• Shut down the equipment, machinery or system using first the selector switch and then 
the master disconnect 

• Confirm that all power sources are locked or tagged out 

• When working on or near exposed de-energized electrical equipment, machinery or 
systems, a PA using proper test equipment, machinery or systems shall confirm that all 
circuits have been de-energized 

• Test before touching any exposed conductor or circuit part(s). Retest for absence of 
voltage when circuit conditions change or when the job location has been left unattended 

• If additional energy sources are present, follow applicable energy isolation methods 
listed in this section 

39.6.6. Restoring Equipment, Machinery or Systems 

39.6.6.1. LOTO Device Removal 

Each LOTO device shall be removed from each energy-isolating device only by the 
person who applied the LOTO device.  Locks and tags shall only be removed after: 

• Communicating to and receiving approval from the LOTO Coordinator 

• Confirming that the work area has been inspected; nonessential items have been 
removed; and equipment, machinery or system components have been left 
operationally intact 

• Confirming that all personnel are safely positioned or removed from the work site 

39.6.6.2. Confirmation 

After the LOTO device has been removed and the equipment, machinery or system has 
been restored, the individual responsible for the equipment, machinery or system shall 
confirm that the operating device or selector switch has been returned to its normal 
operating position. 
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39.6.6.3. Absent Authorized Person 

If the authorized person who affixed a lock is not present for its removal such a removal 
may only be accomplished by the LOTO Coordinator. 

A site-specific written procedure shall be developed for the LOTO device’s removal in 
the absence of the LOTO Coordinator. The procedure shall provide control measures to 
protect all individuals during the removal of the device. 

The specific procedure shall include, but is not limited to, the following elements: 

• Confirmation that the authorized person who applied the LOTO device is absent and 
unavailable to remove his or her LOTO device 

• Confirmation that the maintenance or servicing work has been completed, and no 
personnel remain in the affected area 

• Informing the FSO (or designated alternate) by the LOTO Coordinator that an absent 
authorized person’s lock will be removed 

After the above steps have been completed, the LOTO device can be removed. 

The LOTO Coordinator shall contact the FSO to inform him or her that the LOTO device 
has been removed before the FSO returns to the work site. 

When returning to work, the authorized person shall be informed of the work that 
required his or her LOTO device to be removed during his or her absence. 

The removal of a personal LOTO device by anyone other than the person who installed it 
shall be documented and maintained in accordance with site-specific policy. 

39.7. Program Review 

This guidance document will be reviewed at least annually by a member of the Americas Health 
and Safety team. 
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1 Purpose and Scope 

A chemical spill is defined as the uncontrolled release of a hazardous chemical; solid, liquid, or gas.  

The purpose of this procedure is to provide guidance to staff with regard to the prevention of spills of 

chemicals, and to allow them to respond to spills quickly and effectively to minimize impact to the 

environment.   

This document applies to all ERM employees who may handle chemicals or oversee the handling of 

chemicals by ERM-controlled contractors.  For the purpose of this procedure, chemical containers of 

quantities less than 3.75L (one gallon) do not apply. 

2 Roles and Responsibilities 

Partner in Charge (PIC): Responsible for the following elements: 

• Ensure this program is implemented, understood, and followed by employees under their charge; 

• In the event of a spill on a project site, ensure that quick and effective cleanup is conducted. 

Project Manager/Supervisor: Responsible for the following elements: 

• Ensure that this procedure is implemented on projects which include a risk of chemical spill; 

Division HSSE Leader: Responsible for the following elements: 

• Ensure provision and completion of appropriate spill prevention and response training to affected 

staff;  

• Periodically evaluate the effectiveness of this procedure; 

Field Safety Officer:  Responsible for the following elements: 

• Take necessary steps to minimize the potential for spills when working with chemicals; 

• Coordinate spill response activities on project sites as needed; 

Employees: Responsible for the following elements: 

• Demonstrate behavior, knowledge, and skills provided through training;  

• Take necessary steps to minimize the potential for spills when working with chemicals; 

• Follow procedures in the event of a chemical spill. 
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3 Procedure 

3.1 Spill Prevention Activities 

The first step in chemical spill response is to prevent a spill from occurring.  Worksites should be 

examined to identify measures that can be taken to minimize the risk of a chemical spill 

occurring.  Such measures can be identified during regular worksite inspections.  Chemical spills 

generally occur during five types of activities:  storage, transport, transfers, usage, and disposal. 

3.2 Spill Prevention Techniques 

Storage 

• Avoid storing chemicals in areas where they may be knocked over and broken/ruptured; 

• Be aware of compatibility of chemicals.  Do not store incompatibles (e.g., acids and 

bases) in common areas; 

• To the extent possible, minimize the quantity of chemicals stored on site; 

• Regularly inspect chemical storage areas to ensure there are no leaking or deteriorating 

containers; 

o Keep the outside of containers clean and free of spills/stains; 

o Check that caps and closures are secure and free of deformation; 

o Ensure that containers are free of rust, bulges, or signs of pressure buildup; 

• Ensure that all gas cylinders are secured in the upright (vertical) position; 

Transport 

• Transport of chemicals should be avoided by ERM personnel; 

• Ensure that container lids are tightly secured to prevent spillage in the event of a tipover; 

• Chemicals transported in a vehicle should be secured using straps, cargo netting, or 

containerized (multiple containers in a larger box/container) to minimize potential for 

tipover; 

• Be aware of ambient conditions and avoid storing chemicals in an enclosed, hot space; 

• A Safety Data Sheet (SDS) must be possessed for each hazardous chemical being 

transported; 

Transfer 

• When transferring chemicals between containers, pay careful attention to the size of the 

receiving container to prevent overfilling it; 
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• When transferring liquids from large containers, use pumps or other mechanical means 

instead of pouring; 

• Use spill containment trays to catch leaks and spills when transferring liquids; 

• When transferring flammable liquid from drums, ensure that both the drum and 

receptacle are grounded and bonded together to avoid an explosion initiated by a static 

electric spark; 

 

• Ensure a suitable chemical spill kit is readily available; 

Usage 

• Employees must wear appropriate PPE when handling chemicals; 

• Prior to chemical transfers, ensure that containment is in place to contain potential 

spillage; 

• Always attend to the task at hand.  Do not be distracted as this can lead to overspill; 

Disposal 

• Be cautious not to mix incompatible wastes to avoid uncontrolled chemical reactions; 

• Properly identify the contents of all waste containers to avoid improper disposal; 

• Leave at least 20% air space in containers of liquid waste to allow for vapor expansion 

and to reduce the potential for spills due to overfilling; 

• When not in use, keep waste containers securely closed or capped.  Do not leave funnels 

in waste containers. 

• Dispose of waste on a regular basis.  Do not allow excess waste to accumulate in the 

work area. 

3.3 Spill Response 

ERM Project Managers/Field Safety Officer shall ensure the following: 

• Determine what type of material has been spilled; 

• Consider all safety factors.  Check MSDS to determine health and physical hazards, PPE 

requirements, and response recommendations; 

• If it is not safe to begin spill response or if the spill is too large for you to contain: 

o Call the local Fire Department; 

o Notify the PIC and Division H&S Leader; 

o Wait for assistance. 
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• If it is safe for you to begin spill response: 

o Ensure personnel have the proper PPE for the chemical involved; 

o Contain the spill (plug leaks or set the container upright); 

o Use spill absorbent or appropriate spill pads/booms to contain the spill; 

o Sweep up absorbent and properly dispose of contaminant pads/booms; 

o Contain contaminated waste for proper disposal; 

• Any spill of fuel, solvents, oxidizers, acids, highly flammable materials, or any spill over 

five gallons requires notification to Division H&S Leader; 

• Contact the local Fire Department immediately if any chemical enters storm drains, sewer 

system, or any other waterway (creek, river, lake, pond, ditch, etc.). 

3.4 Spill Prevention, Control and Countermeasure (SPCC) Plan 

An SPCC is a specific administrative program required to prevent discharge of oil into navigable 

waters or adjoining shorelines. Projects which include a total above-ground storage capacity 

greater than 1,320 gallons of oil or oil-like substances may be required to develop an SPCC plan, 

which must be reviewed and certified by a registered Professional Engineer. 

3.5 Chemical Spill Kits 

Spill kits should be provided on projects where toxic chemicals are used or chemicals in single 

container quantities of greater than 18.9 L (5 gallons) are used.  Spill kits should appropriate to 

the hazard and risk associated with the particular chemicals used on the project site.  Spill kits 

can be assembled from individual parts or suitable spill kits can be purchased from most 

chemical or safety supply companies.  Typical spill kit supplies include: 

• Container for containing contaminated cleanup materials; 

• Absorbent pads; 

• Spill “socks” or “pigs”; 

• Absorbent material; 

• Disposable bags and ties. 
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4 Spill Reporting 

Any spill shall be immediately reported to the Project Manager and Partner-in-Charge.  The event must 

also be reported via the ERM Event Communication System within 24 hours of the time of the spill. 

Any chemical that presents a threat to the environment is defined by the Environmental Protection 

Agency (EPA) as a hazardous substance. The Agency assigns each hazardous substance a reportable 

quantity (RQ), which is based on a chemical's inherent risk properties. A list of reportable quantities will 

be available in the applicable jurisdiction and the Project HASP shall contain the appropriate notification 

numbers based on the jurisdiction. 

Federal law requires reporting any hazardous substance spill or release that exceeds its RQ to the local 

jurisdiction.  The appropriate agency phone number must be listed in the Project HASP.  Note that state, 

provinces, and local governments often have their own spill-reporting requirements, necessitating calls 

to state and local emergency response agencies as well. 

5 References 

None. 
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1. Purpose and Scope 

This procedure provides requirements for maintenance and calibration beyond those established 

in the ERM Global Monitoring and Measurement Procedure (M1-ERM-014-PR).  Proper 

maintenance and calibration of equipment increases measurement confidence and ensures 

accuracy of the instrument throughout its life cycle.  This procedure applies to all North 

American operations 

2. Roles and Responsibilities 

BU Managing Partner (BU MP):  Ensure each local office has established a register of 

equipment used for business purposes and has developed a documented maintenance and 

calibration plan. 

BU or Branch Equipment Manager: Establish a documented maintenance and calibration 

plan; comply with the requirements of M1-ERM-014-PR and this procedure.   

Division or BU Health and Safety (H&S) Leader:  Evaluate implementation of this procedure 

during office H&S audits. 

3. Definitions  

Calibration – A set of operations, which establish, under specified conditions, the relationship 

between values indicated by a measuring system (i.e., an instrument and the corresponding 

known value of a standard. There are two types of calibration – operational and periodic.  

Calibration standard – A reference used to quantify the relationship between the output of an 

instrument and the property to be measured.  

Maintenance – The act of keeping equipment in proper operating condition. 

Operational calibration – Calibration carried out routinely as part of instrument usage. 

Operational calibration involves initial calibration and verification and continuing calibration 

checks.  

Periodic calibration – Calibration carried out at a frequency set by manufacturers’ 

recommendations or by policy requirements. 
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4. Procedure 

4.1  Identification 

In accordance with M1-ERM-014-PR (Monitoring and Measurement), an inventory or 

register must be developed of all equipment owned and maintained by the Business Unit 

(BU) for purposes of conducting field activities associated with significant environmental 

aspects, health and safety risk management, and compliance requirements.  Registers will be 

maintained by BU or Branch Equipment Managers and will be reviewed and updated 

annually at a minimum. 

4.2  Maintenance 

Equipment Managers shall ensure that a preventive maintenance and inspection schedule is 

established.  Maintenance and inspection schedules shall meet any regulatory or 

manufacturer-recommended requirements. 

Equipment Managers shall ensure that records are kept of any maintenance and inspection 

activities.  If, during the course of use or inspection, a piece of equipment is found to be 

damaged, defective, or otherwise operating outside the normal parameters as defined by the 

manufacturer, the equipment must be removed from service immediately and either discarded 

or withheld from further use until it can be returned to proper working order, either through 

repair by qualified ERM personnel, return to the manufacturer, or forwarding to a qualified 

third-party repair company.  Damaged or non-functional equipment will be tagged “Do Not 

Use” (or equivalent) and will be unavailable for field check-out. 

4.3  Calibration 

Calibration, including operational and periodic calibration, will be performed at intervals 

indicated by the manufacturer and/or required by sampling procedures or client 

demands/requests.  Periodic calibration records will be maintained by the Equipment 

Manager; operational calibration records will be maintained as a part of the project health 

and safety files. 

5. References 

• ERM Procedure M1-ERM-014-PR (Monitoring and Measurement) 

• ERM Guideline S3-NAM-043-GU1 (Calibration and Testing of Direct Reading Portable 

Air Monitors) 
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1. Purpose and Scope 

This procedure describes the requirements for responding to an emergency situation when 

dealing with hazardous wastes.  This procedure is applicable to all North American operations, 

and will be made available to employees at the work site upon request. 

2. Roles and Responsibilities 

Partner in Charge (PIC): Responsible for the following elements: 

• Ensure this procedure is implemented, understood, and followed by employees under their 

charge and working on their projects; and 

• Correct any deficiencies in the implementation of this procedure as identified by the Division 

Health and Safety (H&S) Leader or other staff member. 

Project Manager: Responsible for the following elements: 

• Perform observations of ERM work processes to assess employee compliance with this 

procedure; 

• Stop work where deviations from this procedure are observed; and  

• Correct, in conjunction with the PIC and the Division H&S Leader, any observed 

deficiencies in the implementation of this procedure.  

Division H&S Leader: Responsible for the following elements: 

• Evaluate implementation of this procedure during health and safety plan reviews and project 

audits; and 

• Communicate identified deficiencies to the PIC.  

3. Definitions  

• Emergency Response:  A response effort by employees from outside the immediate release 

area or by other designated responders (i.e., mutual aid groups, local fire departments, etc.) to 

an occurrence which results, or is likely to result, in an uncontrolled release of a hazardous 

substance. 
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4. Procedure 

4.1  Classification and Prevention 

A written emergency response plan (EAP) shall be developed and implemented prior to the 

commencement of any emergency response activities.  The plan shall be made available for 

review and copying by employees and any applicable regulatory personnel. 

If the hazards associated with the project would be such that ERM employees would be 

evacuated from the area when an emergency situation occurs and none of the employees 

would assist in the emergency response, no additional EAP is required, provided basic 

emergency response procedures (e.g., fire response, emergency egress, etc.) are provided in 

the project health and safety plan (HASP). 

If an EAP for release of a hazardous substance is developed, it shall address the following 

items, at a minimum: 

• Pre-planning; 

• Coordination with outside parties; 

• Personnel roles; 

• Lines of authority; 

• Required training; 

• Communications procedures; 

• Emergency recognition/prevention; 

• Evacuation routes and procedures to include safe distances and places of refuge; 

• Site security and control; 

• Decontamination procedures; 

• Emergency medical treatment; 

• Emergency alerts and response; 

• Available personal protective equipment (PPE) and emergency equipment; and 

• Follow-up on response actions. 

Where feasible or practical, local or state emergency response plans may be used to eliminate 

duplication of effort. 
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4.2 Emergency Response Procedures 

The following response procedures will be followed in the event of an uncontrolled release of 

a hazardous substance: 

• The senior employee responding to the emergency response event will inherit the role of 

incident commander and shall assume charge of the incident command system (ICS).  All 

responders and their communications will be controlled through that individual.  If more 

senior employees respond to the event, the position of incident commander will be passed 

to them. 

• The incident commander will identify, where possible, all hazardous substances and 

conditions creating the emergency response event. 

• The incident commander will design and implement appropriate emergency response 

operations. 

• The incident commander will ensure appropriate personal protective equipment (PPE) is 

selected and worn for the hazards identified. 

• Employees exposed to potential inhalation hazards from the release of hazardous 

substances will wear positive pressure self-contained breathing apparatus (SCBA) until 

such time as monitoring of the atmosphere indicates that downgrading of respiratory 

protection is acceptable. 

• The incident commander will limit the number of personnel at the site to those who are 

actively engaged in emergency operations.   

• Employees engaged in the response operations will ensure that the buddy system is 

followed. 

• Back-up response personnel will be available to provide relief, assistance, or rescue.  This 

shall include medical assistance and transport. 

• The incident commander will designate a safety officer who will assist in the 

identification and evaluation of the site hazards and provide direction in the safe 

completion of the emergency operations. 

• The safety officer will have the authority to alter, suspend, or terminate any site actions 

which are deemed to be immediately dangerous to life or health or involve an imminent 

danger condition.  Any change in site actions will be immediately communicated to the 

incident commander. 

• The incident commander will implement appropriate decontamination activities. 
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4.3 Initial Training 

Training of emergency responders will be based on those duties and functions provided 

by the responder.  Employees who are anticipated to participate in an emergency 

response operation will be trained as follows: 

First responder awareness level:  This includes any employee who would likely witness 

or identify a hazardous substance release and would initiate the emergency response.  

Typically these employees would take no action beyond notification of appropriate 

authorities.  These employees shall be trained to: 

• Understand what hazardous substances are and the risks associated with them; 

• Understand the potential outcomes of a hazardous substance release; 

• Recognize hazardous substances in an emergency; 

• Identify, where possible, the hazardous substances involved in the emergency; and 

• Identify when additional resources are needed to respond to the emergency. 

First responder operations level:  This includes any employee who would respond to 

releases or potential releases of hazardous substances as part of the initial response 

effort.  Typically these employees would respond defensively, preventing the spread of a 

release without actually stopping it and limiting exposures to persons, property, and the 

environment.  These employees shall receive a minimum of eight hours of certified 

training in the following areas: 

• Hazard and risk assessment techniques; 

• Selection of appropriate PPE; 

• Hazardous material terminology; 

• Control and containment operations; 

• Decontamination procedures; and  

• Standard operating and project termination procedures. 

Hazardous materials technician:  This includes employees who would respond to 

releases or potential releases with the purpose of stopping the event.  These employees 

assume a more involved role in the process, as they approach the point of release to 

control or stop the release.  These employees shall receive a minimum of 24 hours of 

certified training in the following areas: 

• Implementation of the emergency response plan; 

• Classification, identification, and verification of unknown materials through the use 

of field instruments and survey equipment; 
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• Functioning within assigned roles within the ICS established for the management 

response of the emergency event; 

• Selecting and using proper PPE for the materials released; 

• Understanding and implementing decontamination procedures; 

• Understanding project termination procedures; and 

• Understanding chemical and toxicological terminology. 

Hazardous materials specialist:  This includes employees who provide support to the 

hazardous materials technicians.  These employees’ duties would be similar to those of 

the technicians, but with a more specific knowledge of particular substances.  Specialists 

may be called upon to interact with governmental authorities with regards to site 

activities.  These employees will receive a minimum of 24 hours of certified training 

equal to the technician level, with additional training and competency in the following 

areas: 

• Implementation of emergency response plans; 

• Classification, identification, and verification of unknown materials through the use 

of field instruments and survey equipment 

• Knowledge of applicable governmental emergency response plans; 

• Selecting and using specialized PPE; 

• Understanding detailed and in-depth hazard and risk techniques; 

• Performing specialized release controls and containment operations within the 

limitations of provided resources and PPE; 

• Selecting and implementing decontamination procedures; 

• Developing site safety and control plans; and  

• Understanding chemical, radiological and toxicological terminology. 

On-scene incident commander:  These employees will assume control of the incident 

scene beyond the first responder level.  They will receive at least 24 hours of certified 

training equal to the first responder level, with additional training and competency in the 

following areas: 

• Implementation of ICS established for the management response of the emergency 

event; 

• Implementation of appropriate emergency response plans; 

• Knowledge of hazards and risks associated with chemical protective clothing; 
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• Knowledge of local, state, and federal emergency response plans/teams; and 

• Knowledge of decontamination procedures. 

4.4 Refresher Training 

All employees who receive training identified in Section 4.3 must either: 

• Receive annual training of sufficient duration and content (as defined by the training 

provider) so as to maintain the necessary competency in their disciplines, or 

• Demonstrate competency in those areas at least yearly. 

A statement of training or competency must be made by the training provider.  If a 

statement of competency is made, a record of the methodology used to demonstrate 

competency must be provided. 

4.5 Training Providers 

Training providers who teach any of the employees identified in Section 4.3 must either: 

• Have successfully completed a training course for the subjects they are teaching, or 

• Possess the training or academic credentials and instructional experience necessary to 

demonstrate competent training skills and a command of the subject matter. 

4.6 Medical Surveillance 

Personnel responding to emergency response events related to the release of hazardous 

substances will be included in ERM’s medical surveillance program, which includes baseline 

physicals and regular follow-ups.  Any employee involved in an emergency response event 

who exhibits signs or symptoms of overexposure to a hazardous substance will be provided 

with immediate medical assessment and consultation. 

5. References 

• US Occupational Safety and Health Administration (OSHA) regulations – 29 CFR 

1910.120(l); Emergency response by employees at uncontrolled hazardous waste sites 

  



 

Applicability: 
Procedure 

Document Number: Version: 

North America S3-NAM-046-PR 2 

Title: Emergency Response Operations Last Revision Date: 3/20/14 

 

Uncontrolled when printed. Controlled version available on Minerva. Page 7 of 7 

 

Document Control Information 

Original Effective Date:  3/20/14 

Policy Approval by:  Mark Hickey 

 

Approval Signature: ___________________________________ 

 

 

 

Revision History 

Section Reason for Revision Date 

All New document. 3/20/14 

All Reformatted document.  Minor language changes for clarity. 6/8/15 

 



 
 
 
 
 
 
 
 
 
 

Appendix G 
SNAP Assessment 



Applicability:
Guidance Document

Document Number: Version:
Global M1-ERM-004-GU 1.0

Title: Using the SNAP Card Last Revision Date: 16 Mar 2015

Uncontrolled when printed. Controlled version available on Minerva. Page 1 of 3

© Copyright 2015 by ERM Worldwide Limited and/or its affiliates (’ERM’). All Rights Reserved. No part of this work may be reproduced or transmitted in any form or by any means, without prior written permission of ERM.        

1. Purpose and Scope
This document describes the methodology for using ERM’s Management of Change reminder 
tool: the SNAP Card.

2. Using the SNAP Card
There are four steps to performing a SNAP analysis:

Scan – take two minutes to see the hazards
Notice – take note of existing (or lacking) hazard controls
Analyze – assess the remaining risk associated with the activity
Perform – take appropriate action before work proceeds

Each of these elements are included as components on the SNAP card, and are discussed below.

2.1 SCAN the Area 
The front of the SNAP card reminds you to always be looking for new or changed conditions. 
Take two minutes to scan your work area: look high, look mid-level, look low. Remember the 
techniques you learned and practiced in your Observation and Feedback program (OFP) training. 
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2.2 NOTICE Situational Changes
The second page of the SNAP card (inside the card, above the fold) provides guidance on how to 
systematically notice change. Reviewing these nine questions will aid you in determining if the 
situation has changed from what was expected. Of course, you should not rely only on these 
questions when identifying change … anything ‘out of the ordinary’ is reason enough to pause 
and analyze the situation.

A ‘No’ answer to one of these questions is a good indicator that further analysis is required. 

2.3 ANALYZE the Risk
“Risk” can be subjective concept, and may mean different things to different people. The third 
page of the SNAP card (inside the card, below the fold) provides guidance on how we can each 
consistently evaluate risk associated with an identified hazard.

Think about the hazardous situation / condition you noticed:

What is the Probability that the condition could cause an incident (an injury, illness or 
environmental release)? 
What is someone’s potential Exposure to the potential risk (this is sometimes called 
‘frequency’)? 
What is the most realistic Consequence, if the incident were to occur? Only realistic 
(sometimes called single-failure) consequences should be considered. The goal here is 
not to image a string of unexpected events that leads to dire results. Rather, try to 
evaluate the realistic outcome if something were to go wrong.

If a project team is working together, all team members should discuss these parameters. 
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Once you’ve considered the probability, exposure and 
consequence of the condition, use the Analyze 
nomograph to determine risk. This analysis will 
determine if the risk level is Extreme (E), High (H), 
Medium (M) or Low (L).

First: draw a straight line through the identified 
probability and exposure conditions; extend this line 
until it hits the vertical red line. For example, a 
‘Possible’ situation with a ‘Daily’ exposure is 
presented to the left.

Second, draw a line from the intersection point 
with the vertical red line, through the identified 
consequence. Extend this line until it hits the risk 
level description on the right side of the card.
Continuing the above example, consider a 
situation where the realistic consequence is a 
‘Disability’. As seen on the right, this results in a 
risk level between Medium and High. 

2.4 PERFORM an Action to Mitigate Risk

Finally, take action! The back of the SNAP card provides suggested steps to take prior to 
proceeding with the activity to ensure that the identified condition has been adequately 
addressed. When in doubt: err on the side of caution and discuss the situation with a member of 
the project team. 



Activity Level Risk Review

Risk Management

SNAP
Scan

Noti
ce

Ana
lyze

Perf
orm
Asse

ssm
ent

Safety AT ERM

Scan

Perform

Take two minutes to:    scan LOW   scan MEDIUM   scan HIGH

Conditions 1-4 require that you STOP WORK and consult with a 

second person. Conditions 5-9, proceed with caution.

E

H

M

L

1 Refer to the appropriate partner to decide.

2 Ask a specialist with more knowledge to advise.

3 Consult with your supervisor before starting.

4 Discuss with a colleague to assist.

5 How can risk be reduced?

6 Look for another way to do the job if possible.

7 Re-check your safety controls (JSA, SWMS, PPE, Procedures).

8 Re-check the area before proceeding.

9 Proceed with the usual level of safety awareness.
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1 Have I looked and identified all the hazards?

2 Will the job be done as already discussed?

3 Are the resources I need available? (PPE, tools, people)

4 Can the job be done without causing an incident?

5 Is everything the same since I last did this task?

6 Are others protected from my activities in the area?

7 Have I identified emergency devices and locations  

 and do I know what to do?

8 Do I have safe access to and from my work area?

9 Is my work area clean and tidy?

If you answered NO to any of the above then consider this when you ANALYZE

Notice

Analyze

Notice the hazards and the quality of the control measures in place. 

Ask yourself the following questions…

What is the most likely adverse consequence from an incident?

What is the probability of this type of incident occurring?

Yes     No

Yes     No

Yes     No

Yes     No

Yes     No

Yes     No

Yes     No

Yes     No

Yes     No

Probability of  
an incident 

Exposure to 
the risk

 Weekly

 Daily

 Current Task

Injury 

Multiple fatalities

Fatality

Disability

Serious (LTI)

Medical Treatment

First Aid

Impact

Catastrophic

Major

Significant

Serious

Moderate

Minor

Consequence/Outcome
E

H

M

L

 Almost certain

 Has happened

 Possible

 Heard of

 Unlikely

 Almost impossible
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Subsurface Clearance Forms 

 
 

(Please note the Global Subsurface Clearance Process Document is included in the 
Remedial Investigation Work Plan as Appendix A) 



 
 

Subsurface Clearance 

Field Process Checklist 

Site/Project Name:  

Client:  

ERM Project No.:  

SSC Exp. Person:  
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Project Information Utilized for Field SSC Activities Yes No N/A Comments 
Contact Person requested and identified      

Subcontractors prequalified and approved     

ERM / client SSC requirements have been communicated to all field 
personnel (including subcontractors) 

    

As-built drawings, site plans, aerial photographs, and/or other 
information sources available and reviewed 

    

Site Plan(s) / Drawing(s) developed showing subsurface lines/structures, 
Critical Zones, and planned Ground Disturbance Locations 

    

SSC Experienced Person with current SSC training assigned     

Project staff with current SSC training assigned     

UXO / MEC risks assessed:  UXO / MEC is present or potentially present    If Yes, stop work and contact PIC 

 
General Field Activity & Site Walk Yes No N/A Comments 
HASP available, reviewed, and signed by project team     

Site walk Visual Clues  / site features (below) integrated into Site Services Model     

Identified Visual Clue Yes No  Identified Visual Clue Yes No 
Lights    Pipeline markers   
Signage    Fire hydrants   
Sewer drains / cleanouts    Sprinkler systems   
Cable markers    Water meters   
Utility poles with conduit leading to the ground    Natural gas meters   
Utility boxes    UST fill ports and vent pipes   
Manholes    Equipment locations   
Pavement scarring    Steam lines   
Distressed vegetation or vegetation in linear pattern     Remote buildings with no visible utilities   
Comments / Others: 
 
 
 

 
Contact Person Approval of Ground Disturbance at All Locations (indicate verbal approval by printing “Verbal” in the signature space) 
 
 

 
 

  

Name (Print) Company Name (Sign) Date / Time 
 

Utility Markouts Yes No N/A Comments 
Public Utility Markouts completed (where available; waiver 
required if “NO”) 

    

List utilities notified: 

 

 

 

Responses received from ALL companies notified?     

Private Utility Markout completed (waiver required if “NO”)     

Performed by:   

Type of equipment/methods used: 

Note any limitations (e.g., sources of interference, geology, etc.): 

 

 

 

Final Critical Zone determinations made by the SSC EP     



 
 

Subsurface Clearance 

Field Process Checklist 

Site/Project Name:  

Client:  

ERM Project No.:  

SSC Exp. Person:  
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Critical Zones 

Are there any ground 
disturbance locations 
known or suspected to 
be inside Critical Zones? 

 Yes.  PIC and BU MP (or designee) must BOTH grant waiver for work within the Critical Zone.  The SSC 
Location Disturbance Permit or equivalent is required for those locations. 

 
No.    Physical Clearance will proceed to the deeper of:  0.6 m / 2 feet below the frost line or 1.5 m / 5 feet 

below ground level, whichever is deeper. 
 

Overhead Clearance Yes No N/A Comments 
Overhead utility lines in the general vicinity of ERM work onsite?     

If overhead utilities are present, has nominal voltage been 
determined?  If yes, list in comments section. 

   Voltage: 

Overhead clearances confirmed with equipment operators for 
safely deploying equipment to the location?  (The minimum 
horizontal distance from any point on the equipment to the 
nearest overhead electrical power line should adhere to the 
minimum clearance requirements stipulated by regulation, utility 
companies, client requirements, and/or industry best practice.) 

   

Clearance distance(s): 

Proximity alarms and /or spotters necessary to ensure safe 
clearances? 

    

If the equipment is closer than the minimum clearance distance 
to the overhead utility, can utility be de-energized via formal 
lockout/tagout (LOTO) program? 

    

If utility cannot be de-energized, alternate plan developed with 
approval from the PIC and client/site owner? 

    

 
Clearance for Point Disturbances Yes No N/A Comments 
Physical Clearance technique used 
(waiver required if no Physical clearance performed) 

   Specify: 

Diameter of physical clearance at least 125% larger than outside 
diameter of largest downhole tool (150% is best practice) 

    

Physical Clearance successfully completed at all locations     

 
Clearance for Excavations Yes No N/A Comments 
Communicate excavation plan and Excavation Buffer location(s) 
to subcontractor.  Delineate excavation buffers. 

    

There are disturbance locations known or suspected to be inside 
Critical Zones  

    

De-energize subsurface services via formal LOTO program prior 
to beginning excavation 

    

 
Additional Notes: 
 
 
 
 
 
 
 
 
 
 
 

 
SSC Process Completed By (SSC Experienced Person) 
 
 
 

Name (Print) Name (Sign) Date / Time 

 



 
 

Subsurface Clearance 
Location Disturbance 
Permit. 

Disturbance 
Location 
Designation:  

 

ERM Project No.:  

SSC Exp. Person:  
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Contact Person Approval of Ground Disturbance Locations (indicate verbal approval by printing “Verbal” in the signature space) 
 
 
 

   
 
 
 

Name (Print) Company Name (Sign) Date / Time 
 
 

Critical Zone Determination and Clearance Depth  (It is not preferred to initiate Ground Disturbance Activities within a Critical Zone) 

If the Disturbance Location 
is known or suspected to 
fall within a Critical Zone, 
then a sketch (see reverse) 
or other map must be 
used to confirm proximal 
Critical Zones.  Sketch / 
map must be to scale. 

This Location Is: 

 
Inside a Critical Zone.  Partner-in-Charge (PIC) and Business Unit Managing Partner (BU MP) must BOTH 
grant waiver for disturbance at this location.  Ensure documentation in the SSC Project Plan addendum to 
the HASP.  Physical Clearance for point disturbances will proceed to the deeper of:  0.6 m / 2 feet below 
the frost line, 0.6 m /     2 feet deeper than the expected invert elevation of the service, OR 2.4 m / 8 
feet below ground level. 

  

 

Outside a Critical Zone.   
Physical Clearance for point disturbances will proceed to the deeper of:  0.6 m / 2 feet below the frost line 
or 1.5 m / 5 feet below ground level. 

  
 
 

Physical Clearance Technique at This Location 

 
Cleared using the following techniques / equipment: 
 
 

 
Clearance depth and diameter (specify units): 

 

 

None – or not completed to required depth or diameter.  For point disturbances, this must be waived by PIC and BU MP.   
(Ensure documentation in the SSC Project Plan addendum to HASP.) 
 
Reason: 

 
Date / Time: 

 
 

Physical Clearance Executed & Observed By: 
Company Representative(s) Date / Time Complete Notes 

    

    

    

    

    

 
  

Was any Subsurface Structure discovered (damaged or undamaged) during Clearance? 

 
No 
(Proceed)  

Yes If Yes: 

Work stopped and discussed with 
PIC (Date / Time): 

 
 

Agreed Action: 
 
 

 
 

SSC Process Complete 
 
 
 
 

  

Name of SSC Experienced Person (Print) Name (Sign) Date / Time 
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Critical Zone Determination Sketch (use this or other map to confirm proximal Critical Zones). 
 
                     Instructions: 

1. Create a sketch of the disturbance (in 
the space to left or attach) that is drawn 
to scale and contains the following 
information: 

a. The disturbance location 

b. Surface landmarks and overhead 
obstructions (buildings, roads, 
overhead lines, etc.) 

c. Critical landmarks and Subsurface 
Structures (tanks, transformers, 
wells, racks, etc.) 

d. Underground services: 

i. Identified in the Site Service 
Model 

ii. Marked by Public and Private 
utility markouts 

iii. As relayed by the Contact 
Person 

iv. Nearest shutoff / isolation 
mechanism for each 

e. Any surface clues as to potential 
underground services (junction 
boxes, drains, disturbed concrete, 
signage, etc.) 

f. The site property boundary 

 

2. Use your sketch to mark Critical Zones 
(3m or 10 feet) around critical 
landmarks and underground structures 
/ services. 

 

3. For Excavations, use your sketch to 
mark Excavation Buffers (0.6m or 2 
feet) from Subsurface Structures. 

 

4. If the disturbance location falls inside 
the Critical Zone, the preferred course 
of action is step out to a safe location 
outside a Critical Zone.   

 

5. Disturbance within a Critical Zone can 
only proceed with both PIC and BU MP 
(or designee) approval.
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 SUBSURFACE CLEARANCE PROJECT PLAN 
Addendum to HASP 

GMS Project No:        

This Subsurface Clearance (SSC) Project Plan should be completed for each phase of ground disturbance activities at a project location, and included as 
an addendum to the Project-Specific Health & Safety Plan (HASP).  

 
Ground disturbance activities that fall under this SSC Project Plan include ALL activities which require penetration of the ground surface deeper than 1 
foot (0.3 meter), and/or the coring or removal of engineered surfaces (pavement, concrete, etc.). Examples of ground disturbance activities include, but 
are not limited to:  

 Hand digging / hand augering  Excavation (by hand or with mechanical equipment) 
 Drilling  Trenching 
 Direct-push or Geoprobe® borings  Grading 
 Well installation  Concrete coring 
 Well decommissioning by over-drilling  Driving of posts, stakes, rods, poles, or sheet pile. 

 
This SSC Project Plan summarizes the types and sources of SSC information obtained, describes the Site Services Model, and documents any waivers to 
ERM’s Global SSC Process.  The ERM Partner-in-Charge (PIC), Project Manager (PM), and SSC Experienced Person (EP)1 must review and approve 
this SSC Project Plan, and maintain a copy (1) at the project location for the duration of ground disturbance activities and (2) in the project files.   
All waivers must be approved by BOTH: (1) the ERM PIC and (2) the Business Unit Managing Partner (BU MP) or the BU MP’s designee (cannot 
be the same person as the PIC). 

 

Administrative 
Information 

 
 

Project Name and Location:        
Scope of Ground Disturbance Activities:        

Check all that apply: 
 Point disturbances                                  
 Excavation / trenching                         
 Removal of engineered surfaces        
 Other - Describe:                                      

Use field documentation to document SSC: 
 Process Checklist – broadly across the site 
 Remote/Greenfield Site Process Checklist – broadly across the site for 

those projects that meet these criteria and where ONLY hand digging 
will occur (refer to SSC Process Document Section 1.2) 

 Location Disturbance Permit – for each location inside a Critical Zone 
SSC Project Plan Date:        Field Work Start Date:        
Project Manager:         
Signature:   
 

Partner In Charge:        
Signature:   

SSC EP:        
Signature:   

BU MP (req’d for waivers):        
Signature:             
 

List any SSC General Employees (GEs) working on this project: 
                

                                                           
1 SSC EP not required for project sites determined to be Remote/Greenfield sites (as defined in the ERM Global SSC Process), where ONLY hand digging will occur. 
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Subsurface 
Clearance 

Information 
Sources Summary 

 
Document the 
information sources 
that ERM used or will 
use to locate 
Subsurface Structures 
on site.  

Information Sources Yes No N/A Comments 
Facility-provided as-built 
drawings, maps, site plans 
showing subsurface 
structures / utilities 

   

Date(s):        
 

Other information obtained 
(e.g., easements, right-of-ways, 
historical plot plans, 
current/historical aerial 
photographs, fire insurance 
plans, tank (dip) charts, SSC 
information obtained as part of 
previous site investigations, soil 
surveys, boring logs

   

List (including dates):         

Knowledgeable Contact 
Person 

   

Who:       
Time in Job:        
Time at Site:        

Utility Markouts Yes No N/A Comments 

Site is Remote/Greenfield 
site AND only hand digging 
will occur 

   

If “YES”, utility markouts are not required by ERM process (Note that 
public markouts may be legally required based on jurisdiction of project 
site – it is the responsibility of the PIC and PM to determine these 
requirements and comply) 
      

Public Utility Markouts      
(where they are available)    

Required where available – if not available check “N/A”. If available and 
checked “NO”, a Waiver is required (if legally able to do so). 
Who:       

Private Utility Markouts    

If checked “NO” and site is not a Remote/Greenfield site, a Waiver is 
required 
ERM employee    or Subcontractor   
Who:       
List methods / equipment used:       
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For Remote/Greenfield Sites where ONLY hand digging will occur – the remaining sections of this SSC Project Plan do not apply and can be left blank. 

Site Services 
Model 

 
List the utilities or 
other below ground 
services present 
on site.   
 
Do we know the 
locations of these 
services, their 
conveyance on site 
(to the site 
boundary, as 
appropriate) and 
the location of 
isolation switches 
or valves? 
 
If “Present” and 
not located or 
“Unknown”, 
comment on how 
those gaps will be 
addressed. 
 
Attach a site plan / 
drawing (to scale) 
showing planned 
ground 
disturbance 
location(s), the 
locations/routes of 
all identified or 
suspected 
subsurface 
structures and 
services, and 
associated critical 
zones. 

Utility / Service Present 
Anticipated 

Depth 
(note units) 

Located? 
Absent Unknown 

Status (active/ 
inactive/ 

abandoned) 

Comment  
(how located?  Lines of evidence – types and 
quality.  How will gaps be addressed?) Yes No 

Electricity             
Voltage:       
      

Gas                   

Petroleum 
Pipeline 

                  

Other 
Pressurized 
Lines 

            
Type:       
      

Process Sewer                   

Sanitary Sewer                   

Storm Sewer                   

Potable Water                   

Telephone / 
Communication 

                  

Fiber Optic                   

Plant air / steam                   

Fuel / oil                   

Reclaimed / 
waste water 

                  

Fire 
suppression 

                  

Underground 
tank(s) 

                  

Other:                          
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Subsurface 
Clearance 
Process 
Waivers 

 
Document any 
waivers to the 
process approved 
by BOTH the PIC 
and BU MP. 
 
Legally required 
steps cannot be 
waived. 

Process Component 
Being Waived: 

Waived By 
(PIC) 

Waived by 
(BU MP) Date Reason 

Performance of Public 
Utility Markouts (where 
they are available) 

                        

Performance of Private 
Utility Markouts                         

No ground disturbance 
inside a Critical Zone                         

Physical Clearance to 
required depth(s) and 
diameters(s) at Point 
Disturbance Location(s).   
Indicate specific location(s):  
      

                        

Subsurface and 
Overhead Utility 
Clearance Map 

 
Attach a site plan / drawing (to scale) showing planned ground disturbance location(s), the locations/routes of all identified or 

suspected subsurface structures and services, associated critical zones, and location of all isolation devices and/or shutoff valves. 
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Subsurface Clearance (SSC)  
Field Review Checklist for Contractors 

 

Site Name: Former TRW Union Springs 

Client: TRW Automotive U.S. LLC 

ERM Project No.: 0233862 

Contractor activities to be           
performed on Site: 

Remedial Investigation- advancement of borings 

 

 
Use this form to conduct and document review with contractor field personnel, to ensure they have been 
properly briefed on the applicable components of ERM’s SSC Process. 
 

TOPIC REVIEWED N/A COMMENTS 
All personnel on ERM projects are empowered to stop 
work, without fear of reprimand, if it is unsafe to proceed or 
if there are concerns or questions. 

        

If at any time during project execution, the scope of work 
or jobsite conditions change, work should be stopped and 
the potential H&S effect of the change discussed. 

        

Ground disturbance activities may NOT be performed at 
any location without authorization by the ERM SSC 
Experienced Person (EP).  Clearance activities may NOT 
be performed at any location unless the ERM EP is 
physically present.  

        

Unless explicitly authorized by ERM’s Partner-in-Charge 
and Business Unit Managing Partner, ground disturbance 
may NOT be performed within 10 feet (3 meters) distance 
(referred to as the “Critical Zone”) of the surface projection 
of: 
 Any known or suspected underground pipes, cables, 

conduits, drains, galleries, edges of tanks, or any other 
useful property; or 

 Aboveground structures with associated subsurface pipes 
and/or cables, including but not limited to pump islands, 
pump galleries, manifolds, electrical transformers, 
compressors, production wells, loading racks, or other 
process equipment. 

  

      

Unless authorized by the ERM EP, ground disturbance / 
clearance activities must NOT be performed in areas that 
are in direct conflict with any markings made by public or 
private utility locators.   

        

Unless explicitly authorized by ERM’s Partner-in-Charge 
and Business Unit Managing Partner, all borehole and 
small test pit locations must be physically cleared prior to 
use of mechanized equipment.  Required physical 
clearance depths and diameters for point disturbances are 
as follows: 
 Physically clear to a diameter at least 125% of the largest 

downhole tool to be used. 
 Physically clear to the deeper of: 

o 2 feet (0.6 meters) beyond the bottom of the frost line at 
the site, or: 

o Outside Critical Zones to 5 feet (1.5 meters), or 
o Inside Critical Zones to the deeper of: 8 feet (2.4 meters), 

or 2 feet (0.6 meters) deeper than the expected invert 
elevation of the subsurface structure. 
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TOPIC REVIEWED N/A COMMENT: 
Mechanical digging is prohibited inside a 2-foot (0.6-meter) 
distance (referred to as the “Excavation Buffer”) in all 
directions from subsurface structures that will be 
intentionally exposed due to ground disturbance activities.  
Removal of material inside the Excavation Buffer may only 
proceed by hand using non-conductive tools. 

        

For all equipment brought to the site, the minimum 
horizontal distance from any point on the equipment to the 
nearest overhead electrical power line must adhere to the 
minimum safe clearance requirements stipulated by 
regulation, utility companies, client requirements, and/or 
industry best practice. 

        

If subsurface structures are to be de-energized prior to 
ground disturbance activities, only trained personnel may 
do so via a formal, written energy isolation program. 

        

Contractor personnel should be observant during ground 
disturbance activities for the presence of warning signs 
indicating non-native soil, fill materials, and/or the 
presence of unexpected subsurface structures.  Any 
evidence of warning signs, unexpected encounters with 
subsurface structures, or any other near misses or 
incidents must be immediately reported to the ERM EP or 
field supervisor.  Contractor personnel must participate, as 
requested, in investigations of near misses and incidents. 

        

Other topics discussed:       
 
 

        

 
N/A = Not applicable to this project. 
 
REQUIREMENTS FOR TOOLS AND EQUIPMENT: 
 Hand digging tools must have a non-conductive handle (e.g., fiberglass, wood, composite) AND / OR fully 

insulated handles and upper shaft.  It is a best practice to also wear insulated electrical gloves certified to 
appropriate standards. 

 Blades on shovels and post-hole diggers must have rounded or blunt edges. 

 Pick axes or pointed spades are not to be used for physical clearance.  

 Electric-powered equipment must have ground fault protection.  If this is not feasible, fully insulated electrical 
gloves certified to appropriate standards must be worn at all times during equipment use/operation. 

 Equipment must be inspected prior to use, maintained according to manufacturer recommendations, and 
operated only by trained personnel. 

 Rig- or stand-mounted concrete coring equipment must be anchored to the ground/floor using proper anchors. 
 

Checklist Completed By:  (SSC Experienced Person) 
 
 
 

Name (Print) Name (Sign) Date / Time 
 

Reviewed By:  (All Contractor  Personnel) 
 
 
 

 
 
 
 
 
 
 

 

 
 
 
 
 
 

 

Name (Print) Name (Sign) Date / Time 
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1. Purpose and Scope 
This document establishes the minimum requirements for subsurface obstruction and utility 
clearance [collectively, Subsurface Clearance (SSC)], and applies to all ERM project-related 
ground disturbance activities.  This document is supported by the mandatory requirements in the 
Global Subsurface Clearance Process Document (S1-ERM-007-WI).  

2. Roles and Responsibilities 
Business Unit Managing Partner (BU MP). Review and either approve or reject any waiver 
associated with the SSC process for projects under their control. Ensure field verification audits 
are conducted in accordance with the Global Subsurface Clearance Process Document.  
Partner in Charge (PIC). Ensure all elements of the SSC process are implemented on their 
project; determine if a project site meets the criteria for a Remote/Greenfield site. 

Project Manager (PM). Ensure a qualified SSC Experienced Person (EP) participates in all 
projects involving ground disturbance activities. 

SSC Experienced Person (EP).  Lead the execution of the SSC Process on projects not 
considered Remote/Greenfield; complete required SSC documentation and field forms; be 
present in the field during all clearance activities.   

3. Definitions 
Critical Zone: 10 feet (3 meters) distance in all directions from the surface projection of: 

• All known or suspected underground pipes, cables, conduits, drains, galleries, 
edges of tanks, or any other useful property; and 

• Aboveground structures with associated subsurface pipes and/or cables.   

Ground Disturbance Activities: activities which require penetration of the ground surface  
and/or the drilling, coring, or removal of engineered surfaces.   

Point Disturbance: ground disturbance activities associated with soil borings; well installation; 
well over-drilling; or digging small test pits. 

Remote/Greenfield Site: a site (or portion of a site) meeting the requirements in Appendix F of 
the Global Subsurface Clearance Process Document, as determined by the PIC. 
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4. Requirements 

4.1 Subsurface Clearance 
No ground disturbance activities, with the exception of Remote/Greenfield sites, shall occur 
without at least one person in the field being a designated SSC EP.  This is subject to waiver 
when only hand digging will occur in the uppermost 1 foot (0.3 meters) below ground surface.  
The SSC EP is responsible for ensuring that the SSC Process as defined in the Global Subsurface 
Clearance Process Document is fully implemented.  

No ground disturbance activities are permitted within the Critical Zone unless a waiver is granted 
and the Subsurface Clearance Location Disturbance Permit has been completed.  

All point disturbance activities require physical clearance, unless a waiver is granted, and shall 
meet the following minimum requirements: 

• 125% of the outer diameter (OD) of the largest downhole tool to the following 
depth: 

i. 2 feet (0.6 meters) beyond the bottom of the frost line at the site, or: 
ii. Inside Critical Zones: 

• To 2 feet (0.6 meters) deeper than the known or suspected invert 
elevation of the subsurface structure, or 

• If the depth of the service is unknown, physical clearance should 
be performed to 8 feet (2.4 meters).   

iii. Outside Critical Zones: 5 feet (1.5 meters). 

For all excavation and trenching, mechanical digging is prohibited within 2 feet (0.6 meter) of 
subsurface structures. There can be no waiver of this requirement.  

4.2 Remote/Greenfield Site  
It is the responsibility of the PIC to ensure that the Remote/Greenfield Subsurface Clearance 
Process, as defined in the Global Subsurface Clearance Process Document is fully implemented. 

Mechanical digging is prohibited if the site is to be cleared using the Remote/Greenfield 
Subsurface Clearance Process. There can be no waiver of this requirement.  

4.3 Training Requirements 
It is the responsibility of the project PIC to ensure that all ERM employees working on or 
managing projects are trained in accordance with the Global Subsurface Clearance Process 
Document. 
SSC EPs shall complete competency testing as described in the Global Subsurface Clearance 
Process Document. 
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All personnel training required by this standard shall be documented in ERM Academy. 

4.4 Issuance of a Waiver 
There are five waivers to the SSC Process that may potentially be issued: 

1. Waive the requirement for an SSC EP to be present on site, when ONLY hand 
digging will occur in the uppermost 1 foot (0.3 meters) below ground surface; 

2. Waive the requirement for Public Utility markouts (where allowed by law); 
3. Waive the requirement for Private Utility markouts; 
4. Waive the requirement for full physical clearance of point disturbance locations; and 
5. Allow ground disturbance activities within Critical Zones. 

Both the Project PIC and BU MP (or designee) must approve any waivers; all waivers shall be 
documented in the Subsurface Clearance Project Plan. 

4.5 Field Verification Auditing 
It is the responsibility of the BU MP to ensure that field verification audits are completed in 
accordance with the Global Subsurface Clearance Process Document. Identified findings shall 
be managed in accordance with the Event and Non-conformance Management Procedure (M1-
ERM-015-PR).  

5.  References 
• S1-ERM-007-WI - Global Subsurface Clearance Process Document 
• M1-ERM-015-PR - Event and Non-conformance Management Procedure 
 

Document Control Information 

Original Effective Date:  1 April 2015  

Approved by:  Gary Beswick on 15 May 2015 

 

 
Approval Signature: ___________________________ 
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https://minerva.erm.com/Support/HS/DCS%20%20Approved%20Document%20Library/M1-ERM-015-PR%20-%20Event%20and%20Non-conformity%20Management.pdf
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Revision History 
Section Version: Reason for Revision Date 

All 1.0: New document. 29 Dec 2014 

3, 4.1, 4.2, 
4.4 

1.1: changed definition of ground disturbance; changed definition of point disturbance, added waiver for shallow hand digging; 
revised language for clarity. 

15 May 2015 
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Project Checklists 
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No. Issue Considered? Additional Actions Necessary 
Before Beginning Work? 

Personnel Management 

1 Does the team have directions on where to park?   ☐ Y ☐ N ☐ NA Click here to enter text. 

2 Does the team have instructions on facility access in 
accordance with client/facility security? 

☐ Y ☐ N ☐ NA Click here to enter text. 

3 Has the team reviewed site-specific hazards and acquired 
personal protective equipment (PPE) necessary for work 
at the facility? 

☐ Y ☐ N ☐ NA Click here to enter text. 

4 Has the team discussed the need for and/or requirements 
regarding unaccompanied movement within the facility? 

☐ Y ☐ N ☐ NA Click here to enter text. 

5 Has the team been briefed on emergency response 
requirements within the facility? 

☐ Y ☐ N ☐ NA Click here to enter text. 

6 Has the team been informed of any chemical, physical, 
biological, or radiological hazards that may be 
encountered during the site visit? 

☐ Y ☐ N ☐ NA Click here to enter text. 

7 Do any team members have health conditions that could 
make it unsafe to work in specific areas of the plant (e.g., 
asthma, skin conditions, allergies, pregnancy, etc.)? 

☐ Y ☐ N ☐ NA Click here to enter text. 
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Additional Advisory Information 
Hazards Control Measures Comments & Follow Up 

Moving vehicles Visitor parking areas, walkways, 
designated vehicular gates 

Park in designated areas; be alert to truck and other traffic 
while entering/leaving the facility. 

Chemical contact and exposure Facility engineering controls, facility-
designated boundaries and signs, use of 
required PPE 

Know facility requirements on unaccompanied movement; 
follow posted signs and rules; wear the required PPE. 

Walking and working surface 
hazards 

Well-maintained walkways, aisles, 
stairs, railings, attention to work area 

Do not go into potentially unsafe areas; avoid badly cluttered, 
contaminated, or poorly lit areas. 

Plant emergencies from fire, 
explosion, or other 

Facility engineering and operational 
controls, alarms, response plans and 
drills 

Ensure emergency response to alarms is explained to all team 
members; follow facility rules on working alone. 

High noise levels Engineering controls, use of hearing 
protection, limit time in high noise areas 

Wear hearing protection in areas designated by facility or if 
there is the potential for discomfort or distraction from the 
noise. 

Moving facility equipment (e.g., 
forklifts, aerial lifts) 

Alarms, demarcated travel paths Be observant of all moving facility equipment and back-up 
alarms; stay on marked travel paths where available. 

Work at elevated heights Railings Limit work at elevated heights.  If required, stay within areas 
protected by guardrails.  

Confined spaces (e.g., pits, vessels, 
bag houses, sewers) 

Signage, secured against inadvertent 
entry 

Do not enter confined spaces on any facility unless you have 
been formally trained on general confined space entry (CSE), 
as well as the facility’s CSE program; contact your Division 
H&S Leader for consultation. 

Temperature extremes (hot or 
cold); inclement weather 

Pre-planning for anticipated weather 
conditions, planned breaks from 
extreme exposures 

Conduct facility tours and outside work during the most 
comfortable part of the day; provide appropriate outerwear 
based on weather conditions; take breaks from weather 
extremes as needed or in accordance with developed 
work/rest schedules. 

Working alone/ injured and 
unattended 

Initial decisions on ERM moving alone 
in the facility and property, determining 
sign-in and sign-out rules, and letting 
people know where you are going and 
anticipated length of time. 

If working alone, then heightened awareness of potentially 
risky situations is essential. 

Contact with moving production 
equipment and live electrical 
equipment 

Machine guards, closed electrical 
cabinets, warning signs and barriers 

Do not touch any plant equipment unless it is properly shut 
down/locked out and you have asked permission.    
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Project Name: Click here to enter text. 

Project Manager: Click here to enter text. 

Start/End Date: Click here to enter text. 

Project PIC: Click here to enter text. 

Project Field Safety Officer: Click here to enter text. 

This document can be used by the Project Manager to identify project health and safety requirements for 

project planning, project site work, and project closeout.  It can also serve as guideline to give to project team 

members to inform the team of health and safety planning undertaken and team efforts required. 

Project Planning 

Applicable? Description Details 

☐ Y    ☐ N 
Level of health and safety plan (HASP) has been determined (Email, 

Level 1, Level 2, or Level 3 HASP) 
Click here to enter text. 

☐ Y    ☐ N Risks of travel have been identified (Travel Risk Assessment or 

Journey Management Plan)? 

Click here to enter text. 

☐ Y    ☐ N H&S team has reviewed Level 2 or Level 3 HASPs Click here to enter text. 

☐ Y    ☐ N For all levels of HASP, the project PIC has given written approval Click here to enter text. 

☐ Y    ☐ N For projects that must undergo PLAN analysis, risk review is provided 

to H&S team during HASP review 

Click here to enter text. 

☐ Y    ☐ N Job Hazard Analyses (JHAs) s obtained from contractors and provided 

to H&S team during HASP review 

Click here to enter text. 

☐ Y    ☐ N Personal protective equipment (PPE) requirements have been 

determined for each task  

Click here to enter text. 

☐ Y    ☐ N Real-time/industrial hygiene/noise monitoring requirements have been 

determined based on chemical exposure potential at the site 

Click here to enter text. 

☐ Y    ☐ N Contractors utilized for the project are green-flagged in PICS Click here to enter text. 

☐ Y    ☐ N Medical surveillance requirements for ERM and contractor employees 

have been determined 

Click here to enter text. 

☐ Y    ☐ N Training requirement, including client-specific HS requirements, for 

ERM and subcontractor employees have been determined 

Click here to enter text. 

☐ Y    ☐ N Applicable permits, notifications, and registrations have been 

identified 

Click here to enter text. 

☐ Y    ☐ N ERM personnel identified and assigned to the project meet 

training/medical requirements 

Click here to enter text. 

☐ Y    ☐ N Trained and qualified ERM Field Safety Officer (FSO) has been 

identified and assigned to the project (as applicable) 

Click here to enter text. 

☐ Y    ☐ N SNAP Cards (M1-ERM-004-FM1) will be used on the project and 

procedures for using have been explained to ERM and contractors 

employees 

Click here to enter text. 
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☐ Y    ☐ N ERM HASP provided to each contractor firm involved in the project 

along with minimum health and safety requirements each firm must 

meet 

Click here to enter text. 

Project Work 

Applicable? Description Details 

☐ Y    ☐ N 

ERM personnel and FSO have not changed since project planning 

phase, or new personnel meet training and medical surveillance 

requirements? 

Click here to enter text. 

☐ Y    ☐ N Health and safety included in initial project kickoff meeting or separate 

health and safety kickoff meeting has been planned 
Click here to enter text. 

☐ Y    ☐ N Site Safety Meeting Form (S3-NAM-029-FM5) is at the project site and 

used to discuss safety each day with ERM and contractor employees 

onsite 

Click here to enter text. 

☐ Y    ☐ N Everyone on site informed that any change to work scope (weather 

conditions, personnel, timing, etc.) require short meeting to determine 

if the change compromises personnel safety 

Click here to enter text. 

☐ Y    ☐ N All PPE and emergency equipment identified in the HASP and JHAs is 

present at the project site 
Click here to enter text. 

☐ Y    ☐ N Emergency contact information, emergency evacuation/assembly point 

and route to nearest medical facility are included in HASP and posted 

at the site 

Click here to enter text. 

☐ Y    ☐ N Guidance on how to handle a regulatory inspection (S3-NAM-024-PR) 

is at the project site 
Click here to enter text. 

☐ Y    ☐ N Training/medical surveillance documents are collected by PM for each 

contractor employee 
Click here to enter text. 

☐ Y    ☐ N Safety Data Sheets (SDS) are located at the project site for each 

chemical ERM or contractor brings to the site 
Click here to enter text. 

☐ Y    ☐ N Method to keep site visitors out of ERM work areas has been 

determined and managed by FSO 
Click here to enter text. 

☐ Y    ☐ N For project work lasting longer than one week, a Field Safety Audit 

will be conducted, kept with project files, and forwarded to the 

Division H&S Leader 

Click here to enter text. 

Project Closeout 

Applicable? Description Details 

☐ Y    ☐ N Project HASP, JHAs, PM H&S Checklist, subcontractor 

training/medical documentation, daily Site Safety Meeting Forms, 

work permits, air and/or noise monitoring and calibration results are 

placed in project file 

Click here to enter text. 

☐ Y    ☐ N Project team has performed a post-project brainstorming session to 

close any ECS events and determine any lessons learned 
Click here to enter text. 

 



 

Applicability: 
Guideline 

Document Number: Version: 

North America S3-NAM-029-GU2 1 

Title: 
Project Health, Safety, Security, and 

Environmental (HSSE) Checklist 
Last Revision Date: 3/26/15 

 

Uncontrolled when printed. Controlled version available on Minerva. Page 1 of 5 

 

Project Name: Click here to enter text. 

Project Manager: Click here to enter text. 

Partner-in-Charge (PIC): Click here to enter text. 

Start/End Date: Click here to enter text. 

Part I:  Project Scope and Team 

1.   What is the general scope of work for this project? 

Click here to enter text. 

2. Who are the key ERM members of the envisioned project team? 

Role Assigned 

Partner-in-Charge Click here to enter text. 

Project Manager Click here to enter text. 

Field Safety Officer Click here to enter text. 

Construction Manager Click here to enter text. 

Subject Matter Expert Click here to enter text. 

Other:  Click here to enter text. Click here to enter text. 

Other:  Click here to enter text. Click here to enter text. 

3. Who are ERM’s direct contractors for this project?  Ensure that all contractors are green-flagged in PICS prior to 

work start. 

Contractor Task 

Click here to enter text. Click here to enter text. 

Click here to enter text. Click here to enter text. 

Click here to enter text. Click here to enter text. 

Click here to enter text. Click here to enter text. 

Click here to enter text. Click here to enter text. 

Click here to enter text. Click here to enter text. 

Part I Completed: PM Initials: Click here to enter text. Date: Click here to enter a date. 
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Part II:  Project Security Issues 

4.  Is full-time security needed/required? 

Click here to enter text. 

5. Who controls site access? 

Click here to enter text. 

6. How is site access controlled? 

Click here to enter text. 

7. What site constituents pose special security risks (e.g., highly toxic chemicals or very valuable materials)? 

Click here to enter text. 

8. Are there hazardous materials (e.g., drill cuttings or other wastes) that will be shipped from the site? 

Click here to enter text. 

9. Are there community issues that may impact safety? 

Click here to enter text. 

10. If work will affect local traffic patterns, are plans in place to contact authorities for specific local requirements? 

Click here to enter text. 

Part II Completed: PM Initials: Click here to enter text. Date: Click here to enter a date. 
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Part III:  Project Environmental Issues 

11. Where is the site located (provide address)? 

Click here to enter text. 

12. What regulations will apply to the work (e.g., EPA, State or local regulations, building codes, etc.)? 

Click here to enter text. 

13. What aspects of the work will require specific professional training, certification, or licenses (e.g., State contractor’s 

license, Professional Engineer seal, etc.)? 

Click here to enter text. 

Part III Completed: PM Initials: Click here to enter text. Date: Click here to enter a date. 
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Part IV:  Client-Specific Requirements 

14. What general, client-specific HSSE requirements (i.e., those above and beyond what would normally be specified in 

the ERM health and safety plan (HASP) will impact the work?  Examples may include site-specific training, use of 

client-specific incident reporting procedures, loss prevention training, and permit-to-work policies. 

Click here to enter text. 

Part IV Completed: PM Initials: Click here to enter text. Date: Click here to enter a date.  
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PART V:  Project Health and Safety Planning/Execution Checklist 

 

Item 

PM 

Initials 

Date 

Complete 

Draft HASP Preparation 

Applicable HASP documents completed.   

Approximate scope of work and tasks developed.   

Applicable procedures from the Global Safety Management System (SMS) have been identified.   

Site constituents have been identified and appropriate informational sheets on each collected.   

Safety Data Sheets (SDS) have been acquired for chemicals/materials that will be used to help 

complete the work. 
  

Personal protective equipment (PPE) and respiratory protection assessment has been performed.   

Medical surveillance requirements have been determined.   

Draft Job Hazard Analyses (JHAs) have been prepared for envisioned work tasks.   

Client approval prior to issuing draft HASP for bid.   

HASP Finalization and Pre-mobilization 

Contractors’ means and methods understood.     

Final JHAs prepared with input of contractors.   

HASP reviewed by member of ERM North America HASP review team.   

HASP signed by ERM Project Team.   

Project FSO appointed and made familiar with the HASP.   

Subcontractor personnel training documentation received and verified.   

First Day on Site 

All site personnel read and sign the HASP.  Note that subsequently arriving site personnel must 

also read and sign the HASP prior to initiating site work. 
  

All site personnel training requirements verified.  Note that subsequently arriving site personnel 

must also provide ERM with appropriate training documentation. 
  

All “first day” HASP review and training completed at the site.   

Project Close Out 

Ensure that all medical monitoring requirements have been met.   

Ensure that all ECS entries have been finalized.   

Ensure that all action items, if any, from any incident, near miss, unsafe act, or unsafe condition 

ECS reports have been completed. 
  

Ensure that all subcontractor safety performance information has been obtained and the 

performance evaluation has been conducted.  
  

Transfer site health and safety files to the office.   

Consolidate project health and safety files.   
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1. Purpose and Scope 

This procedure describes the steps that will typically occur when a regulatory inspector arrives 

on site.  Additionally, the procedure defines actions that should be taken by ERM management 

and staff during the inspector’s visit. 

Note that regulatory inspectors typically have a legal right of entry to all work places without 

delay.  Employers have a right to require a search warrant; however, for ERM project sites, this 

would be a very extreme case under special circumstances and would not be exercised unless 

specifically directed by the legal department. 

2. Roles and Responsibilities 

Partner in Charge (PIC): Responsible for ensuring this procedure is implemented, understood, 

and followed by employees under their charge and working on their projects. 

Project Manager: Responsible for the following elements: 

• Serve as the primary contact with the regulatory inspector during the visit; and 

• Contact the PIC and the Division Health and Safety (H&S) Leader if a regulatory inspector 

should visit the project site.  

Division H&S Leader: Responsible for the following elements: 

• Provide assistance to the PIC and Project Manager during any regulatory inspection;  

• Notify the Regional H&S Director as soon as possible of any regulatory inspections in their 

Division; and 

• Where possible, travel to the project site to assist the Project Manager during the inspection. 

3. Definitions  

None.  

4. Procedure 

4.1  Pre-Inspection 

• All employees should be polite, respectful, and cooperative with inspectors visiting the 

project site.  A professional, helpful disposition will ensure the best possible outcome. 
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• The arrival of a regulatory inspector should immediately prompt any ERM employee to 

notify the highest-ranking manager at the project site (typically the Project Manager).  

This manager will assume responsibility for interactions with the inspector. 

• The manager should ask the inspector to present valid credentials in the form of a badge 

or card, to accompany them to a comfortable spot for an opening conference, and to 

allow notification to ERM upper management as directed in this procedure. 

• The manager will immediately notify the PIC and the Division H&S Leader, who will 

notify the Regional H&S Director. 

• If practical, the inspection should occur when an ERM safety representative is able to be 

at the project site, even if it causes a short delay in proceeding. 

4.2 Opening Conference 

The opening conference should be attended by the highest-ranking manager on the project 

site and the appropriate ERM safety representative (if available).  A representative from the 

ERM legal department should also attend the meeting by phone, if feasible. 

During the opening conference, the inspector will explain the purpose of the inspection, 

indicate records he/she wishes to review, and identify employees he wishes to question.  This 

will serve as a guideline of the inspection and does not preclude additional areas that the 

inspector may deem necessary to investigate.  It will also inform ERM managers on the 

project site if pictures or air samples are to be collected by the inspector. 

The beginning of the opening conference is an appropriate time to ask the inspector if there is 

a specific purpose to the inspection.  The inspector should disclose whether the inspection is 

the result of an employee complaint, a scheduled inspection, or a response to another type of 

scenario. 

Documentation shall be kept of the opening conference to include: 

• Names, businesses affiliations, and addresses of all persons present; 

• Date and time the inspector arrived on the project site; and 

• The reason for the inspection, including copies of complaints, as applicable.  Note that 

ERM should not ask to be informed of the identity of a complainant.  If the inspector 

reveals the name of a complainant, ERM may not discriminate against the complainant in 

any way. 

4.3 Inspection 

The Project Manager and Field Safety Officer (FSO) must accompany the inspector on 

the tour of the project site and should ensure the inspector is constantly accompanied.  

The only time the inspector should be left alone is when he/she stops to speak privately 
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to an employee that does not wish to have a management representative present during 

the conversation. 

ERM team members accompanying the inspector should only answer specific questions 

posed by the inspector.  If the inspector requests specific information, provide that 

information in a cooperative, concise and polite manner, but do not voluntarily progress 

from one related item to another for his benefit.  In no case should ERM management 

admit to wrong-doing, fault, or non-compliance. 

During the walk around inspection, it is imperative to follow the same procedure and 

record the same information as the inspection, including: 

• Take the same pictures and measurements from the same angles; 

• Collect any air samples and/or record sampling results and survey readings; 

• Note the areas visited; 

• Note any equipment examined; and 

• Record the name of employees and other people interviewed or involved in the 

investigation. 

It is appropriate to ask the inspector throughout the inspection what he/she believes they 

found wrong, although this will be summarized in the closing conference document.  

This will allow ERM to correct any deficiencies noted as soon as possible.  If you can 

correct a recognized deficiency at the time it is communicated by the inspector, do so 

immediately in the presence of the inspector or direct work crews to begin to abate the 

noted violations. 

4.4 Avoidance of Disruption 

The inspector must conduct inspections so as to avoid any undue and unnecessary 

disruption of the normal operations of the employer.  If a critical activity is underway, 

critical operations are occurring, or the inspection is to occur at a time that would prove 

costly, the inspector should be informed so an alternate inspection time and date can be 

arranged. 

4.5 Imminent Danger 

If an inspector concludes that conditions or practices exist which could cause death or 

serious harm, he shall inform the ERM manager.  The inspector does not have the 

authority to cease work at the project site; however, ERM should stop all work if an 

imminent danger situation exists and is communicated to us. 

4.6 Closing Conference 
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Upon completion of the inspection, the inspector will confer with ERM’s management team 

and informally advise of apparent safety and health deficiencies noted during the inspection.  

Items communicated by the inspector during the closing conference are typically those he/she 

intends to issue citations for; however, the inspector is not bound to limit citations to items 

discussed in the closing conference.  The inspector will not issue citations or indicate any 

proposed penalties during the closing conference, but will inform ERM only of what 

deficiencies were noted and what potential citations may be forthcoming.  As with the 

opening conference, detailed notes should be recorded during the closing conference and 

communicated to the Division H&S Leader and the Regional H&S Director upon completion. 

5. References 

• ERM Form #S3-NAM-024-FM1 – Regulatory Inspection Checklist 
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COMMUNITY AIR MONITORING PLAN 
Former TRW Union Springs Facility, Village of Union Springs, New York 
 
A Community Air Monitoring Plan (CAMP) involves real-time monitoring for 
volatile organic compounds (VOCs) and particulate matter (i.e., dust) at the 
downwind perimeter of each designated work area when intrusive activities are 
in progress. Intrusive activities include soil or waste excavation, staging, or 
handling; test pitting or trenching; and/or the installation of soil borings or 
monitoring wells. The CAMP provides a measure of protection for on-Site 
workers and the downwind community (i.e., off-Site receptors including 
residences, parks, businesses, etc.) not directly involved with the subject work 
activities. Routine monitoring is required to evaluate concentrations and 
corrective action and/or work stoppage may be required to abate emissions 
detected at concentrations above specified action levels. Routine data collected 
during implementation of the CAMP may also help document that work 
activities did not spread compounds of potential concern off-Site through the air. 
Reliance on the procedures and action levels described in this CAMP should not 
preclude simple, common sense measures to keep VOCs, dust, and odors at a 
minimum around work areas. 
 

COMMUNITY AIR MONITORING PLAN 
 
Constituents of potential concern include VOCs, polychlorinated naphthalenes, 
copper, lead, and particulate matter (i.e., dust). Given that VOCs are considered a 
compound of concern at the Site, this CAMP will include VOC monitoring as a 
precaution. VOC concentrations in air will be measured using a calibrated 
photoionization detector (PID). Particulate matter concentrations will be 
measured using a calibrated electronic aerosol monitor.  
 
Relevant weather conditions including wind direction, speed, humidity, 
temperature, and precipitation will be measured and recorded prior to the 
initiation of subsurface intrusive activities. Background readings of VOCs and 
particulate matter will be collected in the work area prior to the initiation of RI 
field work on each day that subsurface intrusive work will be performed. 
Additional background measurements may be collected if weather conditions 
change significantly.   
 
Periodic monitoring for VOCs and particulate matter will be performed during 
intrusive activities or if requested by a NYSDEC and/or NYSDOH on-Site 
representative. Periodic monitoring will consist of collecting one reading 
downwind of the work area at the following intervals:
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 upon arrival at a sample location or other work activity location;  
 during performance of the relevant work activity; 
 during the opening of a well cap (if applicable);  
 during well bailing or purging procedures (if applicable); and 
 prior to leaving a sample location or other work activity location.   
 

VOC RESPONSE LEVELS AND CORRECTIVE ACTIONS 
 
VOCs will be monitored in the work area on a continuous basis during intrusive 
activities, which will include, but not be limited to, the installation of soil 
borings, membrane interface probe (MIP) borings and WaterlooAPS borings. 
Upwind concentrations will be measured at the start of each workday, during 
the work activity, and at the end of each work day to establish background 
conditions. Monitoring equipment that does not require factory calibration will 
be calibrated at least once a day. Calibration may be performed more frequently 
if Site conditions or instrument operating conditions are highly variable. The 
monitoring equipment should be capable of calculating 15-minute running 
average concentrations, which will be compared to the levels specified below. 
 
 If the ambient air concentration of total VOCs in the work area exceeds five 

parts per million (ppm) above background for the 15-minute average, work 
activities will be temporarily halted and monitoring continued. If the total 
VOC concentration readily decreases (per instantaneous readings) below five 
ppm over background, work activities can resume with continued 
monitoring. 

 
 If total VOC concentrations in the work area persist at more than five ppm 

over background, but less than 25 ppm above background, work activities 
will be halted, the source of the VOCs identified, corrective action will be 
taken to abate emissions (if the source is related to IRM activities), and 
monitoring will be continued. After these steps, work activities will resume 
provided that the total VOC concentration in the work area is below five ppm 
above background for the 15-minute average.  

 
 If the total VOC concentration is greater than 25 ppm above background at 

the perimeter of the work area, intrusive work activities will be halted and 
the source of the VOCs will be identified. Work will resume when additional 
continuous monitoring demonstrates that VOC concentrations have dropped 
below 25 ppm for a minimum of one-half hour, and the total VOC 
concentration of the work area, is below five ppm above background for the 
15-minute average. 

 



ERM Engineering & Consulting, Inc 3      Former TRW Union Springs\ CAMP 

All 15-minute readings will be recorded and will be available for review by 
NYSDEC and/or NYSDOH personnel. Instantaneous VOC readings (if any) used 
for decision purposes will also be recorded. 
 

PARTICULATE MATTER RESPONSE LEVELS AND CORRECTIVE ACTIONS 
 
Fugitive dust migration from the work area will be visually assessed during 
intrusive activities. Particulate concentrations will be monitored continuously at 
the downwind perimeter of the work area during intrusive activities. Particulate 
monitoring will be performed using real-time electronic aerosol monitoring 
equipment capable of measuring particulate matter less than 10 micrometers in 
size (PM-10) and capable of integrating over a period of 15 minutes for 
comparison to the airborne particulate action levels referenced below. The 
monitoring equipment will be equipped with an audible alarm to indicate an 
exceedance of a specified action level. 
 
 If the downwind PM-10 concentration is 100 micrograms per cubic meter 

(g/m3) greater than background for a 15-minute period, or if airborne dust 
is observed leaving the work area, dust suppression techniques will be 
employed. Work may continue with dust suppression techniques provided 
that downwind PM-10 concentration does not exceed 150 g/m3 above 
background and provided that significant visible dust is not migrating from 
the work area. 

 
 If downwind PM-10 concentrations are greater than 150 g/m3 above 

background, intrusive activities will be stopped and a re-evaluation of the 
intrusive activities will be initiated. Work can resume provided that dust 
suppression measures and/or other engineering controls are successful in 
reducing the downwind PM-10 concentration to within 150 g/m3 of 
background and in preventing significant visible dust migration. 

 
All 15-minute readings will be recorded and will be available for review by 
NYSDEC and/or NYSDOH personnel. Instantaneous readings (if any) used for 
decision purposes will also be recorded. 
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1.0 GENERAL INTRODUCTION 

On behalf of TRW Automotive, U.S. LLC (TRW), ERM Consulting and 
Engineering, Inc. (ERM) has prepared this Quality Assurance Project Plan 
(QAPP) for a Remedial Investigation (RI) at the former TRW 
Transportation Electronics Division Facility located at 107 Salem Street in 
the Village of Union Springs, Cayuga County, New York (the Site). 

1.1 PURPOSE AND OBJECTIVES 

This QAPP identifies the necessary procedures for an orderly, accurate, 
and efficient data collection and analysis program for the project that will 
achieve the following objectives: 

• identify staff with the appropriate qualifications to complete 
data quality monitoring; 

• enable proper management of samples in the field and the 
laboratory; 

• establish realistic data quality goals; and 

• facilitate collection of accurate, complete, and verifiable data. 

1.2 SITE LOCATION 

The Site is located in the Town of Union Springs, Cayuga County, New 
York (the Site). Figure 1 shows the location of the former TRW property. 

1.3 SITE HISTORY 

Figure 2 shows the layout of the Site including the BCP Site boundary, 
specific parcels, and surrounding areas. The Site has a long industrial 
history, having been developed as a grist mill in the 1830s, and continues 
to be used for industrial activities today. The grist mill remained active 
until approximately 1932. The facility was subsequently used by General 
Products Corporation (GPC), Gulf and Western Industries, Wickes 
Manufacturing Company, and then TRW, Inc. for the manufacturing of 
automotive electronic components. GPC constructed additional buildings 
adjacent to the former mill building in stages starting in the 1950s. At 
some point between 1932 and 1973, a portion of the canal and the field 
north of the former mill building was filled to construct Howland Street 
and a parking lot.  
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Extensive subsurface investigation and remediation activities have been 
conducted at the Site since TRW, Inc.’s acquisition of the property in 1990. 
ERM prepared a Comprehensive Report: Site Characterization and 
Remedial Investigation on TRW’s behalf, which summarizes these 
activities (ERM, 2015).  

LPW Development, LLC (LPW) acquired the Site from TRW, Inc. in 1997 
and has leased the newer portions of the facility to various manufacturing 
and commercial tenants. TRW has been the sole tenant of the former mill 
building since selling the property to LPW, as this building houses a 
groundwater collection and treatment system. The Village of Union 
Springs acquired the eastern portion of the Site in November 2012, which 
includes the mill pond and the earthen berm along the west side of the 
mill pond. 

1.4 REMEDIAL INVESTIGATION OBJECTIVES 

The RI will build upon the data collected during previous investigations. 
The primary goal of the RI is to characterize the geology, hydrogeology, 
distribution of constituents of concern in various environmental media, 
and the potential for unacceptable risk associated with any identified 
impacts. To accomplish this goal, the objectives of the RI are to:  

• Define the nature and extent of contamination; 

• Identify contaminant source areas; 

• Generate sufficient data to evaluate the actual and potential   
threats to human health and environment, and 

• Produce data of sufficient quantity and quality to support 
the development of an Alternatives Analysis (AA) Report 
(AA) and acceptable Remedial Action Work Plan (RAWP). 
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2.0 QUALITY ASSURANCE OBJECTIVES 

Quality objectives facilitate collection of data that are sufficient to meet the 
intended project goals. Quality objectives are pre-established goals that 
are used to monitor and assess the progress and quality of the work 
performed. It is essential to define quality objectives prior to initiation of 
any project work to facilitate collection of data that are sufficient to meet 
project objectives. 

Quality objectives are divided into two categories:  data quality objectives 
(DQOs) and quality assurance objectives (QAOs). The DQOs are 
associated with the overall project objective as it relates to data collection. 
The QAOs define acceptance limits for project-generated data as they 
relate to data quality. 

2.1 DATA QUALITY OBJECTIVES 

DQOs are qualitative and quantitative criteria required to support the 
decision making process. DQOs define the uncertainty in a data set and 
are expressed in terms of precision, accuracy, representatives, 
completeness, and comparability (PARCC). The DQOs apply to both 
characterization and confirmation samples at the Site. These parameters 
are defined as follows: 

• Precision:  a measure of mutual agreement among    
  measurements of the same property usually under   
  prescribed similar conditions. Precision is best expressed in  
  terms of the standard deviation. Various measures of   
  precision exist depending upon the “prescribed similar  
  conditions.” 

• Accuracy:  the degree of agreement of a measurement (or an 
average of measurements) with an accepted reference of   
“true value.”  Accuracy is one estimate of the bias in a 
system. 

• Representativeness:  expresses the degree to which data   
  accurately and precisely represent a characteristic of a  
  population, parameter variations at a sampling point, a  
  process condition, or an environmental condition 

• Completeness:  a measure of the amount of valid data 
obtained from a measurement system compared to the 
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amount that was expected to be obtained under correct 
normal conditions. 

• Comparability:  expresses the confidence with which one  
  data set can be compared with another. Comparability is a  
  qualitative measurement. Comparability is assessed by  
  reviewing results or procedures for data that do not agree  
  with expected results. 

It is the responsibility of the field team to collect representative and 
complete samples. It is the responsibility of the field-screening chemist at 
the laboratory to analyze these samples using accepted protocols resulting 
in data that meet PARCC standards. 

2.2 FIELD SAMPLING QUALITY OBJECTIVES 

The overall quality of sample results depends on proper sample 
management. Management of samples begins at the time of collection and 
continues throughout the analytical process. To facilitate proper sample 
collection and management, properly and consistently, field procedures 
for sample collection procedures have been established for the project. The 
laboratory also has procedures that facilitate proper and consistent 
analytical processes. 

Field procedures include descriptions of equipment and processes 
required to perform a specific task. The purpose is to increase 
reproducibility and to document each of the steps required to perform the 
task. Approved and correctly implemented field procedures should 
produce data of acceptable quality that meet project DQOs. 

2.3 LABORATORY DATA QUALITY OBJECTIVES 

The laboratory will demonstrate analytical precision and accuracy by the 
analysis of laboratory duplicates and by adherence to accepted 
manufacture and procedural methodologies. 

The performance of the laboratory will be evaluated by the Project 
Manager and Project Quality Assurance Officer during data reduction. 
The evaluation will include a review of all deliverables for completeness 
and accuracy when applicable. 
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3.0 QUALITY CONTROL PROCEDURES 

This section presents a general overview of the quality assurance and 
quality control procedures that will be implemented during the 
investigation in the field and in the laboratory (for selected analyses). 

3.1 FIELD QC ACTIVITIES 

Several types of field QC samples will be collected and submitted for 
analysis during the project. Each type of QC sample monitors a different 
aspect of the field effort. Analytical results for QC samples provide 
information regarding the adequacy of the sample collection and 
transportation of samples. 

The frequency of field QC samples collected will depend on the total 
number of samples being collected, but at minimum will be 5% of the total 
(i.e. 1 set per 20 samples collected). Specifics of the sampling activities, 
including collection frequency and sampling procedures, are described in 
the field procedures. The six types of field QC samples that will be 
generated during the project are defined below. 

• Trip blanks – Trip blank samples monitor for contamination 
due to handling, transport, cross contamination from other 
samples during storage, or laboratory contamination (VOC 
analysis only). 

 • Temperature blank – temperature blanks are used to   
  monitor temperature within a sample cooler. Temperature  
  blank results that are outside of acceptable limits (2° to 6° C)  
  indicate possible sample preservation issues and may   
  require qualification of data or the recollection of samples.   

• Rinsate (Field) blanks – Rinsate or field blank samples are 
used to monitor reusable equipment decontamination 
procedures. If dedicated or disposable equipment is used, 
then rinsate blanks will not be analyzed. 

 • Field (Blind) duplicates – Field or blind duplicates are used  
  to monitor field and laboratory precision, as well as matrix  
  heterogeneity. 

 • Matrix Spikes – Matrix Spikes (MS) are used to monitor  
  precision and accuracy of the analytical method on various  
  matrices. 
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3.2 LABORATORY QC ACTIVITIES 

Laboratory QC samples will include the use of method blanks, MS, 
laboratory control samples, laboratory duplicates, and surrogate spikes. 
The five types of laboratory QC samples are defined below. 

• Method blanks – Method blanks are used to monitor and 
ensure that the analytical system is free of contamination 
due either to carryover from previous samples or from 
laboratory procedures. 

• Matrix Spike and Matrix Spike Duplicate samples – Matrix 
Spike samples monitor and assess the effects of the sample 
matrix on the sample analysis and verify the accuracy and 
precision of the analysis. Matrix spike duplicate samples are 
used to monitor and assess laboratory precision, as well as 
potential matrix heterogeneity. 

• Laboratory Control samples – Laboratory control samples 
are used to monitor the accuracy of the analytical procedure 
without the potential interferences of a matrix. 

• Laboratory Duplicate samples – Laboratory duplicate 
samples are used to monitor and assess laboratory precision,   
as well as potential matrix heterogeneity. 

• Surrogate Spikes – Surrogate Spikes are utilized to monitor 
potential interferences from the sample matrix. Surrogate 
spikes are required for organic analyses only. 
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4.0 CALIBRATION PROCEDURES 

Calibration is an integral part of generating properly quantitated results. 
Instruments that are not calibrated either to manufacturers and/or 
method specifications are likely to produce unreliable results. Proper 
procedures must be followed and sufficient documentation maintained to 
demonstrate that calibrations are performed correctly and that sample 
quantitations accurately reflect sample concentrations. 

During the course of this investigation, instruments that may be used in 
the field in conjunction with sampling activities include a photoionization 
detector (PID), particulate (i.e., dust) meters, Membrane Interface Probe, 
and WaterlooAPS equipment. A maintenance, calibration, and operation 
program will be implemented for field instruments used at the Site. The 
program will be monitored by the Field Team Leader. Trained team 
members or subcontractors will perform scheduled calibration, field 
calibrations, checks, and instrument maintenance prior to use each day. 
Additionally, calibration will be checked as necessary to ascertain that 
proper measurements are being taken.    

Team members or subcontractos who are familiar with the field 
calibration, operation, and maintenance of the equipment will perform the 
prescribed field operating procedures outlined in the operation and field 
manuals accompanying the respective instruments. Field personnel will 
keep records of field instrument calibrations and field checks in the field 
logbooks or on calibration forms. Calibration information recorded will 
include date, time, instrument model and serial number, a description of 
calibration or field check procedure, and instrument deviations. 

If on-site monitoring equipment should fail, the Field Team Leader will be 
contacted immediately. Replacement equipment will be provided or the 
malfunction will be repaired in a timely fashion.  
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5.0 ANALYTICAL PROCEDURES AND DATA EVALUATION 

Investigation media will be collected for a subset or all of the following 
analytes: VOCs plus the top 10 tentatively identified compounds (TICs), 
semi volatile organic compounds (SVOCs) plus top 20 TICs, 
polychlorinated naphthalenes (PCNs), United States Environmental 
Protection Agency (USEPA) target analyte list (TAL) metals which 
includes mercuryand cyanide, dissolved gases (ethene, ethane and 
methane) total organic carbon (TOC), total dissolved organic carbon 
(DOC), hardness, simultaneously extracted metals/acid-volatile sulfide 
(SEM/AVS), Polychlorinated Biphenyls (PCBs), cyanide, and TAL 
pesticides. In general, laboratory analytical procedures will adhere to 
USEPA SW-846 methodology, although other methods will be utilized as 
appropriate. Quality Assurance/Quality Control (QA/QC) samples will 
be analyzed at frequency as specified in Table 1. Samples will be analyzed 
by a New York State Department of Health (NYSDOH)-approved 
environmental laboratory familiar with Contract Laboratory Protocols 
(CLP).   

Upon receipt of analytical reports from the laboratory, ERM will evaluate 
data packages and confirm that samples were analyzed within required 
holding time and at proper detection limits. The laboratory will provide 
NYSDEC Analytical Services Protocol (ASP) Category B deliverables. 

The project QA/QC officer will review the data packages and prepare a 
Data Usability Summary Report (DUSR) in accordance with NYSDEC 
guidance in DER-10 (NYSDEC, 2010). At a minimum, the following 
information will be evaluated:   

 • chain-of-custody forms; 

• date sampled/date analyzed; 

• sample temperature at check-in; 

• raw data; 

• initial and continuing instrument calibrations; 

• matrix spikes; 

• laboratory duplicate analyses; 

• surrogate recoveries (organics); and 

• laboratory control samples (inorganics). 

Data reduction will consist of presenting analytical results on summary 
tables. Data resulting from investigation analyses will then be used to 
evaluate potential remedial options. 
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6.0 PROJECT PERSONNEL 

ERM will staff this project with persons having expertise in the tasks to be 
performed and experience working on NYSDEC-regulated sites. Key 
project personnel that will be involved with this project are summarized 
below. 

R. Joseph Fiacco, P.G. will be the Partner--n-Charge for this project.  Mr. 
Fiacco has over 20 years of experience designing and implementing state-
of-the-art environmental site investigation and remediation programs for 
complex sites in numerous states and countries. His primary expertise is 
the characterization of sites impacted by chlorinated solvents and 
petroleum hydrocarbons in fractured bedrock and heterogeneous 
overburden environments. He has conducted several third-party technical 
reviews of complex sites, with a focus on developing independent 
conceptual site models, identifying data gaps, and defining sustainable 
contaminated site management solutions. He has overall responsibility for 
monitoring the quality of the technical and managerial aspects of the 
project. Mr. Fiacco will be the Qualified Environmental Professional on 
this project. 

Robert Sents will be the project manager and lead geologist for this 
project. Mr. Sents has over 12 years of diversified environmental 
consulting experience including project management and supervision of 
large, complex, and multidisciplinary site investigation and remediation 
projects and regulatory negotiations. Mr. Sents is experienced with 
NYSDEC remediation programs and will be responsible for coordination 
and detailed technical aspects of the project and management of all field 
activities. 

Timothy Daniluk will be the field team lead and Field Safety Officer 
(FSO) for this project. Mr. Daniluk has over six years of professional 
experience. He has performed many field investigation projects, including 
projects at designated Brownfield Cleanup Program (BCP) and EPA 
Superfund sites. Mr. Daniluk will be responsible for implementing the 
HASP, SSC protocols, and field activities. 

Andrew Coenen will be the QA/QC Officer for this project. Mr. Coenen 
has 21 years of general analytical chemistry experience, six years of 
analytical laboratory experience, and 15 years of environmental consulting 
experience, including analytical data validation, sampling and analysis 
programs, quality assurance programs, technical support, and QA 
oversight for fixed laboratory and field analysis. Mr. Coenen has 
knowledge of numerous analytical methodologies and experience in data 
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validation of analytical data package deliverables for adherence to USEPA 
CLP and non-CLP and NYSDEC ASP protocols. Mr. Coenen will be 
responsible for establishing and maintaining an accurate and 
representative database for data collected during the investigation, 
monitoring data quality, conducting data review, and preparing a DUSR 
in accordance with NYSEDC guidelines. 



TABLE 1
QUALITY ASSURANCE/ QUALITY CONTROL SAMPLE FREQUENCY 
FORMER TRW FACILITY
UNION SPRINGS, NEW YORK
BCP ID: C706019
ERM PROJECT NUMBER: 0233862

Analytical 
Parameters

Trip 
Blank 1

Blind 
Duplicate 2

Rinsate Blank 
3

MS/MSD 
Pairs 4

Temperature 
Blank

Soil VOCs X X X X X

Soil TCL SVOC/PAH X X X X

Soil PCN X X

Soil TAL Metals X X X X

Soil TCL PCB X X X X

Soil TCL Pesticides X X X X

Sediment VOCs X X X X X

Sediment PAH X X X X

Sediment PCN X X

Sediment TAL Metals X X X X

Sediment AVS/SEM X

Sediment TOC X X X

Sediment Grain Size X

Surface Water VOCs X X X X

Surface Water PAHs X X X

Surface Water TAL Metals Total X X X

Surface Water TAL Metals Diss. X X X

Surface Water PCNs X X

Surface Water DOC X

Surface Water Hardness X

Groundwater VOCs X X X X X

Groundwater SVOCs/  PAHs X X X X

Groundwater TAL Metals Total X X X X

Groundwater Tal Metals Dissolved X X X X

Groundwater PCNs X X

Groundwater RSK-175 X X X X

Groundwater TCL PCBs X X X X

Groundwater TCL Pesticides X X X X

Vapor/ Air VOCs X

MIP VOCs X X

NOTES:

-  TAL- Target Analyte List

-  TCL- Target Counmpound List

-  all VOC samples will be analyzed for the Volatile Organic Compound Target Compound List by EPA method 8260B

-  all SVOC and/or PAH samples will be analyzed for the Semi-Volatile Organic Compound Target Compound List by EPA method 8270C

-  all PCN samples will be analyzed by SVOC 8270 SIMs for polychlorinated naphthalene detection

-  all TAL Metals plus mercury samples will be analyzed by EPA methods 6010C/6020A/200.7/200.8/7470A/7471B/245.1 

-  all TCL Polychlorinated Biphenyls (PCBs) samples will be analyzed by EPA method 8082

-  all Dissolved Organic Carbon (DOC) samples will be analyzed by EPA method 9060

-  all Total Organic Carbon (TOC) samples will be analyzed by Lloyd Khan method (EPA method 9061)

-  grain size (sieve+hydrometer)

 - acid-volatile sulfides (AVS) / simultaneously-extracted metals (SEM)

-  all Methane, Ethane, and Ethene (RSK-175) samples will be analyzed by EPA method RSK-175

-  all TCL pesticides samples will be analyzed by EPA method 8141

Media Type
Field Quality Control Sample Type

- MIP- Membrane Interface Probe- one rinsate samples will be collected prior to the start of the MIP evaluation and an additional rinsate sample will 
be collected at a rate of 1 per 20 locations to evaluate decontamination of the probe between borings.

1.     Trip Blanks will be analyzed at a minimum frequency of five percent (1 per 20 field samples) or one per cooler containing VOC samples. Every 
effort will be made to place all VOC samples in one cooler to reduce the total number of Trip Blanks required.

2.     Blind Field Duplicates will be collected at a minimum frequency of five percent (1 per 20 field samples). More frequent collection may be 
warranted based on field conditions/observations and/or at the discretion of the Field Leader.

3.     Rinsate Blanks will be collected at a minimum frequency  of five percent (1 per 20 field samples). More frequent collection may be warranted 
based on field conditions/observations and/or at the discretion of the Field Leader.  If new dedicated or disposable equipment are used to collect 
samples, rinsate blanks will not be collected.

4.     MS/MSD Pairs (two samples) will be collected at a minimum frequency of five percent (1 per 20 field samples). More frequent collection may be 
warranted based on field conditions/observations and/or at the discretion of the Field Leader.
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Figure 1: Site Locus Map
Former TRW Facility
Union Springs, New York
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1.0 WHAT IS NEW YORK’S BROWNFIELD CLEANUP PROGRAM? 

New York’s Brownfield Cleanup Program (BCP) is designed to encourage 
the private sector to investigate, remediate (clean up) and redevelop 
Brownfields. A Brownfield is any real property, the redevelopment or 
reuse of which may be complicated by the presence or potential presence 
of a contaminant. A Brownfield typically is a former industrial or 
commercial property where operations may have resulted in 
environmental contamination. A Brownfield can pose environmental, 
legal and financial burdens on a community.  

The BCP is administered by the New York State Department of 
Environmental Conservation (NYSDEC), which oversees Applicants 
accepted into the BCP as they conduct Brownfield Site remedial activities. 
The BCP contains strict investigation and remediation (cleanup) 
requirements that are protective of public health and the environment, 
based on the intended use of the Brownfield Site. When the NYSDEC 
certifies that these requirements have been met, the property can be 
reused or redeveloped for the intended use. For more information about 
the BCP, go online at:  
www.dec.ny.gov/chemical/brownfields.html 
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2.0 REMEDIAL PROCESS 

The Applicant has submitted an application for the New York BCP. This 
Remedial Investigation Work Plan has been submitted to expedite 
acceptance of the Work Plan and BCP application by the NYSDEC.   

The Applicant proposes that the Site will be used for restricted 
Industrial/Commercial purposes bases on the property’s current use and 
anticipated future use. To achieve this goal, the Applicant will conduct 
remedial activities at the Site with oversight provided by NYSDEC. The 
Brownfield Cleanup Agreement describes the responsibilities of each 
party in conducting a clean-up program at the Site.  

The Applicant will conduct an investigation of the Site with NYSDEC 
oversight that is designed to achieve the following goals: 

1) Define the nature and extent of contamination in soil, surface water, 
groundwater and any other impacted sources; 

2) identify the source(s) of the contamination; 

3) Assess the impact of the contamination on public health and/or the 
environment; and 

4) Provide information to support the development of a Work Plan to 
address the contamination, or to support a conclusion that the 
contamination does not need to be addressed. 

The Applicant will prepare a report after it completes the investigation. 
This report will summarize the results of the investigation and will 
include the Applicant’s recommendation of whether remediation 
(cleanup) is needed to address Site-related contamination. The report is 
subject to review and approval by NYSDEC. Before the report is 
approved, a fact sheet that describes the report will be sent to the Site’s 
contact list.  

NYSDEC determines whether the public health and/or the environmental 
risks posed by the Site are within acceptable levels. If NYSDEC 
determines that the Site is a “significant threat,” a qualifying community 
group may apply for a TAG (Technical Assistance Grant). The purpose of 
a TAG is to provide funds to the qualifying community group to obtain 
independent technical assistance. This assistance helps the TAG recipient 
to interpret and understand existing environmental information about the 
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nature and extent of contamination related to the Site and the 
development/implementation of a remedy. 

For more information about the TAG Program and the availability of 
TAGs, go online at: www.dec.ny.gov/chemical/brownfields.html 

After NYSDEC approves the Report, the Applicant will develop a Work 
Plan that will describe how the Applicant plans to address the 
contamination related to the Site. The public will have the opportunity to 
review and comment on this Work Plan. A fact sheet that describes the 
Work Plan and announces a 45-day comment period will be distributed. 
The NYSDEC will factor this input into its decision to approve, reject, or 
modify the Work Plan.  

Approval of the Remedial Work Plan by NYSDEC will allow the 
Applicant to design and construct the selected remedial (clean up) 
alternative. The Site contact list would receive notification before the start 
of Site clean-up. When the Applicant completes remedial activities, it will 
prepare another report that certifies that remediation (cleanup) activities 
have been completed or will be completed within a specific time frame. 
NYSDEC will review the report to be certain that the remediation is 
protective of public health and the environment for the intended use for 
the Site. The Site contact list will receive a fact sheet that announces the 
completion of remedial activities and the state’s review of the report. 

NYSDEC will then issue the Applicant a Certificate of Completion. This 
Certificate states that remediation (cleanup) goals have been achieved and 
relieves the Applicant from future environmental liability at the Site, 
subject to statutory conditions. If the Applicant uses institutional controls 
or engineering controls to achieve remedial objectives, the Site contact list 
will receive a fact sheet discussing such controls.  

An institutional control is a non-physical means of enforcing a restriction 
on the use of real property that limits human or environmental exposure, 
restricts the use of groundwater, provides notice to potential owners, 
operators, or members of the public, or prevents actions that would 
interfere with the effectiveness of a remedial program or with the 
effectiveness and/or integrity of Site management at or pertaining to a 
Brownfield Site. An example of an institutional control is an 
environmental easement. 

An engineering control is a physical barrier or method employed to 
actively or passively contain, stabilize, or monitor contamination, restrict 
the movement of contamination to ensure the long-term effectiveness of a 
remedial program, or eliminate potential exposure pathways to 
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contamination. Examples include fencing, caps, permeable reactive 
barriers and vapor mitigation systems. 

Site management will be conducted by the Applicant with appropriate 
NYSDEC oversight. 

Activities required to be conducted to inform and involve the public 
during the Site’s remedial process are introduced in Section 3 and 
identified in the chart in Appendix A:  Summary of Citizen Participation 
Activities. 
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3.0 CITIZEN PARTICIPATION ACTIVITIES 

Citizen Participation (CP) activities that have already occurred and are 
planned during the investigation and remediation of the Site under the 
Brownfield Clean-Up Plan are included in Appendix A: Summary of 
Citizen Participation Activities. NYSDEC will ensure that these CP 
activities are conducted, with appropriate assistance from the Applicant. 

The CP activities seek to provide the public with significant information 
about Site findings and planned remedial activities, and provide 
opportunities for public comment on important draft documents, such as 
the Proposed Remedial Work Plan. 

The CP Plan for the Site may be revised based on changes in the Site’s 
remedial program or major issues of public concern. 

Written materials developed for the public will be reviewed and approved 
by NYSDEC for clarity and accuracy before they are distributed. 
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4.0 CITIZEN PARTICIPATION PLAN OVERVIEW 

A CP Plan provides members of the affected and interested public with 
information about how NYSDEC will inform and involve them during the 
investigation and remediation (cleanup) of a Site under the BC. 

This CP Plan has been developed for the Site under the BCP. Appendix B 
contains a map showing the Site location. NYSDEC is committed to 
informing and involving the public concerning the investigation and 
remediation (cleanup) of the Site. This CP Plan describes the public 
information and involvement program that will be carried out with 
assistance from the Applicant. 

Appendix C of this CP Plan identifies the NYSDEC project contact(s) to 
whom the public may address questions or request information about the 
Site’s remedial program. The location of the Site’s document repositories 
is identified in Appendix C. The document repositories provide 
convenient access to important project documents for public review and 
comment. 

Appendix D contains the Brownfield Site contact list. This list has been 
developed to keep the community informed about, and involved in, the 
Site’s investigation and remediation process. The Brownfield Site contact 
list includes, at a minimum: 

• chief executive officer and planning board of each county, city, 
town and village in which the Site is located; 

• residents on and/or adjacent to the Site; 

• the public water supplier, which services the area in which the Site 
is located; 

• any person who has requested to be placed on the Site contact list; 

• the administrator of any school or day care facility located on 
and/or adjacent to the Site for purposes of posting and/or 
dissemination at those facilities; and 

• document repositories and their contacts. 

After the initial fact sheet, the NYSDEC will utilize a listserv to distribute 
fact sheets about the site electronically. Individuals who wish to receive 
hard copies of fact sheets should contact the NYSDEC. 
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The Brownfield Site contact list will be reviewed periodically and 
updated, as appropriate. Individuals and organizations will be added to 
the Site contact list upon request. Such requests should be submitted to 
the NYSDEC project contact(s) identified in Appendix C. 

Appendix A identifies the CP activities that have been and will be 
conducted during the Site’s remedial program. 

The CP activities are designed to achieve the following objectives: 

• Help the interested and affected public to understand 
contamination issues related to a Brownfield Site, and the nature 
and progress of an Applicant’s efforts, under State oversight, to 
investigate and, if appropriate, remediate (clean up) a Brownfield 
Site. 

• Enable open communication between the public and project staff 
throughout a Brownfield Site’s remedial process. 

• Create opportunities for the public to contribute information, 
opinions and perspectives that have the potential to influence 
decisions about a Brownfield Site’s investigation and remediation 
(cleanup). 

This CP Plan may be revised due to changes in response to public 
concerns or in the nature and scope of remedial activities. Modifications 
may include additions to the Site contact list, updates regarding major 
issues of concern to the public, and changes in planned citizen 
participation activities. The public is encouraged to discuss its ideas and 
suggestions about the citizen participation program with the project 
contact(s) listed in Appendix C. 
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5.0 SITE INFORMATION 

Site Description 

The former TRW Transportation Electronics Division facility is located at 
107 Salem Street, Union Springs, Cayuga County, New York. The Site is 
located approximately 300 feet east of the eastern shore of Cayuga Lake. 
The Site is relatively flat with a slight slope to the west. Topographic relief 
within one-half mile of the Site is generally less than 100 feet, but there is a 
more significant slope further to the east of Union Springs. There is one 
main building located at the Site that is leased to commercial/industrial 
tenants and an historic stone mill building that is used to house a 
groundwater remediation system.   

Surface water hydrology in the vicinity of the Site is characterized by the 
presence of four primary features: Cayuga Lake, the mill pond, the 
unnamed stream north of the Site, and the former canal leading from the 
former grist mill at the Site to Cayuga Lake. 

The mill pond was constructed circa 1838 and covers approximately 5.8 
acres. The western side of the pond is supported by an earthen berm. The 
berm extends to a height of approximately 14 feet above the surrounding 
grade. The total depth of the pond has not been reported. The pond is 
spring fed and not fed by surface water due to the presence of diversion 
ditches around the pond. Overflow is controlled by a culvert located on 
the north side of the pond, which discharges into the unnamed stream 
that flows northwest through a wetland prior to discharging into the 
former canal near Cayuga Lake. 

Groundwater elevations measured in shallow overburden wells at the Site 
in January 2015 ranged from approximately 2 to 11 feet below the surface 
grade. The groundwater flow regime can be described as follows: 

• An east-west trending groundwater flow divide transects the area 
north of Howland Street. Groundwater north of this divide flows 
generally to the north and discharges to the unnamed stream, 
which ultimately discharges to former canal and then to Cayuga 
Lake. Hydraulic conductivity values and horizontal hydraulic 
gradients in the northern portion of the Site are very low, resulting 
in low groundwater flow velocities.  

• In the area between the mill pond and this groundwater flow 
divide, groundwater generally migrates in a southerly to westerly 
direction toward the buried and open portions of the former canal. 
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Within this area, a zone of relatively high hydraulic conductivity 
and faster groundwater flow velocities appears to act as a 
preferential groundwater migration pathway toward the buried 
and open portions of the former canal.  

• Groundwater in the area immediately south of the buried and open 
portions of the former canal flows generally to the north toward the 
buried and open portions of the former canal.  

• Groundwater within the buried portion of the former canal flows to 
the west and discharges to the former canal, which flows to Cayuga 
Lake. The former canal is also fed by water from three storm water 
outfalls and two unnamed streams located north of the canal. 

Site History 

The Site has a long industrial history, having been developed as a grist 
mill in the 1830s, and continues to be used for industrial activities today. 
The grist mill was connected to Cayuga Lake by a canal that transected the 
northern portion of the Site. The grist mill remained active until 
approximately 1932. 

The facility was subsequently used by General Products Corporation 
(GPC), Gulf and Western Industries, Wickes Manufacturing Company, 
and then TRW, Inc. for the manufacturing of automotive electronic 
components. GPC constructed additional buildings adjacent to the former 
mill building in stages starting in the 1950s. At some point between 1932 
and 1973, a portion of the canal and the field north of the former mill 
building was filled to construct Howland Street and a parking lot.  

LPW Development, LLC (LPW) acquired the Site from TRW, Inc. in 1997 
and has leased the newer portions of the facility to various manufacturing 
and commercial tenants. TRW has been the sole tenant of the former mill 
building since selling the property to LPW, as this building houses a 
groundwater collection and treatment system. The Village of Union 
Springs acquired the eastern portion of the Site in November 2012, which 
includes the mill pond and the earthen berm along the west side of the 
mill pond. 

Environmental History and Status 

Extensive subsurface investigation and remediation activities have been 
conducted at the Site since TRW’s acquisition of the property in 1990. 
ERM prepared a Comprehensive Report: Site Characterization and 
Remedial Investigation on TRW’s behalf, which summarizes the Site’s 
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environmental investigation and remediation history (ERM, 2015). This 
report is included as an attachment to the BCP Application currently 
under regulatory and public review.  

Environmental investigations conducted prior to 2010 identified 
chlorinated volatile organic compound (CVOC) and petroleum 
hydrocarbon impacted soil at the Site. Remedial activities, including 
excavation and treatment of soil, a dual-phase extraction pilot test, 
groundwater extraction and treatment, and an in situ chemical oxidation 
(ISCO) program, were conducted to address the identified impacts. The 
primary objective of the relatively recent high resolution Site 
characterization activities (i.e. 2010 thru 2015) was to further define the 
source, nature and the extent of contaminates of potential concern 
(COPCs) in environmental media and support development of a holistic 
Site management strategy. 

The data collected to date is sufficient to develop a conceptual model of 
Site conditions in the area north of the main building on the Site; however, 
some additional Site investigation will be required to evaluate the 
remainder of the area within the proposed BCP Boundary. The additional 
characterization activities should provide the additional information 
required to assess remedial alternatives, select a preferred remedy, and 
design appropriate remedial actions consistent with BCP requirements 
and as discussed with NYSDEC representatives in the BCP Pre-
Application Meeting on 27 May 2015.  

TRW submitted an application to the New York State BCP as a Volunteer. 
TRW would like to continue with Site characterization activities in 2015. 
To achieve this goal, this CP Plan and draft remedial investigation (RI) 
Work Plan have been submitted along with the BCP Application for 
public and regulatory review.  
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6.0 MAJOR ISSUE OF PUBLIC CONCERN 

There are no major issues of public concern as they relate to the Site. If 
major issues of public concern are identified during the Site’s remedial 
process, they will be addressed in accordance with the BCP requirements, 
and applicable laws and regulations.  
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Appendix A – Identification of Citizen Participation (CP) 
Activities 
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Appendix B- Site Location Map 
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C – Project Contacts and Document Repositories 
 
Project Contacts 
 
For information about the Site’s remedial program, the public may contact the 
NYSDEC.  
Joshua P. Cook, P.E. 
NYSDEC – Region 7  
Division of Environmental Remediation 
615 Erie Blvd. West 
Syracuse, New York 13204-2400 
(315) 426-7400 
Hours of Operation: 8:30a.m. - 4:45p.m. 
 
Sources of Information on the Project 
 
Document repositories, which contain the reports, fact sheets and other information 
regarding Site clean-up, have been established at the locations listed below. 
 
Springport Free Library 
Librarian: Carla Piperno-Jones 
Union Springs, NY 13160 
(315) 889-7766 
Monday, Tuesday, Thursday 2:00 P.M. - 8:00 P.M.   
Friday 10:00 A.M. - 2:00 P.M.  
Saturday 10:00 A.M. - 2:00 P.M.  
  
 
NYSDEC Region 7 Office 
615 Erie Blvd. West 
Syracuse, New York 13204-2400 
Phone:  (315) 426-7403 
Monday through Friday: 8:30 AM to 4:45 PM 
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Appendix D – Brownfield Site Contact List 
 
Chief Executive Officer 
 
County of Cayuga:Michael Chapman 
County Office Building, 6th Floor  
160 Genesee Street  
Auburn NY, 13021 
 
Suzanne Sinclair, County Administrator 
County Office Building, 6th Floor 
160 Genesee Street 
Auburn, NY 13021 
315-253-1525 
E-mail: SSinclair@cayugacounty.us 
 
Town of Springport: David Schenck, Town Supervisor 
1185 Great Gully Road 
Union Springs, NY  
 
Village of Union Springs: Mayor John Wade 
Village Offices 
26 Chapel Street 
Union Springs, NY 13160 
 
Planning Board Chair 
 
County of Cayuga: Paul Pinckney 
Cayuga County Department of Planning and Economic Development 
Cayuga County Office Building 
160 Genesee Street, 5th Floor 
Auburn, New York 13021 
 
Town of Springport: Henry Wilde 
1309 Number 1 Road 
Union Springs, NY 13160 
 
Village of Union Springs: Sidney Wolff  
Village Offices 
26 Chapel Street 
Union Springs, NY 13160 
 
 
 
Village of Union Springs – Superintendent of Public Works 
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Robert J. Kneaskern, Jr. 
Village Offices 
26 Chapel Street 
Union Springs, NY 13160 
 
Village of Union Springs – Water Commissioner  
 
Bud Shattuck  
Village Offices 
26 Chapel Street 
Union Springs, NY 13160 
 
 
Union Springs Central School Superintendent  
 
Jarett S. Powers. 
Union Spring Central School 
239 Cayuga Street 
Union Springs, NY 13160 
 
Local News Media 
 
WSYR-Television Station 
5904 Bridge Street 
East Syracuse, NY 13057 
(315) 446-999 
 
WTVH 
980 James Street 
Syracuse, NY 13203 
(315) 425-5555 
 
WSTM 
1030 James Street 
Syracuse, NY 13203 
 
WXXE Radio  
826 Euclid Avenue 
Syracuse, New York 
(315) 234-2000 
 
WBBS 
Bridgewater Place 
500 Plum Street, Suite 100 
Syracuse, NY 13204 
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(315) 472-9797 
 
The Post Standard 
5795 Widewaters Parkway 
(315) 251-1810 
 
 
 
 
The Auburn Citizen 
25 Dill Street 
Auburn, NY 13021 
(315) 252-3700 
 
WCNY-TV 24-Television 
506 Old Liverpool Road 
Syracuse, NY 13220 
 
Eagle Newspapers 
5910 Firestone Drive 
Syracuse, NY 13206 
 
Syracuse New Times 
1415 West Genesee Street 
Syracuse, NY 13204 
 
Scotsman Pennysaver 
750 West Genesee Street 
Syracuse, NY 13204 
 
Citadel Broadcasting Radio 
1064 James Street 
Syracuse, NY 13203 
 
Clear Channel Radio 
214 West Water Street 
Syracuse, NY 13202 
 
WAER-FM 
Archbold Gymnasium 
Syracuse, NY 13202 
 
WAUB FM 98.1/ AM 1590 
5998 Experimental Rd. 
Auburn, NY 13021 
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WGVA- FM 96.1/ AM 1240 
3568 Lenox Rd  
Geneva, NY 14456 
 
Fingerlakesnews.com 
5998 Experimental Rd. 
Auburn, NY 13021 
 
 
The Finger Lakes Times  
218 Genesee St. 
Geneva, New York 14456 
 
List of Current Property Owners and Operators  
 
Owner of Parcels  LPW Development, LLC 
141.09-1-21 and18 Garfield Street 
141.09-1-22.1:Auburn, NY 13021 
(800) 947-1523 ext. 238 
ContactMr. Peter Marshall 
 
Owner of Parcel The Village of Union Springs, New York 
141.09-1-22.2:26 Chapel Street 
Union Springs, NY 13160 
315-889-7341 
Contact Mayor John Wade 
 
Operator: Mackenzie-Childs LTD 
107 Salem Street 
Union Springs, Springport, NY 13160 
Contact: John Vail 
 
Operator: Jay Strongwater 
107 Salem Street 
Union Springs, Springport, NY 13160 
Contact: John Vail 
 
Operator: TRW Automotive U.S. LLC 
107 Salem Street 
Union Springs, Springport, NY 13160 
315-233-3038 
Contact Project Manager: Rob Sents 
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Properties Adjacent to Site Parcels 

Cayuga St. Brendave, LLC 177 Cayuga St. 
Union Springs, NY 
13160 

177 Cayuga St. Brendave, LLC 177 Cayuga St. 
Union Springs, NY 
13160 

188 Cayuga St. Sidney Wolff PO Box 506 
Union Springs, NY 
13160-0506 

202 Cayuga St.  Kevin T. Brezee 202 Cayuga St. 
Union Springs, NY 
13160 

203 Cayuga St.  James W. Vreeland and Suzette Vreeland 203 Cayuga St. PO Box 599 
Union Springs, NY 
13160 

Chapel St.  Donna Fox and John W. Fox 12459 W County House Rd.  
Albion, NY 14411-
9317 

Chapel St.  Cynthia Shutter and James Shutter PO Box 659 
Union Springs, NY 
13160-0659 

6 Chapel St. Diane Katovitch and Dale Katovitch 6 Chapel St. PO Box 462 
Union Springs, NY 
13160 

11 Chapel St. Cynthia Shutter and James Shutter 11 Chapel St. PO Box 659 
Union Springs, NY 
13160-0659 

15 Chapel St. Kenneth Moniz and Linda Moniz 15 Chapel St. PO Box 64 
Union Springs, NY 
13160-0064 

16 Chapel St. Catherine K. Gracon PO Box 184 
Union Springs, NY 
13160 

17 Chapel St. Elizabeth Bellen Irrev. Trust; Bellen, Trustee K 383 Summerhaven Dr. N 
East Syracuse, NY 
13057-3132 

26 Chapel St. Village of Union Springs 26 Chapel St. 
Union Springs, NY 
13160 

27 Creamery Rd.  Village of Union Springs 27 Creamery Rd. 
Union Springs, NY 
13160 

Greene St. Richard Onorati 207 Stony Bar Rd. Slate Hill, NY 10973 

9 Greene St. Harold G and Joan Crane PO Box 416 
Union Springs, NY 
13160 

12 Greene St.  Kathryn Bortz and Basl Heath PO Box 233 
Union Springs, NY 
13160 

Howland St. James W. Vreeland and Suzette Vreeland 203 Cayuga St. PO Box 599 
Union Springs, NY 
13160 

Howland St. Kathleen A. Carine and James H. Carine 4478 Wyckoff Rd. 
Scipio Center, NY 
13147-3130 

Howland St. Richard Onorati and Natalie Onorati 207 Stony Bar Rd. Slate Hill, NY 10973 

12 Howland St. Stephen Case Jr.  12 Howland St. 
Union Springs, NY 
13160 

2 McDonalds Point Rd. James Scanlon and Dolores Scanlon 50 Grippen Hill Rd. 
Vestal, NY 13850-
5600 

North Cayuga Street Village of Union Springs 26 Chapel St. 
Union Springs, NY 
13160 

North Cayuga Street LPW Development LLC 8 Garfield St. Auburn, NY 13021 

Salem St. LPW Development LLC 8 Garfield St. Auburn, NY 13021 

13 Salem St. LPW Development LLC 8 Garfield St. Auburn, NY 13021 

16 Salem St. Sarah B. Rejman PO Box 226 
Union Springs, NY 
13021 

2 Schobey St. Anne Wallace and David Wallace 2 Schobey St. 
Union Springs, NY 
13160-3106 

1 Spring St. Meta H. Riester 1 Spring St. 
Union Springs, NY 
13160-3103 

2 Spring St. Marion Case and Stephen Case 2 Spring St.  
Union Springs, NY 
13160-3104 
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INVESTIGATION PERSONNEL AND 
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Joe Fiacco, P.G. 
 

  

 

 

 

 
     

 

Delivering sustainable solutions in a more competitive world 
 

Mr. Fiacco has 21 years of experience designing and 
implementing state-of-the-art environmental site 
investigation and remediation programs for complex 
sites in numerous states and countries. His primary 
expertise is the characterization of sites impacted by 
chlorinated solvents and petroleum hydrocarbons in 
fractured bedrock and heterogeneous overburden 
environments, including mega sites. He has conducted 
several third-party technical reviews of complex sites, 
with a focus on developing independent conceptual site 
models, identifying data gaps, and defining sustainable 
contaminated site management solutions. 
 
Mr. Fiacco has substantial experience implementing high 
resolution, Triad, bedrock, overburden and vapor 
intrusion site characterization programs. He has been 
invited to chair sessions and present at numerous 
conferences focused on high resolution and Triad site 
characterization approaches. He has published 
numerous papers, presented at technical conferences 
and seminars, and/or presented graduate school 
lectures in the U.S., Canada, France, Germany and South 
Africa on bedrock and overburden characterization 
techniques, Triad investigations, vapor intrustion 
investigations, in situ remediation of chlorinated 
solvents (chemical oxidation, bioremediation, thermally 
enhanced abiotic degradation, and thermally enhanced 
soil vapor extraction). He focuses on bringing innovative 
technical principles and tools to the marketplace, 
making it possible to solve the most challenging 
environmental characterization and remediation 
problems in a cost-effective and sustainable manner. 
 
He has significant stakeholder engagement experience, 
including negotiations with and presentations to 
regulatory agencies and the public.  

Registrations & Professional Affiliations  
 Registered Professional Geologist – Tennessee 
 
Fields of Competence 
 High Resolution Site Characterization 
 EPA’s Triad Investigation Approach  
 Fractured Bedrock and Heterogeneous Overburden 

Contaminant Hydrogeology 
 Vapor Intrusion Investigations 
 Remediation of Chlorinated Solvents 
 Third-party Technical Site Reviews 
 
Education 
 M.S. Earth Sciences, University of New Hampshire, 

1991 

 B.S. Earth Sciences, Norwich University, Vermont, 
1989 

 
Relevant Publications  
Fiacco, R.J. et al., 2012, Using High Resolution Site 
Characterization to Enable Successful Thermal 
Remediation of DNAPL Source Zone. Proceedings of the 
Eighth International Symposium on Chlorinated & 
Recalcitrant Compounds. 
 
Fiacco, R.J. and J.D. Flattery, 2011, High resolution site 
characterization is the cornerstone of a sustainable 
contaminated site management program, Proceedings of 
the International Symposium on Bioremediation and 
Sustainable Environmental Technologies. 
 
Fiacco, R.J. et al., 2010, Interpretation of more than 1,000 
MIP logs: lessons learned, Proceedings of the Seventh 
International Symposium on Chlorinated & Recalcitrant 
Compounds. 
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Fiacco, R.J. et al., 2010, Implementation of high resolution 
Triad site investigations on five continents; lessons 
learned, Proceedings of the Seventh International 
Symposium on Chlorinated & Recalcitrant Compounds. 
 
Fiacco, R.J. et al., 2010, Triad characterization and steam 
remediation of a DNAPL site within four years, 
Proceedings of the Seventh International Symposium on 
Chlorinated & Recalcitrant Compounds. 
 
Fiacco, R.J. et al., 2006, Application of the Triad approach 
to enhance data representativeness. Proceedings of the 
Fifth International Symposium on Chlorinated & 
Recalcitrant Compounds.  
 
Fiacco, R.J., et al., 2005, Remediating TCA DNAPL in 
fractured bedrock with radio frequency heating. 
Proceedings of the Eighth International Symposium on 
In Situ and On-Site Bioremediation. 
 
Fiacco, R.J., et al., 2005, Enhanced biological reductive 
dechlorination of 1,1,1-trichloroethane. Proceedings of 
the Eighth International Symposium on In Situ and On-
Site Bioremediation. 
 
Fiacco, R.J., et al., 2005, An integrated toolbox approach 
to characterize heterogeneous overburden 
environments. Consoil. Bordeaux, France. 
 
Fiacco, R.J., et al., 2004, Application of the fractured 
bedrock toolbox at multiple sites in New England. US 
EPA/NGWA Fractured Rock Conference. Portland, ME. 
 
Fiacco, R.J., et al., 2004, Implementation of in-situ 
chemical oxidation in fractured bedrock. US 
EPA/NGWA Fractured Rock Conference. Portland, ME. 
 
Fiacco, R.J., et al., 2004, Permanganate oxidation of 
trichloroethene in a heterogeneous glaciolacutrine 
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Key Projects 
Chlorinated Solvents in Bedrock 
Managed the remedial investigation for a site in 
Wilmington, MA impacted by TCA in fractured 
crystalline bedrock. Developed and tested a conceptual 
site model (CSM) using the fractured bedrock toolbox 
approach, including several innovative techniques. 
Implemented a hydrochemical facies analysis (HFA) to 
differentiate among plumes from multiple sites. 
Provided litigation, regulatory negotiation, and public 
interaction support. Conducted bench-scale studies to 
evaluate a number of in situ remediation technologies. 
Implemented radio frequency (RF) heating in fractured 
bedrock to abiotically degrade TCA in situ. After one 
year of post-remediation monitoring, the RF heating has 
resulted in sustained reduction of source area TCA 
concentrations by up to 99.99%, with an average 
reduction of 97%, resulting in achievement of 
regulatory closure for a large portion of the site.  
 
Provided technical support for the investigation of a site 
in Watertown, CT impacted by PCE, TCE, and TCA in 
fractured metamorphic bedrock. Developed and tested a 
CSM using the fractured bedrock toolbox approach.  
Supported development of a site closure strategy, 
including remedial alternatives evaluation and site 
closure cost estimates that were used to support 
development of a fixed cost to closure business 
solution that ultimately resulted in regulatory site 
closure for the client. Provided technical support during 
the insurance underwriting process. 
 
Managed the remedial investigation for a 175-acre (70 
ha) site in Portsmouth, RI impacted by PCE and TCE in 
fractured meta-sedimentary bedrock. Developed and 
tested a CSM using the fractured bedrock toolbox 
approach. Demonstrated no impact to down-gradient 
surface water body. Provided technical presentations to 
regulators, resulting in reduced regulatory oversight. 
Supported implementation of ISCO pilot study, which 
resulted in reductions in PCE and TCE concentrations 
of over 90% in the source area, and achievement of 
drinking water standards in wells located up to 700 
feet downgradient of the injection well. 
 

Provided technical support for the investigation of a site 
in Sturbridge, MA impacted by TCE in a fractured 
metamorphic bedrock aquifer. Developed and tested a 
CSM using the fractured bedrock toolbox approach.  
Results of bedrock investigation were used to develop 
environmental liability cost estimates that were used in 
negotiations with prospective buyers of the property. 
ERM’s technical support activities resulted in a $1 
million reduction in environmental liability for the 
site, which supported sale of the property and 
environmental liability to a third party. 
 
Provided technical support for the investigation of a site 
in Watertown, CT impacted by PCE, TCE, and TCA in 
fractured metamorphic bedrock. Developed and tested 
CSM using the fractured bedrock toolbox approach. 
Data were used to support negotiation with regulators to 
eliminate the need to conduct groundwater sampling 
in numerous residential wells located near the site.  
 
Provided technical support for the investigation of a site 
in Allentown, PA impacted primarily by TCE in 
fractured and karstic carbonate bedrock. Developed a 
CSM using the fractured bedrock toolbox approach, 
which was used to design an in situ bioremediation 
program for the source area and plume core. This 
remediation program is ongoing. 
 
Managed the remedial investigation and bioremediation 
microcosm studies for a site in Boston, MA impacted by 
TCE in a fractured meta-sedimentary bedrock aquifer. 
Data were used to support design and implementation 
of an in situ bioremediation pilot study. 
 
Provided technical support for the investigation of a site 
in Burlington, MA impacted primarily by TCE in 
fractured crystalline bedrock. Developed a CSM using 
the fractured toolbox approach, which was used to 
support a monitored natural attenuation (MNA) 
remedial approach. 
 
Managed the remedial investigation for a 1,000-acre 
(400-ha) active chemical plant in South Africa impacted 
by 1,2-DCA, 1,1,2-TCA, PCE, CT, and VC (including a 
significant volume of DNAPL)  in a sedimentary and 
crystalline bedrock aquifer. Developed and tested a CSM 
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using the fractured bedrock toolbox approach, including 
extensive use of non-intrusive tools supplemented by 
intrusive investigation data, including a number of tools 
that had never been used for environmental 
characterization programs in South Africa. Conducted 
detailed bedrock characterization activities that 
identified the presence of a nearly 1-km long DNAPL 
pool and associated dissolved-phase plumes. A rigorous 
CSM was developed and used to demonstrate that no 
unacceptable risk is posed by site contamination. A 
holistic site management approach was developed 
consisting of DNAPL recovery, landfill capping, and 
MNA for dissolved-phase plumes. 
 
Provided technical support for the remedial 
investigation of a source area at a mega-site in Germany 
impacted by TCE in a fractured sedimentary bedrock 
aquifer. Developed and tested a CSM using the fractured 
bedrock toolbox approach, including rock core analyses 
and FLUTe hydraulic conductivity profiling. A key 
component of the CSM involved the presence of 
significant contaminant mass in the primary porosity of 
the bedrock. The remedial design focused on accessing 
this contaminant mass within the low permeability 
source area. Unlike previous remedial attempts, the 
pilot-scale permanganate ISCO injection program has 
been successful in achieving contact between the 
remedial additive and the contaminant mass within the 
bedrock primary porosity. Pilot study results indicate 
that the permanganate ISCO was effective at 
significantly reducing contaminant mass within the 
bedrock matrix and mass flux out of the source area. 
 
Provided technical support for the design of in situ 
bioremediation and persulfate ISCO remediation 
systems at a site in Brazil impacted by chloroform and 
methylene chloride in a saprolite and fractured 
metamorphic bedrock aquifer.  
 
Provided technical support for the characterization of a 
cDCE and VC plume in fractured crystalline bedrock in 
Brazil using a variety of innovative techniques, 
including FLUTe liners, which had never been used in 
Brazil. 
 
 

Chlorinated Solvents in Overburden 
Managed a dynamic Triad investigation and remedial 
implementation at a site in Bennington, VT impacted by 
PCE and TCE in an high permeability gravel aquifer and 
underlying silt aquitard. Developed and tested a CSM 
using the Triad approach that identified several source 
areas. Conducted a vapor intrusion study on adjacent 
residential properties. Aggressive source remediation 
was conducted using an integrated steam, air sparge, 
and soil vapor extraction (SVE) system resulting in 
average source area concentration reductions of 99.9% 
and achievement of drinking water standards at the 
compliance (property) boundary. Site investigation, 
regulatory reporting, remedial design and permitting, 
and remedial implementation was completed in less 
than 4 years to manage the potential for risk to off-site 
receptors and achieve regulatory compliance. 
 
Managed a dynamic Triad investigation, supported 
design and implementation of ISCO and bioremediation 
programs, and provided public relations support for a 
large site in Wayland, MA impacted by multiple TCE 
plumes in heterogeneous sand and silt deposits. 
Developed and tested a CSM using the Triad approach 
that saved the client significant time and money 
relative to traditional investigation approaches, while 
generating good will with various stakeholders. 
Conducted ISCO applications using permanganate and a 
variety of injection methods to remediate five separate 
source areas, resulting in significant reductions in source 
area concentrations. Provided technical support for 
negotiations with regulators and presentations to the 
public. Implemented web-based document 
management system to support timely information 
sharing with public, resulting in positive press for 
client. 
 
Managed a dynamic Triad investigation, ISCO 
applications, and in situ bioremediation at a site in 
Lowell, MA impacted by TCA and TCE in a relatively 
homogenous sand aquifer. Developed and tested a CSM 
using the Triad approach that identified source areas 
that were missed during 25 years of site investigation 
and remediation activities. These data were used by the 
client to develop a holistic site closure approach that is 
currently being implemented. ISCO applications using 
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an adaptive remediation approach resulted in a greater 
than 90% decrease in TCE concentrations and 
achievement of regulatory closure criteria in one AOC. 
Bioremediation and DNAPL recovery activities are 
ongoing in two additional AOCs. 
 
Managed a dynamic Triad investigation at a site in 
Waltham, MA impacted by PCE and TCE in a high 
permeability gravel aquifer and underlying silt aquitard. 
Developed and tested a CSM using the Triad approach 
that identified source areas and plumes that were missed 
during 25 years of site investigation activities.  Identified 
a previously unknown deep paleochannel that controls 
groundwater flow and plume transport at the site. The 
updated CSM was used to support enhancement of the 
existing groundwater containment system and evaluate 
remedial alternatives to support eventual site closure. 
 
Provided technical support for a dynamic Triad 
investigation and ISCO application at a site in Milford, 
CT impacted by PCE in heterogeneous sand and silt 
deposits. Developed and tested a CSM using the Triad 
approach that identified source areas that were missed 
during 20 years of site investigation and remediation 
activities. A large-scale ISCO application was recently 
completed. over a period of less than two years. Site 
investigation, regulatory reporting, remedial design 
and permitting, and remedial implementation was 
completed in less than 3 years in support of lease 
termination.  
 
Managed a dynamic Triad investigation at a site in 
Rutland, VT impacted by PCE and TCE in glacial till that 
included a vapor intrusion investigation on adjacent 
residential properties. Developed and tested a CSM, 
which identified no unacceptable risk to receptors. 
Based on the CSM, monitored natural attenuation 
(MNA) and limited residential vapor intrusion 
mitigation are being implemented to address impacts 
to groundwater. 
 
Provided technical support for a dynamic Triad 
investigation at a site in Plainville, CT impacted by PCE 
and TCE in a heterogeneous glaciofluvial environment.  
Developed and tested a CSM that was used to define a 
technical impracticability (TI) argument for the site, 
which has been preliminarily accepted by the 

regulators.  This represents one of the few TI remedies 
being implemented in CT.  
 
Provided technical support for a dynamic Triad 
investigation at a site in Quincy, MA where a previously 
unknown residual DNAPL source area was identified 
after 20 years of site investigation and remediation 
activities. These data were used to support design of a 
focused excavation/ISCO remedy to significantly 
reduce source area contaminant mass. 
 
Provided technical support for the investigation of a site 
in Irvington, NJ impacted by PCE in glacial till and 
bedrock.  Evaluated regional groundwater quality data 
to demonstrate that there is a regional chlorinated 
solvent plume and that the site plume cannot be 
distinguished from this regional plume. Supported 
completion of a remedial feasibility study and design of 
an in situ bioremediation system.  Provided litigation 
support services resulting in a positive financial 
outcome for our client. 
 
Managed a dynamic Triad investigation at a site in 
Milwaukee, WI impacted primarily by PCE and TCE in 
heterogeneous sand and silt deposits.  Developed and 
tested a CSM using the Triad approach, including 
several innovative techniques, that identified source 
areas and plumes that were missed during 10 years of 
site investigation activities. Investigation results were 
used to support business decisions regarding property 
divestiture. 
 
Provided technical support for dynamic Triad 
investigation of a site in Spring Valley, IL impacted by 
PCE and TCE in heterogeneous sand and silt deposits. 
The investigation identified additional unknown source 
areas and plumes that were missed during historical 
investigations. The locations of plume cores identified 
by the investigation enabled design of an efficient 
groundwater pump and treat containment system. 
 
Provided technical support for dynamic Triad 
investigation of a site in Pittsburg, CA impacted by TCE 
and TCA in heterogeneous sand and silt deposits. 
Supported completion of a feasibility study that selected 
a permeable reactive barrier (PRB) to contain dissolved-
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phase plumes. The investigation defined high 
concentration plume cores, resulting in a significant 
reduction in the previously understood cross-sectional 
area requiring remediation.  
 
Managed investigation of a site in Puerto Rico impacted 
by PCE and TCE in a sand aquifer. Conducted detailed 
hydrogeologic evaluation of complex groundwater flow 
regime and HFA to support fate and transport analysis. 
Identified off-site source of impact to soil and 
groundwater, and a potential nearby pumping well that 
may be affecting groundwater flow and contaminant 
transport, resulting in regulatory approval for no 
further action on our client’s site.   
 
Provided technical support for dynamic Triad 
investigations at a site in Germany impacted by PCE and 
TCE in heterogeneous sand and silt deposits. The 
investigation identified additional unknown source 
areas and plumes that were missed during 15 years of 
historical investigations. The results indicated that the 
existing pump and treat system was not effectively 
containing contamination on the site. The locations of 
plume cores identified by the investigation enabled 
design of an efficient groundwater pump and treat 
containment system. 
 
Provided technical support for dynamic Triad 
investigation at a mega-site in Belgium impacted by 
PCE, TCE and TCA in a glauconitic sand deposit. 
Investigation activities defined the locations of several 
previously unknown sources and plumes.  
 
Provided technical support for dynamic Triad 
investigation of a site in France impacted by TCE in a 
heterogeneous sandy clay deposit. Completed 
significant off-site investigation to delineate the extent of 
the dissolved-phase plume and evaluated the potential 
for risk via vapor intrusion into residential and 
commercial structures. Conducted source area 
investigation and feasibility study to support remedy 
selection. 
 
Provided technical support for dynamic Triad 
investigation of a site in France impacted by TCE and 
TCA in heterogeneous sand and silt deposits. Conducted 

source area investigation and feasibility study to support 
remedy selection. 
 
Provided technical support for the assessment and 
remediation of numerous additional fractured bedrock 
and overburden sites impacted by chlorinated solvents 
in Alabama, Connecticut, Georgia, Illinois, Indiana, 
Maine, Massachusetts, Michigan, New York, New 
Jersey, Ohio, Oklahoma, Pennsylvania, Rhode Island, 
South Carolina, Texas, Argentina, Australia, Belgium, 
Brazil, Canada, Columbia, England, France, Germany, 
India, Ireland, Italy, Malaysia, Scotland, and South 
Africa.  
 
 
Large-Scale and Complex Petroleum Sites 
Provided technical support for characterization of a 
former petroleum refinery in Duncan, OK.  Supported 
design of a comprehensive investigation approach that 
focused on the use of screening tools to identify and 
define the extent of areas of concern, resulting in the 
need for collection of limited confirmatory quantitative 
soil and groundwater samples. This investigation 
program was conducted using a phased approach 
whereby recently collected data were interpreted to limit 
the need for subsequent sampling. Dynamic high 
resolution investigation tools were used during several 
phases of the investigation to enable real-time 
decisionmaking while in the field. Collectively, this 
characterization approach enabled efficient and effective 
delineation of contaminated areas and evaluation of the 
potential for risk associated with this contamination. 
 
Provided technical support for a dynamic Triad 
investigation of an oil refinery in Australia impacted by 
various petroleum products in heterogeneous sand and 
silt deposits. Completed systematic project planning 
process that included key stakesholders, developed a 
dynamic work strategy, and supported implementation 
of the field program through real-time data analysis and 
remote communication with various stakeholders. 
 
Provided technical support for partial characterization of 
a petrochemical refinery in France impacted by various 
petroleum products. Refined geologic conceptual model 
for the site and recommended new investigation 
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methods. Supported data interpretation and report 
preparation. 
 
Provided technical support for characterization of a 
portion of an active petroleum refinery in Colombia. 
Imported laser induced fluorescence (LIF) tool to enable 
rapid delineation of hydrocarbon-impacted soils in a 
former waste disposal area. Compared the LIF data with 
soil analytical data to make recommendations regarding 
impacted soils requiring remediation versus those that 
could be left in place. 
 
Developed technical approach to characterize light non-
aqueous phase liquid (LNAPL) impacts in fractured 
bedrock at a bulk petroleum terminal in Australia. 
Developed a CSM and an innovative site 
characterization approach to test and refine the CSM. 
 
Provided technical support for characterization of a 
gasoline release to fractured bedrock from a service 
station in South Africa. Developed a CSM focused on 
understanding LNAPL distribution in fractured 
bedrock, which was used to complete a feasibility study 
and conceptual remedial design.  
 
Landfills 
Managed and implemented landfill hydrogeologic 
assessments and post-closure monitoring programs at 
over 30 landfills (municipal, C&D and industrial 
monofills) throughout New England. Coordinated and 
completed field activities including:  site inspections; 
local and state agency reviews; geophysical surveys; test 
pit, soil boring, monitoring well and soil gas probe 
installation; soil, sediment, groundwater, surface water 
and soil gas sampling; site surveys and aquifer testing.  
Established horizontal and vertical extents of refuse and 
groundwater contamination. Evaluated impacts to 
surface water and sediments. Conducted negotiations 
with regulators to minimize unnecessary assessment and 
monitoring activities. 

Managed and implemented landfill gas assessments at 
nearly 20 municipal, C&D and industrial landfills in 
Massachusetts. Supported passive and active landfill gas 
remediation system designs at several of these landfills. 
Conducted sensitive landfill gas assessment at an 
apartment complex located adjacent to a closed landfill. 

Managed operations and maintenance (O&M) activities 
at two closed landfills in Massachusetts and Vermont.  
Operated, maintained, and monitored performance of 
landfill gas collection and flare systems at both landfills.  
Significantly enhanced performance of both landfill gas 
collection systems, resulting in compliance with an 
Administrative Consent Order and Record of Decision 
that prohibited off-site migration of landfill gas. 
Conducted computerized remote operation of the 
Massachusetts landfill using telemetry, electronic 
actuators, and a SCADA system. This approach resulted 
in a significant cost reduction for O&M activities. 
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Delivering sustainable solutions in a more competitive world 

Mr. Robert Sents has over 12 years of experience 
proposing, performing, planning, and directing 
environmental evaluation and conducted remedial 
activities at active airports, military bases, industrial 
facilities, gasoline stations and residential properties 
contaminated with chlorinated solvents, hydrocarbons, 
metals and biological contaminates for both public and 
private sector clients. Mr. Sents has also performed 
compliance work and pre-purchase environmental 
audits at industrial and commercial properties.  
 
During his time in environmental consulting, Mr. Sents 
has managed and/or supervised as a field manager on 
various remediation projects including pump-and-treat, 
soil vapor extraction, dual-phase extraction systems, 
excavations, in-situ thermal and chemical oxidation 
treatments and pilot studies. His remedial investigation 
experience includes drilling programs in overburden 
and bedrock aquifers installing vertical and angled soil 
borings and monitoring/recovery wells. He has 
extensive experience in the collection and management 
of soil, sediment, groundwater, product and soil vapor 
samples for standard and ASP/CLP protocol. He has 
managed high resolution characterization investigations 
utilizing membrane interface probe screening and 
Waterloo vertical groundwater profiling. Mr. Sents has 
implemented and assisted in the management of several 
background fluorescence and fluorescent dye tracing 
studies used to quantitatively access hydrogeologic 
conditions in complex geologic settings.  He also has 
practical experience as project health and safety officer 
and has managed hazardous waste construction sites 
including the waste streams. Mr. Sents has prepared and 
assisted in the preparation of technical reports, reviews 
and proposals for clients, regulators, subcontractors and 
senior staff.  
 
Education 
 B.S., Geology: State University of New York at 

Plattsburgh, 2000 

 Course Work, Minor Center Applied Environmental 
Science Program, 1999 

 OSHA 40-Hour HAZWOPER, 2004 

 Annual 8-Hour Hazardous Waste Operations 
Refresher Training 

 OSHA 10 Hour General Awareness Construction 
Safety Training Course 

 
Fields of Competence 
 Management and supervision of large, complex, and 

multidisciplinary site investigation and remediation 
projects 

 Operation, maintenance and monitoring of product 
recovery, groundwater and soil vapor remediation 
systems 

 Ground water monitoring, soil sampling, sediment 
sampling, and soil vapor survey programs 

 Remedial Investigation (RI), interim remedial action, 
Feasibility Study (FS) programs 

 Regulatory agency interaction 

 Well installation and geologic logging 

 Treatability studies  

 Pilot tests 
 
Key Projects 
 
Construction management of a hazardous soil 
(Chromium) removal project within the NYSDEC 
Brownfield Cleanup Program.  Project work includes 
interior and exterior excavation of chromium 
contaminated soil, structural underpinning, 
confirmation sampling, regulatory negotiations and 
excavation backfill.  Responsibilities included onsite 
construction management, NYSDEC approved Work 
Plan verification, coordination of subcontractor on all 
daily field operations and procedures, site air 
monitoring of work site as part of community air 
monitoring program, project documentation and health 
and safety. 
 
Construction management of a hazardous soil 
(Chlorinated Solvents) removal project within the 
NYSDEC Voluntary Cleanup Program. Project work 
includes installation of excavation engineer controls, 
field screening of soils, removal of 1,800-tons of VOC 
contaminated soil, coordinate use of controls to suppress 
offsite migration of fugitive VOC vapors, confirmation 
sampling, regulatory negotiations and excavation 
backfill.  Responsibilities included onsite construction 
management, NYSDEC approved Work Plan 
verification, coordination of subcontractor on all daily 
field operations and procedures, site air monitoring, 
project documentation and health and safety. 
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Project manager of numerous soil and ground water 
investigations at petroleum spill sites in New York, New 
Jersey, Pennsylvania and Vermont.  Responsibilities 
included evaluating the cause of the loss and 
appropriating responsibility, coordinating and 
supervising remedial construction activities which 
include soil excavations, tank pulls, in situ treatments, 
and the installation, operation, maintenance and 
monitoring of recovery systems.  
 
Coordinated and supervised the ground water 
monitoring program at an inactive hazardous waste site 
at a military facility in Central New York. Lead geologist 
on a source area delineation and off-site investigation of 
dissolved hydrocarbon plume which extended 
approximately 1,200 feet from the source area. Field 
team leader on an interim remedial action removing 
3,000 tons of impacted soil, implementing ISCO field-
scale pilot study, and restoration of the work zone to 
pre-excavation conditions.  Assisted with the 
preparation of the technical reporting requirements for 
the investigations, remedial actions and ISCO pilot 
testing. 
 
Assisted in the design, pilot testing and installation of a 
product recovery system, which was implemented as an 
interim remedial measure at a NYSDEC Voluntary 
Cleanup Program Site. Responsibilities included the 
coordination of routine operation, maintenance and 
monitoring of the system which recovered over 1,500- 
gallons of free phase DNAPL and 8,700-gallons of 
aqueous-phase liquids from a silty clay matrix. 
 

Managed and provided oversight of ground penetrating 
radar and electromagnetic investigations to locate buried 
tanks, dry wells and utilities during numerous 
investigation and Class V Injection Well Closures in 
New York State. 
 
Coordinated and managed field teams providing 
oversight and conducting multi-media sampling during 
numerous Phase II Environmental Site Assessments at 
commercial, industrial and military sites throughout 
New York, Vermont and Pennsylvania. 
 
 

 

 

Design and implementation of numerous quantitative 
background fluorescent and multiple tracer dye-tracing 
studies to assess contaminate dispersion from multiple 
source areas, to evaluate remedial applications and to 
calculate “real” linear groundwater velocity in complex 
geologic settings.  

Provided technical support to the New York State 
Department of Environmental Conservation during the 
remedial activities at two, former gas manufacturing 
plant sites. 
 
Provided oversight and directed emergency response 
subcontractors on directional drilling projects associated 
with natural gas pipelines in Pennsylvania.  
 
Coordinated and managed the remediation and 
restoration of spill site in northwestern Pennsylvania, 
involving the release of over 6,000 gallons of liquid 
paraffin. 
 
Provide oversight for an Asbestos survey conducted at 
three facilities, with 2.6 million square feet of 
manufacturing and office space. 
 
Conducted numerous Phase I pre-purchase 
environmental audits for sites including industrial, 
commercial, and agricultural properties. 
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Delivering sustainable solutions in a more competitive world 

Ms. Petch has over ten years of professional 
environmental and consulting experience. She has 
contributed to several investigation and remediation 
projects throughout the eastern United States for both 
the public and private sector, including: industrial 
facilities, military bases, gasoline stations, and 
residential properties. She has experience in a wide 
variety of environmental activities including: soil, 
groundwater, and air sampling, completion of soil 
borings, installation of monitoring wells in both 
overburden and bedrock aquifers, pump-and-treat 
systems, soil vapor extraction systems, asbestos 
inspection, health and safety issues, and other Site 
operations. 
 
Ms. Petch has performed more than 25 Phase I ESAs, 
including Limited Compliance Reviews at 
manufacturing facilities located throughout New York 
and Pennsylvania.  Assessments including healthcare, 
metal manufacturing, food and beverage, oil and gas, 
and chemical manufacturing facilities.   
 
Ms. Petch has also served as project health and safety 
officer, monitoring air quality and work practices for 
numerous environmental investigations and 
environmental construction sites in accordance with 
standard protocol.  Ms. Petch has prepared and assisted 
in the preparation of environmental reports, reviews, 
and proposals for senior staff, clients, state 
environmental departments, and subcontractors. 
 
Education 
• B.S., Environmental Science: Nazareth College, 

Rochester, New York, 2004 
 
Credentials 

• Licensed Asbestos Inspector 

• OSHA 40-Hour HAZWOPER 

• Annual 8-Hour Hazardous Waste Operations 
Refresher Training, 2011 

• OSHA 10 Hour General Awareness Construction 
Safety Training Course 

• American Red Cross First Aid and CPR Certified 
• Nielson Environmental Field Sampling Course 
• Introduction to Brownfield Studies Course 

• Basic Wetland Delineation and Field Practicum 
• 40-Hour Princeton Groundwater Pollution and 

Remediation Course 
 
Fields of Competence 
• Assist in large, complex, and multidisciplinary site 

investigation and remediation projects 
• Maintenance and monitoring of soil and groundwater 

remediation systems 
• Groundwater monitoring, soil sampling, and soil 

vapor survey programs 

• Well installation and geologic logging 
• Phase I Site Assessments 
• Compliance Reviews 
• Asbestos Inspections 
• Project Health and Safety oversight 
• Regulatory agency interaction 
• Technical report and data preparation 
 
 
 
Key Projects 
 
 
Bridge Industries, Inc., Western New York 
Project Scientist (Site Auditor) 
 
Performed Phase I ESAs, Limited Compliance Reviews 
and EHS Audits for two modular piping manufacturing 
facilities. Project work included site inspections, 
interviews with site personnel, review of pertinent 
facility documentation, historical documentation and 
government database review, and final report 
preparation. 
 
Goglanian Bakery, Rochester, New York 
Project Scientist (Site Auditor) 
 
Performed a Phase I ESA, Limited Compliance Review 
and EHS Audit for a pizza dough manufacturing facility. 
Project work included site inspection, interviews with 
site personnel, review of pertinent facility 
documentation, review of process equipment safety, 
historical documentation and government database 
review, and final report preparation. 
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Somerset Laboratories, Inc. Williamsville, New York 
Project Manager (Site Auditor) 
 
Performed a Phase I ESA for a blood plasma collection 
facility. Project work included site inspection, interviews 
with site personnel, review of pertinent facility 
documentation, historical documentation and 
government database review, and final report 
preparation. 
 
 
IBM, Endicott, New York                                                    
Project Scientist (subcontractor) 
 
Provided field operations support for one of the largest 
vapor intrusion studies undertaken by the New York 
State Department of Environmental Conservation 
(NYSDEC) at the former IBM manufacturing facility in 
Endicott, New York. The sampling event included the 
collection of over 300 indoor air, sub-slab; and outdoor 
ambient air samples. Data collected as part of the project 
was used by the NYSDEC and New York State 
Department of Health to assess indoor air conditions at 
the facility.  
 
 Meridian Automotive Systems, Canandaigua, New 
Project Scientist 
 
Performed on-going O&M activities for pump-and-treat 
system and quarterly groundwater sampling.                                                                     
 
 
Air National Guard, 174th FW, Syracuse, New York 
Project Scientist 
 
Performed IRAC activities, removing 2,890-tons of 
impacted soil off site. Ms. Petch continues to participate 
in on-going Site-wide activities, including bi-annual 
groundwater sampling. 

 

Ingersoll Rand Company, Western New York         
Project Scientist                                                                    
Performed remedial investigations for several sites 
across western New York, including: soil identification, 
soil sampling, groundwater monitoring well installation, 
groundwater sampling, health and safety oversight, and 
data evaluation. 

 

 

Sonoco Products Company, Tonawanda, New York 
Project Scientist 

Provided oversight for various Site activities, including 
upgraded subsurface depressurization system (SSDS) 
construction, groundwater monitoring, and asbestos 
abatement.  Perform on-going SSDS O&M activities.                                                                           

Kilian, Syracuse New York 
Project Scientist 

Performed semi-annual groundwater sampling and data 
evaluation. 

Vermont Asbestos Group Mine, Eden, Vermont         
Project Scientist 

Provided oversight of soil, groundwater, and sediment 
sampling activities at what was formerly the largest 
chrysotile asbestos mine and milling operation in the 
United States.  Project work included observation and 
documentation of all investigative work to ensure that 
proper sampling protocol was followed. 

BP MC 252 Response, Mobile, Alabama and Florida, 
Waste Specialist 

Provided oversight at remote waste staging areas to 
ensure all waste management, decontamination plans 
and procedures, and safety guidelines were strictly 
adhered to.  Project work included: working closely with 
subcontractors during receipt, inspection, sampling, 
manifesting, and shipment of all municipal, recyclable, 
and oil contaminated waste generated from the BP oil 
spill cleanup efforts.  

ITT-Godwin Pumps of America, Horseheads, New 
Project Scientist 

Performed Phase I and Limited Phase II Environmental 
Site Assessments, including: identification of recognized 
environmental conditions, subsurface utility clearance, 
soil boring completion, groundwater monitoring well 
installation, soil and groundwater sample collection, 
data review, report preparation, and health and safety 
oversight. 

   
Greenpac Mill, LLC, Niagara Falls, New York 
Project Scientist 

Provide oversight for Site-wide excavation and removal 
of contaminated soils at this Brownfield redevelopment 
site. Perform periodic confirmation soil sampling 
activities. 
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WPX Energy, Susquehanna County, Pennsylvania 
Project Scientist 
 
Provide environmental health and safety oversight 
during natural gas pipeline installation.  Project work 
includes: erosion and sediment control inspection, 
horizontal drilling inspection, and organizing the 
plugging and clean-up of potential fracturing fluid 
spills.  
 
 
RED, LLC, Rochester, New York 
Project Scientist 

Performed Phase I and Limited Phase II Environmental 
Site Assessments for an industrial business park, and 
associated water treatment and distribution plant, 
including: identification of recognized environmental 
conditions, subsurface utility clearance, soil boring 
completion, groundwater monitoring well installation, 
soil and groundwater sample collection, data review, 
report preparation, and health and safety oversight. 

 

Smart System Technology & Communication Center, 
Rochester, New York            
Project Manager 

Managed a comprehensive environmental due diligence 
and site investigation of a former inkjet research and 
development facility. 

 

Pactiv, LLC, Chippewa Falls, Wisconsin                            
Project Manager  

Managed a comprehensive environmental due diligence 
and site investigation of a manufacturing facility. 
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Delivering sustainable solutions in a more competitive world  
 

Mr. Timothy Daniluk is an  associate scientist within 
ERM based in Syracuse, NY with 6 years of experience 
in the field of  hydrologic research.  Mr. Daniluk  is a 
graduate of Syracuse University with a Master of Science 
degree in hydrogeology. While in graduate school, he 
taught at the Branson Field Camp in Lander, Wyoming, 
operated by the University of Missouri. There, he 
instructed students on various field methods and 
calculations, including measurement of stream discharge 
using flow meters, slug tests, differential gauging, end 
member mixing, and dye tracing.  
 
Mr. Daniluk’s undergraduate work included stream 
gauging and water level measurement in monitoring 
wells and piezometers in LeRoy, NY in a karst system 
contaminated with TCE. His undergraduate thesis 
identified the source of water exiting a sinkhole and 
flooding the surface. His master’s thesis at SU focused 
on geochemical analysis of conservative and redox-
sensitive solutes and heat transport modeling to 
quantify vertical fluxes in the hyporheic zone of restored 
streams and their associated reference sites. 
 
At ERM, Tim has been involved with a wide variety of 
projects. Tim has gained experience delineating 
wetlands in the field and performs regular maintenance 
on a groundwater treatment system, and is an 
experienced groundwater, surface water, sediment, and 
sub-slab air sampler. He is also an experienced 
subsurface clearance person and has over 3.5 years 
experience logging soils from soil borings, and 
performing well installations.  Tim has experience 
performing injections to mitigate contamination plumes, 
extensive experience with erosion and sediment control 
inspection, construction oversight, low flow sampling, 
slug testing, step-drawdown testing, and associated 
calculations and reporting.  

Recently, Tim was named a site lead on a large field 
project being responsible for 8 field staff and their 
quality of work. Tim was further tasked with meeting 
with the Client representative to allocate ERM resources 
onsite to facilitate project execution.  
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Professional Affiliations & Registrations 
• Central New York Association of Professional 

Geologists 
 

Fields of Competence 
• Subsurface clearance experienced person 
• Well installation and development 
• Construction oversight 
• Remedial injections 
• Groundwater, surface water, and sediment sampling 
• Low-flow sampling 
• Slug testing and analysis 
• Erosion and sediment control  
• Hydraulic conductivity testing 
• Phase II investigations 
• Vapor Intrusion assessment 
• Aqtesolv 
 
Education 
• Nielsen Environmental Field School groundwater, 

surface water, and sediment field courses. Las 
Cruces, NM, USA. October 2011. 

• Nielsen Environmental Field School monitoring well 
design, construction, and development field course. 
San Diego, CA, USA. April 2012. 

• MS Hydrogeology, Syracuse University, Syracuse, 
NY, USA. August 2011. 

• BS Water Resources, SUNY Brockport, Brockport, 
NY, USA. May 2009.  

 
Languages 
• English, native speaker 
 
Publications 

• Daniluk, TL, LK Lautz, RP Gordon, TE Endreny. 
2012. Impacts of stream restoration on surface water-
groundwater interaction. Hydrological Processes. Vol. 
27, Issue 25, pp 3730-3746.  
 

• Daniluk, TL, LK Lautz, RP Gordon. 2010. Water, heat 
and solute fluxes through hyporheic zones at stream 
restoration sites and their associated reference 
stream. Abstract, American Geophysical Union. 
 

• Gordon, RP, LK Lautz, TL Daniluk. 2013. Spatial 
patterns of hyporheic exchange and biogeochemical 
cycling around cross-vane restoration structures: The 
role of the hyporheic zone and implications for 
stream restoration design. Water Resources Research. 
Vol 49, Issue 4, pp 2040-2055. 

 
• Proceedings of the American Geophysical Union 

Annual Meeting, December 13-17, 2010: San 
Francisco, California: Groundwater-surface water 
interactions: dynamics and patterns across spatial 
and temporal scales.
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Key Projects 
 
Erosion and Sediment Control Inspection 
Susquehanna County, PA 
Daily erosion and sediment control inspections for 
pipeline projects, wetland delineation for pipeline 
routing, and spill response. Also weekly SWPPP 
inspections for completed pipeline ROWs/stockyards.  
 
SWPPP Inspections and Quarterly Monitoring 
Norwich, NY 
Monthly SWPPP inspections, monitoring and application 
well installation and development, and low flow 
sampling. Initiated onsite calibration plan and procedure 
to ensure QA/QC standards.  
 
Phase I Environmental Assessment 
Cape Vincent, NY 
Phase I environmental assessment  for a wind farm 
project in Cape Vincent, NY. 
 
Surface and Groundwater Technology Review 
New York, NY 
Reviewing technology for determining surface water and 
groundwater contributions to surface water, and review 
of work plan to use remote sensing in the watershed. 
Reviewed groundwater modeling plan, provided 
technical guidance to client. 
 
Boring Log Data Report and Data Management 
New York 
Assisted in report writing and entry of boring log data 
into data management system for a NY Brownfield 
Cleanup Program project. 
 
Pump and Treat System Maintenance 
Finger Lakes, NY 
Responsible for maintaining a pump and treat system:  
changing of filter bags, activated carbon drums, 
troubleshooting, and collecting monthly water samples 
for analysis. 
 
Brownfield Cleanup Program 
Seneca Falls, NY 
Served as environmental professional providing 
construction oversite for construction/excavation project 
at Brownfield site. Monitored excavated material and 

wastewater leaving site and tracking materials brought 
onsite in accordance with NYSDEC BCP guidelines. 
 
Site Investigation 
Finger Lakes, NY 
Completed borings for soil sample collection, installed 
monitoring wells, monitored dye injections, assisted 
passive diffusion bag placement and sample collection, 
assisted tree core sample extraction, logged soil borings, 
and performed low flow sampling event to characterize 
site conditions and potential contaminant flow paths. 
Assisted in development of conceptual site model, 
generation of tables, figures, and final report. 
 
Wetland Delineation 
Susquehanna County, PA 
Performed USACE wetland delineations in the field for 
Oil and Gas client routing pipelines for shale gas in 
Pennsylvania.  
 
Quarterly Monitoring 
Minnesota ANG 
Performed low flow water sampling in Duluth, MN in 
accordance with ANG guidelines and in conjunction with 
ERM West. 
 
Groundwater Intrusion Study 
New York, NY 
Reviewed vertical surface water profiles, Thermal 
Infrared Imagery (TIR), geochemical parameters, and 
samples from pore water, surface water, groundwater, 
sediment and soil to analyze locations of potential 
groundwater influence. 
 
Remedial Injection 
Minnesota ANG 
Injected emulsified soybean oil and KB-1 bacteria to 
break down chlorinated solvent contamination , and 
monitored site for “daylighting” of injectants. 
Implemented immediate response for containment of 
spills or daylighting. 
 
Phase II 
Syracuse, NY 
Conducted field operations of Phase II subsurface 
investigation including logging of soils and collecting 
samples for laboratory analysis. 
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Phase II Subsurface Investigation 
Mechanicville, NY 
Conducted field operations of Phase II subsurface 
investigation including logging of soils, collecting soil 
samples, directing well installation, well development 
and low flow sampling  for laboratory analysis. 
 
Vapor Intrusion Assessment 
Finger Lakes, NY 
Installed and He tested VaporPins in facility slab, 
collected air samples, and conducted indoor chemical 
survey. 
 
Aquifer Testing 
Norwich, NY 
Conducted step-drawdown pumping tests on four wells 
and performed data analysis using Aqtesolv to generate 
hydraulic conductivity values. 
 
Water Impact Assessment at Coal Power Plants 
North Carolina 
Collected surface water, groundwater, and sediment 
samples for site characterization, including metals 
speciation samples.  
 
Slug Testing and Analysis 
North Carolina 
Directed slug testing operations at client Site, including 
instruction on methodology to field personnel. Later 
analyzed data collected to generate hydraulic 
conductivity values for use in Site specific reports. 
 
Site Lead 
North Carolina 
Directed up to 8 people in teams of 2 during major field 
operations including well development, groundwater 
sampling, and slug testing. Was responsible for ERM;s 
performance on Site, collecting and submitting all 
information to client, in addition to directing ERM field 
staff to fulfill client needs. 
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Delivering sustainable solutions in a more competitive world 
 

Jason Reynolds is a  Consultant within ERM based in 
Syracuse, New York. 
 
Mr. Reynolds has over 5 years of professional 
environmental consulting experience and has worked on 
numerous unique projects across the United States, 
including three Brownfield Clean-up Program Sites.  Mr. 
Reynolds currently performs soil and groundwater 
sampling as part of site investigation projects, soil and 
ground water remediation oversight, ISCO injections, 
and reporting. 
 

Fields of Competence 
 

 Preparing well reports and data logs. 
 Soil and Ground water sampling. 
 Installation and Decomissioning of monitoring 

wells. 
 Remediation oversight. 
 Developing Safe Operating Procedures. 
 Trimble GPS Instruments and Pathfinder Office. 
 gINT software. 
 Subsurface Slab Depressurization Systems. 
 Flute liner removal. 
 Slug Testing. 
 Connectivity Testing. 
 Soil Mixing. 
 ISCO Injections. 

Education 
 

 B.S. Geology: State University of New York at 
Buffalo. 
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Key Projects 
 
Natural Gas Well Monitoring 
Colorado 
Monitored and logged natural gas wells in Piceance 
Creek Basin, Colorado in excess of 12,000 ft. measured 
depth.  Assisted in identifying formation tops and 
provided onsite geologic interpretation of the lithology 
for a large oil & gas company. 

 
Ground Water Development and Monitoring 
New York 
Performed ground water development and monitoring 
activities as well as revisions to the Storm Water 
Pollution Prevention Plan for a large oil & gas services 
company at their Marcellus operations site in Central 
New York. 
 
Operating Procedure Development 
Pennsylvania 
Developed a Safe Operating Procedure for Gas 
Production Units for a large natural gas company in 
Pennsylvania. 
 
Wind Farm Experience 
New York 
Provided oversight and aided in the layout of roads, 
collection lines, turbines, and delineating wetlands for a 
large energy company’s wind farm in Upstate New York. 
 
Liquid and Solid Waste Analysis 
Performed liquid waste and solid waste specialist roles 
for a large energy company in the Southeastern United 
States.  
 
Kerosene Spill Management 
New York 
Performed oversight of excavation of 28 gallon kerosene 
spill in Rome, New York and assisted in the additional 
injection. 
 
Subsurface Slab Depressurization Testing 
Western New York 
Performed Pilot Testing and sampling of a Subsurface 
Slab Depressurization System in a manufacturing facility 
in Western New York.  Conducted vapor sampling and 
vacuum readings. 
 
 
 

Brownfield Clean-up Program 
Investigation/Remediation Oversight 
Western New York 
Field Team Lead for subsurface investigation of soil and 
groundwater.  Assisted in the development of the 
Remedial Investigation Work Plan and the Final 
Engineering report as well as Remediation oversight for a 
large paper mill in Western New York. 
 
Brownfield Clean-up Program 
Remedial Investigation 
Westen New York 
Field Team Lead for subsurface investigation of soil and 
groundwater.  Assisted in the development of the 
Remedial Investigation Work Plan and the Remedial 
Investigation / Alternatives Analysis Report for a 
development firm in Buffalo New York. 
 
Soil Mixing Experience 
Central New York 
FSO/Remediation oversight and associated soil and 
groundwater sampling for a large soil mixing project in 
Central New York. 
 
Investigation/Delineation Oversight 
New Jersey 
Field Team Lead for subsurface investigation and 
delineation of a contaminant plume in soil and 
groundwater.  Provided oversight for the installation and 
decommissioning of monitoring wells, Flute liner 
removal, and ISCO injections.  Assisted in coordination 
and implemented groundwater sampling, biotrap 
deployment, and slug/connectivity testing. 
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The world’s leading sustainability consultancy 
 

Ms. Dana Burke  is a  Staff Scientist within ERM based in 
Syracuse, NY.  She has a Bachelor of Arts Degree in 
Geography from the State University of New York 
College at New Paltz, and a Master of Professional 
Studies Degree in Natural Resources Management from 
the State University of New York College of 
Environmental Science and Forestry, located in 
Syracuse, NY. Prior to joining ERM in January 2014, she 
worked in the field of conservation and natural resource 
planning. 
 
 In her time with ERM, Ms. Burke has worked with 
facilities to update and complete storm water pollution 
prevention plans (SWPPPs), groundwater protection 
plans (GPPs), and spill prevention control and 
countermeasure plans (SPCCs). Dana also ensures 
facility compliance with various local, state and federal 
regulations, including both the State and National 
Discharge Elimination System (SPDES & NPDES).  She 
has completed SPDES Discharge Monitoring reports 
(DMRs), and has conducted industrial wastewater 
sampling, storm water sampling,  ground water 
sampling, and permit compliance review. Ms. Burke’s 
experience has been in the states of Pennsylvania, New 
York, West Virginia and Ohio.   
 

Training and Certifications 
 40 Hour HAZWOPER 
●     SPCC/SWPPP Compliance Workshop 
●    CPR/First Aid/AED 
 
Fields of Competence 
 SWPPP and GPP Development and Maintenance 
●   SPCC Plans 
●   Compliance Reviews 
●   Sustainability 
 
Key Industry Sectors 
 Perfomance and Assurance 
 
Education 
 Master of Professional Studies, Natural Resources 

Management, SUNY College of Environmental 
Science and Forestry, Syracuse, New York - 2012 

 Bachelor of Arts, Geography, SUNY New Paltz, New 
Paltz, New York - 2009 (Summa Cum Laude, 
Geography Department’s Outstanding Graduate) 

 
Languages 
 English 
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Key Projects 
 
 
SWPPP Development 
New York, Pennsylvania, West Virginia, Ohio 
Prepares and maintains facility SWPPPs. Ensures 
monitoring requirements outlined in the plans are being 
met by facility personnel. Completes Discharge 
Monitoring Reports (DMRs) in accordance with facility’s 
SPDES permits.  
 
SPCC Plan Development 
New York, Pennsylvania, West Virginia, Ohio 
Prepares and maintains facility SPCC Plans. Ensures that 
tank inspections are conducted in accordance with plan 
requirements. Updates plans as necessary when facility 
changes and site modifications occur.  
 
General Compliance Support 
New York, Pennsylvania, Ohio, West Virginia 
Provides compliance support to various facilities on a 
regular basis. Maintains working knowledge of 
regulatory issues and requirements. Regularly 
communicates with facility personnel to confirm that all 
regulatory requirements are being met. Addresses 
compliance issues as they arise.  
 
Environmental Compliance Audits – Third Party 
Waste Vendors 
Pennsylvania and New York 
Performed a review of principal regulatory issues and 
general operating conditions at various waste processing, 
transfer and disposal facilities. Conducted desktop 
reviews of state and federal environmental databases, 
performed site visits, and reviewed environmental 
permits in order to provide the client with a high level 
indication of the facility’s compliance and environmental 
management.  
 
Quarterly Monitoring 
Horseheads, NY 
Performed industrial wastewater monitoring and 
collected samples for laboratory analysis. 
 
Groundwater Monitoring 
Mechanicville, NY 
Performed low flow sampling. 

 
 
 
 
Annual Storm Water Monitoring 
Horseheads, NY 
Performed storm water monitoring and collected 
samples for laboratory analysis. 
 
Well Pad Reclamation 
New York and Pennsylvania 
Conducted Due Diligence inspections for well pads in 
southern New York and Pennsylvania.  Provided 
information on PADEP or NYSDEC standards on well 
site reclamation in accordance to specific 
county/township regulation, in addition to landowner’s 
request.  Researched historical records and maps of the 
area pertaining to activity associated with the well pad 
and adjacent land. 
 
Phase I Environmental Site Assessments 
Conducted desktop reviews of target companies, 
examined and analyzed historical documents, and 
contributed to the writing of Phase I ESA reports. 
 
Global Chemical Compliance Project 
Assists with the preparation of weekly chemical product-
tracking and registration metrics. Conducts compliance 
support in various jurisdictions, and holds an 
organizational role within the project.  
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