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1.0 INTRODUCTION
1.1 Background

The Site is situated on approximately 12 acres and occupied several current-day city blocks between East
138th Street and East 141st Streets, east of the New York, New Haven and Hartford Railroad tracks, and
west of the East River in the Port Morris neighborhood (Figures 1-1 and 1-2). The shoreline of the East
River downgradient of the Site consists of a steel sheeting bulkhead.

The Site consists of eight parcels of land now occupied by commercial/industrial businesses, a bulk fuel
terminal, and parking lots. The Site area is generally flat lying, at an average elevation of approximately
10 feet above mean sea level (amsl), but slopes gently towards the East River. The Site is zoned M3-1, a
manufacturing district, designed to accommodate heavy industrial uses. No new residences or
community facilities are permitted. Potable water in the Bronx is supplied by the New York City water
system and there are no water supply wells reported within one mile of the Site. There are a number of
businesses and commercial/industrial facilities that currently occupy the former MGP site area. The
following sections describe the site operational and ownership history.

1.2  Site History

A summary of the site history is provided below. In brief, the former MGP site was constructed between
1869 and 1879 and facilities associated with gas manufacturing were operated by Con Edison or its
predecessor companies from 1869 to 1968.

Central Gas Lighting Company (formerly Westchester County Gas Lighting Company prior to 1875)
initially constructed the East 138th Street Works between 1869 and 1879 on Block 2598, Lot 1. The
former plant expanded operations into Block 2597, Lot 1 by the 1880s. In 1897, Central Gas Lighting
Company changed its name to Central Union Gas Company, and was a subsidiary to Con Edison by 1910
and merged into Con Edison in 1936. From plant start up through 1891, plant operations generated gas
using the coal gas process. In 1892, the plant expanded to include the carbureted water gas processes.
Four below-grade gas holders were constructed with capacities between 75,000 and 2,630,000 cubic feet
(cf). Manufactured gas was produced at the plant until 1932 when it was decommissioned in 1934/1935,
when almost all of the MGP structures were removed. The former MGP site had a daily capacity of
8,000,000 cf.
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2.0 FIELD WORK
2.1  Monitoring Well Inspection / Repair

The procedures for monitoring well inspection/repair are described below. Monitoring wells subject to
inspections and repairs are identified in Table 2-1 and shown in Figure 1-2. Photos of the well
inspection/repair activities will be taken for each monitoring well. All work will be performed in
accordance with the site specific Health and Safety Plan (Appendix A).

Inspections

Periodic inspection and maintenance of monitoring well protective casings are required to keep the wells
in good condition. The following procedure should be employed whenever the monitoring wells are
opened for gauging and sampling.

Procedure:

1. Use the Monitoring Well Inspection Form (Appendix B) to record the conditions of the various
components of the monitoring well and protective casing including lock/hasp, hinge/lid, J-plug,
gasket seal, and security bolts.

2. Coat security bolts with never seize to prevent seizure in the cast iron flush mount curb boxes.

3. In wells, record depth to water, depth to bottom, and depths to the top and bottom of any light non-
aqueous phase liquid (LNAPL) and dense non-aqueous phase liquid (DNAPL) layers.

4. Record any maintenance performed on the well and stencil as needed.

All sections of the inspection form should be completed and photographs taken before and after
inspection and maintenance.

Road Box Replacement

Often during an inspection, it is determined that a monitoring well’s road box is damaged and needs to be
replaced. The following procedure should be employed whenever a road box is replaced.

Procedure:

1. Cut the pavement with a jackhammer and hand-excavate the surrounding soil to a depth of
approximately 1 ft. below ground surface (bgs). If the surrounding surface is covered with asphalt
instead of concrete, then hand cut the asphalt.

2. Any concrete (or asphalt) cuttings will be placed in a 1A2 open head 55-gallon steel drum.

3. Remove the damaged road box and install the new road box. The damaged road box will be
discarded as construction and demolition debris or placed in a 1A2 open head 55-gallon steel drum.

4. Backfill around the newly installed road box with the excavated soil, leaving enough room for a
concrete pad/asphalt patch.

5. Construct a 2 ft. by 2 ft. square concrete pad/asphalt patch surrounding the new road box.

6. If using concrete in freezing temperatures, an anti-freeze agent will be added to the cement mixture
and the concrete pad will be covered with a sheet of plastic to prevent the pad from freezing and
cracking.

7. An orange cone will be placed near the monitoring well to prevent vehicles from driving over the
newly repaired road box.

8. The abandoned PVC well materials will be placed in contractor bags and discarded as general refuse.
If there are obvious signs of contamination such as elevated photoionization detector (PID) readings
or coal tar, the waste will be contained in NYSDOT approved 55-gallon drums and disposed by a
licensed waste hauler.
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2.2 Decommissioning of Monitoring Wells

The monitoring wells to be decommissioned are listed on Table 2-2 and shown on Figure 1-2. Details on
the construction of these wells are in Appendix C. The procedures for monitoring well decommissioning
are described below. These procedures conform to NYSDEC Policy CP-43 (Groundwater Monitoring
Well Decommissioning). Photos of the well abandonment activities will be taken, and a Well
Decommissioning Log will be completed for each monitoring well.

Procedures:

1. Each well will be tremie grouted from the bottom of the well to within five feet of the ground surface
to ensure a continuous grout column. Grout slurry composition should be the following:

a. 1.5t0 3.0 percent by weight - Bentonite (Quick Gel)
b. 40 to 60 percent by weight - Cement (Portland Type I)
c. 40 to 60 percent by weight - Water

2. The well casing will be removed at a depth of five feet below grade (if possible) and the outer
protective casing "stick-up™ and/or flush-mount curb box will be removed only after the well has been
properly filled with grout.

3. A metal marker (PK Survey Spike) will be embedded in the top of the grout to indicate the location of
the former monitoring well.

4. The uppermost five feet of the borehole will be filled with approved/clean backfill or topsoil.

The surface of the borehole will be restored to the condition of the area surrounding the borehole
(crushed stone, asphalt, etc.).

6. The solid waste should be handled in accordance with the SMP.

7. Document well construction details in the field notebook and transfer the data onto the Well
Decommissioning Record form (Appendix B).

Reference: NYSDEC CP-43: Groundwater Monitoring Well Decommissioning Policy, November 3,
2009. ASTM Standard Guide for Decommissioning of Groundwater Wells, VVadose Zone Monitoring
Devices, Boreholes, and Other Devices for Environmental Activities D5299/D5299M-17.

2.3 Sidewalk Flag Replacement

The procedures for this task are described below. These procedures conform with Section 608 of New
York State Department of Transportation Standard Specifications of May 6, 2010, specifically all sections
that pertain to Portland concrete sidewalks and driveways. Photos of the sidewalk replacement activities
will be taken, and details on each sidewalk flag replacement will be documented in Daily Construction
Report forms (Appendix B).

Procedures:
1. Prior to removal of a sidewalk flag, the Flag Replacement Contractor will cut the perimeter of each
flag to be replaced using a water-cooled pavement saw to reduce fugitive dust.

2. The flags will be demolished, removed and disposed of by the Contractor. New flags will be replaced
in kind with the surrounding flags.

3. All work will be performed in accordance with Section 608 of NYSDOT Standard Specifications of
May 6, 2010, specifically all sections that pertain to Portland concrete sidewalks and driveways.

4. At locations where expansion joints were installed, the expansion joints will be covered with a non-

shrinking/pliable sealant.
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2.4 Groundwater Sampling for Emerging Contaminants

On May 30, 2018, the NYSDEC sent a letter to Con Edison requiring that select monitoring wells at their
MGP sites be sampled for the emerging contaminants 1,2-dioxane and per- and polyfluoroalkyl
substances (PFAS). To adhere to this requirement, groundwater samples will be collected from
monitoring wells MW-02 and MW-06 using low flow methods described below. These methods are
derived from GEI Consultants, Inc.’s (GEI’s) Emerging Contaminant Sampling Work Plan (Appendix D).
Well purging data are to be recorded on Low Flow Purge Logs (Appendix B):

1. Materials acceptable for sampling include: stainless steel, high density polyethylene (HDPE), PVC,
silicone, acetate and polypropylene. Grundfos pumps and bladder pumps are known to contain PFAS
materials and will not be used to collect groundwater samples.

2. Decontamination will include two steps; detergent and a clean water rinse.

3. Place plastic sheeting adjacent to the monitoring well for use as a clean work area. Prevent sampling
equipment from contacting the ground or other surface that could compromise sample integrity.

4. Collect the groundwater sample (up to the brim leaving no head-space) from the tubing into the pre-
labelled, laboratory-supplied "PFAS free" sample bottles and tightly screw on the cap (snug, but not
too tight).

5. Do not filter samples.

6. Container labels will be completed using pen/pencil (i.e. NO MARKERS) after the caps have been
placed back on each bottle.

7. Prior to collection of samples, field personnel must wash their hands and don a new set of nitrile
gloves. Gloved hands must not be used to subsequently handle papers, pens, clothes, etc., prior to the
collection of PFAS samples.

8. The PFAS samples bottle caps must remain on the bottle until immediately prior to sample collection
and the bottle immediately sealed after sample collection. This will minimize potential loss of PFAS,
through volatilization. The bottle cap must remain in the other hand of the sampler, until replaced on
the bottle. PFAS sample bottles will not be rinsed during sampling.

9. During sampling, water turbulence should be minimized to avoid potential volatilization from
aqueous solution; this could include: adjusting discharge rates prior to sampling and inclining the
sample bottle neck, during filling of the bottle. Ensure the rim of the bottle does not come into direct
contact with the equipment or tubing.

10. Labelling information and time of sampling should be recorded on the Low Flow Purge Logs. Avoid
using markers. All sampling materials should be treated as single use and disposed following
completion of sampling at each monitoring well.

11. Keep samples as dry as possible. Ensure that sample bottles are securely closed.

12. Samples should be placed in coolers and kept at a cool temperature until transportation to the lab.
Samples must be kept at between 0-4 °C in an insulated, durable transport container.
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3.0 LETTER REPORT

After completion of groundwater sampling, a Letter Report will be prepared that summarizes the field
work and laboratory results. The report will include:

Text describing the work performed and the data generated from the laboratory analyses;
Tables summarizing the laboratory data;

Figures depicting the abandoned locations;

Photos of work being performed,;

Decommissioning logs/ construction forms/ sampling logs;

Field notes; and,

Laboratory report.

@rooo0 o
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Table 2-1

Monitoring Wells to be Inspected-Repaired

East 138th Street Works Site

Steel Casi

Monitoring Well Install Date Block/Lot Northing Easting Ground Elevation | PVC Elevation (Ft ET:va:::g Screen Setting| Well Depth
ID Ft AMSL AMSL Ft bgs Ft bgs
(Fe AMSL) ) Foanen | (bl | (Feogs)
MW-01 3/26/2010 | Block 2591, Lot 46 | 232350.2 | 1009728.4 8.11 7.86 8.11 30 to 13.0 15.0

East 139th Street -
MW-02 4/30/2010 | -° oiree 232319.1 | 1009366.9 9.00 8.71 9.00 35 to 13.5 15.5
Upgradient

MW-03 4/19/2010 | Block 2592, Lot 35 | 232521.2 | 1009930.3 8.43 8.12 8.43 40 to 14.0 16.0
MW-05 5/4/2010 | Block 2598, Lot 1 | 231695.8 | 1009773.4 9.48 9.08 9.48 30 to 205 208
MW-06 5/12/2010 | Block 2598, Lot 1 | 2316542 | 1009986.3 9.97 9.66 9.97 30 to 10.0 10.2
MWMF-04 | 3/21/2011 | Block 2598, Lot 46 | 231967.9 | 1009879.8 7.93 7.69 7.93 19.0 to 29.0 292
MWMF-05 | 3/17/2011 | Block 2598, Lot 46 | 232146.8 | 1009903.1 7.94 7.70 7.94 30 to 13.0 15.0
MWMF-08 | 3/18/2011 | Block 2598, Lot 46 | 231943.1 | 1009912.9 8.12 7.78 8.12 25 to 125 145
BW-01 2/3/2012 | Block 2598, Lot 46 | 231866.5 | 1010013.6 8.89 8.59 8.89 22.0 to 32.0 34.0
BW-02 2/2/2012 | Block 2598, Lot 46 | 231948.9 | 1009906.6 8.13 7.58 8.13 37.0 to 47.0 49.0
BW-03 2/2/2012 | Block 2598, Lot 46 | 232140.8 | 1009898.2 8.01 7.46 8.01 46.0 to 56.0 58.0
BW-04 2/1/2012 | Block 2598, Lot 46 | 232007.9 | 1010179.3 8.79 8.34 8.79 275 to 375 39.5

Ft AMSL - elevation in feet above mean sea level

FT bgs - feet below ground surface
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Table 2-2
Monitoring Wells Proposed for Decommissioning

East 138th Street Works Site

Monitoring Well Install Date Block/Lot Northing Easting Ground Elevation | PVC Elevation (Ft St;:\ll::::g Screen Setting| Well Depth
ID (Ft AMSL) AMSL) (Ft AMSL) (Ft bgs) (Ft bgs)

MW-04 4/20/2010 | Block 2598, Lot 62 232103.9 1010136.4 8.13 7.74 8.13 3.0 to 13.0 15.0
MW-07 (URS) |12/16/2011| Block 2597, Lot 1 231355.2 1010153.7 8.30 7.90 N/A 46 to 9.6 10.0
MW-11 1/19/2011 | Block 2591, Lot 46 232284.3 1009815 8.05 7.82 8.05 3.0 to 13.0 15.0
MWMF-01 6/16/2011 | Block 2598, Lot 46 232141.8 1010003.9 8.33 8.01 8.33 3.0 to 13.0 15.0
MWMF-02 3/15/2011 | Block 2598, Lot 46 231854 1010105.9 9.39 9.04 9.39 3.0 to 13.0 15.0
MWMF-03 3/18/2011 | Block 2598, Lot 46 231919.4 1009950.5 8.43 8.04 8.43 3.0 to 13.0 15.0
MWMF-06 3/17/2011 | Block 2598, Lot 46 232075.2 1009848.8 8.00 7.70 8.00 3.0 to 13.0 15.0
MWMEF-07S 3/16/2011 | Block 2598, Lot 46 231992.1 1010198 8.95 8.69 8.95 32 to 9.2 11.2
MWMEF-07D 3/15/2011 | Block 2598, Lot 46 231986.4 1010206.1 9.01 8.74 9.01 14.1 to 19.1 19.6

Ft AMSL - elevation in feet above mean sea level

FT bgs - feet below ground surface
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APPENDIX A
HEALTH AND SAFETY PLAN



APPENDIX B
BLANK FORMS



MONITORING WELL INSPECTION FORM

SITE: CONSOLIDATED EDISON COMPANY - EAST 138TH STREET WORKS FORMER MGP SITE
COMPANY:

SITE NAME:

JOB#:

DATE:

TIME:

WELL ID:

INSPECTOR (PRINT):

EXTERIOR INSPECTION CONDITION
PROTECTIVE CASING/ CURB BOX:

LOCK/HASP CONDITION: LOCK KEY #:
HINGE/ LID: GASKET/SEAL :
SECURITY BOLTS TYPE:

SECURITY BOLTS: THREAD CONDITION:
WELL PAD: BOLLARDS:

LABEL/ ID CONDITION:

MAINTENANCE PERFORMED (e.g., anti seize applied, re-tapping bolt holes, bolt replacement, gasket replacement, etc.)

INTERIOR INSPECTION CONDITION
WELL CASING INTERIOR:

WELL RISER:

ANNULAR SPACE:

J PLUG:

WATER LEVEL: DEPTH TO BOTTOM:

HARD/SOFT BOTTOM:

MAINTENANCE PERFORMED (e.g., removed water, removed bentonite, sorbed sheen, replaced J plug, etc.)

ADDITIONAL COMMENTS:

INSPECTOR (SIGNATURE):

PROJECT MANAGER APPROVAL:




WELL DECOMMISSIONING RECORD

Site Name:  Con Ed - East 138th St Works Former MGP Site Well 1.D.:
Site Location: Driller:
Drilling Co.: Inspector:
Date:
DECOMMISSIONING DATA WELL SCHEMATIC*
(Fill in all that apply) Depth
(feet)

OVERDRILLING

Interval Drilled

Drilling Method(s)

Borehole Dia. (in.)

Temporary Casing Installed? (y/n)
Depth temporary casing installed
Casing type/dia. (in.)

Method of installing

CASING PULLING
Method employed
Casing retrieved (feet)
Casing type/dia. (in)

CASING PERFORATING
Equipment used

Number of perforations/foot
Size of perforations

Interval perforated

GROUTING

Interval grouted (FBLS)

# of batches prepared

For each batch record:

Quantity of water used (gal.)
Quantity of cement used (lIbs.)
Cement type

Quantity of bentonite used (Ibs.)
Quantity of calcium chloride used (lIbs.)
Volume of grout prepared (gal.)
Volume of grout used (gal.)

COMMENTS:

* Sketch in all relevant decommissioning data, including:
interval overdrilled, interval grouted, casing left in hole,

well stickup, etc.

Drilling Contractor
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URS Corporation

257 West Genesee Street, Suite 400
Buffalo, New York 14202-2657
Telephone: (716)-856-5636

Fax: (716)-856-2545

DAILY CONSTRUCTION REPORT

PROJECT:

CONTRACTOR:

URS JOB No.:

URS PROJECT MANAGER:

DATE:
pAY[ s [M] T [w[m] F | s
WEATHER| Bright Sun | Clear | Overcast | Rain Snow
TEMP| To32 32-50 50-70 70-85 85 and up
WIND Still Moder High Report No.
HUMIDITY Dry Moder|  Humid

AVERAGE FIELD FORCE

Name of Contractor Non-manual Manual Remarks
AARCO
VISITORS
Time Representing Representing Remarks
EQUIPMENT AT THE SITE:
CONSTRUCTION ACTIVITIES:
See attached photos
Sheet: 1 of X
DX - designates info on By: Title:
backside of page Reviewed by: Title:
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DAILY CONSTRUCTION REPORT (cont'd) REPORT No.:

PROJECT:
CONTRACTOR:
URS JOB No.: DATE:
CONSTRUCTION ACTIVITIES (cont'd):
Sheet: X of X
By: Title:

Reviewed by: Title:
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LOW FLOW GROUNDWATER PURGING/SAMPLING LOG

Project: Site: Well I.D.:
Date: Sampling Personnel: Company: _ URS Corporation
Purging/ Pump/Tubing
Sampling Inlet
Device: Tubing Type: Location: Screen midpoint
Measuring Below Top of Initial Depth Depth to Well Screen
Point:  Riser  toWaterr _ ~  WellBottom: __~ Diamete. __ Length:
Estimated
Volume in 1 Purge
Casing Well Casing Volume
Type: PVC (liters): (liters):
Sample
Sample ID: Time: QA/QC:
Sample Parameters:
PURGE PARAMETERS
DEPTH TO
COND. DISS. O, TURB. FLOW RATE| WATER
TIME pH TEMP (°C) (mS/cm) (mg/l) (NTU) Eh (mV) (ml/min.) (btor)

Tolerance: 0.1 - 3% 10% 10% +or-10 -

Information: WATER VOLUMES--0.75 inch diameter well = 87 ml/ft; 1 inch diameter well = 154 ml/ft; 2 inch diameter well = 617 ml/ft;

4 inch diameter well = 2470 ml/ft (vql,= nrzh)
Remarks:



APPENDIX C
MONITORING WELL CONSTRUCTION LOGS



DRILLING SUMMARY

Geologist:
J. Boyd

Drilling Company:
Glacier Drilling LLC

Flush Mount
Protective Casing and Lockable Cap

Driller:
Allen Augustin

Rig Make/Model:
CME

Date: 2/3/2012

BENTONITE-CEMENT GROUT

GEOLOGIC LOG

Depth(ft.) Description

See geologic log for
SBMF-06

Elevation 8.89 ft Ground Level
Elevation 8.59 ft AUGERHOLE
6 inch dia.

19'

24' feet length

PVC CASING
2 inch dia.

BENTONITE-CEMENT GROUT

TOP OF BEDROCK
7

4-INCH STEEL CASING
CEMENTED TO BEDROCK

PVC SCREEN

2 inch dia.
10 feetlength

CORED BEDROCK

PVC SUMP
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 20-34'
Surface: Steel grade box Type: 2"PVC 22-32'
SEAL MATERIAL
Type: Bentonite Setting: 18-20'

Monitor: 2" PVC

Slot Size: .010"

Type: Bentonite Setting: 1-18'
Cement Grout

COMMENTS:

The well was constructed by first hammering 6 7/8-inch ID casing into the

subsurface until it was firmly seated on bedrock. The casing was cleaned

out using a rollerbit and clean water. A 5-feet long rock socket was then drilled

into the bedrock using a 6-inch diameter core barrel inserted into the casing. Four-inch
ID diameter steel casing was then lowered into the rock socket and tremie grouted in
place as the 6-inch casing was removed from the ground. Ten feet of HQ core were then
drilled by a core barrel inserted into the 4-inch casing. The well was completed using

2-inch diameter PVC screen and riser.

LEGEND

I:l Concrete
Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: Con Edison

Location: Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
BW-01

Q:/Exchange/Montroy/138 St. Bedrock Well Constr. Dwgs.xls/BW-01-8/4/2015-8:26 AM




DRILLING SUMMARY

Geologist:
J. Boyd

Drilling Company:
Glacier Drilling LLC

Flush Mount
Protective Casing and Lockable Cap

Driller:
Allen Augustin

Rig Make/Model:
CME

Date: 2/2/2012

BENTONITE-CEMENT GROUT

Elevation 8.13 ft Ground Level
Elevation 7.58 ft AUGERHOLE
6 inch dia.

GEOLOGIC LOG

Depth(ft.) Description

See geologic log for
MWMF-04

33'

39" feetlength

PVC CASING
2 inch dia.

BENTONITE-CEMENT GROUT

TOP OF BEDROCK
7

4-INCH STEEL CASING
CEMENTED TO BEDROCK

PVC SCREEN

2 inch dia.
10 feetlength

CORED BEDROCK

PVC SUMP
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 35-49'
Surface: Steel grade box Type: 2"PVC 37-47
SEAL MATERIAL
Type: Bentonite Setting: 33-35'

Monitor: 2" PVC

Slot Size: .010"

Type: Bentonite Setting: 1-33'
Cement Grout

COMMENTS:

The well was constructed by first hammering 6 7/8-inch ID casing into the

subsurface until it was firmly seated on bedrock. The casing was cleaned

out using a rollerbit and clean water. An 8 feet long rock socket was then drilled

into the bedrock using a 6-inch diameter core barrel inserted into the casing. Four-inch
ID diameter steel casing was then lowered into the rock socket and tremie grouted in
place as the 6-inch casing was removed from the ground. Ten feet of HQ core were then
drilled by a core barrel inserted into the 4-inch casing. The well was completed using

2-inch diameter PVC screen and riser.

LEGEND

I:l Concrete
Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: Con Edison

Location: Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
BW-02

Q:/Exchange/Montroy/138 St. Bedrock Well Constr. Dwgs.xls/BW-02-8/4/2015-8:26 AM




DRILLING SUMMARY

Geologist:
J. Boyd

Drilling Company:
Glacier Drilling LLC

Flush Mount
Protective Casing and Lockable Cap

Driller:
Allen Augustin

Rig Make/Model:
CME

Date: 2/2/2012

BENTONITE-CEMENT GROUT

Elevation 8.01 ft Ground Level
Elevation 7.46 ft AUGERHOLE
6 inch dia.

GEOLOGIC LOG

Depth(ft.) Description

See geologic log for
MWMF-05

42'

48' feet length

PVC CASING
2 inch dia.

BENTONITE-CEMENT GROUT

TOP OF BEDROCK
7

4-INCH STEEL CASING
CEMENTED TO BEDROCK

PVC SCREEN

2 inch dia.
10 feetlength

CORED BEDROCK

PVC SUMP
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:  44-58'
Surface: Steel grade box Type: 2"PVC 46-56'
SEAL MATERIAL
Type: Bentonite Setting: 42-44'

Monitor: 2" PVC

Slot Size: .010"

Type: Bentonite Setting: 1-42'
Cement Grout

COMMENTS:

The well was constructed by first hammering 6 7/8-inch ID casing into the

subsurface until it was firmly seated on bedrock. The casing was cleaned

out using a rollerbit and clean water. An 8 feet long rock socket was then drilled

into the bedrock using a 6-inch diameter core barrel inserted into the casing. Four-inch
ID diameter steel casing was then lowered into the rock socket and tremie grouted in
place as the 6-inch casing was removed from the ground. Ten feet of HQ core were then
drilled by a core barrel inserted into the 4-inch casing. The well was completed using

2-inch diameter PVC screen and riser.

LEGEND

I:l Concrete
Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: Con Edison

Location: Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
BW-03

Q:/Exchange/Montroy/138 St. Bedrock Well Constr. Dwgs.xls/BW-03-8/4/2015-8:26 AM




DRILLING SUMMARY

Geologist:
J. Boyd

Drilling Company:
Glacier Drilling LLC

Flush Mount
Protective Casing and Lockable Cap

Driller:
Allen Augustin

Rig Make/Model:
CME

Date: 2/1/2012

BENTONITE-CEMENT GROUT

Elevation 8.79 ft Ground Level
Elevation 8.34 ft AUGERHOLE
6 inch dia.

GEOLOGIC LOG

Depth(ft.) Description

See geologic log for
MWMF-07D

29.5' feetlength

PVC CASING
2 inch dia.

BENTONITE-CEMENT GROUT

25' TOP OF BEDROCK
7

4-INCH STEEL CASING
CEMENTED TO BEDROCK

PVC SCREEN

2 inch dia.
10 feet length

CORED BEDROCK

PVC SUMP
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 25.5'-39.5'
Surface: Steel grade box Type: 2"PVC 27.5'-37.5'

Monitor: 2" PVC

Slot Size: .010"

SEAL MATERIAL
Type: Bentonite Setting: 23.5'-25.5'

Type: Bentonite Setting: 1-23.5'
Cement Grout

COMMENTS:

The well was constructed by first hammering 6 7/8-inch ID casing into the

subsurface until it was firmly seated on bedrock. The casing was cleaned

out using a rollerbit and clean water. A 4.5 feet long rock socket was then drilled

into the bedrock using a 6-inch diameter core barrel inserted into the casing. Four-inch
ID diameter steel casing was then lowered into the rock socket and tremie grouted in
place as the 6-inch casing was removed from the ground. Ten feet of HQ core were then
drilled by a core barrel inserted into the 4-inch casing. The well was completed using

2-inch diameter PVC screen and riser.

LEGEND

I:l Concrete
Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: Con Edison

Location: Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
BW-04

Q:/Exchange/Montroy/138 St. Bedrock Well Constr. Dwgs.xls/BW-04-8/4/2015-8:26 AM




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Zebra Environmental Corp.

Elevation 8.11

Flush Mount

Protective Casing and Lockable Cap

Ground Level

Driller: Elevation AUGERHOLE
Peter Eichler 8 inch dia.
Rig Make/Model: 15 feet length
GeoProbe 6620
Date:
3/26/2010
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
13 feet
PVC SUMP
15 feet 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to0 13

Monitor: 2" PVC

Slot Size: .010"

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 1.5'and 13' to 15".

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-01

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-1




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Zebra Environmental Corp.

Driller:
Evan Moraitis

Rig Make/Model:
GeoProbe 6620

Date:
4/30/2010

GEOLOGIC LOG

Depth(ft.) Description

See Well Log

WELL DESIGN

Elevation 9.00

Flush Mount

Protective Casing and Lockable Cap

Ground Level

Elevation

AUGERHOLE
8 inch dia.
155  feetlength

PVC CASING
2 inch dia.
3.5 feet length

PVC SCREEN

13.5

15.5

2 inch dia.
10 feet length

PVC SUMP
2 inch dia.
2 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Monitor: 2" PVC

Type: 2"PVC

Slot Size: .010"

Type: #1 Sand Setting:
2.5't0 13.5'

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 2.5'and 13.5'to 15.5".

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-02

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-2




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Zebra Environmental Corp.

Driller:
Evan Moraitis

Rig Make/Model:
GeoProbe 6620

Date:
4/19/2010

GEOLOGIC LOG

Depth(ft.) Description

See Well Log

WELL DESIGN

Elevation 8.43

Flush Mount

Protective Casing and Lockable Cap

Ground Level

Elevation

AUGERHOLE
8 inch dia.
16 feet length

PVC CASING
2 inch dia.
3.5 feet length

PVC SCREEN

14

16

2 inch dia.
10 feet length

PVC SUMP
2 inch dia.
2 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Monitor: 2" PVC

Type: 2"PVC

Slot Size: .010"

Type: #1 Sand Setting:
3'to 14’

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 3'and 14'to 16'.

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-03

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-3




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Zebra Environmental Corp.

Driller:
Evan Moraitis

Rig Make/Model:
GeoProbe 6620

Date:
4/20/2010

GEOLOGIC LOG

Depth(ft.) Description

See Well Log

WELL DESIGN

Elevation 8.13 ft

Flush Mount

Protective Casing and Lockable Cap

Ground Level

Elevation

AUGERHOLE
8 inch dia.
15 feet length

PVC CASING
2 inch dia.
3.5 feet length

PVC SCREEN

13

15

2 inch dia.
10 feet length

PVC SUMP
2 inch dia.
2 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Monitor: 2" PVC

Type: 2"PVC

Slot Size: .010"

Type: #1 Sand Setting:
2'to 13'

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 2' and 13'to 15'.

COMMENTS:

LEGEND

Concrete pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-04

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-4




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Zebra Environmental Corp.

Elevation 9.48

Flush Mount

Protective Casing and Lockable Cap

Ground Level

Driller: Elevation AUGERHOLE
John Diamond 8 inch dia.
Rig Make/Model: 20.8  feetlength
GeoProbe 6620
Date:
5/4/2010
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
17.5 feetlength
20.5 PVC SUMP
20.8 2 inch dia.
3 inch length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 2't0 20.8'

Monitor: 2" PVC

Slot Size: .010"

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 2'

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-05

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-5




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Zebra Environmental Corp.

Elevation 9.97

Flush Mount

Protective Casing and Lockable Cap

Ground Level

Driller: Elevation AUGERHOLE
Luke Caballero 8 inch dia.
Rig Make/Model: 10.2  feet length
GeoProbe 7720
Date:
5/12/2010
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
7 feet length
10 PVC SUMP
10.2 2 inch dia.
2 inch length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 2't0 10.2'

Monitor: 2" PVC

Slot Size: .010"

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 2'

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-06

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-6




DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 8.30 Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 8 inch dia.
Rig Make/Model: 10 feet length
GeoProbe 6620
Date:
12/16/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 4 feet length
See Well Log
PVC SCREEN
2 inch dia.
5 feet length
9.6 PVC SUMP
10 2 inch dia.
5 inch length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 3'to 10'

Monitor: 2" PVC

Slot Size: .010"

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 3

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:l Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-07

J:\Projects\11175538.00000\EXCEL\East 138th Rl Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-7




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Zebra Environmental Corp. Elevation 8.05 Ground Level
Driller: Elevation AUGERHOLE
Lukas Reiss 8 inch dia.
Rig Make/Model: 15 feet length
GeoProbe 6620
Date:
1/19/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
13
PVC SUMP
15 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to0 13

Monitor: 2" PVC

Slot Size: .010"

SEAL MATERIAL

Type: Bentonite Setting:

0.5'to 1.5'and 13' to 15".

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176159

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MW-11

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls MW-11




DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 8.33 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 15 feet length
GeoProbe 6620
Date:
3/16/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
13
PVC SUMP
15 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to0 13
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'to 1.5'and 13'to 15"
COMMENTS: LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMF-01

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 9.39 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 15 feet length
GeoProbe 6620
Date:
3/15/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
13
PVC SUMP
15 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to0 13
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'to 1.5'and 13'to 15"
COMMENTS: LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMF-02

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 8.43 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 15 feet length
GeoProbe 6620
Date:
3/18/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
13
PVC SUMP
15 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to0 13
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'to 1.5'and 13'to 15"
COMMENTS: LEGEND

Concrete pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMF-03

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Zebra Environmental Corp.

Elevation 7.93 ft

Flush Mount

Protective Casing and Lockable Cap

Ground Level

Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 29.2  feetlength
GeoProbe 7720
Date:
3/21/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 19 feet length
See Well Log
PVC SCREEN
2 inch dia.
7 feet length
29 PVC SUMP
29.2 2 inch dia.
2 inch length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 17' to 29.2'

Monitor: 2" PVC

Slot Size: .010"

SEAL MATERIAL

Type: Bentonite Setting:

0.5to 17

COMMENTS:

LEGEND

Concrete Pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 138th Street, Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMEFE-04

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 7.94 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 15 feet length
GeoProbe 6620
Date:
3/17/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
13
PVC SUMP
15 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to0 13
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'to 1.5'and 13'to 15"
COMMENTS: LEGEND

Concrete pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMF-05

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 8.00 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 15 feet length
GeoProbe 6620
Date:
3/17/2011
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 3 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
13
PVC SUMP
15 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to0 13
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'to 1.5'and 13'to 15"
COMMENTS: LEGEND

Concrete pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMF-06

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 8.95 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 11.2  feetlength
GeoProbe 6620
Date:
3/16/2011
GEOLOGIC LOG PVC CASING
2 inchdia.
Depth(ft.) Description 3.2 feet length
See Well Log
PVC SCREEN
2 inch dia.
6 feet length
9.2
PVC SUMP
11.2 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.7't09.2'
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'to 1.7'and 9.2' to 11.2".
COMMENTS: LEGEND

Concrete pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMF-07S

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 9.01 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 19.6 feet length
GeoProbe 6620
Date:
3/15/2011
GEOLOGIC LOG PVC CASING
10.1 2 inch dia.
Depth(ft.) Description 14.1  feet length
12.1
See Well Log 14.1
PVC SCREEN
2 inch dia.
5 feet length
19.1
PVC SUMP
19.6 2 inch dia.
0.5 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.7't09.2'
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'-2.8', 10.1'-12.1'and 19.1'-19.6'
COMMENTS: LEGEND

Concrete pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMFE-07D

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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DRILLING SUMMARY
Geologist: Flush Mount
John Boyd Protective Casing and Lockable Cap
Drilling Company:
Zebra Environmental Corp. Elevation 8.12 ft Ground Level
Driller: Elevation AUGERHOLE
Luke Caballero 6 inch dia.
Rig Make/Model: 145 feet length
GeoProbe 6620
Date:
3/18/2011
GEOLOGIC LOG PVC CASING
2 inchdia.
Depth(ft.) Description 2.5 feet length
See Well Log
PVC SCREEN
2 inch dia.
10 feet length
12.5
PVC SUMP
14.5 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:
Surface: Steel grade box Type: 2"PVC 1.5'to 12.5
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .010" Type: Bentonite Setting:
0.5'to 1.5'and 12.5'to 14.5".
COMMENTS: LEGEND

Concrete pad

_ Bentonite Seal
I:I Silica Sandpack

Client: Consolidated Edison of NY

Location: 295 Locust Ave., Bronx, NY

Project No.: 11176431

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number:
MWMF-08

J:\Projects\11175538.00000\EXCEL\East 138th RI Report\Con Ed 138th Street and 295 Locust Well Construction Diagrams Final.xls
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APPENDIX D
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Consolidated Edison Company
Mr. Kenneth Kaiser
31-01 20th Avenue
Astoria, NY 11105

Orange & Rockland Utilities
Ms. Maribeth McCormick

3 Old Chester Rd.

Goshen, NY 10924-5220

Dear Mr. Kaiser and Ms. McCormick:

Re:  Emerging Contaminant Sampling Work Plan
Con Edison and O&R MGP Sites

GEI Consultants, Inc., (GEI) prepared this Emerging Contaminant Sampling Work Plan
(Work Plan) on behalf of Consolidated Edison Company of New York, Inc. (Con Edison) and
Orange and Rockland Utilities, Inc. (O&R) for certain Con Edison’s and O&R’s former
Manufactured Gas Plant (MGP) sites as required by the New York State Department of
Environmental Conservation (NYSDEC) in letters to the above companies dated May 30,
2018. This Work Plan was revised based on comments provided by NYSDEC on August
14, 2018. Both of the NYSDEC letters are provided in Attachment D.

This Work Plan provides the means and methods for sampling groundwater and analyzing for
1,4-dioxane and per- and polyfluoroalkyl substances (PFAS) and reporting in accordance with
the requirements provided in the NYSDEC May 30, 2018 letters. The rationale for selecting
monitoring wells for sampling, the locations of the wells proposed for sampling at each of the
sites and the sampling schedule are also provided.

1.0 Introduction

PFAS have historically not been evaluated at remediation sites, and 1,4-dioxane has not been
evaluated at the levels greater than now thought to represent a health concern. This sampling
initiative is being undertaken as a result of these “emerging contaminants” having been found
in a number of drinking water supplies in New York. Accordingly, the NYSDEC is requiring
that site groundwater is tested for these chemicals. An overview of emerging contaminants is
provided in Section 2 and the scope of work is provided in Section 3.

www.geiconsultants.com GEI Consultants, Inc.
455 Winding Brook Drive, Suite 201, Glastonbury, CT 06033
860.368.5300 fax: 860.368.5307
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2.0 Overview

PFAS are emerging contaminants that have recently become a target of concern due to their
ubiquitous presence in the environment, persistence, and bio accumulative properties. PFAS
are a large group of highly soluble man-made chemicals that have been widely used since the
1940s to make everyday products more resistant to stains, grease, and water (EPA, 2018a and
2018b). PFAS are used to keep food from sticking to cookware, to make sofas and carpets
resistant to stains, or to make clothes more waterproof. They are also used in food packaging,
fire-fighting materials and in a variety of other industries to reduce friction including
aerospace, automotive, building and construction, and electronics (EPA, 2018a and 2018b).
Since PFAS were not manufactured prior to the 1940s, it is unlikely that these chemicals were
used at MGP sites.

PFAS are highly soluble, stable, and have low volatility. They are dispersed by air emissions
into the atmosphere or deposited directly to surface water or the land surface. PFAS present
in unsaturated soils leach downward through the subsurface with precipitation and are
transported via groundwater flow.

1,4-Dioxane is used primarily as a solvent in paints, varnishes, lacquers, cosmetics,
deodorants, cleaning and detergent preparations, and in scintillating fluids. 1,4-Dioxane often
has been used with chlorinated solvents, particularly 1,1,1-trichloroethane (TCA), as a
stabilizer and corrosion inhibitor (EPA, 2018c). Commercial production of 1,4-dioxane in the
United States was first reported in 1951 (NCI, 1985). Since 1,4-dioxane was not manufactured
prior to 1951, it is unlikely that this chemical was used at MGP sites.

3.0 Scope of Work

This Work Plan provides the means and methods for sample location selection, sample
collection, and reporting. Activities performed under this work plan will follow the:

e Quality Assurance Project Plan (QAPP) — Attachment A
e Field Sampling Plan (FSP) — Attachment B

3.1 Sample Locations

As described in Section 2, if present, emerging contaminants will be dissolved and traveling
with groundwater. Thus, a review of groundwater conditions at each site has been completed,
including the vertical and lateral groundwater flow gradients and distribution of existing wells
at each site. Depending on site conditions, representative on-site monitoring wells were
selected for sampling using the following rationale:

e An upgradient well located closest to the upgradient site boundary was selected for
sampling.

e A well located at a central location in an area of lowest MGP impacts was selected for
sampling.

e A downgradient well located closest to the downgradient site boundary and
downgradient of the central well was selected for sampling.
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e Additional wells were selected at some of the larger, more hydraulically complex sites
as required to ensure groundwater samples representative of site conditions could be
attained.

e No monitoring wells will be sampled in areas of the site that contain MGP source
material due to the low detection limits required for the emerging contaminant analysis
and the emerging contaminants are not associated with MGP impacts.

e [Forthe majority of sites, wells screened across the intermediate aquifer zone have been
selected for sampling. However, if a strong vertically upward or downward
groundwater flow gradient is present at a site, then wells screened across the respective
shallow or deep aquifer zones were selected for sampling.

A list of monitoring wells to be sampled at each of the sites and figures showing the
monitoring well locations is provided as Attachment C.

3.2 Sample Collection

Groundwater samples will be collected from selected wells at each of the sites using low flow
methods according to the FSP (Attachment B). A peristaltic pump will be used with high
density polyethylene (HDPE) and silicone tubing to collect each groundwater sample.
Sampling equipment components and sample containers will not come in contact with
aluminum foil, low density polyethylene (LDPE), glass or polytetrafluoroethylene (PTFE,
Teflon™) materials including sample bottle cap liners with a PTFE layer. Each groundwater
sample will be placed in laboratory-provided, pre-cleaned 500-ml HDPE or polypropylene
bottles for PFAS and 500-ml amber glass bottles for 1,4-dioxane.

Equipment will be decontaminated using detergent and a clean water rinse. All clothing worn
by sampling personnel must have been laundered multiple times and must not contain
waterproofed material. The sampler must wear nitrile gloves while filling and sealing the
sample bottles. Pre-cleaned sample bottles with closures, coolers, ice, sample labels and a
chain of custody form will be provided by the laboratory. No waterproof notebooks, food,
drinks, or plumbers thread seal tape will be used during sample collection.

3.3 Laboratory Procedures

Each groundwater sample will be analyzed for the full PFAS Target Analyte List provided in
the NYSDEC March 30, 2018 letter by Modified United States Environmental Protection
Agency (EPA) Method 537 and 1,4-dioxane by EPA Method SIM 8270D. As required by
NYSDEC, the reporting limit for PFAS will not exceed 2 ng/l (ppt) and the method detection
limit (MDL) for 1,4-dioxane will not exceed 0.35 ug/l (ppb).

QA/QC samples will include one blind duplicate sample, one matrix spike/matrix spike
duplicate (MS/MSD) sample, and one equipment blank sample per 20 samples collected. At
a minimum, one equipment blank sample will be collected each day.

The samples will be analyzed by a NYSDOH environmental lab approval program (ELAP)
laboratory certified for PFOA and PFOS in drinking water by Modified EPA Method 537
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selected from the list presented in the NYSDEC March 30, 2018 letter. Analytical results will
be provided in a full New York State Category B data deliverable format. The data will be
validated in accordance with New York State Analytical Service Protocols, and a data
usability summary report (DUSR) will be prepared documenting the adequacy of the
analytical data obtained from the laboratory and discussing any quality control non-
compliance issues or limitations on the use of the data.

3.4 Waste Management

Investigation derived waste (IDW) generated during the field program will be managed in
accordance with all applicable regulations. If on-site storage of IDW is feasible, it will be
temporarily stored on-site in new, New York State Department of Transportation (NYSDOT)-
approved 55-gallon steel drums. IDW will be removed from each site following waste
characterization sampling and analyses and disposed of at a properly licensed facility. Con
Edison and O&R will be the listed generators of their respective waste.

3.5 Data Interpretation and Reporting

Con Edison and O&R will submit the emerging contaminant data to NYSDEC within 90 days
of completing the sampling. The following information will be provided:

Description of groundwater sampling activities;
Validated analytical data;

Category B laboratory reports;

DUSRs; and

e Observations and interpretation of the analytical results.

Con Edison and O&R will also submit electronic data as described at:
https://www.dec.ny.gov/chemical/62440.html.

3.6 Schedule

Sampling will be conducted following NYSDEC approval of the work plan. The schedule for
each site will depend on property access and pre-scheduled sampling events. Specific
sampling schedules for each site are provided in Attachment C.

Sincerely,

ulbioa o _;}\J.{_'I{;

Melissa Felter,fP}.G. Kathleen Slimon, P.E.
Project Manager Senior Project Manager
Enclosures

cc: Yelena Skorobogatov, Con Edison

MF/KS:amm H:\WPROC\Project\CON-ED\PFAS Sampling Work Plan\August 2018\Work Plan\Emerging Contaminant Sampling WP.docx
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Abbreviations and Acronyms

%R
ASP
CAS
CLP
CcocC
Con Edison
DQO
DO
DUSR
ELAP
EPA
FSP
GC/IMS
GEl
LCS
MDL
MGP
MS
MSD
NAPL
NYSDEC
O&R
PAH
PFAS
PFOA
PFOS
PM
PQL
QA
QAPP
QC
RL
RPD
RSD
SD
SOP
SvoC
TAL
TIC
USDOT
VOC

MEASUREMENTS

uo/L
ug/m?

Percent Recovery

Analytical Service Protocol

Chemical Abstract Service

Contract Laboratory Protocol

Chain Of Custody

Consolitated Edison

Data Quality Objective

Dissolved Oxygen

Data Usability Summary Report
Environmental Laboratory Approval Program
United States Environmental Protection Agency
Field Sampling Plan

Gas Chromatography/Mass Spectroscopy
GEI Consultants, Inc., P.C.

Laboratory Control Sample

Method Detection Limit

Manufactured Gas Plant

Matrix Spike

Matrix Spike Duplicate

Non-Agueous Phase Liquids

New York State Department of Environmental Conservation
Orange & Rockland Utilities, Inc.
Polycyclic Aromatic Hydrocarbon

Per- and polyfluoroalkyl substances
Perfluorooctanoic acid
Perfluorooctanessulfonic acid

Project Manager

Practical Quantification Limit

Quiality Assurance

Quality Assurance Project Plan

Quality Control

Reporting Limit

Relative Percent Difference

Relative Standard Deviation

Standard Deviation

Standard Operating Procedures
Semivolatile Organic Compound

Target Analyte List

Tentatively Identified Compounds
United States Department of Transporation
Volatile Organic Compound

micrograms per liter
micrograms per cubic meter
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Quality Assurance Glossary

“Alteration” means altering a sample collected for analysis in any way other than by adding
a preservative, such as nitric acid to lower pH. Examples of alteration include, but are not
limited to: filtering, settling and decanting, centrifuging and decanting and acid extracting.

“Analytical Services Protocol” or “ASP” means the New York State Department of
Environmental Conservation (NYSDEC’s) compendium of approved United States
Environmental Protection Agency (EPA) and NYSDEC laboratory methods for sample
preparation and analysis and data handling procedures.

“Correlation Sample” means a sample taken, when using a field-testing technology, to be
analyzed by an ELAP-certified laboratory to determine the correlation between the laboratory
and field analytical results.

“Confirmatory Sample” means a sample taken after remedial action is expected to be
complete to verify that the cleanup requirements have been met. This term has the same
meaning as “post remediation sample.”

“Contract laboratory program” or “CLP” means a program of chemical analytical services
developed by the EPA to support CERCLA.

“Data Usability Summary Report, (DUSR)” is a document that provides a thorough
evaluation of the analytical data to determine whether or not the data, as presented, meets the
site/project specific criteria for data quality and use.

“Effective solubility” means the theoretical aqueous solubility of an organic constituent in
groundwater that is in chemical equilibrium with a separate phase mixed product (product
containing several organic chemicals). The effective solubility of a particular organic chemical
can be estimated by multiplying its mole fraction in the product mixture by its pure phase
solubility.

“Environmental Laboratory Accreditation Program” or “ELAP” means a program
conducted by the New York State Department of Health, which certifies environmental
laboratories through on-site inspections and evaluation of principles of credentials and
proficiency testing.

GEIl Consultants, Inc. iv
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“Filtration” means the filtering of a groundwater or surface water sample, collected for metals
analysis, at the time of collection and prior to preservation. Filtering includes, but is not limited
to, the use of any membrane, fabric, paper or other filter medium, irrespective of pore size, to
remove particulates from suspension.

“Final delineation sample” means a sample taken as an endpoint sample, used to make a
decision regarding the extent of contamination at a site, which is to be analyzed by an ELAP-
certified laboratory.

“Intermediate Sample” means a sample taken during the investigation process that will be
followed by another sampling event to confirm that remediation was successful or to confirm
that the extent of contamination has been defined to below a level of concern.

“Method detection limit” or “MDL” means the minimum concentration of a substance that
can be measured and reported with a 99-percent confidence that the analyte concentration is
greater than zero and is determined from the analysis of a sample in a given matrix containing
the analyte.

“Minimum reporting limit” means the lowest concentration at which an analyte can be
detected and which can be reported with a reasonable degree of accuracy. It is the lowest
concentration that can be measured, a lab-specific number, developed from minimum detection
limits, and is also referred to as the practical quantitation limit (PQL).

“Non-targeted compound” means a compound detected in a sample using a specific
analytical method that is not a targeted compound, a surrogate compound, a system monitoring
compound or an internal standard compound.

“Nephelometric Turbidity Unit” or "*NTU" is the unit by which turbidity in a sample is
measured.

“Practical quantitation level” or “PQL” means the lowest quantitation level of a given
analyte that can be reliably achieved among laboratories within the specified limits of precision
and accuracy of a given analytical method during routine laboratory operating conditions.

"Preservation' means preventing the degradation of a sample due to precipitation, biological
action, or other physical/chemical processes between the time of sample collection and
analysis. The most common examples involve refrigeration at 4 degrees Celsius and lowering
sample pH by the addition of acid to keep dissolved metals in solution or to reduce the
biodegradation of dissolved organic analytes.

GEIl Consultants, Inc. v
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“PAH” means polycyclic aromatic hydrocarbon as defined by EPA Method 8270.

“Quality assurance” or “QA” means the total integrated program for assuring the reliability
of monitoring and measurement data, which includes a system for integrating the quality
planning, quality assessment and quality improvement efforts to meet data end-use
requirements.

“Quality assurance project plan” or “QAPP” means a document, which presents in specific
terms the policies, organization, objectives, functional activities, and specific quality
assurance/quality control activities designed to achieve the data quality goals or objectives of
a specific project or operation.

“Quality control” or “QC” means the routine application of procedures for attaining
prescribed standards of performance in the monitoring and measurement process.

“Semivolatile organic compound” or “SVOC” means compounds amenable to analysis by
extraction of the sample with an organic solvent. For the purposes of this section, semivolatiles
are those target compound list compounds identified in the statement of work in the current
version of the 2005 ASP.

“Target analyte list” or “TAL” means the list of inorganic compounds/elements designated
for analysis as contained in the version of the EPA Contract Laboratory Program Statement of
Work for Inorganics Analysis, Multi-Media, Multi-Concentration in effect as of the date on
which the laboratory is performing the analysis. For the purpose of this chapter, a Target
Analyte List scan means the analysis of a sample for Target Analyte List compounds/elements.

“Targeted compound’ means a hazardous substance, hazardous waste, or pollutant for which
a specific analytical method is designed to detect that potential contaminant both qualitatively
and quantitatively.

“Target compound list plus 30” or “TCL+30” means the list of organic compounds
designated for analysis (TCL) as contained in the version of the EPA “Contract Laboratory
Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration” in
effect as of the date on which the laboratory is performing the analysis, and up to 30
non-targeted organic compounds (plus 30) as detected by gas chromatography/mass
spectroscopy (GC/MS) analysis. For the purposes of this chapter, a TCL+30 scan means the
analysis of a sample for TCL compounds and up to 10 non-targeted volatile organic
compounds and up to 20 non-targeted SVOCs using GC/MS analytical methods. Non-targeted
compound criteria should be pursuant to the version of the EPA “Contract Laboratory Program

GEIl Consultants, Inc. vi
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Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration” in effect as of
the date on which the laboratory is performing the analysis.

“Tentatively identified compound or TIC” means a chemical compound that is not on the
target compound list but is detected in a sample analyzed by a GC/MS analytical method. TICs
are only possible with methods using mass spectrometry as the detection technique. The
compound is tentatively identified using a mass spectral instrumental electronic library search
and the concentration of the compound estimated.

“Unknown compound” means a non-targeted compound which cannot be tentatively
identified. Based on the analytical method used, the estimated concentration of the unknown
compound may or may not be determined.

“Volatile organics” or “VOC” means organic compounds amenable to analysis by the purge
and trap technique. For the purposes of this chapter, analysis of VOCs means the analysis of
a sample for either those priority pollutants listed as amenable for analysis using EPA method
8260B or those target compounds identified as volatiles in the version of the EPA “Contract
Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-
Concentration” in effect as of the date on which the laboratory is performing the analysis.

“Waste oil”” means used and/or reprocessed engine lubricating oil and/or any other used oil,
including but not limited to: fuel oil, engine oil, gear oil, cutting oil, transmission fluid, oil
storage tank residue, animal oil, and vegetable oil, which has not subsequently been refined.

“Well development” means the application of energy to a newly installed well to establish a
good hydraulic connection between the well and the surrounding formation. During
development, fine-grained formation material that may have infiltrated the sand pack and/or
well during installation is removed, allowing water from the formation to enter the well without
becoming turbid and unrepresentative of groundwater in the formation.

GEIl Consultants, Inc. vii



QUALITY ASSURANCE PROJECT PLAN — EMERGING CONTAMINANT SAMPLING
CONSOLIDATED EDISON COMPANY OF NEW YORK

AND

ORANGE & ROCKLAND, INC.

MANUFACTURED GAS PLANT SITES

NEW YORK

AUGUST 2018

1. Purpose

GEI Consultants, Inc., P.C. (GEI) has prepared this Quality Assurance Project Plan (QAPP) to
address sampling for emerging contaminants at Consolidated Edison (Con Edison’s) and
Orange & Rockland, Inc.’s (O&R’s) manufactured gas plant (MGP) sites. The QAPP is a
companion document to the Emerging Contaminant Sampling Work Plan dated August 2018
(Work Plan). The QAPP presents the project scope and goals, organization, objectives, sample
handling procedures and quality assurance/quality control (QA/QC) procedures.

Furthermore, this QAPP identifies project responsibilities, prescribes guidance and
specifications to make certain that:

e Samples are identified and controlled through sample tracking systems and chain-of-
custody (COC) protocols

e Field and laboratory analytical results are valid and usable by adherence to established
protocols and procedures

e Laboratory data are validated, as necessary, so they can be applied to developing a
conceptual understanding of the nature and extent of contamination of groundwater

e All aspects of investigation, from field to laboratory, are documented to provide data
that are technically sound and legally defensible

The requirements of this QAPP apply to all contractor activities as appropriate for their
respective tasks.

This QAPP was prepared based upon guidance provided by the United States Environmental
Protection Agency (EPA) and New York State Department of Environmental Conservation
(NYSDEC) including:

e DER-10, Technical Guidance for Site Investigation and Remediation. NYSDEC. May
3, 2010;

e Analytical Service Protocol, NYSDEC. July 2005;

e US EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations (EPA QA/R-5, March 2001); and

e Guidance for Quality Assurance Project Plans (EPA QA/G-5, December 2002).

GEIl Consultants, Inc. 1
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2. Project Goals and Objectives

Per- and polyfluoroalkyl substances (PFAS) have historically not been evaluated at
remediation sites, and 1,4-dioxane has not been evaluated at the levels that are now thought to
represent a health concern. This initiative is being undertaken as a result of these “emerging
contaminants” having been found in a number of drinking water supplies in New York.
Accordingly, the NYSDEC is requiring that site groundwater is tested for these chemicals.

GEIl Consultants, Inc. 2
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3. Project Organization and Responsibility

The consultant is responsible for the implementation of the scope of work, and associated
performance monitoring tasks including the supervision of contractors, field activities, and the
evaluation and interpretation of data. The consultant will perform the sampling activities and
coordinate submittal of samples to testing laboratories.

The primary responsibilities of each of these personnel are described in the following table.

Key Project Personnel and Responsibilities

Position Areas of Responsibilities

In-House
Consultant

Provide strategic guidance of project activities
Client contact regarding strategic issues
Review of project deliverables

Program Manager Overall program oversight

Project management

Project schedule

Client contact regarding project-related issues
Personnel and resource management

Review of project submittals

Budgeting

Project Manager Client contact regarding project related issues

Coordination of contractors

Technical development and implementation of Work Plan and Field Sampling
Plan

Personnel and resource management
Preparation and review of project submittals
Preparation of project submittals

Budgeting

Field Team Client contact regarding project related issues on day to day basis as part of
Leader field operations

Coordination of contractors

Implementation of Site Management Plan, Work Plan and Field Sampling
Plan Personnel and resource management

Preparation of project submittals

Data Validators Perform data validation activities

Prepare data usability summary reports
Evaluate data with regards to quality objectives

Quality Assurance
Officer/Data
Manager

Manage raw data from the laboratory
Maintain copies of COCs in the project file
QA/QC for sampling, validation and laboratory performance

GEIl Consultants, Inc. 3
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The selected laboratory will be Environmental Laboratory Approval Program (ELAP)-
certified in New York State for Perfluorooctanoic acid (PFOA) and Perfluorooctanessulfonic
acid (PFOS) in drinking water by Modified EPA Method 537. Analytical chemistry

parameters for groundwater samples include:

e 1.4-Dioxane according to EPA Method 8270D SIM
e Target Analyte List (TAL) PFAS according to Modified EPA Method 537

Table 1 provides a summary of quality assurance samples, holding times and analysis for each
media. The PFAS Target Analyte List is shown below.

Group Chemical Name Abbreviation CAS
Number
Perfluorobutanesulfonic acid PFBS 375-73-5
Perfluoroalkyl sulfonates | pg i) rohexanesulfonic acid PFHxS 355-46-4
Perfluoroheptanesulfonic acid PFHpS 375-92-8
Perfluorooctanessulfonic acid PFOS 1763-23-1
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluoroalkyl Perfluorobutanoic acid PFBA 375-22-4
carboxylates Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorooctanoic acid PFOA 335-67-1
Perfluorononanoic acid PFENA 375-95-1
Perfluorodecanoic acid PFDA 335-76-2
Perfluoroundecanoic acid PFUA/PFUdA 2058-94-8
Perfluorododecanoic acid PFDoA 307-55-1
Perfluorotridecanoic acid PFTriA/PFTrDA 72629-94-8
Perfluorotetradecanoic acid PFTA/PFTeDA 376-06-7
Fluorinated Telomer 6:2 Fluorotelomer sulfonate 6:2FTS 27619-97-2
Sulfonates 8:2 Fluorotelomer sulfonate 8:2 FTS 39108-34-4
Perfluorooctane-
sulfonamides Perfluroroctanesulfonamide FOSA 754-91-6
Perfluorooctane- N-methyl perfluorooctanesulfonamidoacetic N-MeFOSAA 2355-31-9
sulfonamidoacetic acid
acids
N-ethyl perfluorooctanesulfonamidoacetic N-EtFOSAA 2991-50-6
acid
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4. Quality Assurance Objectives

This section establishes the QA objectives for measurements that are critical to the project.
The QA objectives are developed for relevant data quality indicators. These indicators include
the method detection limit (MDL), reporting limit (RL), precision, accuracy, completeness,
representativeness, and comparability. The data quality objectives (DQQOs) are based on
project requirements and ensure: (1) that the data generated during the project are of known
quality, and (2) that the quality is acceptable to achieve the project’s technical objectives.

Quantitation Limits are laboratory-specific and reflect those values achievable by the
laboratory performing the analyses. However, in order to ensure that the analytical
methodologies are capable of achieving the DQOs, measurement performance criteria have
been set for the analytical measurements in terms of accuracy, precision, and completeness.
The analytical methods to be used at this site will provide a level of data quality and can be
used to evaluate potential impacts to groundwater at the former MGP site, compared to New
York State Standards, Criteria and Guidance values, and for purposes of risk assessment.

The overall QA objective is to develop and implement procedures for field sampling, chain-
of-custody, laboratory analysis, and reporting, which will provide results that are scientifically
valid and the levels of which are sufficient to meet DQOs. Specific procedures for sampling,
chain of custody, laboratory instruments calibration, laboratory analysis, reporting of data,
internal quality control, and corrective action are described in other sections of the QAPP and
the Field Sampling Plan (FSP).

The data quality indicators are presented in subsections 4.1 through 4.6. Procedures to assess
the data quality indicators are given below in Section 13.

Table 2 provides the RLs, MDLs and the DQOs for groundwater samples. The DQQOs for
groundwater samples for this project include minimum RLs and MDLs specified within the
NYSDECs May 30, 2018 and August 14, 2018 letters.

Table 3 provides the precision and accuracy DQQOs for water samples.

4.1 Required Quantification Limit

The required quantification limit is the quantitative analytical level for individual analytes
needed to make decisions relative to the objectives of the project. Quantitative limits may be
expressed as the MDL or some quantitative level defined in terms relative to the program. It
should be noted that there is some ambiguity in the definitions and use of terms that define
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quantification limits. The MDL presented herein is a well-defined and accepted entity,
although attainable only under ideal laboratory conditions.

Method Detection Limit: The MDL is the minimum concentration of a substance that can be
measured and reported with 99-percent confidence that the analyte concentration is greater
than zero. The MDL is determined from analysis of a sample in a given matrix-type containing
the analyte.

Practical Quantitation Limit: The practical quantitation limit (PQL) [also referred to as the
reporting limit (RL)] is the concentration in the sample that corresponds to the lowest
concentration standard of the calibration curve.

Table 2 provides the reporting limits and the DQOs for groundwater samples as specified in
NYSDEC’s May 30, 2018 letter.

4.2 Accuracy

Accuracy is the closeness of agreement between an observed value and an accepted reference
value. The difference between the observed value and the reference value includes
components of both systematic error (bias) and random error.

Accuracy in the field is assessed through the adherence to all field instrument calibration
procedures, sample handling, preservation, and holding time requirements, and through the
collection of equipment blanks prior to the collection of samples for each type of equipment
being used (e.g., sample liners, drilling shoe, or stainless—steel sampling implements).

The laboratory will assess the overall accuracy of their instruments and analytical methods
(independent of sample or matrix effects) through the measurement of “standards,” materials
of accepted reference value. Accuracy will vary from analysis to analysis because of individual
sample and matrix effects. In an individual analysis, accuracy will be measured in terms of
blank results, the percent recovery (%R) of surrogate compounds in organic analyses, or %R
of spiked compounds in matrix spikes (MSs), matrix spike duplicates (MSDs) and/or
laboratory control samples (LCSs). This gives an indication of expected recovery for analytes
tending to behave chemically like the spiked or surrogate compounds. The laboratory accuracy
will be evaluated in accordance with laboratory quality assurance plan and standard operating
procedures.

4.3 Precision

Precision is the agreement among a set of replicate measurements without consideration of the
“true” or accurate value: i.e., variability between measurements of the same material for the
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same analyte. In environmental sampling, precision is the result of field sampling and
analytical factors. Precision in the laboratory is easier to measure and control than precision
in the field. Replicate laboratory analyses of the same sample provide information on
analytical precision; replicate field samples provide data on overall measurement precision.
The difference between the overall measurement precision and the analytical precision is
attributed to sampling precision. Precision is measured in a variety of ways including
statistically, such as calculating variance or standard deviation. The difference between the
overall measurement precision and the analytical precision is attributed to sampling precision.

Precision in the field is assessed through the collection and measurement of field duplicates.
Field duplicates will be collected at a frequency of one per twenty samples per matrix per
analytical parameter, with the exception of the waste characterization parameters. Precision
will be measured through the calculation of relative percent differences (RPDs) as described
below in subsection 13.2. The resulting information will be used to assess sampling and
analytical variability. Duplicate samples are described below in subsection 5.1.2. Table 1
summarizes the number of duplicates per media sampled.

Precision in the laboratory is assessed through the calculation of RPD for duplicate samples.
For organic analyses, laboratory precision will be assessed through the analysis of MS/MSD
samples and field duplicates. MS/MSD samples or matrix duplicate pairs will be performed
at a frequency of one per twenty primary samples per matrix. Duplicate samples are described
below in subsection 5.1.2. Table 1 summarizes the number of duplicates per media sampled.

4.4 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under normal conditions. “Normal
conditions” are defined as the conditions expected if the sampling plan was implemented as
planned. The objective for completeness is a sufficient amount of valid data to achieve a
predetermined statistical level of confidence. Critical samples must be identified and plans
must be formulated to secure requisite valid data for these samples.

Field completeness is a measure of the amount of (1) valid measurements obtained from all
the measurements taken in the project, and (2) valid samples collected. The field completeness
objective is greater than 90-percent.

Laboratory completeness is a measure of the amount of valid measurements obtained from all
valid samples submitted to the laboratory. The laboratory completeness objective is greater
than 95-percent.
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4.5 Representativeness

Representativeness is a qualitative parameter that expresses the degree to which data accurately
and precisely represents either a characteristic of a population, parameter variations at a
sampling point, a process condition, or an environmental condition within a defined spatial
and/or temporal boundary. To ensure representativeness, the sampling locations have been
selected to provide coverage over a wide area and to highlight potential trends in the data.

Representativeness is dependent upon the proper design of the sampling program and will be
satisfied by ensuring that work plans are followed and that proper sampling, sample handling,
and sample preservation techniques are used.

Representativeness in the laboratory is ensured by using the proper analytical procedures,
appropriate methods, and meeting sample-holding times.

4.6 Comparability

Comparability is a qualitative parameter that expresses the confidence with which one data set
can be compared to another. Comparability is dependent upon the proper design of the
sampling program and will be satisfied by ensuring that the work plan is followed and that
proper sampling techniques are used. Maximization of comparability with previous data sets
is expected because the sampling design and field protocols are consistent with those
previously used.

Comparability is dependent on the use of recognized EPA or equivalent analytical methods
and the reporting of data in standardized units. To facilitate data comparison, the data-
reporting format as presented below will be used:

e Conventions (units reported as): for liquids (weight/unit volume [i.e., micrograms per
liter (ug/L)]); for air (weight/unit volume [i.e., micrograms per cubic meter (ug/m3)]);

e Use common chemical name with corresponding chemical abstract system (Chemical
Abstracts Service [CAS]) code.
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5. Sampling Plan

Environmental sampling will include groundwater sampling. Groundwater samples will be
collected utilizing low-flow sampling methods with peristaltic pumps. Sampling methods and
procedures are presented in the FSP.

5.1 Sample Type, Location, and Frequency

5.1.1 Groundwater samples

Groundwater samples will be collected and submitted for laboratory analysis in accordance
with the Work Plan. Water quality parameters including temperature, pH, turbidity, salinity,
dissolved oxygen (DO) oxidation reduction potential, and specific conductance, will be
collected prior to laboratory analysis. Groundwater samples will be analyzed for 1,4-Dioxane
according to EPA Method 8270D SIM and TAL PFAS according to Modified EPA Method
537.

5.1.2 Field QC Sample Collection

Field QC samples are used to monitor the reproducibility and representativeness of field
sampling activities. The field QC samples are handled, transported and analyzed in the same
manner as the associated field samples. Field QC samples will include equipment blanks, field
duplicates, and MS/MSDs. The quantity, field QC sample type, and analysis is detailed in
Table 1.

Equipment Blank Samples are used to monitor the adequacy of decontamination procedures
and possible sources of contamination such as potential laboratory methodologies. Equipment
blanks will consist of laboratory-supplied, distilled or de-ionized water and will be used to
check for potential contamination of the equipment which may cause sample contamination.
Equipment blanks will be collected by routing the distilled water through a decontaminated
piece of sampling equipment or disposable sampling equipment into laboratory supplied
bottles. Non-dedicated field equipment will be decontaminated as specified below in
subsection 4.3. Equipment blanks will be submitted to the laboratory at a frequency of one per
day per parameter.

Field Duplicate Samples, also referred to as blind duplicate samples, are two samples that are
submitted from the same interval using the same sample procedures. Field duplicates will be
used to assess the sampling and analytical reproducibility. Both samples are collected utilizing
the same methods and are submitted for the same laboratory analysis; however, different
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sample identification numbers are used. Field duplicates will be submitted at a frequency of
one-per-20 samples for all matrices and all parameters.

MS/MSD Samples are two additional aliquots of the same sample submitted for the same
parameters as the original sample. However, the additional aliquots are spiked with the
compounds of concern. Matrix spikes provide information about the effect of the sample
matrix on the measurement methodology. MS/MSDs will be submitted at a frequency of one-
per-20 investigative samples per matrix for organic parameters.

Refer to Table 1 for a summary of QC sample preservation and container requirements.

5.2 Sample Preservation and Containerization

The analytical laboratory will supply the sample containers for the chemical samples. These
containers will be cleaned by the manufacturer to meet or exceed all analyte specifications
established in the latest EPA’s Specifications and Guidance for Contaminant-Free Sample
Containers. Certificates of analysis are provided with each bottle lot and maintained on file to
document conformance to EPA specifications. The containers will be pre-preserved, where
appropriate. Sample preservation and containerization details are outlined in Table 1.

5.3 Equipment Decontamination

All non-dedicated sampling equipment shall be cleaned between each use in the following
manner:

e Wash and scrub with Alconox (or non-phosphate soap) and water mixture

e Tap water rinse

e Decontamination fluids will be containerized into United States Department of
Transportation (USDOT)/UN-approved 55-gallon drums or containment vessels and
will be characterized and disposed of by Con Edison and O&R at an approved disposal
facility.
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6. Documentation and COC

6.1 Sample Collection Documentation

6.1.1 Field Notes

Field notes documenting field activities will be maintained daily field sampling sheets in
general accordance with the FSP. No erasures or obliterations of field notes will be made. If
an incorrect entry is made, the information will be crossed out with a single strike mark, which
is signed and dated by the sampler. The correction shall be written adjacent to the error.

Field sampling sheets will be reviewed at regular intervals by the field team leader, site
manager and project manager for completeness and representativeness. When necessary, field
sampling sheets will be supported by daily activity reports.

6.1.2 COC Records

Sample custody is discussed in detail below in subsection 6.2. COC records are initiated by
the samplers in the field. The field portion of the custody documentation should include:

e The project name

e The project number

e Signature(s) of sampler (s) responsible for sample custody
e Sample Name/ID number

e Date and time of collection

e Whether the sample is grab or composite

e Names of individuals involved in sampling

e Required analytical methods

e Air bill or other shipping number (if applicable)

On a regular basis (daily or on such a basis that all holding times will be met), samples will be
transferred to the custody of the respective laboratories, via third-party commercial carriers or
via laboratory courier service. Sample packaging and shipping procedures, and field COC
procedures are described below in subsection 6.2.1 of this Plan. Sample receipt and log-in
procedures at the laboratory are described below in subsection 6.2.2 of this Plan.
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6.1.3 Sample Labeling

Each sample will be labeled with an adhesive label using indelible ink. The label should
include the date and time of collection, sampler’s initials, tests to be performed, preservative
(if applicable), and a unique identification. The following identification scheme will be used:

PRIMARY SAMPLE TYPES QA/QC SAMPLE TYPES
GROUNDWATER SAMPLES EQUIPMENT BLANKS
Monitoring Well-1D SAMPLE-ID - [DATE]

MATRIX SPIKE/DUP

SAMPLE [ID] [DEPTH] [EITHER MS OR MSD]
BLIND DUPLICATES
SAMPLE-ID[XX][DATE]

This sample label contains the authoritative information for the sample. Inconsistencies with
other documents will be settled in favor of the vial or container label unless otherwise corrected
in writing from the field personnel collecting samples or the Data Manager and/or the Project
QA Officer.

6.1.4 Sample Handling

Samples will be handled in general accordance with the FSP.

6.2 Sample Custody

The COC provides a record of the custody of any environmental field sample from the time of
collection to the delivery to the laboratory. Custody is one of several factors that are necessary
for the admissibility of environmental data as evidence in a court of law. Custody procedures
help to satisfy the two major requirements for admissibility: relevance and authenticity.
Sample custody is addressed in three parts: field sample collection, laboratory analysis, and
final evidence files.

A sample is considered to be under a person’s custody if:

e The item is in the actual possession of a person

e The item is in the view of the person after being in actual possession of the person

e Theitem was in the actual physical possession of the person but is locked up to prevent
tampering

e The item is in a designated and identified secure area
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6.2.1 Field Custody Procedures

Samples will be collected following the sampling procedures indicated in the FSP. A summary
of samples and collection methods are provided above in Section 5 of this QAPP.
Documentation of sample collection is described above in subsection 6.1. Sample COC and
packaging procedures are summarized below. These procedures will ensure that the samples
will arrive at the laboratory with the COC intact.

e The field sampler is personally responsible for the care and custody of the samples until
they are transferred or dispatched properly. Field procedures have been designed such
that as few people as possible will handle the samples.

e All bottles will be identified by the use of sample labels with sample numbers, sampling
locations, date/time of collection, and type of analysis. The sample naming system is
presented above in subsection 6.1.3.

e Sample labels will be completed for each sample using waterproof ink.

e Samples will be accompanied by a completed COC form. The sample numbers and
locations will be listed on the COC form. When transferring the possession of samples,
the individuals relinquishing and receiving will sign, date, and note the time on the
record. This record documents the transfer of custody of samples from the sampler to
another person, to a mobile laboratory, and to the laboratory facility.

e All shipments will be accompanied by the COC record identifying the contents. The
original record will accompany the shipment, and copies will be retained by the sampler
and provided to the data manager and placed in the project files.

e Samples will be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis, with a separate signed custody record enclosed in and secured
to the inside top of each sample box or cooler. Shipping containers will be secured
with strapping tape and custody seals for shipment to the laboratory. The custody seals
will be attached to the cooler and covered with clear plastic tape after being signed by
field personnel.

e If the samples are sent by common carrier, the air bill will be used. Air bills will be
retained as part of the permanent documentation. Commercial carriers are not required
to sign off on the custody forms since the custody forms will be sealed inside the sample
cooler and the custody seals will remain intact.

e Samples remain in the custody of the sampler until transfer of custody is completed.
This consists of delivery of samples to the laboratory sample custodian, and signature
of the laboratory sample custodian on COC document as receiving the samples and
signature of sampler as relinquishing samples.
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6.2.2 Laboratory Custody Procedures

After accepting custody of the shipping containers, the laboratory will document the receipt of
the shipping containers by signing the COC record. The laboratory will:

Examine the shipping containers to verify that the custody tape is intact

Examine all sample containers for damage

Determine if the temperature required for the requested testing program has been
maintained during shipment and document the temperature on the COC records
Compare samples received against those listed on the COC

Verify that sample holding times have not been exceeded

Examine all shipping records for accuracy and completeness

Determine sample pH (if applicable) and record on COC forms

Sign and date the COC immediately (if shipment is accepted) and attach the air bill
Note any problems associated with the coolers and/or samples on the cooler receipt
form and notify the laboratory project manager, who will be responsible for contacting
the GEI data manager

Attach laboratory sample container labels with unique laboratory identification and test
Place the samples in the proper laboratory storage

Following receipt, samples will be logged in according to the following procedure:

The samples will be entered into the laboratory tracking system. At a minimum, the
following information will be entered: project name or identification, unique sample
numbers (both client and internal laboratory), type of sample, required tests, date and
time of laboratory receipt of samples, and field 1D provided by field personnel.

The completed COC, air bills, and any additional documentation will be placed in the
project file.
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7. Calibration Procedure

7.1 Field Instruments

Field instruments will be calibrated according to the manufacturer’s specifications. Water
quality meters will be calibrated with known reference solutions. All calibration procedures
performed will be documented on the field sampling sheets and will include the date/time of
calibration, name of person performing the calibration, reference standard used, and the
readings.

7.2 Laboratory Instruments

Calibration procedures for a specific laboratory instrument will consist of initial calibrations,
initial calibration verifications, and/or continuing calibration verification.  Detailed
descriptions of the calibration procedures for a specific laboratory instrument are included in
the laboratory’s quality assurance plan, which describe the calibration procedures, their
frequency, acceptance criteria, and the conditions that will require recalibration.
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8. Sample Preparation and Procedures

Analytical samples will be collected in general accordance with the FSP and as specified in a
job-specific Work Plan. Groundwater samples will be analyzed for 1,4-Dioxane according to
EPA Method 8270D SIM and TAL PFAS according to Modified EPA Method 537. Analytical
samples will be collected into laboratory-preserved sample containers and will be preserved as
indicated in Table 1.
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9. Data Reduction, Validation, and Reporting

Appropriate QC measures will be used to ensure the generation of reliable data from sampling
and analysis activities. Proper collection and organization of accurate information followed
by clear and concise reporting of the data is a primary goal in this project. Complete data
packages suitable for data validation to support the generation of a Data Usability Summary
Report (DUSR) according to NYSDEC requirements will be provided by the analytical
laboratory. Complete data packages suitable for data validation to support the generation of a
DUSR according to NYSDEC requirements will be provided by the project data validator.

9.1 Field Data Evaluation

Measurements and sample collection information will be transcribed directly onto standardized
forms. If errors are made, results will be legibly crossed out, initialed and dated by the person
recording the data, and corrected in a space adjacent to the original (erroneous) entry. Reviews
of the field records by the field team leader, site manager, and project manager will ensure
that:

e Standardized forms have been filled out completely and that the information recorded
accurately reflects the activities that were performed.

e Records are legible and in accordance with good record keeping procedures, i.e., entries
are signed and dated, data are not obliterated, changes are initialed, dated, and
explained.

e Sample collection, handling, preservation, and storage procedures were conducted in
accordance with the protocols described in the FSP and Work Plan, and that any
deviations were documented and approved by the appropriate personnel.

9.2 Analytical Data Validation

An independent validation of the analytical data will be completed. Project-specific
procedures will be used to validate analytical laboratory data. The basis for the validation will
be the USEPA Contract Laboratory Program (CLP) National Functional Guidelines for
Organic Data Review (January 2005) and the USEPA CLP National Functional Guidelines for
Inorganic Data Review (October 2004), modified to accommodate the criteria in the analytical
methods used in this program, and Region 1l Standard Operating Procedures (SOPs) for CLP
Organic Data review (Revision 11, June 1996) and Evaluation of Metals for the CLP Program
(Revision 11, January 1992). Critical functions for determining the validity of generated data
are: (1) strict adherence to the analytical methods, (2) assurance that the instrumentation
employed was operated in accordance with defined operating procedures, (3) assurance that
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quality parameters built into the analytical procedures have been adhered to, and (4)
confirmation that the DQOs have been met.

Table 2 highlights the QC criteria and holding time requirements for all analyses conducted
under this program. These criteria will be used to evaluate and qualify the data during
validation.

Laboratory deliverables will consist of an original hard copy data package that is in general
accordance with NYSDEC Analytical Service Protocol (ASP) Category B data deliverable
requirements. Data validation is required for all data.

Data validation will be completed by the consultants’ data validators or qualified contracted
personnel. Validation will include all technical holding times, as well as QC sample results
(blanks, surrogate spikes, laboratory duplicates, MS/MSDs, and LCSs), tunes, internal
standards, calibrations, target compound identification, and results calculations.

For all analyses, the laboratory will report results which are between the laboratory’s RL and
the MDL; these results will be qualified as estimated (J) by the laboratory.

The overall completeness of the data package will also be evaluated by the data validator.
Completeness checks will be administered on all data to determine whether full data
deliverables were provided. The reviewer will determine whether all required items are present
and request copies of missing deliverables.

Upon completion of the validation, a report will be prepared. This report will summarize the
samples reviewed, elements reviewed, any nonconformance with the established criteria, and
validation actions. Data qualifiers will be consistent with EPA National Functional Guidelines.
This report will be in a format consistent with NYSDEC’s DUSR.

9.3 Analytical Data Deliverable

Laboratory deliverables will consist of an original hard copy data package that is in general
accordance with NYSDEC ASP Category B data deliverable requirements.
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10. Internal Quality Control

Laboratory and field quality internal control checks will be used to ensure the data quality
objectives are achieved. At a minimum, this will include:

e MS and/or MS/MSDs samples

e Matrix duplicate analyses

e Laboratory control spike samples

e Instrument calibrations

e Instrument tunes for semivolatile organic compound (SVOC) 8270D analyses

e Method and/or instrument blanks

e Surrogate spikes for organic analyses

e Internal standard spikes for SVOC 8270D analyses

e Detection limit determination and confirmation by analysis of low-level calibration
standard

Field quality control samples will include:

e Equipment blanks as outlined in Table 1
e Field duplicate samples as outlined in Table 1
e MS/MSDs as outlined in Table 1
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11. Performance and System Audits

Audits are an independent means of: 1) evaluating the operation or capability of a
measurement system, and 2) documenting the use of QC procedures designed to generate data
of know and acceptable quality.

Field audits may be completed to assess sample collection protocols, determine the integrity
of COC procedures, and evaluate sample documentation and data handling procedures. Field
audits may be scheduled by the QA officer, Project Manager (PM), site manager or in-house
consultant, at their discretion. Written records of audits and any recommendations for
corrective action will be submitted to the PM.

The QA officer is the interface between management and project activities in matters of project
quality. The QA officer will review the implementation of the QAPP. Reviews will be
conducted at the completion of field activities and will include the results of any audits and an
evaluation of the data quality.
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12. Preventative Maintenance

Preventative maintenance will be performed on field equipment in accordance with the
manufacturer’s recommendations. Preventative maintenance to field equipment will be
provided by equipment vendors.

Laboratory equipment calibration and maintenance procedures are specified in Test America’s
laboratory quality manual.
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13. Specific Procedures to Assess Data Quality
Indicators

QC analyses conducted as a part of the testing program will provide a quantitative quality
assessment of the data generated and their adherence to the data quality indicators. The data
quality indicators ensure that the quality assurance objectives for the project are met.

13.1 Detection Limits

13.1.1 Method Detection Limit

The MDL is defined as follows for all measurements:
MDL = (t[n-1,1-a=0.99]) X (s)

where: s = standard deviation of the replicate analysis,
t(n-1, 1-a=0.99) = student’s t-value for a one-sided, 99-percent
confidence level and a standard deviation estimate with n-1 degrees of
freedom

The MDLs calculated by the laboratory are determined under ideal conditions. MDLs for
environmental samples are dependent on the sample aliquot, the matrix, the concentration of
analyte, and interference present in the matrix, the percent of moisture, dilution factor, etc.
The MDL for each sample analysis will be adjusted accordingly.

13.1.2 Reporting Limit

The RL is the concentration of an analyte in the sample that corresponds to the lowest
concentration standard of the calibration curve. As with the MDLs, the RLs are dependent
on the sample aliquot, the final sample volume, the percent of moisture, dilution factor, etc.
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The RL is determined as follows:

_ Lowest conc. std (ng) « Sample aliquot (mL or g) « DF x 100

PQL —_—
Q Volume injected (uL) Final volume (mL) (100 - PM)
where: DF = dilution factor, including all dilutions or lost

samples not accounted for in a sample aliquot/final
volume ratio

%M = percent moisture for solid samples

13.2 Precision

Variability will be expressed in terms of the RPD when only two data points exist. The RPD
is calculated as:

RPD = (Larger Value - Smaller Value)

= x 100%
[(Larger Value + Smaller VValue)/2]

For data sets greater than two points, the percent relative standard deviation (percent Relative
Standard Deviation [RSD]) is used as the precision measurement. It is defined by the equation:

Percent RSD = Standard Deviation 100%

Mean

Standard deviation (SD) is calculated as follows:

2

SD= Z(yi'-i)

n
i=1 n

where: SD = standard deviation

yi = measured value of the ith replicate
y = mean of replicate measurements

n number of replicates
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For measurements such as pH, where the absolute variation is more appropriate, precision is
usually reported as the absolute range (D) of duplicate measurements:

D= | first measurement - second measurement |

or as the absolute standard deviation previously given. RPD, %RSD, and D are independent
of the error of the analyses and reflect only the degree to which the measurements agree with
each other, not the degree to which they agree with the true value for the parameter measured.

13.3 Accuracy

Accuracy is related to the bias in a measurement system. Accuracy describes the degree of
agreement of a measurement with a true value. Accuracy will be expressed as percent recovery
for each matrix spike analyte by using the following equation:

% Recovery= Css-Cus X 100%

Csa

where: Css = measured concentration in spiked sample
Cus = measured concentration in unspiked sample
Csa = known concentration added to the sample

Accuracy for a measurement such as pH is expressed as bias in the analysis of a standard
reference sample according to the equation:

Bias = pHm-pH:
where: pHm = measured pH
pH: = the true pH of the standard reference sample

13.4 Completeness

Data completeness is a measure of the amount of usable data resulting from a measurement
effort. For this program, completeness will be defined as the percentage of valid data obtained
compared to the total number of measurements necessary to achieve our required statistical
level of confidence for each test. The confidence level is based on the total number of samples.
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Data completeness is calculated as:

Number of valid data points
Number of data points necessary for confidence level

x100%

Completeness =

The completeness goal is to generate a sufficient amount of valid data. It is anticipated that
95-percent of the data will be complete. Data validation criteria discussed in Section 10 of this
QAPP will be used to determine data completeness. Any data deficiencies and their effect on
project goals will be evaluated in the DUSR.

13.5 Representativeness

Representativeness is a qualitative statement that expresses the extent to which the sample
accurately and precisely represents the characteristics of interest of the study.
Representativeness is primarily concerned with the proper design of the sampling program and
is best ensured by proper selection of sampling locations and the taking of a sufficient number
of samples. It is addressed by describing the sampling techniques, the matrices sampled, and
the rationale for the selection of sampling locations, which are discussed in the FSP and job-
specific Work Plan.

13.6 Comparability

Comparability is a qualitative parameter expressing the confidence that one set of data can be
compared to another. Comparability is possible only when standardized sampling and
analytical procedures are used.
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14. Corrective Action

If unacceptable conditions are identified as a result of audits or are observed during field
sampling and analysis, the PM, Field Team Leader, and QA officer will document the
condition and initiate corrective procedures. The specific condition or problem will be
identified, its cause will be determined, and appropriate action will be implemented.

The entire sampling program will be under the direction of the PM and QA officer. The
emphasis in this program is on preventing problems by identifying potential errors,
discrepancies, and gaps in the data collection and the laboratory analysis and interpretation
process. Any problems identified will be promptly resolved. Likewise, follow-up corrective
action is always an option in the event that preventative corrective actions are not effective.

The acceptance limits for the sampling and analyses to be conducted in this program will be
those stated in the method or defined by other means in the Work Plan and FSP. Corrective
actions are likely to be immediate in nature and most often will be implemented by the
contracted laboratory analyst or the PM. The corrective action will usually involve
recalculation, reanalysis, or repeating a sample run.

14.1 Immediate Corrective Action

Corrective action in the field may be needed when the sample requirements are changed (i.e.,
more/less samples, sampling locations other than those specified in the Work Plan), or when
sampling procedures and/or field analytical procedures require modification, etc. due to
unexpected conditions. The field team may identify the need for corrective action. The Field
Team Leader, Site Manager, and PM will approve the corrective action and notify the QA
officer. The PM and QA officer will approve the corrective measure. The Field Team Leader
and Project Manager will ensure that the corrective measure is implemented by the field team.

Corrective actions will be implemented and documented in the field record book.
Documentation will include:

e A description of the circumstances that initiated the corrective action
e The action taken in response

e The final resolution

e Any necessary approvals
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Corrective action in the laboratory will be completed in accordance with the quality assurance
procedures. Any corrective actions completed by the laboratory will be documented in both
the laboratory’s corrective action files, and the narrative data report sent from the laboratory
to the PM. If the corrective action does not rectify the situation, the laboratory will contact the

PM, who will determine the action to be taken and inform the appropriate personnel.

If potential problems are not solved as an immediate corrective action, the contractor will apply
formalized long-term corrective action if necessary.
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Table 1. Analytical Methods/Quality Assurance Summary Table

MGP Sites
New York
Number of QA/QC Samples Total
Primary Equipment Number of Analytical
Media Samples Blank Duplicate | MS/MSD [ Samples Parameters | Method | Preservative | Holding Time Container
1/20, at . 8270D R
Ground TBD least daily 1/20 1/20 TBD 1,4-Dioxane SIM Cool to 4°C 7 days (1) 500 mL amber glass bottle
Water TBD 1/20, a.t 1/20 1/20 TBD PFAS Modified Cool to 4°C 14 days (2) 500 mL HDPE or pplypropylene
least daily 537 bottles, no bottle cap liners
Notes:

Waste Characterization disposal sample analysis will meet the requirements of the selected disposal facility.

TBD - To Be Determined

PFAS - Per- and Polyfluoroalkyl Substances
SIM - Selective lon Monitoring

TAL - Target Analyte List

°C- Degrees Celsius

0z. - ounce

mL - Milliliter

GEI Consultants, Inc., P.C.

Page 1 of 1
Project 070251

August 2018
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Table 2. Chemical Parameters, Reporting Limits and Data Quality Objectives for Groundwater Samples

MGP Sites
New York
CAS Number Analyte DQO's RL? MDL2
Per- and Polyfluoroalkyl Substances Method Modified 537 (ng/L)
375-73-5 Perfluorobutanesulfonic acid 2 <2 TBD
355-46-4 Perfluorohexanesulfonic acid 2 <2 TBD
375-92-8 Perfluoroheptanesulfonic acid 2 <2 TBD
1763-23-1 Perfluorooctanessulfonic acid 2 <2 TBD
335-77-3 Perfluorodecanesulfonic acid 2 <2 TBD
375-22-4 Perfluorobutanoic acid 2 <2 TBD
2706-90-3 Perfluoropentanoic acid 2 <2 TBD
307-24-4 Perfluorohexanoic acid 2 <2 TBD
375-85-9 Perfluoroheptanoic acid 2 <2 TBD
335-67-1 Perfluorooctanoic acid 2 <2 TBD
375-95-1 Perfluorononanoic acid 2 <2 TBD
335-76-2 Perfluorodecanoic acid 2 <2 TBD
2058-94-8 Perfluoroundecanoic acid 2 <2 TBD
307-55-1 Perfluorododecanoic acid 2 <2 TBD
72629-94-8 |Perfluorotridecanoic acid 2 <2 TBD
376-06-7 Perfluorotetradecanoic acid 2 <2 TBD
27619-97-2 |6:2 Fluorotelomer sulfonate 2 <2 TBD
39108-34-4 [8:2 Fluorotelomer sulfonate 2 <2 TBD
754-91-6 Perfluroroctanesulfonamide 2 <2 TBD
2355-31-9  |N-methyl perfluorooctanesulfonamidoacetic acid 2 <2 TBD
2991-50-6 N-ethyl perfluorooctanesulfonamidoacetic acid 2 <2 TBD
Semivolatile Organic Compounds (ug/L) via Method 8270D SIM
123-91-1 T1 ,4-Dioxane 0.35 TBD <0.35
Notes:

ug/L - milligrams per Liter

ng/L - nanograms per Liter

RL - Reporting Limit

MDL - Method Detection Limit
DQO - Data Quality Objectives
1 - DQOs are based on NYSDECs letter dated August 14, 2018.

2 - Where not specified, RLs and MDLs will be based on the selected laboratory's Reporting Limits and Method
Detection limits.

GEIl Consultants, Inc., P.C.
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Table 3. Quality Control Limits Precision and Accuracy for Groundwater Samples

MGP Sites
New York
MS/MSD % Recovery LCS % Recovery Surrogate % Recovery
Analytical Analytical Method MS/MSD Compound Low High RPD Low High Surrogate Low High
SVOCs 8270D SIM 1,4-Dioxane TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorobutanesulfonic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorohexanesulfonic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluoroheptanesulfonic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorooctanessulfonic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorodecanesulfonic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorobutanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluoropentanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorohexanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluoroheptanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorooctanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
PFAS Modified 537 Perfluorononanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorodecanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluoroundecanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorododecanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorotridecanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluorotetradecanoic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 6:2 Fluorotelomer sulfonate TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 8:2 Fluorotelomer sulfonate TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 Perfluroroctanesulfonamide TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 N-methy! perfluorooctanesulfonamidoacetic acid TBD TBD TBD TBD TBD TBD TBD TBD
Modified 537 N-ethyl perfluorooctanesulfonamidoacetic acid TBD TBD TBD TBD TBD TBD TBD TBD
Notes:
TBD - To Be Determined
MS - Matrix Spike
MSD - Matrix Spike Duplicate
LCS - Laboratory Control Sample
(a) Matrix spike only
(b) Laboratory duplicate RPD
NA - Not Applicable
SVOCs - semivolatile organic compounds
RPD - Relative Percent Difference
Page 1 of 1 August 2018
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GEI CONSULTANTS, INC. SOP No. GW-015
Environmental Standard Operating Procedures Revision No. 0
Atlantic and New England Regions Effective Date: June 2018

STANDARD OPERATING PROCEDURE
GW-015 Groundwater Sampling for PFAS

1.

Objective

This Standard Operating Procedure (SOP) was developed to describe the methods
for screening for poly and perfluoroalkyl substances (PFAS) in groundwater. Given
the extremely low detection limits associated with PFAS analysis and the many
potential sources of trace levels of PFAS, field personnel will follow the protocols
described in this SOP to avoid the potential for false detections of PFAS. Specific
precautions to be taken during field sampling are discussed in detail below.

Execution

Materials acceptable for sampling include: stainless steel, high density
polyethylene (HDPE), PVC, silicone, acetate and polypropylene.
Grundfos pumps and bladder pumps are known to contain PFAS materials
and will not be used to collect groundwater samples.

Decontamination will include two steps; detergent and a clean water rinse.
Place plastic sheeting adjacent to the monitoring well for use as a clean
work area. Prevent sampling equipment from contacting the ground or
other surface that could compromise sample integrity.

Collect the groundwater sample (up to the brim leaving no head-space)
from the tubing into the pre-labelled 500 mL HDPE bottles and tightly
screw on the HDPE lined cap (snug, but not too tight).

Samples should be collected from the sample tubing directly into pre-
labelled water sample containers — HDPE bottles fitted with an HDPE
lined screw cap only.

Do not filter samples.

Container labels will be completed using pen/pencil (i.e. NO MARKERS)
after the caps have been placed back on each bottle.

Prior to collection of samples, field personnel must wash their hands and
don a new set of nitrile gloves. Gloved hands must not be used to
subsequently handle papers, pens, clothes, etc., prior to the collection of
PFAS samples.

The PFAS samples bottle caps must remain on the bottle until
immediately prior to sample collection and the bottle immediately sealed
after sample collection. This will minimize potential loss of PFAS, through
volatilization. The bottle cap must remain in the other hand of the sampler,
until replaced on the bottle. PFAS sample bottles will not be rinsed during
sampling.

During PFAS sampling, water turbulence should be minimized to avoid
potential volatilization from aqueous solution; this could include: adjusting
discharge rates prior to sampling and inclining the sample bottle neck,
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during filling of the bottle. Ensure the rim of the bottle does not come into
direct contact with the equipment or tubing.

=  Groundwater samples will be collected in pre-labelled, laboratory-supplied
"PFAS free" HDPE sample bottles.

= Labelling information and time of sampling should be recorded on the
Field Reports. Avoid using markers. All sampling materials should be
treated as single use and disposed following completion of sampling at
each monitoring well.

= Keep samples as dry as possible. Ensure that sample bottles are securely
closed.

= Samples should be placed in coolers and kept at a cool temperature until
transportation to the lab. Samples must be kept at between 0—4 °C in an
insulated, durable transport container.

3. Limitations

= Packaged food:

= Field personnel should avoid the use of paper bags and should not
bring food onsite in any paper packaging (i.e., do not bring any fast
food to the site that uses any form of paper wrapping such as
sandwiches, coffee in paper cups, etc.).

= Avoid products such as aluminum foil, coated papers, and coated
textiles onsite.

= Avoid foods that have been fried on a frying pan onsite as the
Teflon coating on most frying surfaces is made of a fluorinated
coating and could represent a potential source of PFAS.

= Snacks and meals (lunch) are not to be eaten in the field vehicle or
in the immediate vicinity of sampling activities (i.e., within 30 feet).
When field personnel require a break to eat or drink, they should
remove their gloves and coveralls and move to an appropriate
location (preferably downwind). When finished, field personnel
should then tidy up and put their coveralls and gloves back on prior
to returning to the work area.

» Field Gear:

= Water resistant, water proof or stain-treated clothing will not be
worn during the field program.

= Field clothing to be worn on site should be restricted to natural
fibers (preferably cotton) and not synthetic.

= Field clothing should be laundered with minimal use of soap
(multiple washings since purchase), no fabric softener or scented
products and after they have been cleaned, the clothing should be
rinsed again with water only before drying (no fabric softener, etc.).

= Preferably, field gear should be cotton construction, old and well
laundered. New cotton clothing may contain PFAS related
treatments. The use of new clothing while sampling or sample
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handling shall be avoided. Gore-Tex™ consists of a PFAS
membrane. Gore-Tex™ clothing shall not be worn during the
sampling program.
Avoid plastic coating or glue materials. Waterproof field books are
not to be used. Field reports should be on loose paper on masonite
or aluminum clip boards (i.e. plastic clip boards, binders or spiral
hard cover notebooks are not acceptable) using a pencil. Sharpies
should not be used.
Most safety footwear are made from leather and synthetic fibers
that have been treated to provide some degree of
waterproofing/increased durability and represent a source of trace
PFAS. For the health and safety of field personnel, the protection
for footwear must be maintained. As such, contact with safety
footwear will take place after field personnel remove themselves
from immediate vicinity of the sample port (i.e. 30 feet).
Disposable nitrile gloves must be worn at all times. Further, a new
pair of nitrile gloves shall be donned prior to the following activities
at each sample location:
e Decontamination of re-usable sampling equipment;
e Prior to contact with sample bottles;
e Insertion of anything into the monitoring well (e.g. HDPE
tubing);
e Handling of any QA/QC samples including equipment
blanks; and
o After the handling of any non-dedicated sampling equipment,
contact with non-decontaminated surfaces, or when judged
necessary by field personnel.

= Field vehicle:

The field vehicle seats may be treated with stain resistant products
by the manufacturer. The seats of the vehicle shall be covered with
a well laundered cotton blanket for the duration of the field program
in order to avoid direct contact between field clothing and the seats
of the vehicle.

= Personnel Hygiene:

Field personnel will not use shampoo, conditioner, body gel,
cosmetic or hand cream as part of their personal
cleaning/showering routine on the day of a sampling event, as
these products may contain surfactants and represent a potential
source of PFAS. It is strongly recommended that field personnel
shower as per normal routine the night before and then rinse with
water only on the morning of sampling event. Use of bar soap is
considered acceptable, although soap containing moisturizing
lotions should be avoided.
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= Moisturizers, cosmetics and dental floss may contain PFAS and
shall not be used throughout the duration of the field program,
either on or off-site. Sunscreen and insect repellent also cannot be
used.

= For washroom breaks, field personnel will remove themselves from
the immediate vicinity of the sampling location (i.e., 30 feet) and
then remove gloves and overalls. Field personnel should wash as
normal with extra time for rinsing with water after soap use. When
finished washing, the use of air dryer is preferred and the use of
paper towel for drying is to be avoided (if possible).

= Visitors:

» Visitors to the site are asked to remain at least 30 feet from

sampling areas.

4. Contacts
Melissa Felter
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Table 1. Proposed Groundwater Sampling Locations and Schedule

Site Name

Site Name

Well Selection Rational

Sampling Schedule

Astoria MGP

MGP201, MGP136, F25B, F49, F52, F59 and K138

Wells F49 and MGP201 are upgradient; wells MGP136, F52, F59 and K138 are
mid-gradient; well F25B is downgradient

4thQtr 2019 (coincides with field investigation in Astoria Pipe yard, where the
work plan is currently under NYSDEC review)

Cedar St. MGP New Rochelle

MW-09; MW-08A; MW-10

Wells MW-08A and MW-10 are updgradient and well MW-09 is downgradient.
No MGP impacts have been observed in these wells

4th Qtr 2019 (coincides with field work associated with the Site's approved
remedial action)

Central Ave- Peekskill MGP

MW-02, MW-08

Well MW-01 is upgradient and well MW-08 is downgradient (it is a very smal
area of concern)

4th Qtr 2018

E11th St. MGP - Jacob Riis NYCHA Housing

MW-122A; MW-128A

Well MW-122A is an upgradient and well MW-128A is a downgradient well

4th Qtr 2019 (associated with pending SMP
monitoring event)

E14th St. Works (East River Generating Station)/Ballfield MW-17; MW-18 Well MW-17 is upgradient and well MW-18 is downgradient. They are the only 2 4th Qtr 2019
wlls onsite
E99th St. Works MW-11; MW-03 Well MW-11 is upgradient and well MW-03 is downgradient. No MGP impacts 2nd Qtr 2019 (associated with next round of groundwater sampling after new

have been observed in these wells

wells are installed)

E108th St Gasholder

MW-107; MW-108

Wells MW-107 and MW-108 are both updgradient. No MGP impacts have been
observed in these wells

4th Qtr 2018 (associated with pending groundwater monitoring event)

E111th St. MGP

MW-101;MW-102; MW-104

Wells MW-101 and MW-102 are downgradient and well MW-104 is upgradient.
No MGP impacts have been observed in these wells.

4th Qtr 2018 (associated with pending groundwater monitoring event)

E138th St. - Bronx Works

MW-02; MW-06

Well MW-02 is upgradient and well MW6 is downgradient

4th Qtr 2019 (associated with pending SMP
monitoring event)

Farrington St. Holder

CMW-36, MW-14, MW-17

CMW-36: upgradient well; no MGP-related impacts were observed during
installation of this monitoring well. MW-14: centrally located well; no MGP-
related impacts were observed during installation of this monitoring well. MW-17:
downgradient well; no MGP-related impacts were observed during installation of
this monitoring well.

4th Qtr 2018 (associated with pending groundwater monitoring event)

Farrington St. MGP

MW-CSB-60, MW-21, MW-27

MW-CSB-60: upgradient well; no MGP-related impacts were observed during
installation of this monitoring well. MW-21: centrally located well; no MGP-
related impacts were observed during installation of this monitoring well. MW-
27: downgradient well; no MGP-related impacts were observed during installation.

4th Qtr 2018, (associated with PDI field work, pending NYSDEC approval of PDI
Work Plan)

Hastings Gas Works

MW-02, MW-06, PZ-109

MW-02: upgradient well not impacted by MGP source material.
MW-06: centrally located well not impacted by MGP source material.
PZ-109: downgradient well not impacted by MGP source material.

4th Qtr 2018 (associated with pending annual site groundwater monitoring event)

Hester Street MGP

MW-12, MW-1, MW-7

MW-01: down gradient well not impacted by MGP source material.
MW-07: upgradient well not impacted by MGP source material.
MW-12: upgradient well not impacted by MGP source material

4th Qtr 2018

Ossining MGP

MW-06, MW-13, MW-09

MW-06: upgradient well; MW-13: centrally located well; MW-09: upgradient well

4th Qtr 2018 (associated with pending quarterly NAPL monitoring event)

Pelham MGP Offsite

MW-07; MW-09B

MW-07: upgradient; MW-09B: downgradient

4th Qtr 2019 (pending off-site
RI completion)

Peemart Ave-Peekskill MGP

MW-04, MW-20, MW-27

MW-04: upgradient well; MW-20 and MW-27: downgradient wells

4th Qtr 2019 (pending remediation of OU1)

Rye MGP MGP-MW-112S; MGP-MW-104 MGP-MW-112S: upgradient well; MGP-MW-104: downgradient well; possible 4th Qtr 2019 (associated with pending SMP
NAPL presence monitoring event)
W45th St.Gas Works MW-10; MW-16 MW-10: upgradient well; MW16: downgradient well 4th Qtr 2019 (associated with pending SMP
monitoring event)
York Ave. Station MW-03 MW-03 is a downgradient well. No MGP impacts have been observed in this well. 4th Qtr 2018 (associated with pending soil sampling activities)

Zerega Ave. Station

MW-01; MW-03; MW-05

MW-01 is an upgradient well; MW-03 is a centrally located well; MW-05 is a
downgradient well

4th Qtr 2019 (associated with pending SMP
monitoring event)

* - See attached site maps for proposed sampling well locations
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ATTACHMENT D

NYSDEC Request for
Emerging Contaminant
Sampling and
Comments on Con
Edison's July 26, 2018
Work Plan



May 30, 2018

Kenneth J. Kaiser, P.E.

Manager, EH&S, Remediation
Consolidated Edison Company of NY, Inc.
3101 20th Avenue — Bldg. 136, 2nd Floor
Long Island City, NY 11105

RE: Request for Sampling of Emerging Contaminants
Con Edison MGP Sites

Dear Mr. Kaiser:

The New York State Department of Environmental Conservation (DEC) is
undertaking a Statewide evaluation of remediation sites to better understand the risk
posed to New Yorkers by 1,4-dioxane and per- and polyfluoroalkyl substances (PFAS).
PFAS have historically not been evaluated at remediation sites, and 1,4-dioxane has
not been evaluated at the levels that are now thought to represent a health concern.
This initiative is being undertaken as a result of these “emerging contaminants” having
been found in a number of drinking water supplies in New York. Accordingly, the DEC
is requiring that you test site groundwater for these chemicals. To accommodate this
requirement a select number of existing monitoring wells, representative of the potential
of the attached list of sites to be a source of these emerging contaminants, must be
sampled. DEC recommends that at least one of these wells should be upgradient of the
site.

The enclosed guidance provides information on the analytical methods and
reporting requirements. A second guidance document describes special precautions
that need to be considered when sampling for PFAS.



Please prepare a draft letter work plan that identifies the wells proposed for
sampling at each of the sites, a brief description of the sampling methods, and
anticipated sampling dates within the next 60 days. If you wish to discuss the scope
of the requested water testing, please contact me at 518-402-9682 or
george.heitzman@dec.ny.gov.

Sincerely,

George W. Heitzman, P.E.
Director, Remedial Bureau C
Division of Environmental Remediation

Enclosures


mailto:george.heitzman@dec.ny.gov

Groundwater Sampling for Emerging Contaminants

April 2018

Issue: NYSDEC has committed to analyzing representative groundwater samples at
remediation sites for emerging contaminants (1,4-dioxane and PFAS) as described in the below
guidance.

Implementation

NYSDEC project managers will be contacting site owners to schedule sampling for these
chemicals. Only groundwater sampling is required. The number of samples required will be
similar to the number of samples where “full TAL/TCL sampling” would typically be required in a
remedial investigation. If sampling is not feasible (e.g., the site no longer has any monitoring
wells in place), sampling may be waived on a site-specific basis after first considering potential
sources of these chemicals and whether there are water supplies nearby.

Upon a new site being brought into any program (i.e., SSF, BCP), PFAS and 1,4-dioxane will be
incorporated into the investigation of groundwater as part of the standard “full TAL/TCL”
sampling. Until an SCO is established for PFAS, soil samples do not need to be analyzed for
PFAS unless groundwater contamination is detected. Separate guidance will be developed to
address sites where emerging contaminants are found in the groundwater. The analysis
currently performed for SVOCs in soil is adequate for evaluation of 1,4-dioxane, which already
has an established SCO.

Analysis and Reporting

Labs should provide a full category B deliverable, and a DUSR should be prepared by a data
validator, and the electronic data submission should meet the requirements provided at:
https://www.dec.ny.gov/chemical/62440.html ,

The work plan should explicitly describe analysis and reporting requirements.

PFAS sample analysis: Currently, ELAP does not offer certification for PFAS compounds in
matrices other than finished drinking water. However, laboratories analyzing environmental
samples (ex. soil, sediments, and groundwater) are required, by DER, to hold ELAP
certification for PFOA and PFOS in drinking water by EPA Method 537 or ISO 25101.

Modified EPA Method 537 is the preferred method to use for groundwater samples due to the
ability to achieve 2 ng/L (ppt) detection limits. If contract labs or work plans submitted by
responsible parties indicate that they are not able to achieve similar reporting limits, the project
manager should discuss this with a DER chemist. Note: Reporting limits for PFOA and PFOS
should not exceed 2 ng/L.

PFAS sample reporting: DER has developed a PFAS target analyte list (below) with the intent of
achieving reporting consistency between labs for commonly reportable analytes. It is expected
that reported results for PFAS will include, at a minimum, all the compounds listed. This list may
be updated in the future as new information is learned and as labs develop new capabilities. If
lab and/or matrix specific issues are encountered for any particular compounds, the NYSDEC
project manager will make case-by-case decisions as to whether particular analytes may be
temporarily or permanently discontinued from analysis for each site. Any technical lab issues
should be brought to the attention of a NYSDEC chemist.

Some sampling using this full PFAS target analyte list is needed to understand the nature of
contamination. It may also be critical to differentiate PFAS compounds associated with a site from other



sources of these chemicals. Like routine refinements to parameter lists based on investigative findings,
the full PFAS target analyte list may not be needed for all sampling intended to define the extent of
contamination. Project managers may approve a shorter analyte list (e.g., just the UCMR3 list) for some
reporting on a case by case basis.

1,4-Dioxane Analysis and Reporting: The method detection limit (MDL) for 1,4-dioxane should
be no higher than 0.28 ug/l (ppb). ELAP offers certification for both EPA Methods 8260 and
8270. In order to get the appropriate detection limits, the lab would need to run either of these
methods in “selective ion monitoring” (SIM) mode. DER is advising the use of method 8270,
since this method provides a more robust extraction procedure, uses a larger sample volume,
and is less vulnerable to interference from chlorinated solvents (we acknowledge that 8260 has
been shown to have a higher recovery in some studies).

Full PFAS Target Analyte List

Group Chemical Name Abbreviation CAS Number
Perfluorobutanesulfonic acid PFBS 375-73-5
Porfl vl Perfluorohexanesulfonic acid PFHxS 355-46-4
erfluoroa
sulfonates. | Perfluoroheptanesulfonic acid PFHpS 375-92-8
Perfluorooctanessulfonic acid PFOS 1763-23-1
Perfluorodecanesulfonic acid PFDS 335-77-3
Perfluorobutanoic acid PFBA 375-22-4
Perfluoropentanoic acid PFPeA 2706-90-3
Perfluorohexanoic acid PFHxA 307-24-4
Perfluoroheptanoic acid PFHpA 375-85-9
Perfluorooctanoic acid PFOA 335-67-1
Perfluoroalkyl . .
carboxylates Perfluorononanoic acid PENA 375-95-1
Perfluorodecanoic acid PFDA 335-76-2
Perfluoroundecanoic acid PFUA/PFUdA 2058-94-8
Perfluorododecanoic acid PFDoA 307-55-1
Perfluorotridecanoic acid PFTriA/PFTrDA 72629-94-8
Perfluorotetradecanoic acid PFTA/PFTeDA 376-06-7
Fluorinated Telomer | 6:2 Fluorotelomer sulfonate 6:2 FTS 27619-97-2
Sulfonates 8:2 Fluorotelomer sulfonate 8:2 FTS 39108-34-4
Perfluorooctane-
sulfonamides Perfluroroctanesulfonamide FOSA 754-91-6
Perfluorooctane- N-methyl perfluorooctanesulfonamidoacetic acid N-MeFOSAA 2355-31-9
sulfonamidoacetic
acids N-ethyl perfluorooctanesulfonamidoacetic acid N-EtFOSAA 2991-50-6

Bold entries depict the 6 original UCMR3 chemicals




Labs Certified for PFOA and PFOS in Drinking Water

LABID | NAME CITY [ STATE | METHOD
10311 SUFFOLK HAUPPAUGE NY EPA 537
10391  TESTAMERICA  SOUTH BURLINGTON VT SO 25101
10670  EUROFINS LANCASTER PA EPA 537
10730  AMERICAN BELLEVILLE IL EPA 537
10756  MAXXAM MISSISSAUGA ON EPA 537
10763  NYSDOH ORG  ALBANY NY EPA 537
10763  NYSDOH ORG  ALBANY NY ISO 25101
10899  CON-TEST EAST LONGMEADOW MA EPA 537
10899  CON-TEST EAST LONGMEADOW MA ISO 25101
11320  EUROFINS MONROVIA CA EPA 537
11398 EUROFINS SOUTH BEND IN EPA 537
11411 VISTA EL DORADO HILLS CA EPA 537
11411 VISTA EL DORADO HILLS CA ISO 25101
11501  GEL CHARLESTON sC EPA 537
11608  PACE ORMOND BEACH FL EPA 537
11627  ALPHA WESTBOROUGH MA EPA 537
11666  TESTAMERICA  WEST SACRAMENTO CA EPA 537
11666  TESTAMERICA  WEST SACRAMENTO CA IS0 25101
11685  SGS NORTH WILMINGTON NC EPA 537
11867  REGIONAL NEW HAVEN cT EPA 537
12022 SGS NORTH ORLANDO FL EPA 537
12060  ALS KELSO WA EPA 537
12073 BSK ASSOCIATES FRESNO CA EPA 537




Collection of Groundwater Samples for Perfluorooctanoic Acid
(PFOA) and Perfluorinated Compounds (PFCs) from Monitoring
Wells Sample Protocol

Samples collected using this protocol are intended to be analyzed for
perfluorooctanoic acid (PFOA) and other perfluorinated compounds by Modified
(Low Level) Test Method 537.

The procedure used must be consistent with the NYSDEC March 1991 Sampling
Guidelines and Protocols_http://www.dec.ny.gov/docs/remediation hudson pdf/sgpsect5.pdf
with the following materials limitations.

At this time acceptable materials for sampling include: stainless steel, high density
polyethylene (HDPE), PVC, silicone, acetate and polypropylene. Equipment blanks
should be generated at least daily. Additional materials may be acceptable if pre-
approved by NYSDEC. Requests to use alternate equipment should include clean
equipment blanks. NOTE: Grunfos pumps and bladder pumps are known to
contain PFC materials (e.g. Teflon™ washers for Grunfos pumps and LDPE
bladders for bladder pumps). All sampling equipment components and sample
containers should not come in contact with aluminum foil, low density polyethylene
(LDPE), glass or polytetrafluoroethylene (PTFE, Teflon™) materials including sample
bottle cap liners with a PTFE layer. Standard two step decontamination using detergent
and clean water rinse will be performed for equipment that does come in contact with
PFC materials. Clothing that contains PTFE material (including GORE-TEX®) or that
have been waterproofed with PFC materials must be avoided. Many food and drink
packaging materials and “plumbers thread seal tape” contain PFCs.

All clothing worn by sampling personnel must have been laundered multiple times. The
sampler must wear nitrile gloves while filling and sealing the sample bottles.

Pre-cleaned sample bottles with closures, coolers, ice, sample labels and a chain of
custody form will be provided by the laboratory.

Fill two pre-cleaned 500 mL HDPE or polypropylene bottle with the sample.
Cap the bottles with an acceptable cap and liner closure system.

Label the sample bottles.

Fill out the chain of custody.

5. Place in a cooler maintained at 4 + 2° Celsius.

»ON =

Collect one equipment blank for every sample batch, not to exceed 20 samples.
Collect one field duplicate for every sample batch, not to exceed 20 samples.

Collect one matrix spike / matrix spike duplicate (MS/MSD) for every sample batch, not
to exceed 20 samples.

Request appropriate data deliverable (Category A or B) and an electronic data
deliverable.

PFC Groundwater Samples from Monitoring Wells Sample Protocol Revision 1.2 June 29, 2016


http://www.dec.ny.gov/docs/remediation_hudson_pdf/sgpsect5.pdf

ConEd Sites

241012

CE - Astoria MGP

360167

CE - Central Ave-Peekskill MGP

231118

CE - E. 108th St. Station

231114

CE -E. 111th St. Works

231110

CE - E. 11th St. MGP

C231105

CE - E. 11th Street MGP - OU-3

203108

CE - E. 138th St. - Bronx Works

231111

CE - E. 14th St. (StuyTown) Works

231115

CE - E. 17th St. Station

231116

CE - E. 19th St. Station

231112

CE - E. 21st St. Works

231113

CE - E. 99th St. Works

241034

CE - Farrington St. Holder

241208

CE - Farrington St. MGP

360170

CE - Hastings Gas Works

360165

CE - Pelham MGP Offsite

360166

CE - Pemart Ave-Peekskill MGP

360168

CE - Rye (V) MGP

360169

CE—SawMillRiver HS—Yonkers

203109

CE - Unionport Works

231109

CE - W. 45th St. Gas Works

231117

CE - York Ave Station

203110

CE - Zerega Ave. Station

231007

CE E.14th Street Works (East River Generating Sta)

360171

CE- Ludlow St-Yonkers MGP

360172

CE- Ossining MGP

360173

CE-Cedar St MGP New Rochelle




August 14, 2018

Mr. Kenneth J. Kaiser, PE, BCEE, PMP
Department Manager

EH&S, Remediation

Consolidated Edison Company of NY, Inc.
3101 20th Avenue - Bldg 136, 2" Floor
Long Island City, NY 11105

Re:  Sampling for Emerging Contaminants
Con Edison MGP Sites

Dear Ken:

Thank you for your assistance in evaluating the presence of emerging contaminants at
sites that Con Edison is managing under the Department’s Manufactured Gas Plant program. The
Department has the following general and site-specific comments concerning July 26, 2018 work
plan submitted by Con Edison:

General Comments Re: Emerging Contaminants Sampling Work Plan and QAPP:

1. NYSDEC Guidance recommends “Modified EPA Method 537" as the preferred method
to use for groundwater samples due to the ability to achieve 2 ng/L (ppt) reporting limits.
The analytical method specified in the work plan and QAPP is “EPA Method 537”.

2. The most recent NYSDEC guidance (July 2018) stipulates the method detection limit
(MDL) for 1,4-dioxane should be no higher than 0.35 pg/l (ppb); however, previous
guidance (April 2018) stipulated MDL < 0.28 pg/l.

3. Reporting limits for PFOA and PFOS should not exceed 2 ng/L. Table 2 in QAPP lists
RL (reporting limits) for PFAS as TBD (To Be Determined), but should indicate RL < 2
ng/L.

4. Table 2 in QAPP lists MDL (method detection limits) for 1,4-dioxane as TBD (To Be
Determined), but should indicate MDL < 0.35 pg/L (July 2018 guidance), or MDL < 0.28
Ma/L (if we are sticking with the April 2018 guidance).



Site-specific Comments:

Hester Street MGP is missing from the plan.

Pemart MGP: Add MW-20 to the EC sampling plan
Zerega Holder Site: Add MW-3 to the EC sampling plan

E. 11" Street — The proposed downgradient well is somewhat sidegradient to the groundwater
flow direction. Instead the downgradient sample should be collected from MW-127 or MW-128.

The proposed sampling plans for following sites are acceptable:

Cedar Street

Astoria

Rye MGP (as modified by Richard Rienzo’s July 30" email to John Spellman)
E. 111

E 108"

E99th

E 138" Street

Hastings Gas Works

York Ave.

Farrington Street Holder

This is also to confirm that the following sites are exempt from the emerging contaminant
sampling requirement:

Ludlow Street Yonkers MGP
Unionport MGP

For the acceptable sampling plans listed above, sampling may be performed at any time,
provided that the Department’s project manager is provided with at least a one-week advance
notification. For the others, please provide a revised multisite work plan.

Thanks again for your assistance with this effort. Please let me or the appropriate
project manager know if you have any questions about these items.

Sincerely,
George W. Heitzman, P.E.
Assistant Director

Division of Environmental Remediation

ec: Remedial Bureau C staff


sjstyk
George Heitzman
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	S3NA_111_PR1_Bloodborne Pathogens
	1.0 Purpose and Scope
	1.1 Define the AECOM procedures for eliminating and/or controlling occupational exposure to Bloodborne Pathogens on AECOM projects and activities.
	1.2 A written Exposure Control Plan shall be developed and implemented during all AECOM operations where there is a reasonable potential for occupational exposure of AECOM employees and/or subcontractors to bloodborne pathogens as a regulated waste.
	1.3 This procedures requirements apply to all AECOM Americas employees and operations. Any jurisdictional requirements exceeding those identified in this procedure shall be met when conduction work in the given jurisdiction.

	2.0 Terms and Definitions
	2.1 Blood – Human whole blood; human blood components such as plasma or platelets; and human blood products such as clotting factors.
	2.2 Bloodborne Pathogens (BBP) – Pathogenic microorganisms that are present in human blood and that can infect and cause disease in persons who are exposed to blood containing these pathogens including but not limited to hepatitis B virus (HBV), human...
	2.3 Exposure Control Plan (S3AM-111-ATT1) – A plan that addresses the requirements applicable to specific AECOM projects and activities designed to eliminate or minimize employee exposure. The Exposure Control Plan shall be incorporated into the locat...
	2.4 SH&E Plan – A document prepared for a specific project or program that details the hazards, precautions, emergency planning, medical, and training requirements for that project or program.
	2.5 Occupational Exposure (Exposed) – Reasonably anticipated skin, eye mucous membrane, or parenteral contact with blood or other potentially infectious materials that may result from the performance of an employee's duties. Employees will be consider...
	2.6 Other Potentially Infectious Materials (OPIM) – Body fluids and tissues including: semen, vaginal secretions, cerebrospinal fluid, synovial fluid, pleural fluid, peritoneal fluid, pericardial fluid, amniotic fluid, saliva, and any other body fluid...
	Note: In the State of California airborne pathogens are also considered infectious materials.
	2.7 Regulated Waste – (1) liquid or semi-liquid blood or other potentially infectious materials; (2) contaminated items that would release blood or other potentially infectious materials in a liquid or semi-liquid state if compressed; (3) items that a...
	2.8 Source Individual – An individual, typically one who has been injured, whose blood or saliva has come in contact with another individual, typically one who has rendered first aid or Cardio Pulmonary Resuscitation (CPR) to the injured party.
	2.9 Universal Precautions – All body fluids and materials potentially contaminated by body fluids will be considered to be infectious unless the fluids were from the person performing the clean up or decontamination activities. All employees coming in...

	3.0 References
	3.1 S3AM-003-PR1 SH&E Training
	3.2 S3AM-004-PR1 Incident Reporting, Notifications & Investigation
	3.3 S3AM-017-PR1 Injury & Illness Recordkeeping
	3.4 S3AM-128-PR1 Medical Screening & Surveillance
	3.5 S3AM-208-PR1 Personal Protective Equipment
	3.6 S3AM-209-PR1 Risk Assessment & Management

	4.0 Procedure
	4.1 Roles and Responsibilities
	4.1.1 Occupational Health Manager
	4.1.2 SH&E Manager
	4.1.3 Manager
	4.1.4 Employee

	4.2 Potential Exposure Situations
	4.2.1 There are a few activities within AECOM where potential occupational exposures to blood or other potentially infectious materials are of concern. These activities may include:
	4.2.2 Although AECOM does offer first-aid and CPR training to its employees on a regular basis, providing such aid is often on a voluntary basis and not directed by AECOM. As such, potential exposures may not be considered occupational exposures withi...

	4.3 Unforeseen Exposure Situations
	4.3.1 Occasionally, potentially infectious material is encountered during a activity where none was expected; when this happens, the work shall be stopped, employee training conducted, and an exposure control plan prepared prior to resuming activities...

	4.4 Employee Training
	4.4.1 All personnel who will work on projects or programs which involve potential contact with regulated wastes will be required to attend a training class prior to the start of the project or program and annually for continuing projects or programs. ...
	4.4.2 Either of the following two sources of employee training will be used by AECOM to educate Employees on the hazards of exposure to bloodborne pathogens:
	4.4.3 Training sessions will review the following:
	4.4.4 When contracting for CPR and first-aid training sessions, AECOM will request that each session include a section on the hazards associated with exposure to bloodborne pathogens and protective measures that shall be followed when administering fi...
	4.4.5 If the training provider cannot provide such training, AECOM will conduct a Blood Borne Pathogen training session prior to the start of the first aid or CPR class.
	4.4.6 AECOM has and will have little control over employees who have not received AECOM provided first aid or CPR training, but who choose to perform Good Samaritan acts. Any Employee who does perform a Good Samaritan act that results in exposure to b...

	4.5 Personal Protective Equipment
	4.5.1 All body fluids and materials potentially contaminated by body fluids will be considered to be infectious. All Employees coming in contact with another person’s body fluids shall assume that the fluids are infectious and shall wear prescribed pe...
	4.5.2 The use of PPE to prevent exposure is more appropriate for the types of occupational and non-occupational exposures Employees might encounter than is the use of engineering or work practice controls that are more effectively instituted in medica...
	4.5.3 PPE such as Tyvek coveralls, shoe covers, and gloves will be provided to all field team members involved in site activities where regulated wastes may be present. Site-specific PPE requirements will be identified in the written Exposure Control ...
	4.5.4 PPE will be provided to affected Employees at no cost.

	4.6 Universal Precautions Kits
	4.6.1 In those work areas where there is the potential for exposure to infectious materials, a universal precaution kit shall be readily available. The kit shall permit the clean-up, neutralization, transportation, and disposal of up to 1 litre of blo...

	4.7 Personal Hygiene
	4.7.1 Special provisions will be made so that hand washing facilities are available on-site for sites that are known to be contaminated with regulated wastes. Alcohol wipes will be available in the event that hand washing facilities are not immediatel...
	4.7.2 To reduce the potential for infection, if skin contact with blood or other potentially infectious materials occurs, the exposed area should be washed with non-abrasive soap and water as soon as possible. Hand washing will also help to prevent th...
	4.7.3 The use of an alcohol wipes should not be relied upon as the primary means of personal hygiene. Hands should be thoroughly washed with soap and running water as soon as possible.
	4.7.4 If mucous membranes, such as the eyes, come in direct contact with blood or other potentially infectious materials, the area should be washed or flushed with water as soon as possible and reported immediately.

	4.8 Reporting Exposure Incidents
	4.8.1 All incidents in which an employee has been exposed to blood or other potentially infectious materials shall be reported to the employee's Supervisor and to the SH&E Manager immediately. An IndustrySafe on-line report shall be completed in accor...

	4.9 Medical Follow-Up to Exposure Incidents
	4.9.1 Once notified, the SH&E Manager will in turn discuss the incident with AECOM's Occupational Health Manager and/or medical provider and make arrangements for an evaluation, refer to  S3AM-128-PR1 Medical Screening & Surveillance. Prompt medical a...
	4.9.2 An attempt will be made to test the affected employee, and if applicable, the source individual's blood, for bloodborne pathogens. No testing will be performed without the written consent of the exposed Employee or the source individual. If init...
	4.9.3 AECOM will rely on the professional judgment of its Occupational Health Manager and/or local medical providers in the event of an exposure incident. Evaluations and follow-up procedures will be provided according to the recommendations of the Un...
	4.9.4 Any and all follow-up recommendations offered by the physician will be immediately instituted by the SH&E Manager with the guidance of the Occupational Health Manager and/or the local medical provider and at no cost to the affected Employee. Rep...
	4.9.5 All medical providers shall submit to AECOM's Occupational Health Manager and the affected Employee a written opinion of the post-exposure evaluation within 15 days of the completion of the evaluation.
	4.9.6 All medical records generated as a result of the post-exposure evaluation will be retained in the office of the Occupational Health Manager, and as applicable AECOM’s medical services provider, under lock and key and will be maintained with the ...

	4.10 Hepatitis Vaccination
	4.10.1 Prior to performing site visits or field investigations where regulated wastes are stored, processed, or known to have been disposed of, AECOM will consult with the Occupational Health Manager and/or the local medical providers to determine if ...
	4.10.2 Although AECOM does offer first-aid and CPR training to its Employees on a regular basis, providing such aid is often voluntary and not as a specified job duty of an Employee. As such, potential exposures may not be considered occupational with...
	4.10.3 Post-exposure hepatitis vaccination will be offered to Employees involved in an exposure incident within 24 hours of possible exposure.
	4.10.4 The vaccinations discussed above shall be provided to Employees at no cost if required by the exposure determination.

	4.11 Housekeeping
	4.11.1 Other than through the provision of first aid or CPR, there is no potential for occupational exposure to blood or other potentially infectious materials within any of the AECOM offices. Therefore, the housekeeping requirements and requirements ...
	4.11.2 When working at a site where regulated wastes have been disposed of, the specific housekeeping and warning sign requirements will be prescribed by the client and/or in the site-specific HASP.
	4.11.3 When working at a client's facility, AECOM will review the facilities plan for compliance with all the requirements of the Bloodborne Pathogens Standard and will observe all housekeeping requirements, wear required PPE, and acknowledge all warn...

	4.12 Regulated Waste Generated by AECOM
	4.12.1 Any regulated waste generated by AECOM as a result of first aid activities or clean-up of potentially infectious material will be collected in sealed, watertight containers and disposed of according to the Host Employer's BBP program or dispose...
	4.12.2 Disposal manifests shall be maintained in accordance with local or governmental regulations.

	4.13 Material Decontamination
	4.13.1 Any areas or equipment that are contaminated by potentially infectious material will be decontaminated using a 10% solution of household bleach. Utilize appropriate personal protective equipment to control exposure to the bleach (e.g. safety go...

	4.14 Procedure and Plan Review
	4.14.1 All Exposure Control Plans for projects or programs extending over one year shall be reviewed annually by the SH&E Manager and affected Employees.


	5.0 Records
	5.1 Each SH&E Manager will maintain records and provide copies of the records to the Occupational Health Manager, related to bloodborne pathogens in accordance with the provisions of the standard and  S3AM-017-PR1 Injury & Illness Recordkeeping.
	5.2 Records maintained in accordance will include bloodborne pathogens exposure incidents, post-exposure follow-up, vaccination status, and training for all Employees with potential occupational exposure.
	5.3 Employee medical and training records required by this procedure shall be provided upon request for examination and copying to the Employee, to anyone having written consent of the subject employee, or to State, Province, or Federal Occupational S...

	6.0 Attachments
	6.1 S3AM-111-ATT1 Bloodborne Pathogens Exposure Control Plan
	6.2 S3AM-111-FM1 Hepatitis B Vaccination Declination


	S3NA_111x_ATT1_Bloodborne Pathogens Exp Control Plan
	1.0 Introduction
	2.0 Exposure Determination
	2.1 The Medical Screening Evaluation form will be used to evaluate which employees may incur occupational exposure to blood or other potentially infectious materials when performing routine tasks and procedures.  Refer to S3AM- 128-PR1 Medical Screeni...
	2.1.1 The employees in the following job classifications may have occupational exposure to bloodborne pathogens, and are covered by this program:
	 Occupational health nurse
	 Paramedics
	 Registered nurses
	 Designated first aid providers (providing first aid identified as part of the employee’s occupational duties and not a voluntary action)
	 Medical laboratory employees
	 Janitorial workers in medical facilities and clinics.

	2.1.2 Tasks and procedures that may expose the above employees to bloodborne pathogens include:
	 Treating cuts, abrasions, and burns
	 Cleaning contaminated environmental surfaces
	 Administering cardiopulmonary resuscitation (CPR).



	3.0 Exposure Control
	3.1 “Universal precautions” are a required method of control to prevent exposure to blood and body fluids.  This term refers to the concept that all human blood and certain human body fluids are treated as if known to be infectious for HIV, HBV, HCV, ...
	3.2 Engineering and Work Practice Controls
	3.2.1 The following engineering controls will be in place in all areas of occupational exposure:
	 Containers for disposable contaminated sharps shall be puncture-resistant, labeled a biohazard, leak-proof, and have a closable top.
	 Containers for storage, transport, or shipment of blood or other potentially infectious materials, regulated waste, and contaminated laundry will be labeled with the biohazard symbol and site address, and have a securely closing lid.
	 Engineering controls will be reviewed and maintained on a regular basis to ensure effectiveness.

	3.2.2 The following work practice controls (administrative and personal protective equipment) shall be strictly followed to minimize exposure, and isolate or remove bloodborne pathogens from the workplace:
	 Accessible handwashing facilities.  If soap and running water are not available, an antiseptic hand cleaner in conjunction with clean paper towels or antiseptic towelettes are acceptable temporary alternatives to running water.  When this alternativ...
	 Personal protective equipment (PPE) will be provided at no cost to the employee, and will be chosen based on the anticipated exposure to blood.  PPE is considered appropriate if it does not permit blood or other potentially infectious materials to r...
	 Disposable single-use gloves shall be used as a protective barrier in all situations in which contact with body fluids is anticipated.  Gloves of the correct size will be provided.  Disposable gloves will not be washed or disinfected for reuse, and ...
	 Liquid-impermeable gowns, boots, and masks, in combination with eye-protective devices such as goggles and shatterproof glasses with solid-side shields or chin-length face shields, shall be worn whenever splashing, spraying, or spattering of blood d...
	 Disposable pocket mask ventilation devices shall be provided in all first aid kits and used to avoid mouth-to-mouth contact during emergency cardiopulmonary resuscitation.
	 Examples of Recommended PPE (depending on task, more PPE may be needed).

	3.2.3 Eating, drinking, smoking, applying cosmetics, and handling of contact lenses is prohibited in work areas where there is a reasonable likelihood of occupational exposure.  Food and drink cannot be kept in refrigerators, freezers, shelves, cabine...
	3.2.4 Contaminated needles and other sharps shall not be bent or recapped unless a one-handed technique is used.  They shall be disposed of in an appropriate sharps container.
	3.2.5 All regulated biohazardous waste will be placed in a waste receptacle that has designated red biohazard bags and a closable top controlled by a foot peddle. When full, the bags shall be removed with gloved hands, tied off, and placed in a biohaz...

	3.3 Housekeeping
	3.3.1 Universal precautions shall be used when cleaning or decontaminating any surface or equipment that may be contaminated.  Appropriate PPE shall be used for protection during decontamination.
	3.3.2 All contaminated environmental work surfaces such as countertops or floors will be cleaned according to regulatory requirements or with a household bleach solution diluted 1:10 with water directly following contamination with blood or body fluids.
	3.3.3 Instruments such as tweezers, bandage scissors, and thermometers shall be disposable rather than reusable equipment, and shall be disposed of in an appropriate manner.
	3.3.4 Broken, contaminated glassware shall not be picked up directly with the hands.  It shall be cleaned up using a mechanical means such as a brush and dustpan or tongs.


	4.0 Hepatitis B Vaccination
	4.1 Within 10 working days of placement, all employees assigned to tasks with potential occupational exposure to bloodborne pathogens shall be offered the Hepatitis B vaccination at no cost to the employee, unless the employee has had a previous Hepat...
	4.2 The local occupational medical facility used for routine medical surveillance will administer the vaccinations.
	4.3 Employees who decline the Hepatitis B vaccine shall sign a copy of the waiver form located at the end of this Work Instruction. The signed waiver will be stored in the employee’s medical record with the Occupational Health Manager.  Employees may ...
	4.4 Employees choosing to take the vaccination series will sign a consent form at the occupational clinic prior to receiving the injections, and are advised to read the package insert regarding the efficacy, safety, method of administration, and benef...

	5.0 Post-Exposure Incident Evaluation And Follow-Up
	5.1 All occupational bloodborne pathogen exposures shall be reported to the HSE representative and Occupational Health Manager immediately after initial decontamination first aid is accomplished.  Following the report of an exposure incident, a confid...
	5.2 First aid protocol for treatment immediately after an exposure incident:
	5.2.1 Lacerations, punctures, and abrasions should be washed under cool running water for at least 5 minutes, allowing free bleeding.  Cleanse area well with soap or iodine solution.  Apply sterile dressing as needed. Give tetanus booster if indicated...
	5.2.2 Ocular exposure requires irrigation of the eye with water or sterile normal saline solution for 15 minutes.
	5.2.3 Mucous membrane exposure requires rinsing mouth with ½ strength 3 percent hydrogen peroxide for 30 seconds, four separate and consecutive times.

	5.3 Confidential Medical Evaluation
	5.3.1 The treating occupational physician will receive documentation of the routes of exposure, the circumstances surrounding the incident, and identification of the source individual (the individual the employee was exposed to).  The blood of the sou...
	5.3.2 Testing of the exposed employee’s blood, if consented to (the employee may consent to baseline blood collection, but may request that the sample not be tested for HIV for up to 90 days, if at all), is recommended.
	5.3.3 Post-exposure medical treatment will be offered in accordance with the current recommendations of the U.S. Public Health Services.  This may include, but is not limited to:
	 A series of HIV post-exposure blood tests
	 Hepatitis B vaccination and/or Hepatitis B immune globulin
	 HIV post-exposure prophylactic medications
	 Evaluation of acute febrile illnesses following exposure
	 Employee counseling concerning precautions to take during the period after the exposure incident, and information on signs and symptoms of potential illnesses.


	5.4 Healthcare Professional’s Written Opinion
	5.4.1 The Occupational Health Manager shall obtain and provide the employee with a copy of the evaluating physician’s written opinion within 15 days of the completion of the medical evaluation.  A copy will be maintained in the employee’s confidential...


	6.0 Hazard Communication
	6.1 Fluorescent red or orange-red warning labels bearing the universal biohazard symbol and the legend BIOHAZARD shall be firmly affixed to all containers (e.g., waste cans, sharps containers, and refrigerators) used for the storage or shipment of blo...
	6.2 All employees designated to perform tasks involving occupational exposure shall receive bloodborne pathogens training at the time of initial assignment to the job.  This training will be given during working hours and at no cost to employees.  Ref...
	6.3 Training will include:  making accessible a copy of the regulatory text of the standard and explanation of its contents, general discussion on bloodborne diseases and their transmission, exposure control plan, engineering and work practice control...

	7.0 Exposure Incident Investigation
	7.1 The SH&E Manager will review the circumstances of any exposure incident to determine corrective actions.  The incident report will include:
	7.1.1 Engineering controls in use at the time
	7.1.2 Work practices followed
	7.1.3 A description of any equipment being used
	7.1.4 A description of the work being performed
	7.1.5 PPE that was used at the time of the incident
	7.1.6 Date, time, and location of the incident
	7.1.7 Employee’s training.

	7.2 An incident report shall be completed within four hours of the incident and entered into AECOM’s on-line incident reporting system (e.g., IndustrySafe) in accordance with S3AM-004-PR1 Incident Reporting, Notifications & Investigations. A copy of t...

	8.0 Recordkeeping
	8.1 The Occupational Health Manager will be responsible for establishing and maintaining accurate, confidential workers’ compensation medical records for each employee with occupational exposure for the duration of employment plus 30 years, in accorda...
	8.2 The SH&E Manager will be responsible for maintaining the bloodborne pathogens training class records for at least 3 years from the date of training.  The records will include the date of the training class, a summary of the class contents, the nam...
	8.3 Employee medical records shall be made available to employees (or their designated representative) with written consent by the employee within 15 working days of request.
	8.4 An exposure incident will be evaluated by the Occupational Health Manager and SH&E Manager to determine if the case meets OSHA’s Recordkeeping Requirements (29 CFR 1904).


	S3NA_111x_FM1_Hep B Vaccination Declination
	S3NA_112_PR1_Cold Stress
	1.0 Purpose and Scope
	1.1 To protect employees from the severest effects of cold stress (hypothermia) and cold injury and to identify exposures to cold working conditions under which it is believed nearly all employees can be repeatedly exposed without adverse health effects.
	1.2 This procedure applies to all AECOM Americas based employees and operations working outdoors in damp and cool (below 50 degrees Fahrenheit [ F] or 10 degrees Celsius [ C]) conditions or anytime temperatures are below 32 F or 0 C.

	2.0 Terms and Definitions
	2.1 Cold Stress – The production of physiological effects due to cold temperatures and\or wind chill.
	2.2 Equivalent Chill Temperature (ECT) – Also known as Wind Chill (see below).
	2.3 Frostnip – Superficial cooling of tissues without cellular destruction.
	2.4 Frostbite – Freezing of tissue, resulting in tissue destruction.
	2.5 Hypothermia – Condition of reduced core body temperature to 95oF (35oC) resulting in loss of dexterity, loss of mental alertness, collapse, and possible death.
	2.6 Wind Chill – The combined effect of air temperature and wind. Also expressed as "equivalent chill temperature" (ECT), wind chill is defined as heat loss resulting from the effects of air temperature and wind velocity upon exposed skin.

	3.0 References
	3.1 S3AM-003-PR1 SH&E Training
	3.2 S3AM-128-PR1 Medical Screening & Surveillance Program
	3.3 S3AM-208-PR1 Personal Protective Equipment
	3.4 S3AM-314-PR1  Working Alone
	3.5 S3AM-315-PR1 Working On or Near Water
	3.6 S3AM-333-PR1 Marine Safety & Vessel Operations

	4.0 Procedure
	4.1 Roles and Responsibilities
	4.1.1 Manager
	4.1.2 Safety, Health and Environment (SH&E) Manager
	4.1.3 Supervisor
	4.1.4 Employee

	4.2 Requirements
	4.2.1 Carefully plan work anticipated to be performed in cool or cold conditions. If possible, heavy work should be scheduled during the warmer parts of the day or when the wind is most calm.  Include costs in project budgets for specialized equipment...
	4.2.2 Staff working in extreme cold (wind chill or ECT below 10oF or -12oC) shall not work alone.  The Buddy System shall be utilized to keep an eye on each other and to watch for signs of cold stress. Refer to S3AM-314-PR1 Working Alone.  Watch for s...
	4.2.3 Monitor weather forecasts and weather conditions such as ambient temperature, wind speed, and precipitation. Use observations prior to entering and while in the field to ensure appropriate protections are in place:
	 If possible, move the work to a warm location.
	 If possible and as applicable, erect shelters or screens around the work area.
	 If possible, heat the work area.
	 If possible, adjust schedule according to the cold conditions, work level and worker acclimatization.
	 Implement a work-warming regimen by taking breaks out of the cold. As applicable, consult S3AM-112 ATT1 Temperature Thresholds to determine wind chill and work-warming schedule.
	 Take frequent short breaks in warm dry shelters to allow your body to warm up. Limit time of exposure to the cold. If shelter is not readily available, consider supplying temporary shelters.
	 Provide assistance to prevent body heat loss, such as:
	4.2.4 All staff working in extreme cold or snow conditions should understand the following guidelines for preventing and detecting hypothermia and frostbite; refer to S3AM-112-ATT2 Symptoms & Treatment:
	 Ensure appropriate PPE requirements are established and adhered to.
	 Avoid exhaustion or fatigue because energy is needed to keep muscles warm.
	 Because prolonged exposure to cold air or to immersion in cold water at temperatures even well above freezing can lead to dangerous hypothermia, whole-body protection shall be used.
	 Eat high calorie snacks to help maintain body metabolism.
	 Confirm extra blankets or sleeping bags are on-site.
	 Drink plenty of warm liquids. It is easy to become dehydrated in cold weather.
	 Avoid caffeine and alcohol, which can act as diuretics. Alcohol consumption, depending upon quantity, can dilate blood vessels enhancing body heat loss or constrict blood vessels decreasing heat delivery to extremities.
	 NEVER IGNORE SHIVERING. Persistent or violent shivering is a clear warning that you are on the verge of hypothermia.
	 If you experience frost bite or hypothermia, find shelter and warmth and contact a medical practitioner if symptoms persist, refer to S3AM-128-PR1 Medical Screening & Surveillance.

	4.3 Training
	Before they begin work in a cold environment, employees that might be exposed to cold stress will be informed of the potential for cold stress and how to prevent cold stress. Employees that have not had the training within the twelve prior months shal...
	4.3.1 Sources of cold stress, the influence of protective clothing, and the importance of acclimatization.
	4.3.2 How the body loses heat.
	4.3.3 Recognition of cold-related illness symptoms.
	4.3.4 Cold stress preventative/corrective measures including, but not limited to:
	 Weather monitoring.
	 Proper eating and drinking practices.
	 Work-warming schedules and proper re-warming techniques.
	 Buddy system.
	 Safe cold work practices appropriate to the work that is to be performed.
	 Proper use of cold environment personal protective clothing.
	4.3.5 The harmful effects of excessive alcohol consumption in a cold stress environment.
	4.3.6 The hazards associated with unstable snow or ice build ups.
	4.3.7 First aid procedures for symptoms related to cold stress.

	4.4 Personal Protective Equipment (PPE)
	4.4.1 Wear at least 3 layers of clothing to help prevent cold stress. It is important to preserve the air space between the body and the outer layer of clothing to retain body heat.
	 Wear a middle layer of down, wool, or similar materials to provide insulation.
	 Avoid cotton, especially blue jeans.
	 Wear an outer layer to break the wind and allow some ventilation (e.g., Gortex® or nylon)
	 Do not wear tight clothing. Loose clothing allows better ventilation.
	4.4.2 Wear proper clothing, including head coverings and gloves or mittens for cold, wet, and windy conditions.
	4.4.3 Wear a hat or hardhat liner. Up to 40 percent of body heat can be lost when the head is left exposed.
	4.4.4 Use insulated footwear with adequate traction to prevent slips and falls.
	4.4.5 Wear insulated boots or other insulated footwear, and insulated gloves to help reduce the chance of frostbite.
	4.4.6 Keep a change of dry clothing available in case work clothes become wet.
	4.4.7 Eye and face protection for employees employed outdoors in a snow and/or ice-covered terrain should be supplied.
	 Sunglasses (with UVA and UVB protection) and sunscreen should be used when there is a persistent combination of snow and direct sun.
	 Special safety goggles to protect against blowing ice crystals and ultraviolet light and glare (which can produce temporary conjunctivitis and/or temporary loss of vision) should be required when there is an expanse of snow coverage causing a potent...
	 Ensure face guards are used to protect skin in cold, windy conditions, including riding on an unshielded vehicle.

	4.5 General Cold Stress Prevention Measures
	4.5.1 In order to prevent hypothermia:
	4.5.2 In order to prevent frost bite:
	4.5.3 Adequate, insulating dry clothing that will help maintain core temperatures above 96.8 F (37 C) shall be provided to employees if work is performed in air temperatures below 40 F (4.4 C). Wind chill cooling rate and the cooling power of air are ...
	4.5.4 An Equivalent Chill Temperature (ECT) chart relating the actual dry bulb air temperature and the wind velocity is presented in S3AM-112-ATT1 Temperature Thresholds. Unless unusual or extenuating circumstances exist, cold injury to other than han...
	4.5.5 Continuous exposure of skin should not be permitted when the air speed and temperature results in an ECT of –25 F (-32 C) or below.
	4.5.6 At air temperatures of 40 F (4.4 C) or less, it is imperative that employees who become immersed in water or whose clothing becomes wet be immediately removed from the cold environment, provided a change of clothing, and be treated for hypothermia.
	4.5.7 If the air velocity at the job site is increased by wind, draft, or artificial ventilating equipment, the cooling effect of the wind should be reduced by shielding the work area or by wearing an easily removable windbreak garment.
	4.5.8 Adequate protection, such as general ventilation, shall be incorporated into any warming shelter design to prevent carbon monoxide poisoning.
	4.5.9 Operation of internal combustion or similar devices within warming shelters is prohibited.
	4.5.10 If the available clothing does not give adequate protection to prevent hypothermia or frostbite, work should be modified or suspended until adequate clothing is made available or until weather conditions improve.
	4.5.11 Walking and working surfaces shall be cleared of ice and snow to prevent slips and falls.
	4.5.12 Confirm that employees carry fire starter materials if working in remote areas.
	4.5.13 Supplies such as PPE, fuels, enclosures, de-icing, traction aids, warm drinks, and batteries will be specified by the SH&E Manager and/or the Manager and made available. These supplies will be inspected at least weekly during cold weather proje...

	4.6 Cold Stress Prevention Measures for the Hands
	4.6.1 Special protection of the hands is required to maintain manual dexterity for the prevention of accidents including, but not limited to the following:
	4.6.2 To prevent contact frostbite, employees should wear anti-contact gloves:
	4.6.3 Provisions for additional total body protection are required if work is performed in an environment at or below 40oF (4.4oC). The employees should wear cold protective clothing appropriate for the level of cold and physical activity.
	4.6.4 Additional Cold Stress Prevention Measures:
	For work practices at or below 10oF (-12oC) ECT, the following will apply:
	4.6.5 Employees handling evaporative liquid (gasoline, alcohol, or cleaning fluids) at air temperatures below 40oF should take special precautions to avoid soaking of clothing or gloves with the liquids because of the added danger of cold injury due t...
	4.6.6 Trauma sustained in freezing or subzero conditions requires special attention, because an injured employee is predisposed to cold injury. Special provisions should be made to prevent hypothermia and freezing of damaged tissue in addition to prov...

	4.7 Hypothermia in Water
	4.7.1 Loss of body heat heat to the water is a major cause of deaths in boating and working near water incidents. Often the cause of death is listed as drowning; however, the primary cause is often hypothermia. It should also be noted that alcohol low...
	4.7.2 Some points to remember when water is a potential hazard:
	4.7.3 If an employee or equipment is to work on ice and the water beneath the ice is or may be more than 3¼ feet (1m) deep at any point:

	4.8 Work-Warming Regimen
	4.8.1 If work is performed continuously in the cold at an equivalent chill temperature (ECT) at or below 19oF (–7oC), heated warming shelters (tents, cabins, rest rooms, etc.) should be made available nearby. The employees should be encouraged to use ...
	4.8.2 The onset of heavy shivering, minor frostbite (frostnip), the feeling of excessive fatigue, drowsiness, irritability, or euphoria are indications for immediate return to the shelter.
	4.8.3 When entering the heated shelter, the outer layer of clothing should be removed and the remainder of the clothing should be loosened to permit sweat evaporation or a change of dry work clothing provided.
	4.8.4 A change of dry work clothing should be provided as necessary to prevent employees from returning to the cold environment with wet clothing.


	5.0 Records
	5.1 Exposure assessments will be documented in the location’s files.

	6.0 Attachments
	6.1 S3AM-112-ATT1 Temperature Thresholds
	6.2 S3AM-112-ATT2 Symptoms & Treatment


	S3NA_112x_ATT1_Temp Thresholds
	S3NA_112x_ATT2_Symptoms and Treatment
	1.0 Cold Stress-related Illnesses
	1.1 Frostbite
	1.1.1 Frostbite is a localized cold injury characterized by freezing of the tissues with ice crystal formation. There are several degrees of damage.  Frostbite can be categorized into:
	1.1.2 Frostbite injury is almost always limited to the upper and lower extremities (finger and toes) or to such appendages as the ears, nose or cheeks.
	1.1.3 Conditions conducive to frostbite include sub-zero temperatures, hypothermia, dehydration, obstruction of the blood supply to the extremities (by constricting clothing, especially on the feet or at the wrists or ankles), contact with cold metal,...
	1.1.4 Frostbite can occur without hypothermia when the extremities do not receive sufficient heat. Frostbite occurs when there is freezing of the fluids around the cells of the affected tissues.
	1.1.5 Contact by the skin with tools or other metal objects below 20 F (-7 C) may result in contact frostbite.
	1.1.6 The first symptom of frostbite is an uncomfortable sensation of coldness and pain, followed by numbness.  There may be tingling, stinging, or cramping.  Ongoing symptoms of frostbite include:
	1.1.7 If exposure occurs in temperatures that are below freezing (32ºF or below), frostbite or trench foot (immersion foot) may accompany or complicate the symptoms of hypothermia. Frostbite is the freezing of living tissues with a resultant breakdown...
	1.1.8 Frostbite may occur if the skin comes into contact with objects with a surface temperature below freezing, such as metal tool handles. Trench foot is caused by continuous exposure to cold combined with persistent dampness or immersion in water. ...
	1.1.9 Additionally, cold exposures may either induce or intensify vascular abnormalities. These include chilblain (a swelling or sore), Raynaud's disease, acrocyanosis (blueness of hands and feet) and thromboangiitis (inflammation of the innermost wal...

	1.2 Hypothermia
	1.2.1 Hypothermia is a lower than normal body temperature that occurs when outer cold cools the body faster than the body can produce heat to stay warm. When this situation first occurs, blood vessels in the skin constrict in an attempt to conserve vi...
	1.2.2 Hypothermia can be caused by exposure to wind, cold, and/or moisture. The combination of wind, cold, and moisture can be deadly.  Wet clothes or immersion in cold water greatly increases the hypothermia risk.  The progressive clinical presentati...
	1.2.3 Early warning signs of hypothermia:
	1.2.4 Hypothermia damages both the body's internal temperature mechanisms (hypothalamus) and the peripheral mechanisms to prevent heat loss (vasoconstriction and perspiration.)  These effects may last up to three years after the initial hypothermia ep...


	2.0 Recommended Treatment for Cold Stress-related Illnesses
	2.1 Frostbite
	2.1.1 Wrap the victim in woollen blanket and keep dry until he or she can be brought inside.
	2.1.2 Remove the victim from the cold environment.
	2.1.3 Do not rub, chafe, or manipulate frozen parts.
	2.1.4 Place the victim in warm water (102ºF to 105ºF) and make sure the water remains warm. Test the water by pouring it on the inner surface of your forearm. Never thaw affected body parts if the victim has to go back out into the cold; refreezing ca...
	2.1.5 Do not use hot water bottles or a heat lamp, and do not place the victim near a hot stove.
	2.1.6 Do not allow the victim to walk if his or her feet are affected.
	2.1.7 Have the victim gently exercise the affected parts once they are thawed.
	2.1.8 Seek immediate medical attention for thawing of serious frostbite.

	2.2 Hypothermia
	2.2.1 Bring the victim into a warm room or shelter as quickly as possible.
	2.2.2 Give artificial respiration and stop any bleeding, if necessary.
	2.2.3 If the victim cannot be moved (spinal injury, etc.), carefully place newspapers, blankets, or some other insulation between the victim and the ground.
	2.2.4 Remove all wet clothing.
	2.2.5 Provide an external heat source, because the body cannot generate its own heat. Wrap the victim in prewarmed blankets, place him or her in the liner of a portable hypothermia treatment unit, put the torso (not the extremities) into a tub of warm...
	2.2.6 Do not allow the victim to sleep.
	2.2.7 Give warm, sweet drinks. Do not give alcohol or pain relievers.
	2.2.8 Keep the victim still. Do not try to walk.
	2.2.9 Do not rub numb skin.
	2.2.10 Get medical attention as soon as possible.



	S3NA_113_PR1_Heat Stress
	1.0 Purpose and Scope
	1.1 Establishes a Heat Illness Prevention Program to guide employees in preventing heat illness, recognition of the symptoms of heat stress-related illnesses and in taking the appropriate corrective action.
	1.2 This procedure applies to all AECOM Americas-based employees and operations.

	2.0 Terms and Definitions
	2.1 Acclimated – Employees who have developed physiological adaptation to hot environments characterized by increased sweating efficiency, circulation stability, and tolerance of high temperatures without stress. Acclimatization occurs after 7 to 10 c...
	2.2 Chemical Protective Clothing (CPC) – Apparel that is constructed of relatively impermeable materials intended to act as a barrier to physical contact of the Employee with potentially hazardous materials in the workplace. Such materials include Tyv...
	2.3 Heat Cramps – A form of heat stress brought on by profuse sweating and the resultant loss of salt from the body.
	2.4 Heat Exhaustion – A form of heat stress brought about by the pooling of blood in the vessels of the skin and in the extremities.
	2.5 Heat Rash – A heat-induced condition characterized by a red, bumpy rash with severe itching.
	2.6 Heat Stress – The combination of environmental and physical work factors that constitute the total heat load imposed on the body.
	2.7 Heat Stroke – The most serious form of heat stress, which involves a profound disturbance of the body's heat-regulating mechanism.
	2.8 Sunburn – Caused by unprotected exposure to ultraviolet radiation present in sunlight that is damaging to the skin (Refer to S3AM-121-PR1 Non-Ionizing Radiation). The injury is characterized by red painful skin, blisters, and/or peeling.
	2.9 Unacclimated – Employees who have not been exposed to hot work conditions for one week or more or who have become heat-intolerant due to illness or other reasons.
	3.0 References
	3.1 S3AM-003-PR1 SH&E Training
	3.2 S3AM-004-PR1 Incident Reporting, Notifications & Investigation
	3.3 S3AM-010-PR1 Emergency Response Planning
	3.4 S3AM-121-PR1 Non-Ionizing Radiation
	3.5 S3AM-208-PR1 Personal Protective Equipment
	3.6 S3AM-209-PR1 Risk Assessment & Management
	4.0 Procedures
	4.1 Roles and Responsibilities
	4.1.1 Managers
	4.1.2 Safety, Health and Environment (SH&E) Manager
	4.1.3 Supervisor
	4.1.4 Employee
	4.2 Restrictions
	4.2.1 The Buddy System is required when working in high heat conditions; Employees shall not work alone.
	4.2.2 Employees shall not be exposed to levels exceeding those specified for the given work level and work-rest regimen as listed in S3AM-113-ATT1 Temperature Thresholds.
	4.2.3 Clothing corrections shall be applied in accordance with the tables provided in S3AM-113-ATT1 Temperature Thresholds.
	4.3 Exposure Controls
	4.3.1 It shall be determined whether Employees are or may be exposed to hazardous heat levels. The Supervisor shall:
	4.3.2 If Employees are or may be exposed, the Supervisor shall implement engineering controls (e.g., shelters, cooling devises, etc.) to reduce the exposure of Employees to levels below those specified for the given work level and work-rest regimen as...
	4.3.3 If engineering controls are not practicable, the Supervisor shall reduce the exposure of Employees to levels below those listed in S3AM-113-ATT1 Temperature Thresholds by providing administrative controls, including a work-rest cycle or personal...
	4.3.4 If Employees are or may be exposed, the Supervisor shall provide and maintain an adequate supply of cool, fresh, potable water close to the work area for the use of a heat exposed Employee. Water shall be provided (paid) by the project or progra...
	4.3.5 If an Employee shows signs or reports symptoms of heat stress or strain, they shall be removed from the hot environment and treated by an appropriate first aid attendant on site, if available, or by a physician, refer to S3AM-113-ATT2 Symptoms &...
	4.4 Heat Stress Planning
	4.4.1 Heat stress can be a significant site hazard, especially for Employees wearing CPC. To prepare for emergency response planning, refer to S3AM-010-PR1 Emergency Response Planning procedure.
	4.4.2 The project and site specific risks need to be planned using the SH&E Plan and the Task Hazard Assessments (THA). Refer to the S3AM-209-PR1 Risk Assessment & Management procedure.
	4.4.3 The heat a worker is exposed to may be a combination of air temperature, radiant heat, and humidity.  The WBGT (wet-bulb globe thermometer) is a useful index of the environmental contribution to heat stress. Because WBGT is only an index of the ...
	4.4.4 Given the work demands (light, moderate, heavy or very heavy), heat of the work environment, and such aspects as PPE in use, workload will be adjusted appropriately to allow for proper acclimation.
	4.4.5 Employees shall be instructed in the recognition of heat stress symptoms, the first aid treatment procedures for severe heat stress, and the prevention of heat stress injuries. Employees shall be encouraged to immediately report any heat stress ...
	4.4.6 Wherever possible, a designated break area should be established in an air conditioned space, or in shaded areas where air conditioning is impractical. The break area should be equipped to allow Employees to loosen or remove protective clothing,...
	4.5 Symptoms and Treatment
	4.5.1 Refer to S3AM-113-ATT2 Symptoms & Treatment.
	4.5.2 Employees who exhibit ANY signs of significant heat stress (e.g., profuse sweating, confusion and irritability, pale, clammy skin) shall be relieved of all duties at once, made to rest in a cool location, and provided with large amounts of cool ...
	4.5.3 Anyone exhibiting symptoms of heat stroke (red dry skin, or unconsciousness) shall be taken immediately to the nearest medical facility. Steps shall be taken to cool the person during transportation (clothing removal, wet the skin, air condition...
	4.5.4 Severe heat stress (heat stroke) is a life-threatening condition that shall be treated by a competent medical authority.
	4.6 Prevention
	4.6.1 Requirements for working in extreme heat may be triggered by a regulatory established criteria (e.g. CAL/OSHA requires high heat procedures when temperature equals or exceeds 95 F) or as a result of a hazard analysis assessing various contributo...
	4.6.2 Personal Protective Equipment
	4.7 Work-Rest Schedule Practices
	4.7.1 Intake of fluid will be increased beyond that which satisfies thirst, and it is important to avoid "fluid debt," which will not be made up as long as the individual is sweating.
	4.7.2 Additional salt is usually not needed and salt tablets should not be taken.
	4.7.3 Replacement fluids should be cool and fresh, but not cold.
	4.7.4 Breaks will be taken in a cool, shaded location, and any impermeable clothing should be opened or removed.
	4.7.5 Dry clothing or towels will be available to minimize chills when taking breaks.
	4.7.6 Manual labor will not be performed during breaks, other than paperwork or similar light tasks.
	4.7.7 Other controls that may be used include:
	4.8 Evaluating the Work-Rest Schedule’s Effectiveness
	4.8.1 Once a work-rest schedule is established, the Supervisor shall continually evaluate its effectiveness through observation of Employees for signs/symptoms of heat stress. Have workers assess themselves and their body’s reaction to the heat and wo...
	4.8.2 Measurement or physiological monitoring of each Employee’s vitals (e.g., pulse, blood pressure, and temperature) can provide additional information in determining if the schedule is adequate. Refer to S3AM-113-ATT1 Temperature Thresholds for add...
	4.8.3 Frequency of physiological monitoring is increased or decreased depending upon such factors as worker fitness, acclimatization, temperature of the work environment, type of PPE, etc.
	Based on the results of the physiological monitoring and on the workers’ self-assessments, the work period may be adjusted as follows:
	4.8.4 If physiological monitoring is conducted, the Employee and/or the SH&E Manager (or appropriate designate) shall measure and record body temperature and pulse rate as described below.
	4.8.5 Monitor body temperature to determine if Employees are adequately dissipating heat build-up. Ear probe thermometers which are adjusted to oral temperature (aural temperature) are convenient and the preferred method of measurement. Determine work...
	4.8.6 At the start of the workday each Employee’s baseline pulse rate (in beats per minute [bpm]) is determined by taking a pulse count for 15 seconds and multiplying the result by four or by using an automated pulse count device. Pulse rates can then...
	4.8.7 Use of an automated or similar blood pressure device will be used to assess each Employee’s blood pressure at the beginning and end of each break period to determine if the rest period allows adequate cooling by applying the following criteria:
	4.8.8 All physiological monitoring of heat stress will be documented using S3AM-113-FM1 Heat Stress Monitoring Log.
	4.9 Training
	4.9.1 Employees and their Supervisors that may be exposed to the hazard will be trained and oriented to the hazard and the controls prior to work commencing.
	4.9.2 Those Employees, including Supervisors, potentially exposed to heat stress will receive training, refer to the S3AM-003-PR1 SH&E Training procedure. Training will include, but is not limited to:
	5.0 Records
	5.1 None
	6.0 Attachments
	6.1 S3AM-113-ATT1 Temperature Thresholds
	6.2 S3AM-113-ATT2 Symptoms & Treatment
	6.3 S3AM-113-ATT3 Dehydration Chart
	6.4 S3AM-113-FM1 Heat Stress Monitoring Log

	S3NA_113x_ATT1_Temperature Thresholds
	1.0 Work-Rest Schedule
	The prevention of heat stress is best performed through Supervisor observation of Employees and routine heat stress awareness training activities. However, it is also necessary to implement a work routine that incorporates adequate rest periods to al...
	1.1 Establishing a Work-Rest Schedule:
	1.1.1 AECOM permits the use of either of two techniques to initially determine an appropriate daily work-rest schedule. These methods are:
	1.1.2 Either procedure will provide the Supervisor with a recommended routine; however, adjustments to this routine may be required to accommodate the specific daily conditions at the work site.

	1.2 WBGT Work-Rest Schedule Guidelines:
	1.2.1 If the measured WBGT is less than the action limit value, there is little risk of excessive exposure to heat stress, and work can continue.
	1.2.2 Table 1, the Non-CPC Activities WBGT Chart, is intended for use where personnel are not utilizing Chemical Protective Clothing (CPC). Where workers are required to utilize CPC, Table 2, the CPC Activities WBGT Chart, will be used.
	1.2.3 WBGT readings are compared directly with the values of the applicable WBGT Chart for the applicable work rate (where light work corresponds to minimal physical activity besides standing/watching; very heavy work corresponds to significant, conti...

	1.3 Humidex Based Work-Rest Schedule Guidelines
	1.3.1 The Humidex method is a simplified way of protecting workers from heat stress.  It is an equivalent scale intended to express the combined effects of warm temperatures and humidity.  Humidex is used as a measure of perceived heat that results fr...
	1.3.2 This method requires only a local air temperature and relative humidity value.  Monitoring shall continue throughout the day for changing conditions.  Identify a representative location where measurements can be taken.  Measurements should be re...

	Heat Index Adjustment Table
	1.4 Adjusted Temperature Work-Rest Schedule Guidelines:
	This method can be utilized where WBGT data is not available, and requires only that the ambient temperature be known. Adjustment factors are applied to the ambient temperature to account for departures from ideal conditions (sunny conditions, light ...


	S3NA_113x_ATT2_Symptoms and Treatment
	1.0 Heat Illness Symptoms
	1.1 The following are four stages of heat-related illness:
	1.1.1 Heat Rash
	Heat rash (prickly heat) may result from continuous exposure to heat or humid air.  It appears as red papules (elevated skin lesion), usually in areas where the clothing is restrictive, and gives rise to a prickly sensation, particularly as sweating i...
	1.1.2 Heat Cramps
	1.1.3 Heat Exhaustion
	1.1.4 Heat Stroke
	Heat exhaustion can sometimes lead to heat stroke, the most serious form of heat stress, which can be fatal and requires emergency treatment. Heat stroke happens when body temperature regulation fails and body temperature continues to rise to critical...


	2.0 Recommended Treatment for Heat Stress-related Illnesses
	2.1 Heat Rash
	2.1.1 Treatment for heat rash includes:

	2.2 Heat Cramps
	2.2.1 Treatment for heat cramps includes:

	2.3 Heat Exhaustion
	2.3.1 Treatment of heat exhaustion includes:

	2.4 Heat Stroke
	2.4.1 Treatment of heat stroke, or if a person’s temperature exceeds 102(F  (38.9 (C) includes:



	S3NA_113x_ATT3_Dehydration Chart
	S3NA_113y_FM1_Heat Stress Monitoring Log
	S3NA_117_PR1_ Hazardous Waste Operations
	1.0 Purpose and Scope
	1.1 Provides requirements for AECOM operations pertaining to hazardous waste and emergency response (HAZWOPER) services. In Canada and South America, there is no direct counterpart to HAZWOPER; however, as due diligence and in compliance with applicab...
	1.2 Provides a procedure intended to address small incidental spills from work related equipment and supplies. For operations with bulk quantities of fuels, chemicals, oils, and for operations where AECOM is providing emergency response services for s...
	1.3 To define appropriate procedures to decontaminate both equipment and personnel when exposure to hazardous chemicals or physical agents has occurred.
	1.4 This procedure applies to all AECOM Americas-based employees and operations.

	2.0 Terms and Definitions
	2.1 Contamination Reduction Zone (CRZ) – The transition area between the contaminated area and the clean area where decontamination activities occur.
	2.2 Decontamination – The process of removing or neutralizing contaminants that have accumulated on personnel or equipment.
	2.3 Emergency Response – A response effort by employees from outside the immediate release area or by other designated responders (e.g.., mutual-aid groups, local fire departments, etc.) to an occurrence that results, or is likely to result, in an unc...
	 A release at or above a reportable quantity (RQ) of a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) hazardous substance (40 CFR 302.8) is required to be reported to the National Response Center (NRC).
	 A release at or above provincial reporting thresholds, if any, or alternatively those specified under the Canadian Transportation of Dangerous Goods Act are reportable under the Canadian Environmental Protection to the respective provincial or terri...
	 A hazardous chemical release at or above an RQ under the Emergency Planning and Community Right-to-Know Act (EPCRA) (Title III under the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 350-372) is required to be reported to state and loc...
	 A release in violation of a facilities Spill Prevention, Control, and Countermeasure (SPCC) Plan (40 CFR 112).

	Responses to incidental release of hazardous substances where the substance can be absorbed, neutralized, or otherwise controlled at the time of release by employees in the immediate release area or by maintenance personnel are not considered to be em...
	2.4 Exclusion Zone (EZ) – The area where contamination does or could occur.
	2.5 First Responder – First responders are individuals who are likely to witness or discover a hazardous substance release, injury, fire, or other incident and who have been trained to initiate an emergency response sequence by notifying the proper au...
	2.6 Hazardous Materials – A hazardous material is any item or agent (biological, chemical, physical) that has the potential to cause harm to humans, animals, or the environment, either by itself or through interaction with other factors. Additionally ...
	2.7 Hazardous Materials Specialist – Hazardous materials specialists are individuals who respond with and provide support to hazardous materials technicians. Their duties parallel those of the hazardous materials technician; however, those duties requ...
	2.8 Hazardous Materials Technician – Hazardous materials technicians are individuals who respond to releases or potential releases for the purpose of stopping the release. They assume a more aggressive role than a first responder in that they will app...
	2.9 Hazardous Waste – Hazardous waste is waste that is dangerous or potentially harmful to our health or the environment. Hazardous wastes can be liquids, solids, gases, or sludge. They can be discarded commercial products, like cleaning fluids or pes...
	 Listed wastes (http://www.epa.gov/osw/hazard/wastetypes/listed.htm);
	 Characteristic wastes (http://www.epa.gov/osw/hazard/wastetypes/characteristic.htm);
	 Universal wastes (http://www.epa.gov/osw/hazard/wastetypes/universal/index.htmwastes); and
	 Mixed wastes;
	 Specific procedures determine how waste is identified (http://www.epa.gov/osw/hazard/wastetypes/wasteid/index.htm), classified, listed, and delisted.

	2.10 Health and Safety Plan (SH&E PLAN) – A document prepared for each project that contains site-specific information including the Emergency Response Plan for the project.
	2.11 Incidental Releases - A response to a spill or release of a hazardous substance (in quantities below its RQ) where the substance can be absorbed, neutralized, or otherwise controlled at the time of release by employees in the immediate release ar...
	 Responses to releases of hazardous substances where there is no potential safety or health hazard (i.e., fire, explosion, or chemical exposure) are not considered to be emergency responses. Handling of incidental releases shall be in accordance with...

	2.12 Incident Command System (ICS) – ICS is a standardized on-scene incident management concept designed specifically to allow responders to adopt an integrated organizational structure equal to the complexity and demands of any single incident or mul...
	2.13 Incident Commander – The Incident Commander (IC) is responsible for all aspects of the response, including developing incident objectives and managing all incident operations. The title and responsibilities are typically assumed by a qualified IC...
	2.14 Support Zone (SZ) – An uncontaminated zone where administrative and other support functions (e.g. first aid, equipment supply, emergency information, etc.) are located.

	3.0 References
	3.1 RS2-003-PR1 Disruptive Event Response Standard
	3.2 S3AM-003-PR1 SH&E Training
	3.3 S3AM-004-PR1 Incident Reporting, Notifications & Investigation
	3.4 S3AM-010-PR1 Emergency Response Planning
	3.5 S3AM-012-PR1 First Aid
	3.6 S3AM-017-PR1 Injury & Illness Recordkeeping
	3.7 S3AM-127-PR1 Exposure Monitoring
	3.8 S3AM-128-PR1 Medical Screening & Surveillance
	3.9 S3AM-208-PR1 Personal Protective Equipment
	3.10 S3AM-209-PR1 Risk Assessment & Management
	3.11 S3AM-213-PR1 Subcontractor Management

	4.0 Procedure
	4.1 Roles and Responsibilities
	4.1.1 Manager
	4.1.2 SH&E Manager or designee
	 Decide whether AECOM or an outside emergency response company will clean up the spill;
	 Report spills, as necessary, to state/provincial environmental agencies;
	 Review the incident report and facilitate the post-response discussion;
	 Advise Managers and Supervisors on the necessary decontamination procedures for the known or reasonably anticipated chemical hazards and physical agents associated with the planned scope of work;
	 Support the project team to verify that adequate protective measures are in-place (e.g. Engineering Controls, Administrative Controls, Personal Protective Equipment, etc.).
	4.1.3 Site Safety Officer (SSO)
	4.1.4 Employees
	 Follow precautions and safe handling practices to avoid spills;
	 Alert Manager to any deteriorating hazardous materials containers within the office or project area;
	4.1.5 All personnel (e.g., AECOM employees, general laborers, equipment operators, chemists, supervisors, etc.) performing activities at hazardous waste sites that expose or potentially expose them to hazardous wastes and health hazards are considered...

	4.2 Project SH&E Documentation—SH&E Plan
	4.2.1 The project SH&E documentation prepared for HAZWOPER activities is referred to as a site-specific SH&E Plan, and shall meet the requirements presented in 29 CFR 1910.120(b)(4).
	4.2.2 A safety and health risk or hazard analysis for each on-site task that will be performed.
	4.2.3 The required SH&E Plan elements include:
	 A description of the work location, the site history, and a summary of any information available concerning site hazards (including both physical hazards and contamination conditions);
	 A summary of the work activities to be performed under AECOM’s scope of activities;
	 Identified risks shall include both chemical and physical hazards to which personnel may be exposed during the conduct of the work task;
	 Protective measures for each work task to prevent or mitigate the potential hazards identified in the hazard analyses;
	 Frequency and types of air monitoring, personal monitoring, and environmental sampling techniques and instrumentation to be used;
	 Site control measures;
	 Decontamination procedures;
	 An emergency response plan, S3AM-010-PR1 Emergency Response Planning, addressing actions to be taken in the event of each type of credible incident that might result during the performance of planned work activities, including minor and major injuri...
	4.2.4 Responsibility for development of each AECOM SH&E Plan will be coordinated between the Manager and the SH&E Manager or SH&E Department designee as part of project initiation. Regardless of where the SH&E Plan is developed, it will be reviewed an...
	4.2.5 Contractors and Subcontractors
	 The health and safety of the employees of any contractor or subcontractor who does not have a contract directly with AECOM, and for whom AECOM does not have contractual safety oversight, is the responsibility of that contractor or subcontractor. The...
	 Subcontractors who maintain a contract directly with AECOM shall comply with AECOM SH&E program requirements. Refer to S3AM-213-PR1 Subcontractor Management;
	 In addition, all AECOM subcontractors’ Health and Safety Plans shall, at a minimum conform to the requirements of the AECOM SH&E Plan. The AECOM SH&E Plan does not, nor is it intended to, address procedures of contractors or subcontractors during th...

	4.3 Personnel Qualifications— Training and Medical Surveillance
	4.3.1 HAZWOPER-qualified employees shall participate in the following medical surveillance and training requirements.  Medical surveillance and SH&E training requirements are further described in S3AM-128-PR1 Medical Screening & Surveillance and S3AM-...
	4.3.2 Employees receiving initial and refresher responder training shall be issued a certificate indicating training competency. Copies of all training records shall be maintained in accordance with the S3AM-003-PR1 SH&E Training.
	4.3.3 Medical Surveillance
	 Unusual exposure conditions; and
	 In response to possible overexposures.
	4.3.4 Training - HAZWOPER
	All personnel assigned to work at a hazardous waste site, sampling at Treatment, Storage and/or Disposal Facilities (TSDFs), or are performing Remediation and Investigation Activities, shall participate in training meeting the requirements of 29 CFR 1...
	 40-hour initial Training — Before being assigned to a HAZWOPER site, AECOM Employees shall complete 40 hours of off-site training meeting the requirements of  29 CFR 1910.120(e)(3)(i). At the conclusion of training, personnel will receive a written ...
	 24-Hour HAZWOPER Training — Site support contractors and site visitors may qualify to substitute 24-hour HAZWOPER training in place of 40-hour training, as specified in  29 CFR 1910.120(e)(3)(ii). Personnel potentially qualifying for this alternativ...
	o Subcontractors and site visitors whose duties will not entail significant exposure to site contaminants defined as not working in any areas where airborne contaminant concentrations exceed one-half of any applicable occupational exposure limit, and ...
	Available Training Sources:
	4.3.5 Training – Emergency Response
	On an as-needed basis, if a project requires AECOM to provide a HAZMAT emergency response team, the following training requirements shall be met:
	4.3.6 Subcontractor Personnel Training Records
	Any subcontractor organization whose employees will support AECOM operations at a HAZWOPER site will:
	o A copy of the physician’s signed medical clearance for each employee (preferred); or
	o A letter identifying the medical status and clearance expiration date of every employee, signed by the company’s safety director or an officer of the company.
	o A copy of the each employee’s training certifications, which will include:
	- The initial 40-hour training certificate (24-hour training may be substituted with SH&E Manager approval);
	- The most current Refresher training certificate (shall be current within the previous one-year period);
	- A copy of the Supervisor training certificate for each person serving in a site supervisory capacity (e.g., project manager, site safety officers, etc.).

	4.4 HAZWOPER and Spill Response Equipment
	4.4.1 Specific HAZWOPER activity and spill response equipment shall be identified in the site specific SH&E PLAN.  All AECOM offices and project sites that store chemicals at their location shall have the appropriate spill response equipment. Such equ...
	 Over-pack containers of varying capacities;
	 Absorbent material such as vermiculite or commercially prepared, absorbent containing pillows, rolls, sheets, or booms;
	 Acid and base neutralizing agents;
	 Chemically resistant gloves for solvents, alcohols, and acids;
	 Poly-coated Tyvek coveralls;
	 Safety goggles;
	 Respiratory protection;
	4.4.2 Spill response equipment shall be placed adjacent to areas where chemicals are routinely handled, stored, and/or where shipments are received. Similar types of spill response equipment shall also be available in any AECOM vehicle or rented vehic...
	4.4.3 Spill Response Equipment for Field Programs
	 The amount of chemicals being used during a field program will dictate the types and quantity of spill response equipment that is brought to the site;
	 If several squirt bottles of decontamination solution are all that is being brought to a site, a few spill pillows and a one-gallon bucket (3.8 liters) may be sufficient to respond to a spill of these materials;
	 If gallons of chemicals are being delivered to the site in drums or bulk tanks, a greater variety of spill response equipment will be needed. As indicated previously, during these types of field programs, a separate spill plan will be incorporated i...

	4.5 Personal Protective Equipment (PPE) Ensembles
	4.5.1 Defined HAZWOPER PPE ensembles are specified for general use on all AECOM HAZWOPER operations. The project SH&E Plan may specify modifications to these requirements to meet site-specific conditions. Refer also to S3AM-208-PR1 Personal Protective...
	4.5.2 Level D Ensemble
	The Level D ensemble provides a minimal level of skin protection (primarily against physical rather than chemical hazards) and no respiratory protection. Level D PPE is the minimum work uniform to be used on HAZWOPER sites. Its use is appropriate when...
	Level D Equipment List:
	 Hard hat;
	 Eye protection;
	 Safety-toe work boots;
	 Shirts with sleeves and long pants (shorts are unacceptable for use); and
	 Hearing protection (as required).
	4.5.3 Modified Level D Ensemble
	The Modified Level D ensemble provides moderate skin protection against contact with hazardous substances, but no respiratory protection. Its use is appropriate where there is a moderate-to-low potential for skin contact with known hazardous substance...
	Modified Level D Equipment List:
	 Full faceshield;
	 Plain (uncoated) disposable coveralls;
	 Chemical-resistant disposable outer coveralls;
	 Chemical-resistant outer gloves taped to outer coveralls;0F
	 Chemical-resistant inner gloves; and1
	 Chemical-resistant safety-toe boots (taped to outer coveralls).
	4.5.4 Level C Ensemble
	The Level C ensemble provides moderate skin protection against contact with hazardous substances and moderate respiratory protection. Its use is appropriate where there is the potential for skin contact with known hazardous substances and health hazar...
	Level C Equipment List:
	 Full-face air-purifying respirator (APR) equipped with cartridge types as designated in the project SH&E PLAN;1F
	 Plaind (uncoated) disposable coveralls;
	 Chemical-resistant disposable outer coveralls;
	 Chemical-resistant outer gloves taped to outer coveralls;2F
	 Chemical-resistant inner gloves;
	 Hard hat;
	 Safety-toe boots taped to coveralls; the use of boot covers (e.g., booties) or chemical-resistant boots may be specified; and
	 Hearing protection (as required).
	4.5.5 Level B Ensemble
	The Level B ensemble provides both the highest level of inhalation exposure protection and considerable skin contact protection. Its use is appropriate where there are significant known or suspected hazardous substances and health hazards, involving b...
	Level B Equipment List:
	 Supplied air respirator (SCBA or airline system with Grade D or better breathing air);
	 Chemical-resistant disposable outer coveralls;
	 Chemical-resistant outer glove taped to outer coveralls;3
	 Chemical-resistant inner gloves;3
	 Hard hat;
	 Chemical resistant safety-toe boots taped to coveralls; and
	 Hearing protection (as required).
	4.5.6 Level A Ensemble
	The Level A ensemble provides the highest level of both respiratory and skin protection, up to and including protection against skin contact with vapor-phase contaminants. The use of Level A PPE requires prior approval by the Americas SH&E Director.
	Specific Level A ensemble components will be determined on a case-by-case basis by the SH&E Department.

	4.6 Emergency Response Plans
	4.6.1 A Location Specific Emergency Response Plan shall be developed and implemented to handle anticipated emergencies prior to performing emergency response operations. The plan shall be in writing and available for inspection and copying by employee...
	4.6.2 AECOM’S S3AM-010-PR1 Emergency Response Planning shall apply and employees shall evacuate from the danger area whenever an emergency occurs, provided the associated contract does not require AECOM to provide emergency response services
	4.6.3 AECOM Employees are not expected to take action or to participate in rescues or responses to chemical releases beyond the initial discovery of the release and immediate mitigation actions such as closing a valve, placing absorbents, and notifyin...
	 If AECOM Employees are to participate in the response to a chemical release beyond the initial reaction, there shall be a contractual provision for this response and the Employees shall be specifically trained for this response;
	 This document is designed to provide guidelines on how to prepare a written plan that will confirm prompt and proper response to an emergency situation that arises during field investigations and to outline the duties of AECOM Employees during a fie...
	4.6.4 Site specific SH&E plans that are prepared to comply with the HAZWOPER standard (29 CFR 1910.120) shall address emergency response. This standard specifically outlines the elements that shall be contained in an emergency response plan. However, ...
	 There are two types of emergency situations that AECOM personnel shall be prepared for and that shall be addressed in the emergency response plan. These include:
	o Emergencies related to the operations of our clients at the facility where AECOM is   working;
	o Emergencies related to our own on-site activities/investigations.
	 Employees are not to accept the role of Incident Commander without specific authority from the SH&E Manager and the Manager responsible for the project. Assuming the role of the Incident Commander requires training beyond the scope of this Procedure.
	4.6.5 The HAZWOPER standard does not prohibit AECOM Employees from performing limited response activities.
	 Appropriately trained AECOM Employees can provide voluntary First Aid services;
	 AECOM Employees can provide response assistance by placing absorbent pillows or vermiculite around a small, contained spill that occurs during sampling efforts;
	 Refer to Spill Response, Incidental procedures contained herein which describes the specific procedures that AECOM will follow when responding to an incidental chemical spill.
	4.6.6 Field Project Preparation
	 Every SH&E Plan that is prepared by AECOM will contain a Location Specific Emergency Response Plan in which the required elements of an emergency action plan will be addressed. Refer to S3AM-010-PR1 Emergency Response Planning;
	 When AECOM is working at an operating facility, the emergency response procedures of the facility will be appended to the SH&E Plan or the Location Specific Emergency Response Plan;
	 As a minimum, each emergency response plan shall contain the following topics as required by 29 CFR 1910.38 (a):
	o Procedures and contact information for reporting emergencies to public service responders and on-site (client or host employer) emergency control centers;
	o Pre-emergency planning and coordination with outside parties;
	o Emergency escape procedures and emergency escape route assignments;
	o Procedures to be followed by employees who remain to operate critical site operations before they evacuate;
	o Procedures to account for all employees after emergency evacuation is complete;
	o Rescue and medical duties for those employees who are trained to perform them;
	o Preferred means of reporting fires and other emergencies;
	o PPE to protect employees from expected exposures and potential exposures during an emergency;
	o Names of persons or departments who can be contacted for further information (i.e. emergency reference sheet);
	o Site security and control;
	o Availability of medical surveillance for workers who might have been exposed to chemicals, bloodborne pathogens, or other biological agents as a result of project work or emergency response;
	o Emergency medical treatment and first aid;
	o Emergency alerting and response procedures;
	o Critique of response and follow-up.
	 In addition, each plan shall establish the specific alarm system that will be used on site to warn employees of an AECOM emergency. The chosen alarm signals should not conflict with alarm signals already in place at the facility.
	4.6.7 Client Facility Emergency Response Procedures
	 AECOM implements field programs on active properties, including manufacturing facilities. These facilities have typically developed an emergency response plan that is specific to facility-related emergencies. If AECOM is working at an operating faci...
	 The first priority in AECOM’s preparation of a project emergency action plan is to confirm that the responsibilities under the client's emergency response plan are fully understood. Because of the nature of their business, many of our clients have i...
	 A copy of the facility’s procedures shall be made available to AECOM so that the information can be incorporated into the SH&E Plan or attached to the Location Specific Emergency Response Plan. If this information is not available to AECOM prior to ...
	4.6.8 Escape Routes and Procedures
	Although emergency evacuation procedures are included in AECOM's initial 40-hour HAZWOPER training, emergency procedures at each site will be different. Employees shall be instructed about the location specific emergency response plan. Updating traini...
	Prior to the commencement of on-site activities, the SSO shall determine how AECOM employees will evacuate each AECOM work area of the site:
	 Two or more routes that are separate or remote from each other for each work area shall be identified. Multiple routes are necessary in case one is blocked by fire or chemical spill. These routes shall not overlap because, if a common point were obs...
	 Prominent wind direction should also be considered when designating escape routes and assembly areas. Escape routes and assembly areas should be upwind of the site whenever possible;
	 Upon arrival to the site, the SSO shall verify that the selected routes are appropriate for evacuation. During an emergency, the quickest and most direct route should be selected. However, when working at an operating facility, the established escap...
	 In the event of a facility-related emergency, all AECOM employees shall meet at the facility's assembly area so that the client can verify that AECOM has evacuated the property.
	4.6.9 Alarm Signals
	An emergency communication system shall be in effect at all sites.
	 The most simple and effective emergency communication system in many situations will be direct verbal communications. However, verbal communications shall be supplemented any time voices cannot be clearly perceived above ambient noise levels and any...
	 Portable two-way radio communications may be used when employees shall work out of the line of sight of other workers;
	 When it is necessary to supplement verbal communications, Employees shall be informed of the established emergency signals. The following emergency signals, or other appropriate signals, shall be implemented using handheld portable air horns, whistl...
	o One Blast: General Warning—A relatively minor and localized, yet important, on-site event. An example of this type of an event would be a minor chemical spill where there is no immediate danger to life or health yet personnel working on the site sho...
	o Three Blasts: Medical Emergency—A medical emergency for which immediate first aid or emergency medical care is required. If three horn blasts are sounded, all First Aid Providers should respond as appropriate. All other activity and equipment should...
	o Three Blasts Followed by One Continuous Blast: Immediate Threat to Life and Health —  A situation that could present an immediate danger to life and health of personnel onsite. Examples include fires, explosions, large hazardous chemical release, se...
	 The SSO or his designate will acknowledge the distress signal with two short blasts on the air-horn or whistle;
	 One Continuous Blast Following Any of the Above: All Clear/Return to Work — Personnel who sound the initial alarm are required to send an all clear signal when the emergency is over.
	4.6.10 Accounting Method for All Employees after Evacuation
	The SSO is responsible for determining that all AECOM employees have been successfully evacuated from the work area(s):
	 It is the responsibility of each AECOM subcontractor to verify that all of its employees evacuated the site and to report this information to the SSO. All employees shall meet at the designated assembly area;
	 A headcount is an acceptable way to determine complete evacuation when the field team is of a small size. The site log-in book or equivalent should be referenced when attempting to account for more than 10 people. In the event of a facility-related ...
	 The SSO shall notify emergency responders if any employee is unaccounted for and where on the site they were last seen;
	 In the event of a project-related emergency, the SSO will provide off-site emergency responders or on-site HAZMAT teams or fire brigades (Incident Commander) with all available knowledge about the emergency situation upon their arrival to the scene.
	4.6.11 Employees Who Remain to Operate Critical Site Operations Before They Evacuate
	All equipment and operations are required to cease in accordance with the established alarm signal procedures. The only exception will be related to health and safety:
	 The SSO shall determine at the time of the emergency if health and safety will be jeopardized by immediate stoppage of any particular piece of equipment;
	 If such a determination is made, personnel involved in critical operations shall be minimized. Once it is determined that the operation is no longer needed or the threat to the operators is imminent, operations will cease and the operators will imme...
	4.6.12 Rescue and Medical Response
	 Only currently trained individuals will administer first aid, CPR or an AED. Refer to  S3AM-012-PR1 First Aid.
	 In the event of an incident, refer to material’s SDS labels to confirm proper first aid is administered for the hazardous material and call the nearest Poison Centre or 911.  Refer to S3AM-012-PR1 First Aid.
	o The American National Standards Institute (ANSI) Standard for Emergency Eyewash and Shower Equipment (ANSI Z358.1-1998) recommends that the affected body part shall be flushed immediately and thoroughly for at least 15 minutes using a large supply o...
	 5 minutes flushing time for mild irritants;
	 20 minutes for moderate to severe irritants;
	 20 minutes for non-penetrating corrosives;
	 60 minutes for penetrating corrosives;
	 If irritation persists, repeat the flushing procedure.
	 It is important to note that ingestion of any chemical is not likely to occur in the workplace.  If ingestion does occur, evidence indicates that inducing vomiting is not necessary in most situations where there has been an occupational chemical ing...
	o Induction of vomiting should only be recommended if the chemical has very high, short-term (acute) toxicity, and medical follow-up is not readily available;
	o In these cases, first aiders should receive special training on how to safely and effectively induce vomiting in the appropriate circumstances.
	 If the injury is life threatening, the Emergency Medical System (EMS) should be called (911). Depending on the procedures established for the project, the SSO would contact an emergency responder directly or notify the facility representatives for m...
	 If the employee needs medical attention that cannot be provided on-site, the SSO shall escort the individual to the local hospital identified on the emergency reference sheet and shall remain with the person until release or admittance is determined...
	4.6.13 On-site and Off-site Communications
	Regardless of the size or location of AECOM's field projects, it is extremely important that both on-site and off-site communications be maintained so that in the event of an emergency employees can contact each other or place a phone call immediately...
	A reliable and approved form of communication (e.g. two way radio, cell phone, etc.) is required when members of the field team are working in separate areas of the site and verbal communications are no longer effective because of distance. A communic...
	When AECOM is working at an occupied facility, a telephone may be accessible. When AECOM is working on abandoned properties or when there is no access to a phone, as appropriate, a cellular telephone, two-way radio, or satellite telephone shall be bro...
	4.6.14 Preferred Means of Reporting
	Employees shall immediately notify the Supervisor of incidents and emergencies, and report in accordance with S3AM-004-PR1 Incident Reporting, Notification & Investigation:
	 Unless facility representatives specifically indicate that they prefer AECOM personnel to notify them first of an emergency, the SSO will directly contact the appropriate emergency responders listed on the Location Specific Emergency Response Plan;
	 Additional communications within AECOM concerning an emergency event may be required as per S3AM-010-PR1 Emergency Response Planning and RS2-003-PR1 Disruptive Event Standard;
	 “Dangerous occurrences” shall be reported immediately to the police, employer, vehicle owner/leaser and the dangerous goods owner. Such events would include spills, bulk container damage, fire, explosion, and transportation accidents involving dange...
	 Confirm and seek direction on external reporting requirements. Each jurisdiction has regulations governing the minimum quantities for reporting based on the type of product spilled or release refer to S3AM-117-ATT1 Spill Notification Numbers for Nor...
	Individuals who have knowledge of a spill, release, or unlawful discharge, shall notify authorities immediately. Reporting does not imply guilt or assign blame. The following details are to be reported:
	 Location and time of spill;
	 Description of circumstances leading to spill;
	 Type and quantity of material or substance spilled;
	 Details of any action taken at the site of the spill;
	 Description of location of spill and immediately surrounding the area;
	 Any additional information in respect of the spill that the Minister, Environmental Protection Officer or person designated by regulations requires.
	4.6.15 First Responder
	First responders shall have sufficient training or have had sufficient experience to objectively demonstrate competency in the following areas:
	 An understanding of what hazardous substances are, and the risks associated with them in an incident;
	 An understanding of the potential outcomes associated with an emergency;
	 The ability to recognize the presence of hazardous substances and physical hazards in an emergency;
	 An understanding of the role of the first responder;
	 The ability to realize the need for additional resources and to make appropriate notifications to the communication center.
	4.6.16 First Responder HAZWOPER Operations Level
	First responders at the operations level are individuals who respond to releases or potential releases of hazardous substances as part of the initial response to the site for the purpose of protecting nearby persons, property, or the environment from ...
	 They are trained to respond in a defensive fashion without actually trying to stop the release; Their function is to contain the release from a safe distance, keep it from spreading, and prevent exposures;
	 First responders at the operational level shall have received at least eight hours of training or have had sufficient experience to objectively demonstrate competency in the following areas in addition to those listed for the awareness level and the...
	o Knowledge of the basic hazard and risk assessment techniques;
	o Know how to select and use proper personal protective equipment provided to the first responder operational level;
	o An understanding of basic hazardous materials terms;
	o Know how to perform basic control, containment, and/or confinement operations within the capabilities of the resources and personal protective equipment available with their unit;
	o Know how to implement basic decontamination procedures;
	o An understanding of the relevant standard operating procedures and termination procedures;
	4.6.17 Hazardous Materials Technician
	Hazardous materials technicians shall have received at least 24 hours of training equal to the first responder operations level and in addition have competency in the following areas and the employer shall so certify:
	 Know how to implement the employer's emergency response plan;
	 Know the classification, identification, and verification of known and unknown materials by using field survey instruments and equipment;
	 Be able to function within an assigned role in the Incident Command System, refer to Federal Emergency Management Agency—FEMA: Incident Command System;
	 Know how to select and use proper specialized chemical PPE provided to the hazardous materials technician;
	 Understand hazard and risk assessment techniques;
	 Be able to perform advance control, containment, and/or confinement operations within the capabilities of the resources and personal protective equipment available with the unit;
	 Understand and implement decontamination procedures;
	 Understand termination procedures;
	 Understand basic chemical and toxicological terminology and behavior.
	4.6.18 Hazardous Materials Specialist
	Hazardous materials specialists shall have received at least 24 hours of training equal to the technician level and in addition have competency in the following areas and the employer shall so certify:
	 Know how to implement the local emergency response plan;
	 Understand classification, identification, and verification of known and unknown materials by using advanced survey instruments and equipment;
	 Know the state or applicable jurisdictional emergency response plan;
	 Be able to select and use proper specialized chemical PPE provided to the hazardous materials specialist;
	 Understand in-depth hazard and risk techniques;
	 Be able to perform specialized control, containment, and/or confinement operations within the capabilities of the resources and personal protective equipment available;
	 Be able to determine and implement decontamination procedures;
	 Have the ability to develop a site safety and control plan;
	 Understand chemical, radiological, and toxicological terminology and behavior.

	4.7 Decontamination Procedures
	4.7.1 When possible, all necessary steps shall be taken to reduce or minimize contact with chemicals and impacted materials while performing field activities (e.g., avoid sitting or leaning on, walking through, dragging equipment over, tracking, or sp...
	4.7.2 All personal decontamination activities shall be performed with an attendant (buddy) to provide assistance to personnel that are performing decontamination activities. An attendant may not be required for Level D equipment removal and decontamin...
	4.7.3 All persons and equipment entering the EZ shall be considered contaminated, and thus, shall be properly decontaminated prior to entering the SZ. No equipment, including personal protective equipment or contaminated clothing shall be taken or wor...
	4.7.4 Decontamination procedures may vary based on site conditions and nature of the contaminant. If chemicals or decontamination solutions are used, care should be taken to minimize reactions between the solutions and contaminated materials. In addit...
	4.7.5 All contaminated personal protective equipment (PPE) and decontamination materials shall be stored and disposed of in accordance with site-specific requirements identified in the approved work plan.
	4.7.6 For all Level A and B ensembles, adequate supplied air shall be available to allow the employee to safely complete all necessary decontamination steps.
	4.7.7 Where decontamination procedures involving radioactive materials are required, the removable limits for both personnel and equipment will be specified by a Certified Health Physicist or Certified Industrial Hygienist in the project’s approved Ra...
	4.7.8 Materials Needed to Decontaminate Personnel and/or Equipment
	 The equipment required to perform decontamination may vary based on site-specific conditions and nature of the contaminant(s). The following equipment is commonly used for decontamination purposes:
	o Soft-bristle scrub brushes or long-handled brushes to remove contaminants;
	o Hoses, buckets of water or garden sprayers for rinsing;
	o Large plastic/galvanized wash tubs or children's wading pools for washing and rinsing solutions;
	o Large plastic garbage cans or similar containers lined with plastic bags for the storage of contaminated clothing and equipment;
	o Metal or plastic cans or drums for the temporary storage of contaminated liquids;
	o Paper or cloth towels for drying protective clothing and equipment; and
	o Poly or plastic sheeting to lay down and form the base for the CRZ, as well as to contain contaminants and decontamination fluids.
	4.7.9 Personal Decontamination Steps
	 The decontamination plan shall be in writing and shall specify the exact steps in either wet or dry decontamination or personnel exiting the EZ to the SZ. The decontamination plan shall also address respirator cartridge change out, SCBA bottle chang...
	4.7.10 Decontamination Steps during a Medical Emergency
	 If decontamination can be done:
	o Wash, rinse and/or cut off protective clothing and equipment.
	 If decontamination cannot be done:
	o Wrap the victim in blankets, plastic sheeting, or rubber to reduce contamination of other personnel;
	o Alert emergency and offsite medical personnel to potential contamination;
	o Instruct them about specific decontamination procedures if necessary;
	4.7.11 Equipment Decontamination Steps
	 All equipment leaving the EZ shall be considered contaminated and shall be properly decontaminated to minimize the potential for exposure and off-site migration of impacted materials. Such equipment may include, but is not limited to: sampling tools...
	 All Employees performing equipment decontamination shall wear the appropriate PPE to protect against exposure to contaminated materials. The level of PPE may be equivalent to the level of protection required in the EZ. Other PPE may include splash p...
	 For larger equipment, a high-pressure washer may need to be used. Some contaminants require the use of a detergent or chemical solution and scrub brushes to confirm proper decontamination. Personnel operating a high pressure washer will be trained i...
	 For smaller equipment, use the following steps for decontamination:
	 All decontaminated equipment shall be visually inspected for contamination prior to leaving the CRZ.  Signs of visible contamination may include an oily sheen, residue or contaminated soils left on the equipment. All equipment with visible signs of ...

	4.8 Employee Exposure Monitoring
	4.8.1 Explosive levels, oxygen levels, and airborne contaminants may present potential hazards to HAZWOPER personnel working within controlled work areas and to non-HAZWOPER workers and the general public present outside the controlled work areas.
	4.8.2 As appropriate, exposure monitoring at HAZWOPER sites will be conducted to determine explosive and oxygen levels, monitor and control employee exposures to airborne contaminants, and to determine and regulate controlled work area boundaries (e.g...
	4.8.3 Specific exposure monitoring requirements will be established in individual SH&E Plans. Refer to S3AM-127-PR1 Exposure Monitoring. All monitoring efforts using direct reading instruments and will remain part of the project file.
	4.8.4 Work Area Exposure Monitoring
	 Work area exposure monitoring will include breathing zone readings for the maximum exposed worker(s);
	 Results will be used to determine adequacy of PPE (especially respiratory protection). Specific criteria for upgrade/downgrade will be established in the SH&E Plan.
	4.8.5 Perimeter Exposure Monitoring
	 Perimeter air samples will be collected when the potential exists for airborne contaminants to migrate off-site and will be collected near the work zones when performing work at an active client facility. Refer to S3AM-127-PR1 Exposure Monitoring;
	 Perimeter exposure monitoring will be conducted at locations downwind from the project activities at a minimum (also upwind if the potential exists for offsite contamination to migrate onto the site).
	4.8.6 Exposure results will be posted on site and explained in a safety briefing.
	4.8.7 Employees will receive a written statement of results within 15 days of receipt from the laboratory.
	4.8.8 Results of all personal exposure monitoring will be provided to the SH&E department for inclusion in the employee medical records, refer to S3AM-017-PR1 Injury & Illness Recordkeeping.


	5.0 Records
	5.1 All forms and documents generated during a HAZWOPER project will be maintained in the project file.
	5.2 All medical screening and surveillance documentation shall be retained for 30 years.

	6.0 Attachments
	6.1 S3AM-117-ATT1 Spill Notification Number for North America


	S3NA_117x_ATT1_Spill Notification Numbers
	S3NA_123_PR1_Respiratory Protection
	1.0 Purpose and Scope
	1.1 This procedure establishes a written respiratory protection program with the required elements and work site-specific procedures for respirator selection, use, and maintenance for any workplace where respirators are necessary to protect the health...
	1.2 The primary objective shall be to prevent exposure to atmospheric contaminants as far as feasible by accepted engineering control measures (e.g. enclosure or confinement of the operation, general and local exhaust ventilation [LEV], and substituti...
	1.3 This procedure applies to all AECOM Americas-based employees and operations, except where local or governmental regulations are more stringent.

	2.0 Terms and Definitions
	2.1 Action Level (AL) – An airborne concentration of a potentially toxic or hazardous substance, measured in parts per million by volume (ppm), microgram per cubic meter (μg/m3 ) milligram per cubic meter (mg/m3 ) or fibres per cubic centimetre (f/cc)...
	2.2 Air-purifying respirator – A respirator with an air-purifying filter, cartridge, or canister that removes specific air contaminants by passing ambient air through the air-purifying element.
	2.3 Approved – Equipment tested and listed by the Bureau of Mines, jointly by the Mining Enforcement and Safety Administration (MESA), and the National Institute for Occupational Safety and Health (NIOSH), or jointly by the Mine Safety and Health Admi...
	2.4 Assigned protection factor (APF) – The ratio of the ambient concentration of an airborne substance (outside the respirator) to the concentration of the substance inside the respirator.
	2.5 Atmosphere-supplying respirator – A respirator that supplies the user with breathing air from a source independent of the ambient atmosphere, including supplied-air respirators (SARs) and self-contained breathing apparatus (SCBA) units.
	2.6 Breakthrough – The first perception of an odor, taste or irritation experienced while wearing an air-purifying respirator. Breakthrough is generally an indication that the cartridges are saturated and are no longer filtering out the contaminant. B...
	2.7 Established Exposure Limit – The maximum regulatory exposure concentration to which an individual may be exposed to for an 8- hour time weighted average (TWA).
	2.8 Filtering facepiece (dust mask) – A negative pressure particulate respirator with a filter as an integral part of the facepiece or with the entire facepiece composed of the filtering medium.
	2.9 Fit factor – A quantitative estimate of the fit of a particular respirator to a specific individual, typically estimating the ratio of the concentration of a substance in ambient air to its concentration inside the respirator when worn.
	2.10 Fit test – The use of a protocol to qualitatively or quantitatively evaluate the fit of a respirator on an individual. (See also Qualitative fit test [QLFT] and Quantitative fit test [QNFT].)
	2.11 Hazardous atmosphere – Any atmosphere, either immediately or not immediately dangerous to life or health, that is oxygen-deficient or that contains a toxic or disease-producing contaminant exceeding the legally established permissible exposure li...
	2.12 Immediately dangerous to life or health (IDLH) – An atmosphere that poses an immediate threat to life, would cause irreversible adverse health effects, or would impair an individual's ability to escape from a dangerous atmosphere.
	2.13 Maximum use concentration (MUC) – The maximum concentration of an airborne contaminant from which an employee is expected to be protected when wearing a respirator, determined by the assigned protection factor of the respirator or class of respir...
	MUC = APF x established exposure limit
	2.14 Negative pressure respirator (tight fitting) – A respirator in which the air pressure inside the facepiece is negative during inhalation with respect to the ambient air pressure outside the respirator.
	2.15 Oxygen-deficient atmosphere – An atmosphere with oxygen content below 19.5 percent by volume.
	2.16 Physician or other licensed health care professional (PLHCP) – An individual whose legally permitted scope of practice (i.e., license, registration, or certification) allows him or her to independently provide or be delegated the responsibility t...
	2.17 Positive pressure respirator – A respirator in which the pressure inside the respiratory inlet covering exceeds the ambient air pressure outside the respirator.
	2.18 Powered air-purifying respirator (PAPR) – An air-purifying respirator that uses a blower to force the ambient air through air-purifying elements to the inlet covering.
	2.19 Pressure demand respirator – A positive pressure atmosphere-supplying respirator that admits breathing air to the facepiece when the positive pressure is reduced inside the facepiece by inhalation.
	2.20 Qualitative fit test (QLFT) – A pass/fail fit test to assess the adequacy of respirator fit that relies on the individual's response to the test agent.
	2.21 Quantitative fit test (QNFT) – An assessment of the adequacy of respirator fit by numerically measuring the amount of leakage into the respirator.
	2.22 Self-contained breathing apparatus (SCBA) – An atmosphere-supplying respirator for which the breathing air source is designed to be carried by the user.
	2.23 Supplied-air respirator (SAR) or airline respirator – An atmosphere-supplying respirator for which the source of breathing air is not designed to be carried by the user.
	2.24 Tight-fitting facepiece – A respiratory inlet covering that forms a complete seal with the face.
	2.25 User seal check – An action conducted by the respirator user to determine if the respirator is properly sealed to the face.

	3.0 References
	3.1 S3AM-003-PR1 SH&E Training
	3.2 S3AM-114-PR1   Compressed Gases
	3.3 S3AM-128-PR1 Medical Screening & Surveillance

	4.0 Procedure
	4.1 Roles and Responsibilities
	4.1.1 Respiratory Protection Program Administrator
	4.1.2 Manager /Supervisor
	4.1.3 SH&E Manager (or designee)
	4.1.4 Employee

	4.2 Training
	4.2.1 Employees who wear respiratory protection shall receive training before they are assigned to a task that requires the use of respiratory protection.
	4.2.2 Employees that may be exposed to a respiratory hazard will be instructed on the hazard and the controls prior to beginning work.
	4.2.3 Atmospheric testing will be carried out by qualified personnel trained in the use, calibration, and interpretation of the test equipment.
	4.2.4 Retraining shall be administered annually, and when the following situations occur:
	4.2.5 Basic Respirator Training Program
	Respirator training classes will include, at a minimum, the following:

	4.3 Medical Surveillance
	4.3.1 No Employee shall be assigned to a task that requires the use of a respirator unless it has been determined that he/she is physically able to perform the work while using the required respirator.
	4.3.2 Prior to wearing a respirator and in accordance with the applicable jurisdictional requirements, Employees shall complete medical screening to identify any relevant psychological or physiological impediments to respiratory protection use. Screen...
	4.3.3 Additional medical examinations will be provided to employees who wear respirators when:
	4.3.4 All medical surveillance examinations shall be at no cost to the employee and occur during normal working hours; shall be convenient, understandable, and confidential; and the Employee will be given the chance to discuss results with examining p...

	4.4 Respirator Selection
	4.4.1 The location or project specific SH&E Plan shall identify applicable respiratory hazards and develop appropriate controls, which may include respiratory protection. If respiratory protection is necessary the SH&E Plan shall detail the requirements.
	4.4.2 SH&E Managers or his/her designated representative shall select and provide an appropriate respirator based on:
	4.4.3 SH&E Managers or his/her designated representative shall identify and evaluate the respiratory hazard(s) in the workplace. Evaluations shall include a reasonable estimate of employee exposures to respiratory hazard(s) and an identification of th...
	4.4.4 Respiratory protection is required for those operations in which engineering controls or work practice controls are not feasible to reduce toxic or hazardous substance exposure at or below the AL (or if applicable, established exposure limit).
	4.4.5 Where the employee exposure cannot be identified or reasonably estimated, the atmosphere shall be considered IDLH.
	4.4.6 Only approved respirators shall be selected and they shall be used in compliance with the conditions of their certification.
	4.4.7 Respirators shall be selected from a sufficient number of respirator models and sizes so that the respirator is acceptable to, and correctly fits, the user.

	4.5 Fit Testing Procedures
	4.5.1 After the medical assessment is complete, employees using a tight-fitting respirator shall pass an appropriate QLFT or QNFT prior to initial use of the respirator, whenever a different respirator facepiece (size, style, model or make) is used, a...
	4.5.2 Fit testing shall be performed using the same make, model, style and size of respirator the user would be expected to use.
	4.5.3 Should the fit test fail, alternative makes, models, styles and sizes shall be tested to find a correct fit for the user.
	4.5.4 Respiratory protective equipment shall not be used unless a satisfactory fit test has been achieved for that particular equipment.
	4.5.5 Fit testing shall also verify user competency in donning, doffing, inspecting and performing of seal checks.
	4.5.6 Additional fit tests will be performed:

	4.6 Interference with Facepiece Seal
	4.6.1 AECOM shall not permit respirators with tight-fitting facepieces to be worn by Employees who have:
	4.6.2 If an employee wears corrective glasses or goggles or other personal protective equipment, the Supervisor or Manager shall confirm that such equipment is worn in a manner that does not interfere with the seal of the facepiece to the face of the ...
	4.6.3 Employees shall perform a user seal check each time they don the respirator. Refer to S3AM-123-ATT2 User Seal Check Procedures.

	4.7 Specification of Proper Level of Respiratory Protection
	4.7.1 The SH&E Manager or his/her designated and qualified representative shall provide guidance on the proper selection and use of all respiratory protective devices, including half-face and full-face air purifying respirators, airline respirators, a...
	4.7.2 Employees engaged in activities not covered by a THA or SH&E plan shall stop work and consult with the SH&E Manager or his/her designated representative to determine the proper equipment to use prior to resuming activities. Whenever appropriate,...

	4.8 Cartridges
	4.8.1 NIOSH certifies three classes of filters*:
	4.8.2 Generally cartridge color denotes the type of contaminant the cartridge was designed to filter:
	4.8.3 Filter cartridges shall be changed out whenever an increase in breathing resistance is detected by the user.
	4.8.4 When available, chemical cartridges that are equipped with end-of-service life indicators (ESLI) shall be utilized. In those cases, cartridges should be changed when indicated by the ESLI. A buddy system should be used so coworkers can monitor e...
	4.8.5 In the absence of cartridges equipped with an ESLI, employees shall change chemical cartridges on the following schedule:
	4.8.6 When PAPRs are worn, the same rules apply with the exception that filter cartridges should be changed when airflow through the filter elements decreases to an unacceptable level, as indicated by the manufacturer’s test device.

	4.9 Air-Supplying Respirator Use
	4.9.1 Air-supplying respirators will be specified for use when it has been determined that any of the following conditions exist:
	4.9.2 No Employee may engage in an operation requiring the use of an air-supplied respirator unless the SH&E Manager or his/her designated representative has reviewed the operation and approved its use.
	4.9.3 The determination of the type of air-supplying respirator (i.e., SCBA, airline, demand, pressure demand, etc.) appropriate for the job, outside standby persons, communication, proper training and equipment, notification procedures, and necessary...

	4.10 Minimum Procedures for IDLH Atmospheres
	4.10.1 One Employee or, when needed, more than one Employee shall be located outside the IDLH atmosphere. This employee shall be responsible for communicating with the Employees in the IDLH atmosphere, alerting rescue services if needed, and restricti...
	4.10.2 Visual, voice, or signal line communication shall be maintained between the Employee(s) in the IDLH atmosphere and the employee(s) located outside the IDLH atmosphere.
	4.10.3 The Employee(s) located outside the IDLH atmosphere shall be trained and equipped to provide effective emergency rescue or to initiate on-site rescue services.
	4.10.4 If on-site rescue services are to be used, the Manager or Supervisor shall confirm that the service is available to respond prior to any employees entering the IDLH area.
	4.10.5 Employee(s) located outside the IDLH area and/or on-site rescue services shall be equipped with:

	4.11 Breathing Air
	4.11.1 Compressed air used for respiration shall be of high purity and shall meet, as a minimum, the requirements of the specification for Grade D breathing air as described in Compressed Gas Association Specification G-7.1 (ANSI Z86.1).
	4.11.2 Oxygen shall NOT be used as a source of breathing air at any time in open-circuit SCBAs or airline respirators.
	4.11.3 Compressor Supplied Breathing Air
	4.11.4 Compressed Air Cylinder Systems for Airline Respirators
	4.11.5 Compressed Air Cylinder Systems for Recharging SCBAs
	4.11.6 Escape/Egress Units

	4.12 Respirator Inspection, Cleaning, Maintenance, and Storage
	4.12.1 Inspection
	4.12.2 Cleaning and Maintenance
	4.12.3 Storage

	4.13 Hygiene
	4.13.1 Employees shall leave the work area to wash, change cartridges, or if they detect breakthrough or resistance.

	4.14 Costs
	4.14.1 The costs for training, medical examinations, fit testing, respirators, spectacle kits, and cleaning materials should be considered as operational costs.

	4.15 Program Evaluation
	4.15.1 The SH&E Manager or his/her designated representative shall conduct evaluations of the workplace as necessary to verify that the provisions of the current written program are being effectively implemented and that it continues to be effective.
	4.15.2 The SH&E Manager shall regularly (i.e., during annual training) consult Employees required to use respirators to assess their views on program effectiveness and to identify any problems. Any problems that are identified during this assessment s...


	5.0 Records
	5.1 Medical records under this section shall be maintained at a minimum in accordance with S3AM-128-PR1 Medical Screening & Surveillance.
	5.2 Fit Test Records shall be maintained in the Employee’s health and safety records. S3AM-123-FM1 Respiratory Equipment Fit Test, or equivalent, will be used to document each fit test.
	5.3 Training Records shall be maintained in accordance with S3AM-003-PR1 SH&E Training.

	6.0 Attachments
	6.1 S3AM-123-ATT1  Fit Testing Protocol
	6.2 S3AM-123-ATT2  User Seal Check
	6.3 S3AM-123-ATT3  Respirator Cleaning
	6.4 S3AM-123-FM1  Respiratory Equipment Fit Test
	6.5 S3AM-123-FM2  Voluntary Use of Respirators
	6.6 S3AM-123-FM3  Respiratory Equipment Inspection
	6.7


	S3NA_123x_ATT1_Fit Test Protocol
	1.0 Selection
	1.1 Fit testing shall not be conducted until after the medical screening and any medical examination is concluded, to confirm there are no relevant psychological or physiological impediments or restrictions to respiratory protection use. A medical exa...
	1.2 Employees are expected to present themselves for a fit test in the same condition as when using the respiratory protective equipment in their job.  These conditions include hair style and whether or not make- up, face creams, glasses, contact lens...
	1.3 Employees shall confirm that no jewelry, head-coverings or other items could interfere with the fit and the face is clean shaven where a tight-fitting respirator is required to seal.  Any PPE required to be used concurrently with the RPE that coul...
	1.4 The Employee shall be allowed to pick the most acceptable respirator from a sufficient number of respirator models and sizes so that the respirator is acceptable to, and correctly fits, the Employee.
	1.5 Prior to the selection process, the Employee shall be shown how to put on a respirator, how it should be positioned on the face, how to set strap tension, and how to determine an acceptable fit. A mirror shall be available to assist the Employee i...

	2.0 Comfort
	2.1 The Employee shall be instructed to hold each chosen face piece up to the face and to eliminate those that obviously do not give an acceptable fit.
	2.2 The more acceptable face pieces are noted in case the one selected proves unacceptable; the most comfortable mask is donned and worn at least 5 minutes to assess comfort.
	2.3 If the Employee is not familiar with using a particular respirator, he/she shall be directed to don the mask several times and to adjust the straps each time to become adept at setting proper tension on the straps.
	2.4 Assessment of comfort shall include a review of the following points with the Employee and allowing he/she adequate time to determine the comfort of the respirator:
	 Position of the mask on the nose;
	 Room for eye protection;
	 Room to talk; and
	 Position of mask on face and cheeks.


	3.0 Fit Test Criteria
	3.1 The following criteria shall be used to help determine the adequacy of the respirator fit:
	 Chin properly placed;
	 Adequate strap tension, not overly tightened;
	 Fit across nose bridge;
	 Respirator of proper size to span distance from nose to chin;
	 Tendency of respirator to slip; and
	 Self-observation in mirror to evaluate fit and respirator position.

	3.2 The test shall not be conducted if there is any hair growth between the skin and the face piece sealing surface, such as stubble beard growth, beard, moustache, or sideburns that cross the respirator sealing surface. Any type of apparel that inter...
	3.3 Before conducting the negative and positive pressure checks, the Employee shall be told to seat the mask on the face by moving the head from side to side and up and down slowly while taking in a few slow deep breaths. Another face piece shall be s...
	3.4 The Employee shall conduct a user seal check, either the negative and positive pressure seal checks described in S3AM-123-ATT2 User Seal Check or as recommended by the respirator manufacturer that provide equivalent protection to the procedures in...
	3.5 If an Employee exhibits difficulty in breathing or signs of claustrophobia or anxiety during the tests, she or he shall be referred to a physician or other licensed health care professional, as appropriate, to determine whether the Employee can we...
	3.6 If the Employee finds the fit of the respirator unacceptable, the Employee shall be given the opportunity to select a different respirator and to be retested.

	4.0 Test Exercise Regimen
	4.1 Prior to the commencement of the fit test, the Employee shall be given a description of the fit test and their responsibilities during the test procedure. The description of the process shall include a description of the test exercises that will b...
	4.2 The fit test shall be performed while the Employee is wearing any applicable safety equipment that may be worn during actual respirator use and that could interfere with respirator fit.

	5.0 General Test Exercises
	5.1 The following test exercises are to be performed for all fit testing methods prescribed in this procedure, except for the Controlled Negative Pressure (CNP REDON) method. A separate fit testing exercise regimen is contained in the CNP protocol. Th...
	5.1.1 Normal breathing. In a normal standing position, without talking, the Employee shall breathe normally.
	5.1.2 Deep breathing. In a normal standing position, the Employee shall breathe slowly and deeply, taking caution so as not to hyperventilate.
	5.1.3 Turning head side to side. Standing in place, the Employee shall slowly turn his/her head from side to side between the extreme positions on each side. The head shall be held at each extreme momentarily so the Employee can inhale at each side.
	5.1.4 Moving head up and down. Standing in place, the Employee shall slowly move his/her head up and down. The Employee shall be instructed to inhale in the up position (i.e., when looking toward the ceiling).
	5.1.5 Talking. The Employee shall talk out loud slowly and loud enough so as to be heard clearly by the test conductor. The Employee can read from a prepared text such as the Rainbow Passage, count backward from 100, or recite a memorized poem or song.
	5.1.6 Grimace. The Employee shall grimace by smiling or frowning. (This applies only to QNFT testing; it is not performed for QLFT.)
	5.1.7 Bending over. The Employee shall bend at the waist as if he/she were to touch his/her toes. Jogging in place shall be substituted for this exercise in those test environments such as shroud-type QNFT or QLFT units that do not permit bending over...
	5.1.8 Normal breathing. In a normal standing position, without talking, the Employee shall breathe normally (this is the same as the first test).

	5.2 Each test exercise shall be performed for one minute except for the grimace exercise, which shall be performed for 15 seconds.
	5.3 The Employee shall be questioned by the test conductor regarding the comfort of the respirator upon completion of the protocol. If it has become unacceptable, another model of respirator shall be tried.
	5.4 The respirator shall not be adjusted once the fit test exercises begin. Any adjustment voids the test and the fit test shallt be repeated.

	6.0 Qualitative Fit Test (QLFT) Protocols
	6.1 General
	6.1.1 QLFT test methods have been validated only for a fit factor of 100. A tight-fitting respirator operated in air-purifying (negative-pressure) mode can be tested by QLFT methods to validate a maximum APF of 10.
	6.1.2 The maximum APF that can be applied for all tight-fitting respirators operated in air-purifying (negative-pressure) mode is 10 when fit tested using a QLFT method.
	6.1.3 AECOM will confirm that persons administering QLFT are able to calibrate equipment and perform tests properly, recognize invalid tests, and confirm that test equipment is in proper working order.
	6.1.4 AECOM will confirm that that QLFT equipment is kept clean and well maintained so as to operate within the parameters for which it was designed.

	6.2 Irritant Smoke (Stannic Chloride) Protocol
	6.2.1 This QLFT uses a person’s response to the irritating chemicals released in the “smoke” produced by a stannic chloride ventilation smoke tube to detect leakage into the respirator.
	6.2.2 General Requirements and Precautions
	 The test conductor has the option of donning an air purifying respirator to protect himself/herself from the test agent.
	 The respirator to be tested shall be equipped with high-efficiency particulate air (HEPA) or P100 series filter(s).
	 Only stannic chloride smoke tubes shall be used for this protocol.
	 No form of test enclosure or hood for the Employee shall be used.
	 The smoke can be irritating to the eyes, lungs, and nasal passages. The test conductor shall take precautions to minimize the Employee’s exposure to irritant smoke. Sensitivity varies, and certain individuals may respond to a greater degree to irrit...
	 The fit test shall be performed in an area with adequate ventilation to prevent exposure of the person conducting the fit test or the build-up of irritant smoke in the general atmosphere.
	6.2.3 Sensitivity Screening Check
	 The Employee to be tested shall demonstrate his or her ability to detect a weak concentration of the irritant smoke.
	 The test operator shall break both ends of a ventilation smoke tube containing stannic chloride and attach one end of the smoke tube to a low flow air pump set to deliver 200 milliliters per minute or to an aspirator squeeze bulb. The test operator ...
	 The test operator shall advise the Employee that the smoke can be irritating to the eyes, lungs, and nasal passages and instruct the Employee to keep his/her eyes closed while the test is performed.
	 The Employee shall be allowed to smell a weak concentration of the irritant smoke before the respirator is donned to become familiar with its irritating properties and to determine if he/she can detect the irritating properties of the smoke. The tes...
	6.2.4 Irritant Smoke Fit Test Procedure
	 The Employee being fit tested shall don the respirator without assistance, and perform the required user seal check(s).
	 The Employee shall be instructed to keep his/her eyes closed.
	 The test operator shall direct the stream of irritant smoke from the smoke tube toward the face seal area of the Employee, using the low-flow pump or the squeeze bulb. The test operator shall begin at least 12 inches from the facepiece and move the ...
	 If the Employee being tested has not had an involuntary response and/or has not detected the irritant smoke, proceed with the test exercises.
	 The General Test Exercises shall be performed by the Employee while the respirator seal is being continually challenged by the smoke, directed around the perimeter of the respirator at a distance of 6 inches.
	 If the Employee being fit tested reports detecting the irritant smoke at any time, the test is failed. The Employee being retested shall repeat the entire sensitivity check and fit test procedure.
	 Each Employee passing the irritant smoke test without evidence of a response (involuntary cough, irritation) shall be given a second sensitivity screening check, with the smoke from the same smoke tube used during the fit test, once the respirator h...
	 If a response is produced during this second sensitivity check, then the fit test is passed.

	6.3 Isoamyl Acetate (IAA, Banana oil) Protocol
	6.3.1 This protocol is not not appropriate to use for the fit testing of particulate respirators. If used to fit test particulate respirators, the respirator shall be equipped with an organic vapor filter.
	6.3.2 General Requirements and Precautions
	 As smoke can be irritating to some employees, this test method is preferred to reduce risk of irritation to the employee tested and the person conducting the fit test.
	6.3.3 Sensitivity (Odor threshold) Screening Check
	6.3.4 Isoamyl Acetate (IAA, banana oil) Fit Test Procedure
	6.3.5 Other


	7.0 Quantitative Fit Test (QNFT) Protocols
	7.1 General
	7.1.1 A quantitative fit test measures the adequacy of a respirator's fit by numerically measuring the amount of leakage into the respirator. A minimum fit factor of 500, and in some cases 1000, is required for a successful quantitative fit test.
	7.1.2 AECOM will confirm that persons administering QNFT are able to calibrate equipment and perform tests properly, recognize invalid tests, calculate fit factors properly, and confirm that test equipment is in proper working order.
	7.1.3 Quantitative fit testing is applicable to all tight fitting respirators. Quantitative fit tests (QNFT) are required for all full-face masks and SCBA and multi-functional SCBA air-line configurations.
	7.1.4 AECOM will confirm that QNFT equipment is kept clean and is maintained and calibrated according to the manufacturer's instructions so as to operate at the parameters for which it was designed.

	7.2 Ambient Aerosol Condensation Nuclei Counter (CNC) Quantitative Fit Testing Protocol
	7.2.1 The ambient aerosol CNC quantitative fit testing (PortacountTM) protocol quantitatively fit tests respirators with the use of a probe. The probed respirator is only used for QNFTs. A probed respirator has a special sampling device installed on t...
	7.2.2 Portacount Fit Test Requirements
	 Check the respirator to make sure the sampling probe and line are properly attached to the face piece and that the respirator is fitted with a particulate filter capable of preventing significant penetration by the ambient particles used for the fit...
	 Instruct the Employee to be tested to don the respirator for 5 minutes before the fit test starts. This purges the ambient particles trapped inside the respirator and permits the wearer to make certain the respirator is comfortable. This Employee sh...
	 Check the following conditions for the adequacy of the respirator fit: chin properly placed; adequate strap tension, not overly tightened; fit across nose bridge; respirator of proper size to span distance from nose to chin; tendency of the respirat...
	 Have the person wearing the respirator do a user seal check. If leakage is detected, determine the cause. If leakage is from a poorly fitting face piece, try another size of the same model respirator, or another model of respirator.
	 Follow the manufacturer's instructions for operating the Portacount and proceed with the test.
	 The Employee shall be instructed to perform the exercises in General Test Exercises.
	 After the test exercises, the Employee shall be questioned by the test conductor regarding the comfort of the respirator upon completion of the protocol. If it has become unacceptable, another model of respirator shall be tried.
	7.2.3 Portacount Test Instrument
	 The Portacount will automatically stop and calculate the overall fit factor for the entire set of exercises. The overall fit factor is what counts. The Pass or Fail message will indicate whether or not the test was successful. If the test was a Pass...
	 Since the pass or fail criterion of the Portacount is Employee programmable, the test operator shall confirm that the pass or fail criterion meet the requirements for minimum respirator performance.
	 A record of the test needs to be kept on file, assuming the fit test was successful. The record shall contain the Employee's name; overall fit factor; make, model, style, and size of respirator used; and date tested.



	S3NA_123x_ATT2_User Seal Check
	1.0 Requirements
	1.1 The Employee who uses a tight-fitting respirator is to perform a user seal check to confirm that an adequate seal is achieved each time the respirator is put on.
	1.2 Either the positive and negative pressure checks listed here or the respirator manufacturer’s recommended user seal check method shall be used.
	1.3 User seal checks are not substitutes for qualitative or quantitative fit tests.
	1.4 If either the positive or negative pressure checks fail, do not use the respirator and mark it as out of service.

	2.0 Facepiece Positive and/or Negative Pressure Checks
	2.1 Positive pressure check
	 Close off the exhalation valve and exhale gently into the facepiece.
	 If a slight positive pressure can be built up inside the facepiece without any evidence of outward leakage of air at the seal, the face fit is considered satisfactory
	 For some respirators, this method of leak testing requires the wearer to first remove the exhalation valve cover before closing off the exhalation valve and then carefully replacing it after the test.

	2.2 Negative pressure check
	 Close off the inlet opening of the canister or cartridge(s) by covering with the palm of the hand(s) or by replacing the filter seal(s), inhale gently so that the facepiece collapses slightly, and hold your breath for 10 seconds.
	 The design of the inlet opening of some cartridges cannot be effectively covered with the palm of the hand. If this is the case, the test can be performed by covering the inlet opening of the cartridge with a thin latex or nitrile glove.
	 If the facepiece remains in its slightly collapsed condition and no inward leakage of air is detected, the tightness of the respirator is considered satisfactory.


	3.0 Manufacturer’s Recommended User Seal Check Procedures
	3.1 The respirator manufacturer's recommended procedures for performing a user seal check may be used instead of the positive and/or negative pressure check procedures, provided that the employer demonstrates that the manufacturer's procedures are equ...


	S3NA_123x_ATT3_Respirator Cleaning
	1.0 Requirements
	1.1 These procedures are general in nature. The cleaning recommendations provided by the manufacturer for a respirator may be used, provided such procedures are as effective as those listed here.
	1.2 Equivalent effectiveness simply means that the procedures used must accomplish the objectives set forth (e.g., confirm that the respirator is properly cleaned and disinfected in a manner that prevents damage to the respirator and does not cause ha...

	2.0 Procedures for Cleaning Respirators
	2.1 Remove filters, cartridges, or canisters. Disassemble facepieces by removing speaking diaphragms, demand and pressure-demand valve assemblies, hoses, or any components recommended by the manufacturer. Discard or repair any defective parts.
	2.2 Wash components in warm (110 degree Fahrenheit [ F]; 43 degree Celsius [ C] maximum) water with a mild detergent or with a cleaner recommended by the manufacturer. A stiff bristle (not wire) brush may be used to facilitate the removal of dirt.
	2.3 Rinse components thoroughly in clean, warm (110 F [43 C] maximum), preferably running water. Drain.
	2.4 When the cleaner used does not contain a disinfecting agent, respirator components should be immersed for 2 minutes in one of the following:
	 Hypochlorite solution (50 parts per million [ppm] of chlorine) made by adding approximately one milliliter of laundry bleach to one liter of water at 110 F (43 C); or,
	 Aqueous solution of iodine (50 ppm iodine) made by adding approximately 0.8 milliliters of tincture of iodine (6-8 grams ammonium and/or potassium iodide/100 cc of 45 percent alcohol) to one liter of water at 110 F (43 C); or,
	 Other commercially available cleansers of equivalent disinfectant quality when used as directed, if their use is recommended or approved by the respirator manufacturer.

	2.5 Rinse components thoroughly in clean, warm (110 F [43 C] maximum), preferably running water. Drain. The importance of thorough rinsing cannot be overemphasized. Detergents or disinfectants that dry on facepieces may result in dermatitis. In additi...
	2.6 Components should be hand dried with a clean, lint-free cloth or air dried.
	2.7 Reassemble facepiece, replacing filters, cartridges, and canisters where necessary.
	2.8 Test the respirator to ensure that all components work properly.
	2.9 After the fit test, wipe down the respirator with a sanitary swab.
	2.10 Store the respirator according to manufacturer recommendations (e.g., away from direct sunlight, in a proper container to maintain cleanliness, etc.).


	S3NA_123y_FM1_Resp Equipment Fit Test
	S3NA_123y_FM2_Voluntary Use of Respirators
	S3NA_123y_FM3_Resp Equipment Inspect
	S3NA_125_PR1_Corrosive Reactive Materials
	1.0 Purpose and Scope
	1.1 This procedure applies to all AECOM Americas-based employees and operations where corrosive and/or reactive materials are used or stored.
	1.2 The purpose of this procedure is to protect employees from the hazards of corrosive and reactive materials.  This procedure considers a corrosive material as one that has a pH less than 2.0 (acid), or greater than 12.5 (base).  A reactive material...

	2.0 Terms and Definitions
	2.1 None

	3.0 References
	3.1 S3AM-115-PR1 Hazardous Materials Communication
	3.2 S3AM-116-PR1 Hazardous Materials Shipping
	3.3 S3AM-123-PR1 Respiratory Protection
	3.4 S3AM-208-PR1 Personal Protective Equipment

	4.0 Procedure
	4.1 Implementation of this procedure is the responsibility of the Manager directing activities of the facility, site, or project location.
	4.2 Appoint a responsible person who will:
	4.2.1 Inspect storage areas periodically.
	4.2.2 Monitor the quantity of corrosive and reactive materials on site, as well as that of incoming materials.
	4.2.3 Review work practices that involve corrosive and reactive materials.

	4.3 Require that all employees working with corrosive or reactive materials, or who may be exposed to such materials, are trained in accordance with S3AM-115-PR1 – Hazardous Materials Communication.
	4.4 Control the use of corrosive and reactive materials by AECOM personnel.
	4.4.1 Order only those materials and quantities that are needed to complete a job.
	4.4.2 Check incoming corrosive and reactive materials for proper labeling in accordance with  S3AM-115-PR1 Hazardous Materials Communication.
	4.4.3 Check incoming corrosive and reactive materials for safety data sheets (SDS).  If SDSs are not provided or are already on file, order them from the manufacturer, distributor, or vendor.
	4.4.4 Add incoming corrosive and reactive chemicals to the hazardous materials inventory, if not already present, following procedures set forth in S3AM-115-PR1 Hazardous Materials Communication.
	4.4.5 Do not store any quantity of corrosive or reactive materials in an office (with the exception of limited quantities of consumer products).  These materials are to be stored off site, or at an on-site laboratory or storage area.

	4.5 Store corrosive and reactive materials as indicted in the MSDS:
	4.5.1 In a cool, dry environment, free from extremes of temperature and humidity.
	4.5.2 In a manner that separates them from other materials (including flammables and oxidizers) and from each other.
	4.5.3 On materials that are acid-resistant (Teflon-coated, plastic, etc.) for small containers.
	4.5.4 Covered, not stacked on one another, on acid-resistant material for carboys (approximately 5 gallons/22 liters).
	4.5.5 On individual racks or securely blocked on skids, with closure (plug) facing upward to prevent leakage from drums.

	4.6 Require that labeling and signage are in place.
	4.6.1 Label containers with the appropriate warning word to indicate the hazard, such as:  DANGER; WARNING; CAUTION; CORROSIVE; OXIDIZER.

	4.7 Use corrosive and reactive materials appropriately.
	4.7.1 Prior to use and in accordance with MSDS, safe-handling procedures shall be developed for each operation, and type and concentration of the chemical.  In all cases, review the MSDS and product information before use.
	4.7.2 Follow S3AM-208-PR1 Personal Protective Equipment when working with or around corrosive and reactive materials.  Review the MSDS for the chemical used to determine the specific type of PPE needed, to include at a minimum:
	4.7.3 Obtain medical care immediately in the event of:
	4.7.4 Require an eyewash station to be located in all areas where acids or bases are used.  Safety showers shall be nearby if significant acid or base quantities are involved.

	4.8 Be prepared to clean up spills of corrosive and reactive materials.
	4.8.1 Have a written spill response plan in place before materials are stored on site.
	4.8.2 Have commercial spill kits available for cleanup of small quantities of materials.  At a minimum, kits should contain appropriate protective clothing (including full-body suits, gloves, and boots) and spill control equipment (including absorbent...
	4.8.3 Where necessary, confirm that appropriate respiratory protection equipment is provided to spill responders.  For additional information, see S3AM-123-PR1 Respiratory Protection.
	4.8.4 Clean up or respond to spills promptly.
	4.8.5 Confirm that personnel responding to a spill have been trained in the hazards associated with the spilled material, as well as use of the spill control equipment, including PPE required for the task.
	4.8.6 Do not use combustible organic materials such as sawdust, excelsior, wood chips and shavings, paper, rags, or burlap bags to absorb or clean up spills.

	4.9 Develop a waste management plan and procedures, including procedures for collection, storage, labeling, pick-up and transport, and final disposal.
	4.10 Dispose of corrosive and reactive materials appropriately.
	4.10.1 Segregate organic acids, inorganic acids, and basic wastes.
	4.10.2 Contract hazardous waste disposal services should be obtained, as necessary, to dispose of waste materials.  All waste shall be appropriately packaged for off-site transportation, if applicable.
	4.10.3 Wastes shall be marked, labeled, and shipped in accordance with regulatory requirements.  For additional information, see S3AM-116-PR1 Hazardous Materials Shipping.

	4.11 Inspect corrosive and reactive storage and use areas periodically.
	4.11.1 Inspect office, laboratory, and project settings quarterly.
	4.11.2 Use the inspection sheet provided as S3AM-125-FM1 Corrosive & Reactive Materials Inspection or equivalent, to inspect sites.


	5.0 Records
	5.1 Completed Corrosive and Reactive Material Inspection Sheets.
	5.2 Worker Right-to-Know training documentation.
	5.3 Written Spill Response Plan.
	5.4 Waste Management Plan.
	5.5 Documentation of training for spill response personnel.
	5.6 Documentation of hazard communication training for personnel exposed to corrosive and/or reactive materials.

	6.0 Attachments
	6.1 S3AM-125-FM1 Corrosive & Reactive Materials Inspection


	S3NA_125x_FM1_Corrosive Reactive Insp
	S3NA_126_PR1_Flammable and Combustible Liquids
	1.0 Purpose and Scope
	1.1 This procedure applies to all AECOM Americas based employees and operations.
	1.2 The purpose of this procedure is to provide information regarding the proper storage, handling, and work practices associated with flammable and combustible liquids.

	2.0 Terms and Definitions
	2.1 Flashpoint – The minimum temperature at which a liquid gives off vapor within a test vessel in sufficient concentration to form an ignitable mixture with air near the surface of the liquid. The flash point is normally an indication of susceptibili...
	2.2 Safety can – Safety can: an approved container, of not more than 5 gallons (18.9 liters) capacity, having a spring-closing lid and spout cover and so designed that it will safely relieve internal pressure when subjected to fire exposure

	3.0 References
	3.1 S3AM-011-PR1 Fire Protection
	3.2 S3AM-115-PR1 Hazardous Material Communication
	3.3 S3AM-208-PR1 Personal Protective Equipment
	3.4 S3AM-332-PR1 Hot Work

	4.0 Procedure
	4.1 Implementation of this standard is the responsibility of the AECOM manager directing activities of the facility, site, or project location.
	4.2 Appoint a Responsible Person who will:
	4.2.1 Determine if flammable or combustible liquids are stored on-site.  Flammable liquids and combustible liquids are classified or categorized differently by jurisdiction. As a general definition that aligns the different classifications or categori...
	4.2.2 Inspect storage areas monthly.
	4.2.3 Monitor the quantity of flammable and combustible liquids on the site.
	4.2.4 Review work practices involving flammable and combustible liquids.
	4.2.5 Safety data sheets (SDS) for all hazardous substances, including flammable and combustible liquids, must be provided by vendors or subcontractors, and maintained on site.  For more information, see S3AM-115-PR1 Hazardous Material Communication.
	4.2.6 Furnish portable fire extinguishers in such quantities, sizes, and types as needed for the special hazards of operation and storage.  For more information, see S3AM-011-PR1 Fire Protection.

	4.3 Control flammable and combustible liquids entering the site by ordering only those materials and quantities needed to complete a job.
	4.4 Cylinders – General Use & Transport
	4.4.1 Open and close cylinder valves using the appropriate tools provided by the cylinder supplier.
	4.4.2 Remove regulators and replace caps before transporting cylinders.
	4.4.3 Do not roll or drop cylinders.  Transport cylinders in a vertical and secured positing using a cylinder basket, cylinder cart or other secure equipment.
	4.4.4 Do not use cylinders if the cap cannot be removed by hand. Do not use tools (e.g., hammer) to loosen caps.  Tag the cylinder “Do Not Use” and return the cylinder to a designated storage area to be returned to the cylinder supplier.

	4.5 General Storage
	4.5.1 Use only approved containers, tanks, and pumping equipment for storage and handling of flammable and combustible liquids.  Use approved (UL or FM) metal safety cans (with spring-closing lid and spout cover, and optional flash-arresting screen) f...
	4.5.2 Place all rags, waste, etc., soiled by combustible or flammable materials in tightly closed metal containers for daily disposal.
	4.5.3 Take precautions, including proper ventilation, to prevent the ignition of flammable vapors.  Sources of ignition include, but are not limited to:  open flames; lightning; smoking; cutting and welding; hot surfaces; frictional heat; static, elec...
	4.5.4 Require approved personal protective equipment for all persons handling flammable or combustible liquids, as outlined by the appropriate SDS.
	4.5.5 Train employees exposed to flammable or combustible liquids in the hazards of these materials; in their safe handling, use and disposal; in their protection from ignition sources; in the type, use, and placement of containers and cabinets; in th...

	4.6 Indoor Storage
	4.6.1 Keep indoor storage of flammable liquids to a minimum.  Do not store more than 25 gallons (95 liters) of flammable or combustible liquids outside of an approved storage cabinet.
	4.6.2 Do not store flammable or combustible liquids in areas used for exits, stairways, or normally used for the safe passage of people.
	4.6.3 Do not store more than of flammable and combustible liquids in a single flammable storage cabinet in excess of that specified by the applicable jurisdiction. Refer to S3AM-126-ATT1 Flammable & Combustible Liquid Classifications.
	4.6.4 Do not store oxidizers and other reactive chemicals in flammable cabinets.
	4.6.5 Up to three cabinets may be grouped together.  Groups of cabinets must be separated by at least 100 feet (30.5 meters).
	4.6.6 Conspicuously label all cabinets “Flammable — Keep Fire Away.”
	4.6.7 Indoor flammable liquid storage rooms must conform to NFPA codes, including requirements regarding fire ratings, spill containment, maximum capacity, electrical classifications, and ventilation requirements.

	4.7 Outside Storage
	4.7.1 Maintain a minimum of 20 feet (6.1 meters) between flammable and combustible storage areas and any building.
	4.7.2 Maintain a minimum distance of 50 feet (15.2 meters) between flammable and combustible storage areas and hot work activities. Refer to S3AM-332-PR1 Hot Work.
	4.7.3 Grade the storage area in a manner to divert possible spills away from buildings, and curb or dike so as to contain entire volume of liquids and prevent spills from impacting soil or groundwater.
	4.7.4 Keep the entire storage site free from accumulation of unnecessary combustible materials.  Closely cut weeds and grass, and establish a regularly scheduled cleanup procedure for the whole area.
	4.7.5 Maintain adequate access-ways to open-yard storage to allow access by fire-fighting equipment.  Equipment that is blocking access must be manned at all times so that it may be readily moved if necessary.

	4.8 Labeling and Signage
	4.8.1 Post a "NO SMOKING OR OPEN FLAME" sign in all areas where flammable and combustible materials are stored, handled, and processed.
	4.8.2 Require all containers and cylinders to be labeled with the contents and adequate hazard warnings per S3AM-115-PR1 Hazardous Materials Communication.

	4.9 Use of Materials on Site
	4.9.1 Use flammable and combustible liquids in a manner that is consistent with the label and SDS for the product.
	4.9.2 Use only those amounts of materials needed for the job.  Transfer of these materials to ready-to-use containers is encouraged.
	4.9.3 Use personal protective equipment stated on the product label and SDS.  For additional information, consult S3AM-208-PR1 Personal Protective Equipment.
	4.9.4 For dispensing and/or fueling operations, ensure:
	• Signs are posted with instructions on the dispensing or fueling process.
	• Operators have been trained in the dispensing or fueling process.
	• Equipment being refueled has the engine shut off prior to fueling.
	• Smoking is prohibited in vehicle and equipment refueling areas.
	• Adequate protection is provided to safeguard dispensing pumps from physical damage from vehicles.
	• Dispensing nozzles have auto shut-off or self-closing valves and provisions for containing or controlling over-spillage.
	• Heating equipment installed in lubrication or service areas, where flammable liquids are dispensed, is of an approved type, and where feasible, is installed at least 8 feet (2.4 meters) above the floor.
	• Tank cars and trucks being loaded or unloaded and flammable storage tanks and systems are properly bonded and grounded.
	• Transfer of flammable liquids from one container to another is done only when containers are electrically interconnected (bonded).
	• Proper PPE is required during the dispensing or fueling process.  For additional information, see S3AM-208-PR1 Personal Protective Equipment; and S3AM-126-FM1 Flammable and Combustibles Inspection.

	4.10 Spill Control
	4.10.1 Have a written spill response plan in place before materials are stored or used on site.
	4.10.2 Have spill clean-up materials in the vicinity of the materials being stored.
	4.10.3 Clean up or respond to spills promptly according to applicable local, state, and federal regulations.  This may require notification of authorities if a Reportable Quantity (RQ) is exceeded.
	4.10.4 Move leaking cylinder to a ventilated area away from ignition sources.  Do not attempt to repair a leaking cylinder.  Contact the cylinder supplier to determine proper response methods.

	4.11 Disposal
	4.11.1 Keep solvent waste and flammable liquids in fire-resistant, covered containers until they are removed from the worksite.
	4.11.2 Do not place flammable or combustible waste in municipal garbage.
	4.11.3 Do not pour flammable or combustible liquids down drains or onto the ground.
	4.11.4 Dispose of flammable or combustible hazardous materials with a licensed and approved hazardous material disposal company.

	4.12 Inspection
	4.12.1 Inspect flammable and combustible storage and use areas on a monthly basis.
	4.12.2 Use S3AM-126-FM1 Flammable & Combustibles Inspection or equivalent to inspect the storage areas.
	4.12.3 Inspect cylinder regulators, gauges, valves, hoses and connections before use.  Any damaged equipment shall be tagged out-of-service.

	4.13 Training
	4.13.1 Require that hazard communication training includes specific hazard information for the flammables and combustibles used.

	4.14 Compliance
	4.14.1 Review and comply with country and client/customer-specific requirements.


	5.0 Records
	5.1 The following information will be maintained in the project file.
	5.1.1 Location of the SDS inventory.
	5.1.2 Completed S3AM-126-FM1 Flammable & Combustibles Inspection or equivalent.


	6.0 Attachments
	6.1 S3AM-126-ATT1 Flammable & Combustible Liquid Classifications
	6.2 S3AM-126-FM1 Flammable & Combustibles Inspection
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	1.0 General Guidelines
	1.1 Subcontractor equipment shall comply with all applicable legislative requirements, local, State, Federal, Provincial, Territorial for motor vehicles and material handling heavy equipment.
	1.2 Approval shall be obtained for all subcontractor machinery and mechanized equipment within seven calendar days of use on the project site.
	1.3 As applicable, all machinery and mechanized equipment must be certified and tested at appropriate intervals as required by the manufacturer and/or regulatory requirements.
	1.4 Heavy equipment includes, but is not limited to, drill rigs, front-end loaders, backhoes, trackhoes, bulldozers, forklifts, and similar equipment used for the implementation of the project Statement of Work.

	2.0 Equipment Safety Inspections
	2.1 The following presents general guidelines for certifying equipment is in safe operating condition before activities commence at the site and during site operations. The following guidelines are not meant to be all-inclusive.
	2.1.1 All machinery and mechanized equipment will be approved to be in safe operating condition (using the attached form) by a competent individual within seven calendar days in advance of operation on a new site or project. This approval is valid for...
	2.1.2 Equipment will be inspected on a daily basis by the owner/operator and daily logs will be maintained. All discrepancies shall be corrected prior to placing the equipment in service.
	2.1.3 Inspections shall include, but are not limited to, all hydraulic lines and fittings for wear and damage, all cable systems and pull ropes for damage and proper installation, exhaust systems, brake systems, and drill controls, etc.
	2.1.4 Drill rigs and related support equipment and vehicles shall be inspected by the driller in charge on a daily basis. These inspections shall be recorded on the Daily Drill Rig Checklist or on equivalent subcontractor forms.
	2.1.5 Preventive maintenance shall be conducted for all equipment according to manufacturer recommendations and/or the subcontractor's internal policies, schedules, and equipment Standard Operating Procedures.
	2.1.6 Only designated qualified persons shall operate and inspect machinery and mechanized equipment.
	2.1.7 The contractor shall maintain records of tests and inspections at the site and shall make the records available upon request of the designated authority; the records shall become part of the official project file.
	2.1.8 Equipment found to not be in safe operating condition or to have a deficiency that affects the safe operation of the equipment shall immediately be tagged, taken out of service, and its use prohibited until deficiencies have been corrected to a ...
	2.1.9 All equipment shall be kept in the exclusion zone until decontaminated within designated decontamination areas.
	2.1.10 Equipment with an obstructed rear view must have an audible alarm that sounds when equipment is moving in reverse.
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	S3NA_313x_ATT5_Plants of Concern
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	S3NA_321_PR1_ Drilling Boring Direct Push
	1.0 Purpose and Scope
	1.1 This document provides procedures designed to help prevent injuries to personnel working on the project and pedestrians, property damage, and adverse environmental impact as a result of potential hazards associated with drilling, boring and direct...
	1.2 This procedure provides the minimum requirements to be followed when drilling, boring, and probing work are performed.
	1.3 This procedure applies to all Americas-based employees and operations.
	1.4 The Manager is responsible for meeting all the requirements in this procedure.
	1.5 AECOM’s clients may have specific procedures which shall be followed to identify and map utility and subsurface structures on their properties or facilities. Provided the client’s procedures meet or exceed those of AECOM, approval shall be obtaine...

	2.0 Terms and Definitions
	2.1 Underground Utilities – All utility systems located beneath grade level, including, but not limited to, gas, electrical, water, compressed air, sewage, signaling, and communications, etc.
	2.2 Ground Disturbance (GD) – Any indentation, interruption, intrusion, excavation, construction, or other activity in the earth’s surface as a result of work that results in the penetration of the ground.
	2.3 Intrusive Activities – Examples: Excavation of soil borings, installations of monitoring wells, installation of soil gas sampling probes, excavation of test pits / trenches or other man-made cuts, cavity, trench, or depression in an earth surface ...
	2.4 Subsurface Installations – Examples: Subterranean tunnels, underground parking garages, and other structures beneath the surface.

	3.0 References
	3.1 S3AM-003-PR1 SH&E Training
	3.2 S3AM-118-PR1 Hearing Conservation
	3.3 S3AM-208-PR1 Personal Protection Equipment
	3.4 S3AM-209-PR1  Risk Assessment & Management
	3.5 S3AM-213-PR1  Subcontractor Management
	3.6 S3AM-305-PR1  Hand & Power Tools
	3.7 S3AM-306-PR1 Highway and Road Work
	3.8 S3AM-322-PR1 Overhead Lines
	3.9 S3AM-322-FM1 Overhead Electrical Lines Acknowledgement
	3.10 S3AM-325-PR1  Lockout Tagout
	3.11 S3AM-326-PR1 Machine Guarding
	3.12 S3AM-331-PR1 Underground Utilities
	3.13 S3AM-331-FM1  Underground Utilities & Subsurface Installation Clearance Checklist

	4.0 Procedure
	4.1 Roles and Responsibilities
	4.1.1 Manager
	 Confirm the development of the project SH&E Plan and compliance with this procedure.
	 Confirm the appropriate equipment and materials are available to conduct the drilling, boring or direct-push operations.
	 Confirm compliance with S3AM-331-PR1 Underground Utilities.
	 Review the S3AM-331-FM1 Underground Utilities & Subsurface Installation Clearance Checklist prior to authorizing work to proceed.
	 Confirm that employees conducting drilling, boring or direct-push probing possess any required training, registrations or certifications.
	 Confirm all employees involved and affected by the task review the SH&E Plan, S3AM-331-FM1 Underground Utilities & Subsurface Installation Clearance Checklist and Task Hazard Assessment (THA) prior to work commencing.
	 Confirm an equipment maintenance inventory is maintained, schedules adhered to and appropriate inspections of equipment are conducted.
	 Provide authorization (with the concurrence of the Site Supervisor and SH&E Manager) for work to resume if interrupted due to unexpected conditions or events.
	4.1.2 Safety, Health & Environment (SH&E) Manager
	 Assist AECOM management as needed by providing guidance and clarification as to issues that may arise.
	 Review the project SH&E Plan to confirm compliance with jurisdictional regulations. Provide technical guidance as needed when a variance is pursued related to this procedure. Confirm variance process meets requirements identified in S2-001-SM1 Globa...
	4.1.3 Employees
	 Maintain training as appropriate to the work to be completed (e.g., ground disturbance, lockout tagout, equipment operation, etc.). Refer to S3AM-003-PR1 SH&E Training.
	 Review the SH&E Plan, S3AM-331-FM1 Underground Utilities & Subsurface Installation Clearance Checklist and Task Hazard Assessment (THA) prior to work commencing.
	 As appropriate to the anticipated or encountered hazards and as addressed in the applicable planning documentation, utilize appropriate personal protective equipment (PPE) and applicable training, practices and operating procedures.
	 Immediately notify the Manager of any unanticipated conditions or events. If assigned equipment, perform appropriate inspections and confirmations of maintenance and / or repairs.

	4.2 Training
	4.2.1 All on-site employees involved with drilling, boring, and direct-push probing shall be trained, at a minimum, in these procedures and in the procedures of S3AM-331-PR1 Underground Utilities.
	4.2.2 All operators and assistants shall have the appropriate safety training based on the SH&E Training Matrix and any additional training assessments developed at the business group, and be versed in the equipment to be utilized.
	 Refer to S3AM-003-PR1 SH&E Training.
	 This training may include, but is not limited to, Excavation / Trenching (Ground Disturbance), HAZWOPER, Petroleum Safety Training (or Construction Safety Training), and H2S Alive as appropriate.
	 Only qualified personnel shall operate and inspect equipment.

	4.2.3 All on-site Employees involved with drilling, boring, and direct-push probing activities shall be provided with on-site orientation of the drill rig and its operation.
	4.2.4 All Employees involved with drilling, boring and direct-push probing activities at a client site shall receive the applicable client-required training.

	4.3 Planning
	4.3.1 SH&E Plan – At a minimum, a SH&E plan that includes a pre-job hazard assessment shall be prepared and communicated to all involved personnel prior to any drilling, boring, and direct-push probing activities. Refer to S3AM-209-PR1 Risk Assessment...
	 Assessment shall include both overhead and subsurface utilities and installations. Refer to S3AM-322-PR1 Overhead Lines and S3AM-331-PR1 Underground Utilities.
	 The SH&E Plan will address any required environmental monitoring including gas monitoring, dust, noise, metals, radiation or other monitoring as may be appropriate for site conditions.
	 All SH&E Plan requirements will be followed by the project team.
	 The location specific emergency response plan shall be in place, contain procedures applicable to the potential emergencies presented by the operations, and be reviewed with all personnel potentially affected.

	4.3.2 A Task Hazard Assessment (THA) shall be completed before every assigned task at the work location.  The focus of the analysis shall be on the specific assigned task and the evaluation of risks and assignment of control measures based on actual w...
	4.3.3 S3AM-321- ATT2 Pre-Drilling, Boring & Direct-Push Probing Flow Chart summarizes the key Pre-Drilling, Boring, and Direct-push probing requirements addressed in this procedure.
	4.3.4 Procedures and documentation as detailed in S3AM-322-PR1 Overhead Lines and S3AM-331-PR1 Underground Utilities shall be completed prior to any intrusive subsurface work.
	 The locations of subsurface and overhead utilities and subsurface installations will be investigated, documented, mapped on a site plan and evidenced with appropriate surface markings.
	 A site walk shall be conducted by the project team / site Manager and any other appropriate personnel, with the objectives of reviewing all planned intrusive activity locations, the locations of subsurface and overhead utilities and the potential fo...
	 All proposed subsurface activities will be reviewed in comparison to subsurface and overhead utilities and subsurface installations and adjustments made as necessary.
	 Appropriate clearance activities shall confirm location(s) of identified underground utilities and subsurface structures. Review the applicable completed S3AM-331-FM1 Underground Utilities & Subsurface Installation Clearance Checklist.
	 Site Walks should be repeated as necessary following the clearance of subsurface utilities and installations to confirm hazards are clearly identified.

	4.3.5 Confirm drilling location(s) and / or bore entry and bore exit points are adequately identified on the worksite to enable appropriate equipment positioning.

	4.4 Permits, Notifications and Access Agreements
	4.4.1 Any required notifications shall be provided within the appropriate timeframe to the applicable organization (e.g. owner, agency, governing body, etc.).
	4.4.2 All applicable permits (e.g. client, government, working near rail road, etc.) will be identified, obtained, and adhered to.
	4.4.3 Access agreements will be obtained and adhered to as necessary.

	4.5 Pre-Qualifying and Re-Qualifying Drilling Subcontractors
	4.5.1 All drilling subcontractors will be properly pre-qualified in accordance with S3AM-213-PR1 Subcontractor Management.
	4.5.2 The qualifications of the drilling crew performing the work will be evaluated prior to each mobilization and each day by AECOM’s on-site representative to assure that their safety performance, training, qualifications, equipment, processes, and ...
	4.5.3 All drilling subcontractor equipment will be properly maintained and properly equipped, and the drilling subcontractor will verify their equipment is fully functional as a normal part of their daily and pre-work routine. Refer to S3AM-321-FM1 Da...

	4.6 General Health and Safety
	4.6.1 Personal Protective Equipment – Refer to the S3AM-208-PR1 Personal Protection Equipment for best practices. These requirements may be modified or expanded in the SH&E Plan. Clothing shall be close fitting and comfortable without loose ends, stra...
	 Depending upon the hazards present, additional PPE may be required such as fire retardant clothing, specific hearing protection, respiratory protective equipment and chemical protective clothing.
	 If the location has potential for underground electrical utilities to be present, workers shall ensure footwear has additional protection of shock resistant soles required (white rectangle with omega symbol).

	4.6.2 Hearing Conservation – Hearing conservation program requirements may apply when working around operating equipment. Refer to S3AM-118-PR1 Hearing Conservation.
	 Each worker shall wear noise-reducing ear protectors around operating equipment or during elevated noise levels. Distance from the elevated noise level is the primary measure of control for non-essential drilling personnel.


	4.7 Drilling, Boring and Direct Push Equipment Maintenance and Inspections
	4.7.1 All equipment will be inspected prior to the initiation of operations and daily during operations using the S3AM-321-FM1 Daily Drilling, Boring & Direct-Push Equipment Inspection. This inspection is the responsibility of the operator who will pr...
	4.7.2 Managers shall confirm an accurate inventory of the equipment within their operation requiring scheduled maintenance is developed. Using applicable regulations, industry standards, best practices, and manufacturer’s recommendations, a maintenanc...
	4.7.3 The maintenance program for equipment shall:
	4.7.4 Employees or operators who are assigned equipment are required to review maintenance schedules for that equipment and will confirm that required maintenance has occurred or see that it is undertaken.

	4.8 General Requirements
	4.8.1 Excluding geoprobe activities, set up any sample tables and general work areas for employees at a safe distance from the rig.
	4.8.2 Operation of the drilling, boring or direct-push equipment shall be restricted to the designated operator except to activate the emergency shut-off as required.
	4.8.3 Sit-on direct push rigs are not permitted on AECOM worksites unless the rig has been modified (in accordance with manufacturer’s requirements) to be operated by remote control or the rig has been manufactured with a rollover protection system an...
	4.8.4 Consult jurisdictional regulations as use of J-hooks and cat-heads may be prohibited. Examples:

	4.9 Identifying the Work Area
	4.9.1 Ensure the work area is adequately identified:
	4.9.2 When operating near public vehicular and pedestrian traffic, the on-site personnel shall take every precaution necessary to see that the work zone is properly established, identified, and isolated from both moving traffic and passer-by pedestria...
	4.9.3 All traffic control devices shall be installed, placed, and maintained in accordance with a Traffic Control Plan, client specifications, and / or the Manual of Uniform Traffic Control Devices and Manual of Uniform Traffic Control Devices for Can...

	4.10 Clearing Work Areas
	4.10.1 In addition to any minimum requirements the drilling subcontractor may have, prior to set up, adequate site clearing and leveling shall be performed to accommodate the rig and supplies and provide a safe working area.
	4.10.2 Clearing the site includes clearing the intended drilling area obstacles and of underground utilities in accordance with S3AM-331-PR1 Underground Utilities.
	4.10.3 Drilling or probing shall not commence when tree limbs, unstable ground, or site obstructions cause unsafe tool handling conditions.

	4.11 Drilling Activities
	4.11.1 Federal / State / Provincial / Territorial regulations that govern drill rig operations and exposed moving parts shall be adhered to.
	4.11.2 All applicable client on-site safety procedures shall be understood and adhered to.
	4.11.3 Minimum approach distances (MAD) from subsurface and overhead utilities and subsurface installations will be established including 5 feet (1.5 meters) from any subsurface utility, 7 feet (2.1 meters) from the pad surrounding any underground sto...
	4.11.4 Verify that equipment / energy is isolated when lockout is required:
	4.11.5 In addition to any identified minimum requirements (as applicable, client, drilling subcontractor), the following safety measures shall be taken during drilling, boring or probing operations on site:

	4.12 Drilling Fluid
	4.12.1 Ensure drilling fluid is appropriate to the soil type and conditions to be encountered to enable smooth drilling.
	4.12.2 Drilling fluid used in the boring process shall be contained at the entry and, as applicable, exit locations until recycled or removed from the site.
	4.12.3 Confirm drilling fluid does not enter roadways, streams, municipal storm or sanitary sewer lines, and / or any other drainage system or body of water.
	4.12.4 Monitor drilling equipment and fluid equipment for any leakage or spills. Confirm appropriate containment is in place and adequate spill response supplies are available.
	4.12.5 It is important to monitor fluid flow and pressure gauges when drilling with any tooling, but it is essential when drilling with a mud motor (pump placed in the drill string to provide additional power to the bit while drilling).

	4.13 Unanticipated Concrete / Debris or Void
	4.13.1 The presence of subsurface installations and utilities requires special care when obstructions / refusal and voids are encountered and when unexpected absence of soil recovery occurs during drilling operations.  Other indicators of subsurface i...
	4.13.2 If unanticipated concrete / debris is encountered and / or if a void is encountered, drilling will be immediately discontinued and the Manager notified. Drilling may only proceed with Manager or SH&E Manager approval.

	4.14 Use of Manual Slide Hammer
	4.14.1 The following health and safety procedures should be followed when using a manual slide hammer to install shallow injection points, drive point piezometers, and drill tools:

	4.15 Use of Augers
	4.15.1 The following general health and safety procedures should be followed when supervising borings with continuous flight hollow-stem augers:

	4.16 Attaching and Breaking Rods
	4.16.1 Do not use manual tools (e.g., pipe wrenches) in combination with rotation of the drill stem.  Manual tools are not designed for the load, and may break.
	4.16.2 Rod box changes present severe crushing hazards.  Operators shall ensure all crew members are clear of the machine and hoisting equipment while they are changing rod boxes.

	4.17 Rotary, Sonic and Core Drilling
	4.17.1 In addition to the health and safety procedures identified above, the following general health and safety procedures should be followed when supervising borings with rotary, sonic and core drilling:

	4.18 Direct-push
	4.18.1 The following general health and safety procedures should be followed when supervising drilling borings with direct-push drilling:

	4.19 Horizontal Directional Drilling
	4.19.1 During surface to surface operations a 16.4’ (5 meters) safe zone shall be established and identified at both the entry and exit locations; no personnel are permitted to be within this zone unless the drill is locked out and the operator is out...
	4.19.2 Machine shall be locked out before entering an excavation, changing tools, adding or removing drill stem or doing any other work on tools or the drill stem at the exit end of the bore.
	4.19.3 A tracking head shall be installed on the drill stem:
	4.19.4 Assemble drill head using components appropriate to the soil conditions to be encountered (e.g. nozzle, bit, beacon housing, etc.).
	4.19.5 Ensure all personnel are clear of the bore entry point (outside of identified work zone).
	4.19.6 At all times two way communication will be maintained at entrance and exit points using two way radios or equally effective communication means.  If at any time communication is lost, all work will be stopped until communication is re-established
	4.19.7 Locate drill head with tracking device at least every half-length of pipe. Adjust direction as necessary to follow the intended bore path.
	4.19.8 Any drilling fluid returning to the surface shall be cleaned up promptly.
	4.19.9 Drill pipe should exit the bore at an angle of 5 to 10  from the ground surface.
	4.19.10 Turn off fluid flow as soon as drill head emerges.
	4.19.11 Lockout machine and remove drill head using appropriate breakout tools.
	4.19.12 Select and attach a reamer that allows the return of drilling fluids and cuttings, to reduce frictional pullback forces, and to allow for bend radius of the pipe.  Reamer shall be:
	4.19.13 All personnel shall clear the trench or the designated surface zone (16.4 feet [5 meters]) once the reamer is attached. Operator shall only reverse lockout and commence pullback when communication is received from personnel on exit hole side a...
	4.19.14 Personnel on exit hole side shall ensure reamer is pulled the entire way back to the exit hole.
	4.19.15 If working with trailing drill stem, swivels shall be verified as lubricated and rotating freely by hand prior to use:
	4.19.16 It is important to clean and lubricate the tool and drill stem joint threads before each use.
	4.19.17 Any individual drill pipes that are bent or damaged shall be immediately taken out of service.
	4.19.18 Occasionally change the order of the lead drill pipe (i.e. move the lead pipe to the end of the stem, or other pipe rotation procedures) to extend drill stem life.
	4.19.19 Operator should avoid stalling the pipe rotation to avoid stress damage from shock loading.

	4.20 Drilling at Potential MEC / UXO Sites
	4.20.1 If the project site is suspected of containing munitions and explosives of concern (MEC) or unexploded ordnance (UXO), the UXO team will conduct a reconnaissance and MEC / UXO avoidance to provide clear access routes to each site before drillin...

	4.21 Movement and Transport of Drilling, Boring or Direct-Push Equipment
	4.21.1 Personnel transporting equipment shall be properly licensed and shall operate the vehicle according to Federal / State / Provincial / Territorial, and local regulations. Refer to S3AM-005-PR1 Driving and S3AM-320-PR1 Commercial Motor Vehicles.
	4.21.2 Confirm the traveling height (overhead clearance), width, length and weight of the equipment with the carrier. Identify highway and bridge load, width and overhead limits, to confirm these limits are not exceeded and with adequate margin.
	4.21.3 Allow for overhang of any drilling, boring or direct-push equipment when cornering or approaching other vehicles or structures.
	4.21.4 Be aware that the canopies of service stations and motels are often too low for equipment loaded on a trailer to clear
	4.21.5 Watch for low hanging electrical lines, particularly at the entrances to drilling sites or restaurants, motels, other commercial sites.
	4.21.6 Never travel on a street, road, or highway with any part of the drilling, boring or direct-push equipment in a raised or partially raised position.
	4.21.7 Remove all ignition keys if rig is left unattended unless client requirements specify that the keys remain in the ignition switch at all times.
	4.21.8 Before moving a rig on location, the operator shall do the following:
	4.21.9 Engage the front axle (on 4x4, 6x6, etc., vehicles) before traversing rough or steep terrain
	4.21.10 Driving drill rigs along the sides of hills or embankments should be avoided; however, if side-hill travel becomes necessary, the operator shall conservatively evaluate the ability of the rig to remain upright while on the hill or embankment. ...
	4.21.11 Logs, ditches, road curbs, and other long and horizontal obstacles should be approached and driven over squarely, not at an angle.
	4.21.12 When close lateral or overhead clearance is encountered, or when backing up, the driver of the rig shall be guided by another person on the ground.
	4.21.13 Loads on the drill rig and truck shall be properly stored while the truck is moving, and the mast shall be in the fully lowered position.

	4.22 Loading and Unloading
	4.22.1 Consult applicable manufacturer’s recommendations for loading and unloading of the equipment.
	4.22.2 Use ramps of adequate design that are solid and substantial enough to bear the weight of the rig with carrier, including tools.
	4.22.3 Load and unload on level ground.
	4.22.4 Use the assistance of someone on the ground as a guide.
	4.22.5 Check the brakes on the rig carrier before approaching loading ramps.
	4.22.6 Distribute the weight of the rig, carrier, and tools on the trailer so that the center of weight is approximately on the centerline of the trailer and so that some of the trailer load is transferred to the height of the pulling vehicle. Refer t...
	4.22.7 The rig and tools should be secured to the hauling vehicle with ties, chains, and / or load binders of adequate capacity.


	5.0 Records
	5.1 All employee training files shall be maintained in accordance with S3AM-003PR1 SH&E Training.
	5.2 Completed inspections and maintenance inventories shall be maintained the site or project files.

	6.0 Attachments
	6.1 S3AM-321-ATT1  Core Drilling Machine
	6.2 S3AM-321-ATT2  Pre-Drilling, Boring, &  Direct-Push Probing Flow Chart
	6.3 S3AM-321-FM1  Daily Drilling, Boring & Direct-Push Equipment Inspection
	6.4 S3AM-321-FM2  Drilling, Boring & Direct-Push Equipment Maintenance Inventory


	S3NA_321x_ATT1_Core Drilling Machine
	1.0 Objective / Overview
	1.1 Core drilling machines are used on all types of jobs. They can be electrical or gas powered and come with a stand or can be hand held.  Caution should be used when operating such a machine. It may look harmless and easy to run, but drilling machin...
	1.2 Prior to coring activities the location should be checked for buried utilities in accordance with S3AM-331-PR1 Underground Utilities.

	2.0 Safe Operating Guidelines
	2.1 Clean the flanges before mounting the blade.
	2.2 Make sure the blade is correct for the material being cut and that the arrow on the blade corresponds with the direction of rotation of the machine spindle.
	2.3 Use built-in vacuum or bolt-down anchors depending on the type of surface to be cored.  Do not bypass anchoring system.
	2.4 Properly manage power cable for electric units to prevent slips, trips or falls by the operator or those nearby.
	2.5 Avoid tilting the blade when cutting.
	2.6 Use only the machines that have an approved safety guard.
	2.7 Remove the diamond blade from the machine during transit to prevent accidental damage.
	2.8 Inspect the blades frequently to detect cracks or undercutting of the steel center.
	2.9 Do not let excessive heat be generated at the cutting edge of the blade.
	2.10 Use adequate water supply to both sides of the blade.
	2.11 Follow the manufacturers recommended pulley sizes and operating speeds for specific blade diameters.
	2.12 Make sure to tighten drive belts to ensure full available power.
	2.13 Don't force the blade on the blade shaft or mount blade on an undersized spindle.

	3.0 Potential Hazards
	3.1 Utilities
	3.2 Electricity
	3.3 Flying debris
	3.4 Noise exposure
	3.5 Inadequate housekeeping
	3.6 Fumes or dust
	3.7 Pinch points
	3.8 Binding/biting – torque control

	4.0 Training Requirements
	4.1 Review of applicable SOPs (e.g., S3AM-305-PR1 Hand & Power Tools; S3AM-302-PR1 Electrical Safety).
	4.2 Demonstrated knowledge on the use of a coring machine.
	4.3 Review and follow manufacturers’ operating guidelines.

	5.0 Personal Protective Equipment (Level D PPE)
	5.1 Hard hat
	5.2 Safety Vest
	5.3 Leather gloves
	5.4 Face shield
	5.5 Steel-toed/composite-toed boots
	5.6 Hearing protection
	5.7 Respirator or dust mask (as applicable to the respiratory hazards)

	6.0 Other Safety Tips
	6.1 Keep fingers and hands away from the cutting edge.
	6.2 Hold handle firmly when operating.
	6.3 A subsurface utility clearance shall be performed prior to initiating drilling operations.
	6.4 Stand firmly and apply body weight at anchored side of guarded platform.
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