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Section 1
Introduction
This Operations and Maintenance (O&M) Plan presents the administrative and technical details and
requirements for inspecting, operating, and maintaining capping and stream bank stabilization at the
BoRit Asbestos Superfund Site in Ambler, Pennsylvania (the Site) (Comprehensive Environmental
Response, Compensation, and Liability Information System [CERCLIS] #PAD981034887) in
accordance with guidance developed by the United States Environmental Protection Agency (EPA) for
Operation and Maintenance in the Superfund Program (EPA 2001a).
An O&M Plan is required at the Site because an engineered control (EC) is employed to contain
contamination remaining in place at the Site. Exposure to contaminated waste, soil, and Reservoir
sediment was mitigated by EPA Removal Program stream bank stabilization and capping work
initiated across the Site at the end of 2008. The Record of Decision (ROD), issued in July 28, 2017,
selected waste, soil, and Reservoir sediment (WSS) Alternative WSS2 Capping as the Selected Remedy
for the Site.
The Selected Remedy encompasses and enhances the EPA Removal Program work. Alternative WSS2
includes capping of waste, soil, and Reservoir sediment with clean material along with the
implementation of institutional controls (ICs), confirmation sampling, long‐term monitoring (LTM),
O&M, and five‐year reviews (FYRs). The purpose of this O&M Plan is to present the activities
necessary for inspecting, operating, monitoring, and maintaining the effectiveness of the remedial
action (RA) including administrative and technical details and requirements. In addition, this O&M
Plan provides recommendations for the collection of data to monitor and identify significant weather
conditions that may have an adverse impact on the Selected Remedy for the Site, such as more
frequent heavy precipitation events resulting in elevated water elevations and surface water flow
velocities. This monitoring data can be used to develop early warning triggers for the LTM and/or
O&M protocols specified in this document.
This O&M Plan is a living document and will be modified as needed to optimize O&M performance
over the lifetime of the Selected Remedy. Modifications to improve O&M performance will require
approval from EPA and Pennsylvania Department of Environmental Protection (PADEP), will be
incorporated into this O&M Plan, and issued as a new version.
This O&M plan should be used in conjunction with the other components of the BoRit Remedial
Design, including the Institutional Controls Implementation and Assurance Plan (ICIAP) included in
Attachment B, which has been prepared to document the long‐term stewardship and maintenance of
ICs, and a sampling and analysis plan for confirmation sampling and LTM (Attachment C), which have
been prepared to document procedures and responsibilities for those components of the Selected
Remedy (CDM Smith 2017).

1.1 Site Location and Background
The Site includes three adjacent parcels near the intersection of West Maple Street and Butler Pike in
Ambler Borough, Montgomery County, Pennsylvania:
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The Park parcel (parcel #660004408008), located in Whitpain Township, is 19.02 acres and
contains a former asbestos disposal area (now the closed Whitpain Wissahickon Park);



The Reservoir parcel (comprised of parcel #660004409007 [3.13 acres] and parcel
#540011581002 [15.04 acres]), primarily located in Upper Dublin Township, is 18.17 acres and
contains a reservoir. The Reservoir was man‐made using asbestos waste as fill in some areas
and is not used for drinking water supply; and



The Asbestos Pile parcel (comprised of parcel #010002939003 [6.056 acres] and
#540011581209 [0.597 acres]), located in Ambler Borough, is 6.653 acres and contains an
asbestos waste pile.

The Site also includes portions of Wissahickon Creek, Rose Valley Creek, and Tannery Run which flow
adjacent to the three Site parcels. The Site map is shown in Figure 1‐1.
The Site is a result of disposal operations by the former Keasby & Mattison (K&M) Company. K&M
produced asbestos products (including paper, millboard, electrical insulation, brake linings, piping,
conveyor belts, high pressure packings, roofing shingles, and cement siding) from 1897 to 1962 at
their Ambler, Pennsylvania facility. K&M ceased operations in 1962.
EPA Removal Program activities, which occurred from December 2008 through August 2017 largely
mitigated exposure to contamination across the Site through the removal of surface soils and capping
of waste, soil, and Reservoir sediment. The Selected Remedy for the Site, Alternative WSS2 Capping,
encompasses and enhances the EPA Removal Program work. The Selected Remedy includes the
following major components:
EPA Removal Program









Stream bank stabilization at Rose Valley Creek, Tannery Run, and Wissahickon Creek
Installation of cover at Park
Installation of cover at Asbestos Pile
Dewatering of Reservoir with treatment of surface water prior to discharge
Re‐grading and lining of Reservoir berm interior slopes
Installation of a cover on the Reservoir bottom
Refilling of the Reservoir
ABS at residences adjacent to the Site

EPA Remedial Program






Implementation of ICs
Confirmation Sampling
LTM for Site‐related COCs
O&M
FYRs

The following subsections summarize historical information, EPA Removal Program activities, and
future land use plans for each of the Site parcels. Additional detail regarding investigation and
removal activities at the Site are provided in the Final Feasibility Study (FS) Report (CDM Federal
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Programs Corporation [CDM Smith] 2016). Design details of the completed EPA Removal Program
components are shown in the construction as‐built drawings provided in Appendix A.

1.1.1 Park Parcel

Historical Information
Starting as early as 1937, K&M disposed of an estimated 195,000 cubic yards (cy) of out‐of‐
specification asbestos manufacturing products and other solid wastes on the Park parcel. Although
used as a public park from at least 1973, the Park parcel was officially closed to the public in
September 1984.
EPA Removal Program
The major components of Park parcel work completed by the EPA Removal Program include:






Clearing Activities – The storage structure north of the Oak Street entrance was demolished,
the far northern portion of the Park area along Wissahickon Creek was cleared and grubbed,
and asphalt from the tennis courts was disposed of off‐Site.
Excavation Activities – Excavation was undertaken to prepare for curb installation. Excavated
areas were lined with geotextile fabric and pinned in place. ACM waste was relocated within
the Park parcel.
Cover Installation – Backfill was installed in the slope and curb areas. Geotextile fabric and
clean fill were placed in areas at the north end of the Site. Cover elements followed the same
design as the Asbestos Pile, i.e., with geotextile fabric, a minimum of two feet of clean material,
and approximately six inches of topsoil to support a vegetative cover.

In December 2013, EPA Removal Program stabilization work at the Park parcel was temporarily
postponed as EPA Removal Program’s efforts focused on addressing the Reservoir parcel. Work on the
Park parcel resumed in October 2015 and was completed in August 2017.
Future Use
Whitpain Township maintains ownership of the Park parcel and oversees the administration of the
public park. Future use plans for the Park parcel include a public park and open space. Currently,
Whitpain Township’s future use plans for the Park parcel include the construction of a Boys and Girls
club facility.

1.1.2 Reservoir Parcel

Historical Information
The Reservoir parcel was used to provide process water for K&M facility operations. The Reservoir
appears in 1921 and 1930 Sanborn Fire Insurance maps and a 1937 aerial photograph. The berm
around the Reservoir was constructed of asbestos shingles, millboard, and soil. Asbestos product
waste, particularly water pipe and tiles, were observed in the berm surrounding the Reservoir and the
stream banks.
EPA Removal Program
Work at the Reservoir parcel conducted by the EPA Removal Program addressed the Reservoir
interior berms, the Reservoir bottom, and surface water and included the following major
components:


Clearing and Initial Earthwork Activities ‐ Activities included tree removal, placement of clean
fill to widen the West Maple Street side of the Reservoir to stabilize and widen the area for
1‐3
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brush clearing operations. A platform was constructed on the Wissahickon Creek side of the
Reservoir (using clean fill) for placement of a pump and treat system needed to dewater the
Reservoir.


Dewatering ‐ In order to allow sufficient access to the Reservoir bottom and interior of the
berms, it was necessary to completely dewater the Reservoir. Approximately 31 million
gallons (MG) of water were pumped out of the Reservoir, treated, and discharged to
Wissahickon Creek. Dewatering operations were completed at the beginning of August 2014.
Thereafter, until the Reservoir was refilled, water was pumped intermittently to remove
collected storm water runoff. Throughout EPA Removal Program work, more than 37 MG of
water was treated.



Cover Installation ‐ The Reservoir berms were covered with a geotextile fabric, a minimum of
2 feet of clean material, and a 6‐inch layer of topsoil to support a vegetative cover (on the
berms). Certain areas of the Reservoir berm were covered with up to 10 feet of clean material.
Cover installation on the Reservoir bottom was completed in October 2015 and included a
geotextile fabric and a minimum of 2 feet of clean material.



Refilling of Reservoir ‐ After construction activities were completed at the Reservoir parcel in
October 2015, EPA Removal Program re‐filled the Reservoir by pumping water from
Wissahickon Creek.

Future Use
The Wissahickon Waterfowl Preserve (WWP) currently maintains ownership of the Reservoir parcel
and continue to use the property as a waterfowl preserve. The WWP installed amenities along West
Maple Street to promote bird watching and improve the aesthetic value of the area (Whitpain
Township 2012).

1.1.3 Asbestos Pile Parcel

Historical Information
Based on observations from a 1930s historical aerial photograph, K&M began disposing a slurry of
spent magnesium and calcium, as well as waste asbestos products, in a former reservoir located in
what is now known as the Asbestos Pile parcel. Prior to the EPA Removal Action, the elevation of the
waste in the Asbestos Pile parcel was approximately 20 to 30 feet above the surrounding land. By
1965, the Asbestos Pile parcel was vegetated. The property reportedly was first fenced in
approximately 1986. For short periods of time in the 1980s and 1990s, portions of the Asbestos Pile
parcel were used as a trash transfer station or trash storage location (including slag disposal) and for
local fire department training.
EPA Removal Program
The EPA Removal Program’s design for the Asbestos Pile parcel involved regrading the slopes back to
a stable 3 horizontal: 1 vertical gradient, placement of a geotextile fabric, placement of a minimum of 2
feet of clean material, and approximately 6 inches of topsoil to support a vegetative cover. Major
components of the work performed at the Asbestos Pile parcel by EPA’s Removal Program included
the following:


Clearing Activities ‐ The area was cleared of trees and ACM material and access roads were
constructed.



Excavation Activities ‐ ACM waste was re‐located to different areas on the Asbestos Pile to
create the desired subgrade prior to the placement of geotextile, clean fill, and topsoil. All
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areas with exposed ACM were covered at the end of each day with clean material, straw mats,
or geotextile fabric.


Cover Installation ‐ Waste cells were graded, covered with geotextile fabric, covered with lifts
of compacted clean fill to a minimum depth of 2 feet to meet the grade of the rest of the
Asbestos Pile. The cover installation across the Asbestos Pile was completed with 6 inches of
topsoil and hydroseeded. The topsoil layer was covered with straw mats for erosion control.

Future Use
Future use of the Asbestos Pile parcel is unknown at this time. Currently, Kane Core, Inc. owns the
Asbestos Pile parcel.

1.1.4 Stream Banks

Portions of Wissahickon Creek, Rose Valley Creek, and Tannery Run stream banks were stabilized as
part of EPA Removal Program work at the Site in order to prevent and minimize future contamination
of creek surface water and sediment. Stream bank stabilization work was completed in phases and a
summary of EPA Removal Program work completed follows.


Phase 1 ‐ (December 2008 to June 2009): Addressed approximately 1,350 linear feet of
Wissahickon Creek from the north end of the Park parcel to the confluence of Rose Valley
Creek and Wissahickon Creek. After approximately 475 tons of ACM waste was removed and
properly disposed in an off‐Site landfill, the east bank of Wissahickon Creek was cleared and
stabilized from the water’s edge to the 100‐year floodplain elevation using 10 to 15 inches
clean fill, geotextile fabric, geo‐cells, and rip‐rap followed by hydroseeding.



Phase 2 ‐ (July 2009 to May 2010): Addressed banks of Rose Valley Creek as well as the
adjacent Reservoir berm exterior and floodplain. A 104‐foot‐long stone wall was constructed
on the left side of the headwall and a 6‐foot‐high reinforced concrete retaining wall was
constructed on the right side of the headwall. The Park‐side slope was cleared of large pieces
of ACM material and covered with 10 to 12 inches of clean fill followed by a 2 to 3‐inch layer of
topsoil and hydroseeded. The slope was further stabilized with erosion control matting. The
Reservoir‐side slope was cleared of ACM material, covered with 10 to 12 inches of clean fill
and a layer of topsoil, and hydroseeded for erosion control. Rose Valley Creek from Chestnut
Avenue to the confluence of Wissahickon Creek was cleared of ACM and re‐graded at a
uniform slope. Concrete cable mats (CCMs) were installed and infilled with concrete at the
four stream bend locations. Approximately 1,073 tons of ACM material were removed and
properly disposed in an off‐Site landfill during Phase 2.



Phase 3 ‐ (March 2010 to June 2010): Addressed a 600‐foot section along the Reservoir berm
parallel to Wissahickon Creek. Material excavated during Phase 2 activities was placed on the
berm slope and covered with 12 to 15 inches of clean fill and 6 inches of topsoil. No ACM
material was collected or disposed during this phase.



Phase 4 ‐ (2010 to 2011): Addressed a 720‐foot section of Tannery Run. Approximately 290
linear feet of stream bed downstream of Maple Street were re‐graded at a constant gradient
and stabilized with CCM along the stream bed and banks. The remaining section of Tannery
Run, approximately 380 linear feet, was enclosed in an 8‐foot diameter pipe that terminates at
the confluence of Wissahickon Creek. During the preparation stages of the slope, the bulk
pieces of ACM debris and stumps was removed and collected into roll‐off containers and sent
to an off‐Site landfill for proper disposal.



Phase 5 ‐ (June 2011 to September 2011): Addressed 297 linear feet of Wissahickon Creek
between the old dam and the confluence with Tannery Run. The first 65 linear feet of slope
along the banks was graded with 2RC stone, and then topsoil was added, hydroseeded, and
1‐5
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covered with heavy duty erosion control mats. Geotextile fabric was placed over the
remaining slopes and overlaid with geocells, which were in‐filled with stone and/or soil. A
final layer, consisting of 4 inches of topsoil, was placed on top, hydroseeded, and covered with
straw mats for erosion control. Numerous pieces of ACM (e.g., pipes, shingles, and tiles) were
found along the Phase 5 area. During the preparation stages of the slope, the bulk pieces of the
ACM debris and stumps was removed and collected into roll‐off containers and sent to an off‐
Site landfill for proper disposal.

1.2 Current Ownership Information
As mentioned above, Whitpain Township currently maintains ownership of the Park parcel and
oversee the administration of the public park. WWP currently maintains ownership of the Reservoir
parcel and continue to use the property as a waterfowl preserve.
The parcel ownership information listed below was obtained from the Montgomery County website at
the following web address: http://propertyrecords.montcopa.org.

Park Parcel
Owner: Whitpain Township (Parks and Recreation)
960 Wentz Road
Blue Bell, Pennsylvania 19422

Reservoir Parcel
Owner: WWP
12 Morris Road
Ambler, Pennsylvania 19002

Asbestos Pile Parcel
Owner: Kane Corp Inc.
168 W Ridge Pike, Suite 306B
Royersford, PA 19468

1.3 Statement of Basis and Purpose
The purpose of this O&M Plan is to present the activities necessary for inspecting, operating,
monitoring, and maintaining the effectiveness of the remedial action (RA) including administrative
and technical details and requirements.

1.3.1 O&M Objectives

This O&M Plan is designed to meet the following remedial action objectives (RAOs), as discussed in
the ROD (EPA, 2017):
RAOs for Waste/Soil
Protection of Human Health


Minimize the inhalation of asbestos associated with waste/soil disturbances, such that related
cancer risks from airborne asbestos fibers are within or below EPA’s acceptable risk range of
1E‐04 to 1E‐06.
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Environmental Protection


Prevent direct contact (i.e., inhalation, incidental ingestion, and dermal absorption) by
ecological receptors to contaminated waste and soil containing ecological COC [asbestos, bis(2‐
ethyhexyl)phthalate, dioxins and furans, chromium, nickel, or zinc] concentrations exceeding
the respective remediation goals (RGs).

Reservoir Sediment
Protection of Human Health


None.

Environmental Protection


Prevent direct exposure of ecological receptors to contaminated sediment containing
concentrations of carbon disulfide exceeding the ecological screening level of 4.1 micrograms
per kilogram (μg/kg).



Minimize migration of asbestos from sediment to surface water to prevent surface water
concentrations of asbestos exceeding the surface water screening level of 0.0001 million fibers
per liter (MFL).

O&M objectives for the Site are listed as the following:
1) Maintain the integrity of the soil cap, vegetative cover, and streambank stabilization.
2) Implement and evaluate ICs, LTM, and O&M protocols to ensure protectiveness of the Selected
Remedy.
3) Ensure that the protection of human health and the environment is maintained at the Site.

LTM, O&M and FYRs will be conducted indefinitely throughout the life of the Selected Remedy because
contaminants remain on the Site at levels that call for restricted use and limited exposure.

1.3.2 Summary of Long‐Term O&M Activities

Long‐term O&M (i.e., indefinite O&M efforts) will be performed to maintain the integrity of the
Selected Remedy components, including the cap, stabilized stream banks, vegetation, and ICs.
Prior to any work onsite, either an O&M health and safety plan (HASP) and Emergency Response Plan
will be developed by the property owner or PADEP and submitted to EPA for approval or the HASP to
be prepared by the remedial action contractor will be adopted by the property owner or PADEP. All
O&M work will be performed in compliance with the HASP. The HASP and Emergency Response Plan
will include provisions for responding to and reporting accidents involving Site personnel, operating
emergencies, and other unusual events such as fires, floods, or weather damage. The Emergency
Response Plan should include how public access to the Site will be restricted in the event that an
unusual event (i.e., significant weather event) results in conditions that pose a risk to human health.
The following activities will be considered routine O&M activities:
1) Site Inspections. Non‐intrusive visual site inspections will be conducted to ensure integrity of
the cap, vegetation, and stabilized stream bank areas. Site inspections will be performed at
least quarterly. Routine site inspections are discussed in Section 2.
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2) Post‐Significant Weather Event Inspection. Following a significant weather event, a non‐
intrusive visual site inspection will be conducted to ensure the integrity of the cap, vegetation,
and stabilized stream bank areas were not impacted by the weather event. Post‐significant
weather event inspections are discussed in Section 2.
3) Long Term Monitoring. LTM is included as a component of the Selected Remedy. LTM will be
conducted annually the first four years leading to the first FYR and then once every FYR cycle
thereafter. LTM is discussed in Section 2.
4) Cap and Physical Remedy Maintenance. Damage to the cap, vegetation, and stabilized stream
bank areas observed during quarterly inspections and post‐significant weather event site
inspections will be repaired to eliminate exposure of underlying contaminated waste, soil, and
Reservoir sediment. Section 2.3 discusses cap maintenance for the repair of minor and major
breaches as a result of construction or significant weather events. Section 2.3 also discusses
requirements for vegetation and tree maintenance.
5) IC Evaluation and Updates. ICs will be evaluated on an annual basis at a minimum and
updated as necessary to ensure protectiveness. Section 3 includes a list of the Site‐specific ICs.
6) Reporting. Routine reports summarizing O&M activities will be prepared on an annual basis.
Routine reporting also involves regular review and updates as necessary to the O&M HASP as
described in Section 2.2 and as‐built drawings if necessary. Section 4 discusses reporting
requirements in detail.

1.3.3 Summary of Five‐Year Review Activities

Asbestos contamination present in waste, soil, and Reservoir sediment will remain onsite above levels
which allow unrestricted use; therefore, FYRs of the Site will be required to evaluate the
implementation and performance of the Selected Remedy and to determine whether the Selected
Remedy remains protective of human health and the environment. EPA is responsible for performing
and funding the FYRs as long as they are required. The FYR process consists of six components: 1)
community involvement and notification, 2) document review, 3) data review and analysis, 4) site
inspection, 5) interviews, and 6) protectiveness determination (EPA 2003).
1) Community involvement activities will include notifying the community that the FYR will be
conducted, notifying the community that the FYR has been completed, and providing the
results of the review.
2) Document review involves a review of all relevant documents and data to obtain information to
assess the performance of the response action. Documents for review include, but are not
limited to the ROD (EPA, 2017), annual O&M reports, and annual IC evaluations.
3) Data review and analysis will involve a review of sampling and monitoring plans and results
from monitoring activities.
4) Site inspections will be conducted to gather information about the Site’s current status and to
visually confirm and document the conditions of the Selected Remedy, the Site, and the
surrounding area.
5) Interviews may be conducted as necessary with the Site manager, Site personnel, and people
who live or work near the Site to gather additional information about the Site’s status or
identify remedy issues.
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6) When determining the protectiveness of the Selected Remedy, the FYR will include a technical
assessment to examine the following three questions to provide a framework for organizing
and evaluating data and information and ensure that all relevant issues are considered when
determining the protectiveness of the Selected Remedy:

o

Is the Selected Remedy functioning as intended by the decision documents?

o

Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time
of the remedy selection still valid?

o

Has any other information come to light that could call into question the
protectiveness of the Selected Remedy (EPA 2001a)?

The Selected Remedy will be subject to continual re‐evaluation as part of the FYR to ensure
protectiveness of the Selected Remedy into the future. This will include any re‐evaluation based on
new scientific studies or any new information gained from monitoring or investigations at the Site.
The Selected Remedy will be re‐evaluated in accordance with the review requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 121(c).
As described in Section 4, reports summarizing the FYR will be prepared by the EPA in accordance
with the Comprehensive Five‐Year Review Guidance (EPA 2001b).

1.4 Overview of Transition from RA to O&M
The National Contingency Plan (NCP), 40 CFR §300.435(f)(2), states, “A remedy becomes ‘operational
and functional (O&F)’ either one year after construction is complete, or when the remedy is
determined concurrently by EPA and the State to be functioning properly and is performing as
designed, whichever is earlier. Formal O&F determinations are made because the O&F milestone
governs when the EPA turns remedies over to the State for O&M. A joint inspection conducted by EPA
and the State at the conclusion of construction marks the beginning of the one year O&F period and
determines whether the remedy has been constructed properly. This section outlines the timeline of
major milestones during the transition from RA to O&M and discusses Site access considerations and
staffing needs for O&M activities.

1.4.1 Schedule for Transition from RA to O&M

Table 1‐1 lists the major milestone events and their respective dates during the transition from RA to
O&M at the Site. See Sections 1 and 3 of the Final FS Report (CDM Smith 2016 for a summary of all
investigation and removal activities that occurred prior to the ROD.
Table 1‐1 Summary of the Major Milestone Events for Transition from RA to O&M
Date

Event

July 2017

ROD for Operable Unit (OU) 1 Signed

August 2017

Removal Action Complete

August 2017

Removal Action As‐Built Drawings Finalized

September 2017*

Remedial Design Approval

December 2017*

EPA/PADEP Joint Construction Completion Site Inspection

March 2018*

Final Removal Action Report/Construction Completion/PCOR
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Date

Event

December 2018*

O&F Determination/Start of O&M Phase

December 2018*

First Quarterly O&M Site Inspection**

December 2019*

First Annual O&M Report**

October 2022*

First Five Year Review/FCOR**

* Estimated Completion Date
** Quarterly O&M Site Inspections, Annual O&M Reporting, and FYRs will be conducted indefinitely as long as
contaminants remain onsite at levels that call for limited uses and restricted exposure.

1.4.2 Access

Future use plans for the Park parcel include a public park and open space. Whitpain Township would
maintain ownership of the Park parcel and oversee the administration of the public park. WPP would
maintain ownership of the Reservoir parcel and continue to use the property as a waterfowl preserve.
WWP installed amenities along West Maple Street to promote bird watching and improve the
aesthetic value of the area. Future use of the Asbestos Pile parcel is not known at this time.

1.4.3 Summary of O&M Staffing Needs

Staffing for O&M at the Site primarily consists of personnel performing site inspections, maintenance,
monitoring, and FYRs.
Pursuant to Occupational Safety and Health Administration (OSHA), all persons engaged in on‐site
operations under this O&M plan shall follow OSHA regulations as specified in 29 Code of Federal
Regulations Hazardous Waste Operations and Emergency Response (HAZWOPER) 1920.120(e). In
general, persons conducting intrusive O&M activities (i.e., activities where exposure to hazardous
substances, pollutants, or contaminants is anticipated) shall have, at a minimum, 24 hours of initial
HAZWOPER training and one day of supervised hands‐on training, or a current 8‐hour annual
refresher. In some instances, 40 hours of HAZWOPER training may be required. HAZWOPER training
is not required for persons conducting non‐intrusive O&M activities (i.e., activities where exposure to
hazardous substances, pollutants, or contaminants is not anticipated). As required under Section 1.3.2
of this plan, the EPA‐approved HASP for each property will specify training needs for O&M‐related
activities.
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Site inspections are conducted to provide information about a site’s status and to visually confirm and
document the conditions of the Selected Remedy, the site, and the surrounding area (EPA 2001a). On
January 26, 2017, EPA conducted a site walk to inspect capping work completed by EPA Removal
Program at the Site and identified key inspection measures that should be included in this O&M Plan.
Appendix B includes the trip report for the site walk.
Site inspection and maintenance includes completion of annual reports and a quarterly inspection
checklist. A site‐specific annual O&M report modified from the Recommended Annual O&M/Remedy
Evaluation Checklist designed by the Office of Solid Waste and Emergency Response (OSWER), now
known as the Office of Land and Emergency Management (OLEM), is provided as Appendix C and
should be completed annually (Note: this annual report has been modified to include activities specific
to capping only). Appendix D provides an inspection checklist that should be completed by O&M
personnel during quarterly site inspections and after significant weather events.

2.1 Site Inspection Objectives
Consistent with the O&M objectives presented in Section 1.3.1, the objectives of quarterly and post‐
significant weather event site inspections include the following:


Observe and maintain the integrity of the soil cap, vegetation, and stream bank stabilization.



Evaluate the implementation of ICs, LTM, and O&M to ensure protectiveness of the Selected
Remedy.



Ensure that the protection of human health is maintained within the Site.

2.2 Observe Site Conditions
Monitoring protocol includes non‐intrusive visual site inspections to ensure integrity of the cap,
vegetation, and stream bank stabilization. Site inspections will be performed quarterly according to
the proposed O&M schedule presented in Section 1.4.1. Site inspections will also be performed
immediately following a significant weather event. It is anticipated that routine maintenance
conducted by Whitpain Township for the Park parcel and WWP for the Reservoir parcel will provide
an additional layer of oversight to complement O&M activities. Therefore, it is recommended that Site
personnel performing inspections communicate with Whitpain Township and WWP personnel.
Subsections included in Section 2.2 identify components of the Selected Remedy that should be
inspected specific to the Park parcel, Reservoir parcel, Asbestos Pile parcel, and stream bank
stabilization. A subsection is also included to outline the monitoring procedures after significant
weather events.

2.2.1 Inspect the Integrity of Capping

A non‐intrusive (surficial), visual inspection of the immediate ground surface at the Site will be
conducted quarterly to identity any indications of erosion, burrowing animals, or other damage to
capped areas, or determine if exposure of ACM or debris has occurred. The extent of the cap
implemented at the Site is depicted in the construction as‐built drawings provided in Appendix A.
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Exhibit 1 below provides a conceptual schematic of cap components implemented at the Site.
Personnel involved in quarterly inspections will be required to meet the H&S requirements identified
in the Site HASP as previously stated in Section 1.4.3.

Exhibit 1: Conceptual Schematic of Capping Components

2.2.1.1 Inspection of the Park Parcel
The Park parcel is covered with a protective cap consisting of a geotextile fabric, a minimum of 2 feet
of clean material, and approximately 6 inches of topsoil to support a vegetative cover. Waste was
consolidated from areas of the Park parcel into two waste cells constructed on the south end of the
Park parcel. These waste cells are covered with this protective soil cap.
Quarterly inspections will involve observing whether the soil cap and vegetation are intact and
preventing ACM exposure. The Park parcel should be examined for any signs of erosion or other
activities that have negatively impacted the effectiveness of the Selected Remedy. Trees in the Park
parcel should be inspected for the potential for windthrows or toppling of any kind. If any breaches,
animal burrows, ACM, or debris are observed, the impacted capped areas will be identified for repair
and maintained as described in Section 2.3. Any observed impacted areas of the Selected Remedy will
be photographed, georeferenced, and attached to the inspection checklist provided in Appendix D.
Quarterly inspections of the Park parcel will also include interviews with Whitpain Township
personnel responsible for overseeing routine maintenance activities for the Park parcel such as grass
cutting and tree maintenance. Interviews should be designed to gather information or observations
noted by Whitpain Township personnel between inspections while performing Park parcel
maintenance.

2.2.1.2 Inspection of the Reservoir Parcel
The Reservoir bottom and berms are covered with a geotextile fabric and a minimum of 2 feet of clean
soil. The Reservoir berms should be inspected to ensure trees are not growing along the berms or the
bottom of the Reservoir. Any trees that are identified will be removed in accordance with Section
2.3.3. The inspection should also document whether there is adequate vegetative cover and/or water
levels on the Reservoir Parcel to prevent erosion and/or exposure of ACM waste. If erosion or ACM is
observed, the extent of impacted areas will be marked for repair and maintained as described in
Section 2.3.
Figure 2‐1 shows the location of ICs specific to the Reservoir parcel. Any tree growth identified as not
meeting the requirements above and depicted in Figure 2‐1 will be maintained in accordance with
Section 2.3.3. If ACM or debris is observed, impacted capped areas will be identified for repair and
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maintained as described in Section 2.3. Any observed areas negatively impacting the Selected Remedy
or with the potential to negatively impact the Selected Remedy will be photographed, georeferenced,
and attached to the inspection checklist provided in Appendix D.
Quarterly inspections of the Reservoir parcel will also include interviews with WWP personnel
responsible for overseeing or performing routine maintenance for the WWP.

2.2.1.3 Inspection Asbestos Pile Parcel
The Asbestos Pile parcel is covered with geotextile material, 2 feet of clean material, and
approximately 6 inches of topsoil to support a vegetative cover. Quarterly inspections will involve
observing whether the cap and vegetation are intact and preventing ACM exposure. The side slopes of
the Asbestos Pile parcel should be evaluated for any signs of erosion. As shown in Figure 2‐1, trees
are not allowed on the slopes of the Asbestos Pile. Any volunteer trees (trees that grow on their
own/not planted by hand) will be maintained in accordance with Section 2.3.3. Construction of any
structures that could undermine the slope stability of the Asbestos Pile parcel are not allowed. If ACM
or debris is observed, affected areas will be identified for repair and maintained as described in
Section 2.3. Any observed areas negatively impacting or with the potential to negatively impact the
Selected Remedy will be photographed and attached to the inspection checklist provided in Appendix
D.

2.2.2 Inspect the Integrity of Stream Bank Stabilization

Details of stream bank stabilization work for Wissahickon Creek, Rose Valley Creek, and Tannery Run
are provided in Section 1.1.4. Additional detail can also be found in the Final FS Report (CDM Smith
2016). Inspection of stream bank stabilization will include portions of Wissahickon Creek, Rose Valley
Creek, and Tannery Run that intersect the Site as shown in Figure 1‐1 and the as‐built drawings in
Appendix A.
Vegetation along stabilized stream bank areas shall be inspected for any signs of distress or decay. The
stream banks should be inspected for erosion or damage. Inspection of the stabilized stream banks
should include examination of tree growth in accordance with the following ICs:


Trees are prohibited along the steep slope of Wissahickon Creek where geocells were utilized
to stabilize the slope; and



Trees are prohibited on the steep slopes along Rose Valley Creek and Tannery Run where
CCMs were utilized to stabilize the slope.

Figure 2‐1 shows the location of ICs specific to the stream banks. Any volunteer trees identified in
these areas will be maintained in accordance with Section 2.3.3. If ACM or debris is observed, the
extent of impacted areas will be marked for repair and maintained as described in Section 2.3. Any
observed breaches in CCM, piping, or geocells will be photographed and attached to the inspection
checklist.
In addition to quarterly inspections, the entire Site will be inspected within 48 hours of any significant
weather event such as a hurricane or heavy rain event. Public access to the Site will be prohibited until
the Site inspection is complete and the Selected Remedy is deemed to not have been impacted. The
Site should be inspected for any major signs of erosion or changes to the designed drainage pattern.
Attention should focus on areas within the extent of the 100‐year floodplain as shown in Figure 2‐2.
Inspection should look for:
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Wash out of debris, large rocks, or trees that have deposited on‐Site;



Inspection of culverts for signs of damage or obstructions such as debris or trees;



Inspection of the emergency spillway over the enclosed portion of Tannery Run for signs of
damage or erosion; and



Any signs of cracking, heaving, or breaches in culverts, CCMs, or retaining walls.

Minor or major breeches to stabilized stream bank areas will be addressed in accordance with Section
2.3.1 and Section 2.3.2.

2.2.3 Inspect the Integrity of Other Engineered Controls

Stream gauge stations will be installed by EPA during the Remedial Action in Wissahickon Creek, Rose
Valley Creek, Tannery Run, and the Reservoir to collect flow velocity and water level data. Figure 2‐3
shows proposed stream gauge locations. The stream gauge stations will include a staff gauge, crest
gauge, and data logger (with necessary housing) to collect data continuously. Construction of the
gauges will require sufficient durability to withstand turbulent stream flows, high winds, and high
flood elevations. Site inspection activities will include a reconnaissance at the stream gauge stations to
inspect for damage to the equipment and operational status.

2.2.4 Post‐Significant Weather Event Inspection

The National Oceanic and Atmospheric Administration (NOAA) defines a storm event (significant
weather event) as having one or more of the following characteristics (NOAA 2016):


The occurrence of storms and other significant weather phenomena having sufficient intensity
to cause loss of life, injuries, significant property damage, and/or disruption to commerce.



Rare, unusual, weather phenomena that generate media attention.



Other significant meteorological events, such as record maximum or minimum temperatures
or precipitation, as well as high winds that occur in connection with another event.

If a significant weather event occurs, a site inspection will be completed within 48 hours pending safe
access to the Site. Inspection activities will be performed in accordance with Sections 2.2.1 through
2.2.3. The Inspection Checklist provided in Appendix D includes a section for post‐significant weather
events that should be completed during the time of inspection. Inspection activities will include
evaluating whether or not the flooded area from the weather event exceeded the current delineation
of the 100‐year floodplain elevation presented on Figure 2‐2. Flood waters in exceedance of the
current 100‐year floodplain elevation and related Site impacts may prompt reevaluation or
modification of existing ICs, LTM or O&M prior to the FYR.

2.3 Physical Remedy Maintenance Activities
Damage to the cap could result from vandalism and/or unauthorized construction or digging. In
addition, significant weather events could damage stabilized stream bank areas and expose
contaminated waste, soil, and Reservoir sediment. High winds can also damage the cap due to fallen
trees and subsequent uprooting of the soil cap. Damage to capped areas can expose ACM that would
pose a risk to human health.
For the purposes of this document, “breaches” are defined as any action or event that results in the
breaking, failing, or damage to a physical remedy. A minor breach of the cap can be repaired without
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additional excavation of contaminated soil or Reservoir sediment. A major breach of the cap is defined
as when significant exposure to contaminated waste, soil, and Reservoir sediment beneath the cap
requires excavation, removal, or encapsulation of contaminated materials. Prior to implementation of
any corrective action, a task‐specific Activity Hazard Analysis or separate task specific HASP will be
developed.
In general, if contaminated waste, soil, or Reservoir sediment is encountered or suspected during
inspection of the soil cap or the stabilized stream banks at the Site, the entity performing the
inspection will:


Take necessary measures to secure the disturbed areas and to limit contaminant migration
from inadvertent activities so that the protection of human health is maintained through
access restriction to the area.



Contact the entity responsible for O&M, who will manage any contamination encountered.
Section 1.3.2 further describes the responsibilities of the O&M personnel.



Take corrective action to repair the soil cap, vegetation, or stabilized stream banks as further
described in the following subsections.

2.3.1 Repair of Minor Breaches in Soil Cap

General wear and tear or erosion of the cap may result in a minor breach of the cap implemented
across the Site. General wear and tear may include rutting and depressions in vegetated areas from
mowing or damage to the grass due to foot traffic. If the cap can be repaired without additional
excavation of contaminated soil, it is considered a minor breach. This type of breach to the cap may or
may not result in the exposure of ACM or debris from below the cover. This determination is to be
made with input from the entity responsible for O&M.
Repair of a minor breach of the soil cap will follow the general steps described below:


Obtain clean soil from an offsite borrow source in accordance with the PADEP’s Management
of Fill Policy (PADEP, 2010) to ensure that fill material meets clean fill requirements.



Transport, place, and compact the clean fill material in the breached area and cover with 6
inches of topsoil to match existing grade and to support the vegetative cover. The depth of
clean material should match depths placed by the EPA Removal Program for the specific area.



Hydro‐seed the repaired area and cover with straw mats or erosion control mats until
vegetation is established.

Appendix E provides information regarding best management practices (BMPs) for excavation and
construction activities as well as the importing and exporting of materials. Where applicable, BMPs as
described in Appendix E should be consulted prior to the on‐set of maintenance activities.
As shown in the construction as‐built drawings (Appendix A), sections of stream bank along
Wissahickon Creek and Rose Valley Creek were stabilized using rip‐rap. As necessary, repairs to minor
breaches of rip‐rap protective covers will follow the general steps described above except that
transportation and placement of rip‐rap will replace the transportation, placement, and compaction of
clean fill material. The size of rip‐rap material used for minor breaches should match sizes described
in EPA Removal Reports provided in Appendix F.
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The entity responsible for O&M will rely on as‐built drawings and EPA Removal Program Reports for
methods to repair the damaged cap.

2.3.2 Repair of Major Breaches to Cap

A major breach of the protective cap is the result of a rupture or displacement of the geotextile fabric,
CCMs, or rip‐rap and exposure to contaminated soil, waste, or Reservoir sediment beneath the cap.
Additional excavation of contaminated materials may be necessary to secure the disturbed areas so
that the protection of human health is maintained and contaminant migration does not occur.
Repair of major breaches will be conducted by persons certified to handle or remove ACM.
Contaminated soil or ACM displaced by a major breach will be excavated and disposed of at an ‐
approved facility. Sampling and analysis will be conducted consistent with EPA’s Site Management
Plan for Post Remedial Action Confirmation Sampling and Long‐Term Monitoring, BoRit Asbestos
Superfund Site, Operable Unit 1, Ambler, Pennsylvania, dated September 2017, to confirm that
contamination was removed and did not migrate beyond the breached area.
Where applicable, repair of a major breach will follow the general steps outlined in Section 2.3.1. The
depth of clean material should match depths implemented during EPA Removal Program efforts as
detailed in the EPA Removal Program reports and on as‐built drawings. All repairs will be
documented on the Site as‐built drawings updated by the entity responsible for O&M.
Where applicable, information regarding BMPs, such as importing clean fill material, in Appendix E
should be considered prior to the on‐set of maintenance activities.

2.3.3 Vegetation and Tree Maintenance

Vegetation (i.e., grass and plants) is a component of the Selected Remedy designed to provide a level of
protection against erosion in order to maintain the minimum thickness of clean soil and to maintain
proper Site drainage. Drought conditions may require supplemental watering of vegetation and/or
require Site access restrictions to reduce stresses to grass and plant root structure. Persistent drought
conditions may require permanent methods of Site watering to be implemented such as a permanent
sprinkler system within the cap. The Reservoir should not be the source of irrigation water.
Vegetation at the Site should be mowed at minimum on an annual basis during the month of February.
Invasive species should also be identified and removed prior to the annual mowing, or more
frequently, as necessary.
Tree growth in allowed areas of the Site, as shown in Figure 2‐1, will be maintained to minimize the
potential for wind throws or toppling of any dead trees. Should a tree fall, any depressions or
displacement of the soil cap resulting from the uplifted root mass will immediately be backfilled in
accordance with the steps outlined in Section 2.3.1 and hyroseeded using a seed mix appropriate to
the specific area (i.e., native grass and forb mix, turf mix, etc.). Fallen trees will be removed and can be
chipped for beneficial reuse as mulch on the Site.
Any volunteer trees discovered in areas identified in Section 2.2.1 where tree growth is prohibited,
will be removed as saplings. In addition, any tree exceeding 10 inches diameter at breast height (DBH)
that are prohibited in areas identified in Section 2.2.1 will be cut at the base and removed. The stump
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will be treated with an appropriate herbicide. Cut trees will be removed; the trunks will be chipped for
beneficial reuse as mulch on the Site.
Appropriate trees (trees species found along the riparian corridor such as black willow, sycamore,
etc.) will be allowed to grow at the bottom of the slope along the banks of the Wissahickon Creek and
its tributaries. To minimize the remote possibility that such growth may impact the Selected Remedy,
any tree exceeding 10 inches DBH will be cut at the base and removed. The intact stump will be
allowed to remain and resprout. Similarly, any trees along the stream bank that are in imminent
danger of falling (leaning at an angle of 60 degrees (°) or less from the horizon) will also be cut at the
base. Cut trees will be removed and chipped and the wood chips beneficially reused as mulch on the
Site.

2.3.4 Repair of Breaches to Protective Covers Due to Underground Utility
Modifications/Repairs

This type of breach to a protective cover may or may not result in the exposure of ACM or debris
below the cover. Possible breaches to the soil cover due to underground utility modifications/repairs
could include installation of a sprinkler system or connection to existing utilities. As discussed in
Section 3, activities or modifications that could disturb or otherwise adversely impact the 2 foot soil
cover on the capped areas are prohibited. Any proposed future use of the Site after all ICs have been
implemented will be reviewed by EPA, in consultation with PADEP, to ensure that such activity will
not adversely impact the Selected Remedy or compromise the protection of human health and the
environment. The utility contractor shall comply with the required OSHA requirements as listed in
Section 1.4.3. The entity responsible for O&M will manage repair of these utility breaches to the cap
due to underground utility modifications or repairs, whether or not ACM or debris from below the
cover has been exposed.

2.3.5 Park Parcel Maintenance Activities

Routine maintenance at the Park parcel includes lawn maintenance, mowing, supplemental lawn and
tree watering, and tree maintenance.
In general, if erosion or ACM has been exposed during maintenance activities at the Park parcel, the
entity responsible for O&M will:


Take necessary measures to secure the disturbed areas and to limit contaminant migration
from inadvertent activities so that the protection of human health is maintained through
restriction of access to the area.



Contact the entity responsible for O&M who will manage any encountered contamination.
Section 2.4 further describes the responsibilities of the entity responsible for O&M.



The entity performing O&M will take corrective action to repair the protective cap, with the
exception of paved roads and parking surfaces.

2.4 Long‐Term Monitoring
2.4.1 Routine Long‐Term Monitoring

LTM is also included as part of O&M activities and includes ABS, ambient air, soil, sediment, and
surface water sampling to confirm remediation goals (RGs) are not exceeded and to demonstrate that
the Selected Remedy continues to perform as designed. Specific LTM sampling protocols to be
2‐7
BoRit Final O&M Plan

Section 2  Site Inspection and Maintenance

implemented are specified in EPA’s Site Management Plan for Post Remedial Action Confirmation
Sampling and Long‐Term Monitoring, BoRit Asbestos Superfund Site, Operable Unit 1, Ambler,
Pennsylvania, dated September 2017. Groundwater is not a media of concern at the Site and are not
proposed to be sampled; however, groundwater monitoring wells will be rehabilitated to be flush‐
mounted wells throughout the Site and remain in place during EPA’s Remedial Action. It is anticipated
that piezometers will be abandoned during EPA’s Remedial Action.
LTM sampling will be conducted annually for the first four years leading to the first FYR and then once
every FYR cycle thereafter. The Site will be reviewed at least every five years while on‐Site
contamination remains at concentrations that result in a restricted use/restricted exposure scenario.
As part of each FYR, plans for LTM will be re‐assessed.
Appendix G includes standard operating procures (SOPs) for ABS, ambient air, soil, sediment, and
surface water sampling.

2.4.2 Vulnerability Monitoring for Significant Weather Events

The EPA Removal Program Remedial Action Plan considered site impacts from the 100‐year storm
event. In order to determine if significant weather events are having an impact on the Selected
Remedy, the following monitoring data will be collected by the entity performing O&M:


Flow velocity and water levels for Wissahickon Creek, Rose Valley Creek, and Tannery Run.



Rainfall data collected during significant weather events will be obtained from the local
weather station in Blue Bell, Pennsylvania which is approximately three miles southwest of
the Site at Wings Field Airport (station ID KLOM) to correlate the amount of precipitation to
water levels observed in Wissahickon Creek, Rose Valley Creek, and Tannery Run.



Wind speed data during significant weather events will be obtained from the local weather
station in Blue Bell, Pennsylvania.

This data will be used to develop a baseline of “current” Site conditions. In addition, the monitoring
data will be used to develop parcel‐specific action thresholds for flow velocity, water levels and/or
wind speed. Exceedance of any of these action thresholds will trigger the implementation of
precautionary O&M measures to ensure the Selected Remedy and community is protected from the
anticipated weather‐related event. Precautionary O&M measures may include:


Installment of temporary erosion control materials if flow velocity reaches a specific threshold
to avoid damage to bank stabilization controls;



Securing Site to prevent public access during and after significant weather event;

All monitoring data will be used during the FYR to assess the performance of the Selected Remedy
over time.

2.4.2.1 Flow Velocity and Water Level Monitoring
Onsite Monitoring
A stream gauge station will be installed in Wissahickon Creek, Rose Valley Creek, Tannery Run, and
the Reservoir during EPA’s Remedial Action. The stream gauge station will be comprised of a staff
gauge, crest gauge, and data logger (with necessary housing) to collect data continuously. An attempt
will be made to construct a gauge durable enough to withstand turbulent stream flows, high winds,

2‐8
BoRit Final O&M Plan

Section 2  Site Inspection and Maintenance

and high flood elevations. O&M personnel will visit the stream gauge stations on a monthly basis to
download data and re‐calibrate the equipment. Alternatively, data can be transmitted via telemetry.
After design and implementation of the stream gauge stations, SOPs for stream gauge O&M will be
prepared and included in Appendix H in this O&M Plan. Details covered under the SOP would include
but not be limited to the following:


Routine cleaning of gauge and transducer;



Clearing of leaf litter or debris;



Changing of batteries and desiccant if necessary;



A checklist of O&M activities and an O&M schedule; and



Procedures for data retrieval.

Backup Monitoring
The United States Geological Survey (USGS) has as stream gauge (USGS ID 01473900) located on
Wissahickon Creek, approximately two miles downstream of the Site in the Fort Washington area,
shown on Figure 2‐4. Based on aerials and topographic maps, the topography along the creek is
relatively consistent in towns of Ambler and Fort Washington. In addition, this stream gauge
represents a 40.8 square mile drainage area that encompasses the Site (USGS 2016).
Surface water velocity (i.e., stream flow) and water level (i.e., gauge height) data recorded by the USGS
Fort Washington gauge will be downloaded on an as needed basis. For instance, this stream gauge can
be used as a backup data source if the on‐site gauge is damaged during a significant weather event. A
correlation analysis between the on‐site gauge and the USGS gauge could be performed to determine
how to best use the USGS gauge data for representing Site conditions. Data collected from this USGS
stream gauge can also be used to evaluate downstream impacts if water diversion activities are
conducted as part of the Selected Remedy.

2.4.3 Piezometer Abandonment and Monitoring Well Rehabilitation

The proper abandonment (decommissioning) of a piezometer is a critical final step in its service life.
As indicated in the ROD, groundwater was not identified as a medium of concern and groundwater
monitoring is not required as part of the Selected Remedy. However, as an added precaution,
monitoring wells will remain in place during EPA’s Remedial Action, following rehabilitation and
piezometers will be abandoned. Proper piezometer abandonment will eliminate the physical hazard of
the well (the hole in the ground) and the pathway for migration of contamination. The
decommissioning method will depend on the condition and construction details of the piezometer.
Piezometers at the Site will be abandoned by EPA in accordance guidelines provided in (PADEP
Water‐well Abandonment Guidelines (PADEP 2001)
(http://www.dcnr.state.pa.us/cs/groups/public/documents/document/dcnr_006802.pdf).
Figure 2‐3 shows the locations of existing monitoring wells (which will remain in place) and
piezometers to be abandoned. It is anticipated that existing monitoring wells (MW‐1 through MW‐7)
will remain and existing piezometers (PKPZ‐01 through PKPZ‐03, GT‐6, and GT‐7) will be abandoned
in place at the Site following PADEP guidelines. A brief work plan will be prepared to detail the
piezometer abandonment approach, prior to initiating the work.
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Section 3
Institutional Controls
ICs are non‐engineering measures designed to prevent or limit exposure to contaminated waste, soil,
and Reservoir sediment left in place at the Site. ICs were developed to prohibit activities at the Site that
would adversely impact the Selected Remedy and compromise the protection of human health and the
environment.
This O&M Plan does not outline monitoring requirements for the Site‐specific ICs. However, because
ICs at the Site influence O&M activities discussed in this O&M Plan, ICs are listed below for
completeness and are shown in Figure 2‐1.
Site‐Wide ICs:
1. Activities or modifications that could disturb or otherwise adversely impact the two‐foot soil
cover on the capped areas are prohibited unless prior written approval from EPA, in
consultation with PADEP, is obtained authorizing the specific activity. Any proposed future
use of the Site shall be reviewed by EPA, in consultation with PADEP, to ensure that such
activity will not adversely impact the Selected Remedy or compromise the protection of
human health and the environment.
2. Construction activities are prohibited unless prior written approval from EPA, in consultation
with PADEP, is obtained authorizing the specific activity. Prohibited construction activities
include, but are not limited to, piling installation, dredging, drilling, digging, excavation, or use
of heavy equipment in the capped areas.
3. Any modifications to the drainage pattern on‐Site are prohibited unless EPA, in consultation
with PADEP, determines that such activity will not adversely impact the Selected Remedy.
4. Public access shall be restricted after significant weather events until the property has been
inspected for any signs of damage or erosion, especially in the 100‐year floodplain.
5. The Selected Remedy will be protective for maintenance workers, recreational visitors, and
commercial workers. Any other use of the parcels shall require further investigations and
plans, which shall be reviewed and approved by EPA, in consultation with PADEP.
6. Maintain vegetation at stabilized stream banks.
Parcel Specific ICs:
Asbestos Pile Parcel:
7. Construction of structures that may undermine the slope stability of the Asbestos Pile parcel
shall be prohibited unless prior written approval from EPA, in consultation with PADEP, is
obtained authorizing the specific activity.
8. Trees are prohibited on the Asbestos Pile parcel slopes.
9. Trees are prohibited on the stream banks adjacent to Tannery Run, where CCM is present to
stabilize the slope.
Reservoir Parcel:
10. Maintain suitable vegetation and/or water levels on the capped areas of the Reservoir parcel
(berms and Reservoir floor) to ensure protection from erosion.
11. Trees are prohibited along the berm of the Reservoir adjacent to Wissahickon Creek.
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Park Parcel:
12. Trees are prohibited along the stream banks of Wissahickon Creek (where geocells were
utilized to stabilize the slope), and on the stream banks of Rose Valley Creek (where CCM is
present to stabilize the slope).
At the Site, modification of ICs may be required in the event of a change in land use or ownership. If an
event occurs that could lead to a modification, ICs should be reviewed and revised accordingly to
ensure the ICs at the Site continue to provide adequate protection. Although not anticipated for the
Site, termination of ICs may occur if all remaining contamination at the Site is removed to a level
below that which poses a risk to human health and the environment. Additional details regarding ICs
can be found in EPA’s Institutional Controls Implementation and Assurance Plan, BoRit Asbestos
Superfund Site, Ambler, PA, dated September 2017.

3‐2
BoRit Final O&M Plan

Section 4
Reporting Requirements
As described in Section 1.3.3, FYR Reports will be completed by the EPA on a five year cycle and in
accordance with Comprehensive Five‐Year Review Guidance (EPA 2001b). The anticipated date for the
first FYR is presented in Table 1‐1. Reports on O&M activities will be generated on a routine basis and
as required by unforeseen events (described below). EPA will review the reports on an ongoing basis.

4.1 Routine Reports
A quarterly inspection checklist (Appendix D) will be prepared by the entity responsible for O&M and
will be submitted to the EPA remedial project manager (RPM) for review within two weeks of the
quarterly inspection. Annual O&M reports (Appendix C) summarizing O&M activities will be prepared
by the entity responsible for O&M, and will be submitted to the EPA RPM on an annual basis.
Routine reports will include sections on results from routine and post‐significant weather inspections,
listing of major repairs, breakdown of actual costs for the reporting period, budget for the next
reporting period, regular updates of the Site HASP, O&M Manual and as‐built drawings, information
from property owners, community complaints and responses, and verifications of the integrity of ICs.
In the event any instrument of ICs for the Site is found to be inadequate, require modification, or
additional ICs are necessary to ensure protectiveness of the Selected Remedy, that information will be
included within the routine report prepared by the property owner or PADEP.
These reports will assist the EPA in considering the adequacy of O&M, the frequency of repairs, costs
at the Site, and how these factors relate to determining and ensuring protectiveness of the Selected
Remedy.

4.2 Special Reports
Special reports are required as needed due to unforeseen events or conditions. One example of a
special report is an incident report. Incident reports are used to document the details of accidents
involving site personnel, and other unusual events such as fires, floods, or weather damage as may be
required by the O&M HASP. Another example of a special report is a record of modification or
amendment to the O&M HASP. When accidents occur on‐site, the O&M HASP may need to be updated
depending on the type of incident and whether or not it is already covered in the plan. These special
reports should be made available to EPA, Whitpain Township, WWP, and other interested parties in a
timely manner (EPA 2001a).
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Notes:
1. Digital orthoimagery source: Bing Maps 2010.
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BoRit Final Site Walk January 26, 2017
Final Trip Report
On January 26, 2017, the U.S. Environmental Protection Agency (EPA) and CDM Federal
Programs Corporation (CDM Smith) participated in a site walk at the BoRit Asbestos
Superfund Site in Ambler, Pennsylvania (the Site). The purpose of the site walk was to (1)
inspect capping work completed by the EPA Removal Program at the Site and (2) identify key
inspection measures that should be included in the Site’s Operation and Maintenance (O&M)
Plan. Participants in the site walk included:
Joseph McDowell (JM)
Gregory Voigt (GV)
Adrienne Donaghue (AD)

Senior Remedial Project Manager (EPA)
Remedial Project Manager (EPA)
Field Engineer (CDM Smith)

The weather during the site walk was overcast with an outside air temperature of 45 degrees
Fahrenheit (°F). Personnel participating in the site walk wore modified level D personal
protective clothing. This Trip Report summarizes discussions, observations, and action items
identified during the site walk. Attachment A provides photographs taken during the site
walk by the CDM Smith participant. Attachment B includes the log book entry recorded by
the CDM Smith participant during the site walk.

1.1 Summary of Inspection
On the morning of January 26, 2017, EPA and CDM Smith personnel met at the Site at 0800.
Prior to initiating the site walk, the inspection team assembled in one of the two project
trailers on the Site to discuss the site walk objectives. Because the Capping alternative, the
selected remedy for the Site, includes quarterly O&M inspections, GV discussed the need for
the development of a quarterly inspection checklist to be included in the Final O&M Plan for
the Site. It was noted that inspection for groundhog burrows should be included on the
quarterly inspection checklist. JM noted that Whitpain Township is currently exploring
options for groundhog prevention fences. These fences extend approximately 18 inches below
the ground surface. JM indicated that, if groundhog prevention fences were going to be
implemented at the BoRit Site, the depth could only extend 6 inches below the ground surface
to avoid compromising the integrity of the cap.
At approximately 0840, the EPA and CDM Smith inspection team began the site walk, starting
at the Park parcel berms adjacent to Ambler Avenue. The inspection team examined Site
features in the order listed in Section 1.2 below. Section 1.2 also provides detail on
observations and discussion at each location.
After the site walk, the inspection team met with the EPA Removal Program On‐Scene
Coordinator Eduardo Rovira (ER). ER indicated that the EPA Removal Program would cut
vegetation along all creek slopes and the Asbestos Pile slopes one more time prior to
demobilizing from the Site in the Summer of 2017. ER shared photographs from a vendor
demonstration using a remote‐controlled spider mower for maintenance of the slopes. During
capping activities, the EPA Removal Program mowed vegetation annually on all Site slopes
and monthly for flat areas of the Site. The EPA Removal Program mowed the flat top of the
Asbestos Pile to permit access for inspection purposes.
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ER noted that responsibility for Reservoir parcel maintenance and inspection has been turned
over to the Wissahickon Waterfowl Preserve (WWP).
Discussion occurred regarding the cost to keep one project trailer on the Site when the EPA
Removal Program demobilizes from the Site. ER estimated that monthly costs could total $800
to $1,000. ER noted that another option could be to mobilize a trailer currently stored at EPA’s
Boothwyn, Pennsylvania warehouse to the Site for usage during O&M activities.
ER noted the following activities EPA Removal Program will complete by the Summer of 2017:


Grade the non‐vegetated portion of the Park parcel to ensure surface water drains to
swales located along the perimeter of the Park parcel;



Mow vegetation along all creek slopes and the Asbestos Pile slopes one more time
prior to demobilizing from the Site in the Summer 2017;



Mow and inspect the flat areas monthly at the Park parcel and on top of the Pile parcel
until the Summer of 2017;



Hydroseed the non‐vegetated area of the Park parcel;



Perform one final stream inspection for asbestos‐containing material (ACM) in
Wissahickon Creek. ER recommended that inspection for ACM in Wissahickon Creek
should continue on an annual basis during O&M; and



Perform air sampling (to be determined).

1.2 Inspection Observations
While examining Site features during the site walk, the inspection team discussed the
observations noted below. Figure 1 shows the Site map and the location of observations
noted below.
1. Park Parcel berms along Ambler Avenue: The inspection team discussed monitoring
well MW‐01 and considered whether monitoring wells should be converted to flush
mounted wells or whether the monitoring wells should be abandoned. GV will contact
Herminio Concepcion, the Site hydrogeologist, to discuss EPA’s options.
2. Fence at the northwest boundary of the Site: JM noted that the Site fence at the
northwest boundary of the Site terminated at the bank of Wissahickon Creek to avoid
issues with debris during flooding. The inspection team discussed the option of
connecting the Site fence to the Township fence (located immediately to the
northeast) to deter Site trespassers. Following the Site walk, ER noted that the
Township has plans to develop the area northeast of the Site in this location.
3. Wissahickon Creek slopes and vegetation and Park parcel berms: A minor animal
burrow was observed along the Wissahickon Creek slopes adjacent to the Park parcel.
The inspection team agreed that examination for animal burrows and subsequent
filling with clean material should be included on the quarterly inspection checklist.
4. Non‐vegetated section of the Park parcel: JM noted that the EPA Removal Program
should improve grading of the non‐vegetated section of the Park parcel prior to
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hydroseeding the remaining area of the Park parcel. As noted in Section 1.1, this
observation was discussed with ER.
5. Berms of the Park parcel adjacent to Rose Valley Creek: The inspection team observed
the erosion and sediment (E&S) control filter socks, installed by EPA Removal
Program, around the rock drainage swale conveying runoff from the Park parcel to
Rose Valley Creek. The group agreed that all E&S measures should remain in place
until vegetation is permanently established.
6. Rose Valley Creek Concrete Cable Mat (CCM) Ramp: The inspection team evaluated the
CCM ramp that intersects Rose Valley Creek. GV noted inconsistency of grouting in the
CCM ramp. Some seams are grouted and others are filled with clean material. Erosion
was observed between some areas of the CCM in locations where clean material was
used. GV noted that inspection of the CCM should be included on the quarterly
inspection checklist.
7. Reservoir berms and Reservoir: JM noted that stakes on the Reservoir island should
be removed in the Spring or Fall of 2017. The group discussed the potential for
pumping water from Rose Valley Creek into the Reservoir during flooding events. JM
noted that flooding mitigation measures should be handled by the Federal Emergency
Management Agency (FEMA); therefore, they should not be included in monitoring
and maintenance for the Site. The WWP is currently operating an aeration system in
the Reservoir. The control panel is located by the Site fence adjacent to Maple Avenue.
O&M of the aeration system will continue to be the responsibility of the WWP.
8. Tannery Run outfall, emergency spillway, and headwall: No issues were noted or
discussed at this location.
9. Asbestos Pile parcel: The inspection team discussed abandoning piezometers located
on the Asbestos Pile parcel. GV will follow up with EPA’s hydrogeologist, Herminio
Concepcion, to discuss whether piezometers can be abandoned.
10. Reservoir fence adjacent to Maple Avenue: The inspection team observed that one
Reservoir fence panel adjacent to Maple Avenue was dislodged. EPA staff attempted to
secure the fence panel, but the spacing between the panels was too large, and EPA was
not able to secure the fence panel in place. In addition, the inspection team observed
that a picket was missing from another fence panel near the Reservoir.
11. Reservoir stream gauge: The inspection team noted that the water level on the
Reservoir stream gauge read 1.18 feet. At approximately 1015, David Froehlich (DF)
from WWP arrived at the Site to check on the Reservoir water level. The inspection
team revisited the Reservoir stream gauge with DF. DF noted that, when the Reservoir
was refilled to an elevation of 3.0 feet on the stream gauge, this corresponded to an
approximate surface water elevation of 187 feet above mean sea level.

1.3 Recommendations and Action Items
The site walk concluded at 1130. The following action items and recommendations for O&M
were identified during the site walk:


Completion of the EPA Removal Program activities listed in Section 1.1.
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Maintenance of the fence along the Reservoir is the responsibility of WWP.



E&S measures should remain in place until vegetation is permanently established at
the Site.



GV will discuss a mowing schedule for the Site with Bruce Pluta.



GV will discuss options for well and piezometer abandonment with Herminio
Concepcion.



CDM Smith will prepare a quarterly inspection checklist to include in the Final O&M
Plan. The quarterly inspection checklist should include inspection for groundhog
burrows and inspection of the CCM seams for erosion.



ER recommended adding an annual stream walk along Wissahickon Creek to inspect
for ACM.



ER will notify GV of mowing dates for the slopes and potential air sampling activities.
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Annual O&M Report

ANNUAL O&M REPORT
Introduction and Purpose
Effective operation and maintenance (O&M) at the BoRit Asbestos Superfund Site in Ambler, Pennsylvania (the
Site) is critical to ensure that the capping remedy remains protective of human health and the environment.
This Annual O&M Report has been adopted from the Recommended Annual O&M/Remedy Evaluation Checklist
designed by the Office of Solid Waste and Emergency Response (OSWER), now known as the Office of Land and
Emergency Management (OLEM). This Annual O&M Report has been designed to help the U.S. Environmental
Protection Agency (EPA) Remedial Project Manager (RPM) capture data routinely collected during O&M activities
in a way that can improve evaluation of the efficiency and effectiveness of the remedial action. This Annual O&M
Report may also be used to evaluate an operating remedy prior to transferring the Site to the Commonwealth of
Pennsylvania (the State) for O&M. In addition, remedy performance summarized using this Annual O&M Report
can be used to communicate remedy progress to the local community, highlight potential issues before they
become problems, and help the RPM complete five‐year reviews more efficiently.
Site information collected to complete this Annual O&M Report should help to answer the following questions:
 Is the Capping remedy achieving remedial action objectives (RAOs) and maintaining cleanup levels
(CULs)?
 If the Capping remedy is not achieving the established objective and goals as outlined in the O&M Plan
what corrective measure(s) must be enacted and how should this be documented?
 If the Capping remedy is achieving the performance goals, objectives, and performance standards, are
there any opportunities to optimize the remedy to improve performance?
This Annual O&M Report should be completed annually. Any data used to complete this evaluation should be
attached to this report. This Annual O&M Report does not carry out the level of review specified in the EPA five‐
year review process; however, the Annual O&M Report is consistent with a five‐year review process.
Instructions:
This Annual O&M Report can be completed electronically. Most questions involve a short answer, yes/no response,
or simply checking the box. Questions that involve a short answer will have an expandable box. For responses that
ask to “select one” please double click on “select one” and choose the correct answer. If the information is not
available (N/A) for a particular question, please respond to this question with “N/A”. A Site visit is strongly
encouraged prior to completing the Annual O&M Report.
1. This evaluation should be completed annually once O&M activities have initiated at the Site and can be
maintained in an electronic format.
2. This evaluation should be based on quarterly inspections, post‐significant weather inspections, and long‐
term monitoring (LTM) data.
3. The completed Annual O&M Report should be signed, dated, and placed in the Site file. The quarterly
inspections checklists should be saved electronically for use in completing the Annual O&M Report.
The Annual O&M Report in the Site repository can provide the community with information about O&M status and
remedy performance and can demonstrate that the EPA is tracking performance to ensure that the remedy
remains protective.
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ANNUAL O&M REPORT
Please save electronically and send this completed report and any attachments to the Site file and Site
repository.

I. SIGNATURES AND APPROVALS
EPA RPM
Name:
Email:
Signature:
State Contact (if appropriate)
Name:
Email:
Signature:

Telephone:
Date:

Date:

II. GENERAL SITE INFORMATION
Site Name:
State:
Period
Covered:
Site Lead:

To

Organization responsible for O&M operations:
Site Remedy Components:
Preliminary Close Out Report Date (PCOR) date:
Operational & Functional (O&F) date:
Last five‐year review date:
National Priorities List (NPL) deletion date:
Was a Site visit made during this review:
If no, why:
Date of next planned checklist evaluation:
Location of Administrative Record/Site Files:
During the Site visit, was monitoring equipment
operational?
Has an Optimization Study been conducted at the Site:

EPA Site ID:
Other, specify:

☐ Yes

☐ No

☐ N/A

☐ Yes

☐ N/A

☐ Yes

Date:

☐ No
Date:

☐ No
If not, is an Optimization Study planned?
List all site events since the last Annual O&M Report that impact or may impact remedy performance.
Chronology of events since the last Annual O&M Report (e.g. Site visits, receipt of reports, storm events,
vandalism, quarterly inspections):

Elaborate on significant site events or visits to the Site:
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III.DOCUMENTS AND RECORDS
Because these documents may be required for the five‐year review, verify what documents are currently
available on‐site or note off‐site location:
Document
Required
Not Required
On‐Site
Off‐Site
(indicate where)
O&M Manual
Quarterly Inspection Checklist
Annual O&M Report
Removal Action As‐Built
Drawings modified during
O&M
Site Specific Health and Safety
Plan
Emergency Response Plan
O&M/Occupational Safety and
Health Administration (OSHA)
Training Records
Capping Inspection Records
Institutional Controls (ICs)
Review
Other(s) (Please name each):

IV. ADMINISTATIVE ISSUES
Check all that apply:

Date Initiated:

☐ Explanation of Significant Differences in progress
☐ Record of Decision (ROD) Amendment in progress
☐ Site in O&F period
☐ Long‐Term Response Action (LTRA) in progress
☐ LTRA Transition to O&M in progress
☐ Notice of Intent to Delete Site in progress
☐ Partial Site Deletion in progress
☐ Technical Impracticability (TI) Waivers in progress
☐ Reuse Assessment or Reuse Plan in progress
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☐ Revised Risk Assessment in progress
☐ Ecological OR ☐ Human Health
☐ Other administrative issues

V. O&M COSTS
The purpose of this section is to document what is known about O&M Costs for the Site.
What was the total annual O&M cost for the previous year?
What is the expected total annual O&M cost for the upcoming year?
Please provide the breakout of the previous
Use either $ or %
year’s O&M costs below (if applicable).
Analytical (e.g. lab costs):
Material (e.g. capping materials, fencing):
Maintenance Activities (e.g. mowing, cap repairs):
Oversight (e.g., project management):
Monitoring (e.g. air sampling):
Utilities (e.g. electric, gas, phone, water):
ICs (implementation and enforcement):
Other (e.g., capital improvements, equipment repairs):
Describe any unanticipated/unusually high or low O&M costs and potential future O&M funding issues.

VI. INSTITUTIONAL CONTROLS (ICs)
The purpose of the IC evaluation at the O&M phase is to determine if the ICs are implemented, effective,
and durable. The following references may be useful for completing this evaluation:
 Institutional Controls Bibliography: Institutional Control, Remedy Selection, and Post Construction
Completion Guidance and Policy (OSWER 9355.0110, December 2005);
 Supplement to the Comprehensive Five‐Year Review Guidance; Evaluation of Institutional Controls
(OSWER 9355.7‐12, working draft 3/17/05);
 National IC Strategy to Ensure Institutional Controls Implementation at Superfund Sites (OWSER
9355.0‐106, September 2004); and
 Institutional Controls: A Site Manager’s Guide to Identifying, Evaluating and Selecting Institutional
Controls at Superfund and RCRA Corrective Action Cleanup (OWSER 9355.0‐7‐4FS‐P, September
2000).
Identify each IC (media, objective, instrument) implemented/to be implemented at the Site. Attach an extra sheet,
figure, etc if necessary.
Are the ICs adequate to minimize potential for human exposure and protect integrity of
☐ Yes
the capping remedy?
☐ No
If no, please explain further (and include in the recommendation section).
Please describe what the ICs are intended to accomplish, who they were designed to inform, the source document
for the IC, and where the IC information is located.
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Please identify the date when the ICs were implemented. If the ICs have yet to be implemented, please identify the
scheduled implementation date.
If the ICs have been implemented, are they still in place?
☐ Yes
☐ No
If the ICs remain in place, please identify whether there is a planned termination date and, if so, the anticipated
date.
Are the ICs being properly implemented and enforced? Please identify the party
☐ Yes
responsible for compliance and enforcement of the IC.
☐ No
If no, please explain.
Are the reasons to clarify or modify the appropriate decision document(s) to improve the
☐ Yes
effectiveness and/or durability of the ICs?
☐ No
If yes, please explain and describe any plans to clarify/modify the document(s).

VIII. TECHNICAL DATA AND REMEDY PERFORMANCE
The purpose of this section is to document remedy performance to date, summarize data used to evaluate remedy
performance, and identify events in the upcoming year that may affect remedy effectiveness/performance. The
following abbreviated set of questions addresses O&M of containment (i.e. capping) remedies.
A. Remedy Description, Goals, and Conceptual Site Model (CSM)
1 Summary of the current remedy
Identify the containment/capping components in place
☐ Cap/cover
☐ Liner
☐ Vegetative Cover
☐ Stream Bank Stabilization
☐ Other (describe below):
Identify the O&M components:
2 Review of the Current Remedy Goals
What are the RAOs and CULs for contaminated waste, soil, and Reservoir sediment for contaminants of concern
(COC) at the Site.
What is the time frame to achieve RAOs and CULs?
Based on new information or events since the last annual O&M review, is there a need to re‐evaluate
☐ Yes
the remedy goals? This might be due to factors such as whether the regulatory framework has been
☐ No
revised, whether existing goals appear to be unrealistic, and whether there have been changes in land
use or groundwater use near the Site. If yes, identify the remedy goals that should be re‐evaluated, the
rationale, and any plans for re‐evaluating the goals.
3 Review of changes to the CSM: The CSM for a containment remedy is the site specific qualitative and
quantitative description of the migration and fate of contaminants with respect to possible receptors and the
geologic, hydrologic, biological, geochemical and anthropogenic factors that control contaminant distribution.
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Because the CSM provides the basis for the remedy and the O&M plan, the model should be re‐evaluated as new
data are collected throughout the lifetime of the remedy.
Have new contaminant sources been identified?
☐ Yes
If yes, please describe the new sources and how they are being addressed:
☐ No
Have changes in land use or water body use that could impact the CSM occurred since the ROD?
Please explain.

☐ Yes
☐ No
☐ Yes
☐ No

Should the CSM be modified to reflect changes in exposure pathways, contaminant sources, fate and
transport information, hydrogeology, erosion, or deposition data?
Please explain.
B. Remedy Performance Assessment
This section contains a series of questions that can be used to help assess a containment remedy’s effectiveness
and evaluate the collection and analysis of performance monitoring data. For each potential problem identified, an
analysis should be performed to determine what, if anything, should be done to address the problem.
1. Evaluate the remedy effectiveness: The following questions are intended to review whether the containment
remedy is performing as intended or whether there is a need to implement a contingency remedy. A contingency
remedy is a cleanup technology or approach that functions as a backup remedy in the event that the selected
remedy fails to perform as anticipated. A contingency remedy may be considered if there is a “yes” answer to one
or more of the following three questions.
 Note that additional measures and methods for evaluating the effectiveness of containment remedies can be
found in “EPA/USACE Draft Technical Guidance for RCRA/CERLCLA Final Covers” (EPA 540‐R‐04‐007) and “EPA
Comprehensive 5‐Year Review Guidance, Appendix D, Five‐Year Site Inspection Checklist” (OSWER Directive
9355.7‐03B‐P).
Since the last O&M review, has inspection or testing of the cap, vegetative cover, and stabilized stream ☐ Yes
☐ No
banks indicated that the system is failing or could eventually fail?
☐ Yes
Since the last O&M review, have changes in land, surface water, or groundwater use been suggested
☐ No
and or implemented that have the potential to reduce the protectiveness of the capping remedy?
☐ Yes
Since the last O&M review, have contaminants been identified in new locations or at higher
☐ No
concentrations where they pose or have the potential to pose unacceptable risks to receptors?
If any of the questions above were answered “Yes,” did the information suggest the
☐ Immediate action
need for immediate action or is the condition being monitored to evaluate the need
☐ Monitored for future
for future action?
☐ N/A
Use this space to comment.
What actions, if any, have been taken and/or are planned in response to the new
information?
2. Monitoring Program
Note that more detailed information about performance parameters can be found in the following documents:
 EPA/USACE Draft Technical Guidance for RCRA/CERCLA Final Covers (EPA 540‐04‐007)
 EPA Comprehensive 5‐Year Review Guidance, Appendix D, Five‐Year Review Site Inspection Checklist
(OSWER Directive 9355.7‐03B‐P)
☐ Yes
Since the last Annual O&M Report, has it been necessary to modify planned quarterly inspections,
☐ No
sampling events, and sample analyses, as reflected in the Site post‐closure maintenance plan or O&M
plans, to account for new information and/or unforeseen circumstance?
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If yes, use this space to comment.
Is the monitoring program accomplishing the objectives outlined in the ROD or in a subsequent
enforceable document?
If no, identify the objectives that are not being met.
Have there been changes in field conditions (e.g. change in flow/deposition rates or patterns) that
suggest that the monitoring program should be re‐evaluated?
Since the last Annual O&M Report, have monitoring data been analyzed to identify trends and their
significance?
If no, please explain.
Is there variability in the quarterly inspections that is interfering with or preventing a meaningful
interpretation of the inspection results?
If yes, could the situation be mitigated by increasing the density or frequency of data collection?
Explain.
Are inspection and performance monitoring reports of sufficient quality and frequency to evaluate the
efficacy of capping as a remedy and recognize protectiveness problems in time for effective action?
If no, what actions, if any, have been taken or are planned to address this situation?
3. Maintenance
If cap erosion has been observed, was the severity of the erosion enough to warrant cap repair?
If no, how was this decision made?
Have any major repairs to capping been required since the last time the Annual O&M Report was
completed?
If yes,
 What major repairs were required?
 How did the need for repairs affect progress toward meeting remediation milestones and goals?

☐ Yes
☐ No
☐ Yes
☐ No
☐ Yes
☐ No
☐ Yes
☐ No
☐ Yes
☐ No
☐ Yes
☐ No

☐ Yes
☐ No
☐ Yes
☐ No

 What actions have been taken to minimize repairs in the future?
 What effects were caused by the cap breach?
C. Remedial Decisions: Indicate which of the following remedial decisions are appropriate at the present time and
provide a basis for each decision:
☐ No change to the remedy is needed (remedy is performing as designed)
☐ No decision can be made due to inadequate data
☐ Modify/optimize remedy
☐ Contingency/alternative remedy (i.e. Change Remedy)
☐ Modify/optimize O&M program
☐ Modify ICs
☐ Terminate some or all monitoring requirement
Basis for decision:
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IX RECOMMENDATIONS
Recommendations associated with the capping remedy or part of the capping remedy addressed by this form.
Recommendations based on this annual review:
Recommendation
Party Responsible
Milestone Date
Affects Protectiveness
(Y/N)
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Appendix D
Quarterly Inspection Checklist

Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania
Inspector Name:
Date:
Company:
Weather:
Phone:
Start Time:
End Time:
Email:
Instructions:
Any observed impacted areas of the remedy should be photographed, georeferenced, and attached to the
inspection checklist.
Some inspection items noted on this checklist refer to institutional controls and the 100‐year floodplain. For
additional information, refer to Figure 2‐1 and Figure 2‐2 of the Operation and Maintenance Plan for
institutional controls and the extent of the 100‐year floodplain, respectively.
If the quarterly inspection checklist is completed immediately following a significant weather event, the "Post‐
Significant Weather Event" section of the checklist should be completed in conjunction with the parcel specific
sections.

Park Parcel

Not Applicable

Are there any breaches to the soil cap or evidence of asbestos‐containing material (ACM) or debris?
YES
Comments:

NO

Are there any signs of erosion or activities that have negatively impacted the effectiveness of the remedy at the
YES
NO
Park Parcel?
Comments:

Do trees in the Park parcel show evidence of windthrows or toppling?
Comments:

YES

NO

Is there evidence of animal burrowing in the Park parcel cap?
Comments:

YES

NO
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Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania
Are there any areas of stressed or missing vegetation on the Park parcel cap?
Comments:

YES

NO

YES

NO

Note any comments or observations from Whitpain Township personnel or recreational users:

Note any negatively impacted capped areas in need of maintenance or repair:
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Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania

Reservoir Parcel
Are there any breaches to the soil cap or evidence of ACM along the Reservoir berms?
Comments:

Not Applicable

YES

NO

Is there adequate vegetative cover on the berms and bottom of the Reservoir to prevent erosion and/or
YES
exposure of ACM waste?
Comments:

NO

Are there any signs of erosion or changes in the drainage pattern along the Reservoir berms?
Comments:

YES

NO

YES

NO

YES

NO

YES

NO

Are there any signs of stressed vegetation along the Reservoir berms?
Comments:

Is there evidence of sapling or tree growth along the Reservoir berms and Reservoir bottom?
Comments:

Is there evidence of animal burrowing in the cap along the Reservoir berms?
Comments:

Reservoir stream gauge surface water elevation: ____________
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Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania
Note any comments or observations from Wissahickon Water Fowl Preserve staff or maintenance personnel:
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Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania

Asbestos Pile Parcel
Are there any breaches to the soil cap or evidence of ACM?
Comments:

Is the vegetative cover on the Asbestos Pile slopes maintained at a proper height?
Comments:

Not Applicable
YES

NO

YES

NO

Is vegetation on the top (flat portion) of the Asbestos Pile parcel mowed monthly to allow access and
YES
inspection?
Comments:

Are there any signs of erosion along the side slopes of the Asbestos Pile?
Comments:

YES

NO

NO

Is there evidence of animal burrowing in the cap along the Asbestos Pile slopes or on the top (flat portion) of
YES
the Asbestos Pile?
NO
Comments:

Are there any areas of stressed or missing vegetation on the Asbestos Pile parcel cap?
Comments:

YES

NO
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Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania
Stream Banks (Wissahickon Creek, Tannery Run, and
Not Applicable
Rose Valley Creek)
Is any new tree growth observed along the steep slope of Wissahickon Creek where geocells were installed?
YES
NO
Comments:

Is any new tree growth observed along the steep slope of Tannery Run where concrete cable mats (CCMs) were
YES
NO
installed?
Comments:

Is any new tree growth observed along the steep slope of Rose Valley Creek where CCMs were installed?
NO
YES
Comments:

Is there any indication of erosion or damge along the stream bank slopes?
Comments:

YES

NO

Is there evidence of erosion of grout or fill material used to infill seams of CCMs for the Rose Valley Creek
NO
YES
Ramp?
Comments:

Are there any trees located at the bottom of the slope along Wissahickon Creek and its tributaries that exceed
10 inches diameter at breast height (DBH) or that are in imminent danger of toppling?
NO
YES
Comments:
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Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania
Are there any signs of stressed or sparse vegetation along the stream banks?
Comments:

YES

NO
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Quarterly Inspection Checklist
BoRit Asbestos Superfund Site
Ambler, Pennsylvania

Post‐Significant Weather Event

Not Applicable

Note: This section should be completed for each Site parcel and stream banks immediately following a
significant storm event.
Is there evidence of damage to the cap?
YES
Comments:

Is there any washout of debris, large rocks, or trees that have deposited along the Site creeks?
Comments:

NO

YES

NO

Is there evidence of damage or obstructions inside of culverts such as debris or trees?
Comments:

YES

NO

Has public access been restricted to the Site?
Comments:

YES

NO

Is there any evidence of flooding and did the flooding exceed the current delineation of the 100‐year
floodplain? Note the approximate flood elevations with respect to Site features or land marks.
YES
Comments:

NO

Is there any evidence of cracking, heaving, or breaches in culverts, CCMs, or retaining walls?
Comments:

NO

YES
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Best Management Practices Guidance

Appendix E
Best Management Practices Guidance
For the purposes of this document, best management practices (BMPs) are defined as means and
methods that when used in combination with developed institutional controls (ICs), provide
guidance to entities responsible for O&M and parcel owners for the prevention or reduction in
the release and exposure to contaminated waste, soil, and Reservoir sediment. The information
within this guidance is grouped by the type of activities anticipated to take place during O&M
activities which could cause a release and potential exposure to Site contamination.

Excavation
Excavation for the purpose of this document refers to any action of cutting, digging, or scooping
soil, debris, or other materials from the ground surface or below.

BMP Guidance
1. Obtain most current information on where contamination was removed or may remain.
This information will be available from EPA-developed documents as listed within the
Additional Information and Resources section of this document.
2. Notify the parcel owner well in advance and in writing of any known plans to conduct
excavation. Do not attempt to conduct excavation or maintenance repairs without prior
notification or consent from the parcel owner.
3. Review the IC plan for the Site to ensure any listed proprietary controls, government
controls, enforcement tools, or informational devices have been adhered to prior to
conducting work.
4. Notify Pennsylvania (PA) One Call utility locate service prior to any excavation or digging
activity. Do not attempt to excavate any area prior to all utilities having been marked.
5. When excavating, keep soil, debris, or other materials wet during work to minimize dust
migration or potential exposure to asbestos containing material (ACM).
6. Wear personal protective clothing (PPE) while performing excavation activities (i.e.,
appropriate disposable protective clothing, gloves, and booties. Dispose of protective
clothing appropriately.
7. Common dust or surgical masks are not effective against asbestos fibers! Wearing a
respirator with a HEPA filter is the best way to avoid breathing asbestos fibers. However,
they must be used properly or exposure may still occur. For information on respirator
requirements, visit OSHA’s website: www.osha.gov/SLTC/respiratoryprotection.
8. If a change of condition occurs whereby ACM is observed, contact the parcel owner or
entity responsible for operation and maintenance (O&M) for advice on how to manage the
material.
9. See details regarding importing and exporting of materials below.

New Construction Projects
The following lists BMPs for any new construction projects planned by either the entity
responsible for O&M, the parcel owner, or contractor involved in the overall construction in any
new area located within the Site. New construction refers to any Site preparation for, and
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construction of, entirely new areas, new buildings, or new structures on the Site which would
cause a change of condition to the ground surface, regardless of size or scale.

BMP Guidance
1. Obtain most current information on where contamination was removed or may remain.
This information will be available from EPA-developed documents as listed within the
Additional Information and Resources section of this guidance.
2. Notify the parcel owner well in advance and in writing of any known plans to conduct any
new construction project. Do not attempt to conduct any new construction project
without prior notification or consent from the parcel owner.
3. Review the IC plan for the Site to ensure any listed proprietary controls, government
controls, enforcement tools, or informational devices have been adhered to prior to
conducting work.
4. The entity performing new construction projects should develop a contingency plan for
cases where contamination is encountered during activities.
5. Follow BMPs for importing and exporting of materials as listed below.

Importing of Materials
Importing of materials refers to the hauling or transporting of any material for use or placement
within the boundary of the Site. Materials include, but are not limited to soil, rock, mulch, organic
or non-organic debris, or building materials.

BMP Guidance
1. Any entity importing materials shall notify the parcel owner when importing materials to
the Site either through written documentation or in person. The entity shall make
available any documentation confirming that importation of the materials will not have
the potential to increase the risk of ACM exposure or impact any protective remedy in
place on the Site.
2. Imported materials for minor or major repairs to capping should follow the design
criteria implemented during EPA Removal Program work. Review as-built drawings and
EPA Removal Program reports when identifying needed materials.
3. Review the IC plan for the Site to ensure any listed proprietary controls, government
controls, enforcement tools, or informational devices have been adhered to prior to
conducting work.

Exporting of Materials
Exporting of materials refers to the hauling or transporting of any material for use, placement or
disposal from the Site to another location. Materials include, but are not limited to, soil, rock, tree
trunks, mulch, organic or non-organic debris, or building materials.

BMP Guidance
1. The parcel owner or entity responsible for O&M of the Site should have a system in place
to ensure exportation of any materials does not have the potential to increase risk of ACM
exposure to areas outside of the Site. This may be satisfied through the use of a site
management plan.
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2. Any entity exporting materials should notify the parcel owner when exporting materials
from the Site either through written documentation or in person. Entities should make
available any documentation confirming that exportation of materials will not have the
potential to increase the risk of ACM exposure or impact the Site remedy.
3. Review the IC plan for the Site to ensure any listed proprietary controls, government
controls, enforcement tools, or informational devices have been adhered to prior to
conducting work.
4. Check local, state, and federal regulations regarding disposal or transportation of
material.

Additional Information and Resources
The following resources are available to provide information the entity responsible for O&M or
parcel owners or while conducting activities at the Site.

Human Health Risk Assessment – (CDM Smith 2013)
The purpose of this document is to characterize the potential risk to human receptors associated
with the Site media in the absence of any EPA Removal Program action or remedial action.

Remedial Investigation (RI) Report – (CDM Smith 2013)
This document describes the nature and extent of contamination at the Site.

Remedial Investigation Report Addendum – (CDM Smith 2015)
The RI Addendum presents additional data collected after the RI to further define the nature and
extent of contamination.

Feasibility Study (FS) – BoRit Asbestos Superfund Site (CDM Smith 2016)
The FS Report identifies, develops, and evaluates a range of remedial alternatives for
contaminated media at the Site and provides a basis for the Record of Decision. The FS report also
provides detail on EPA Removal Program work implemented across the Site

Proposed Plan – BoRit Asbestos Superfund Site (EPA 2016)
This document provides a description of the preferred alternative, Alternative WSS2 Capping, and
provides detail on ICs to be implemented as part of the WSS2 remedy.

References
CDM Federal Programs Corporation (CDM Smith). 2013. Final Remedial Investigation Report,
BoRit Asbestos Superfund Site, Operable Unit 1, Ambler, Pennsylvania. November 27.
CDM Smith. 2015. Final Remedial Investigation Addendum, BoRit Asbestos Superfund Site, Operable
Unit 1, Ambler, Pennsylvania. May 22.
CDM Smith. 2016. Final Feasibility Study Report, BoRit Asbestos Superfund Site, Operable Unit 1,
Ambler, Pennsylvania. Date pending.
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EPA. 2016. Superfund Program Proposed Plan BoRit Asbestos Superfund Site, Ambler Pennsylvania.
Date pending.
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Appendix F
EPA Removal Program Summary Reports

SUMMARY OF REMOVAL ACTIVITIES
AS OF OCTOBER 31, 2013
PHASE I – WISSAHICKON CREEK BANK ADJACENT TO THE PARK
Phase I covered an approximate length of 1,350 feet, starting from the north end of the Park area
to the confluence of Rose Valley and Wissahickon Creeks. The design implementation began on
December 31, 2008 and was completed on June 30, 2009.

The Phase I work included the following:
1. After the area was cleared of vegetation and the ACM debris was picked up, the slope
was covered with about 3 inches of clean fill to prepare a relatively level surface to be
able to implement the design.
2. Once the clean fill had been placed on the slope, geotextile fabric was laid down. The
geotextile fabric was placed on the lower portion of the slope, from the water’s edge to
the 100 year flood +1 foot elevation.
3. Geocells (8 inches in height) were installed along the slope over the geotextile fabric.
The geocells came in different length panels, but all were 8 feet 4 inches in width. Panels
were seamed together with staples, zip ties, or ATRA Keys. All panels were installed
from the top down and kept in place with 30 inch long rebar stakes and ATRA Clips.
4. A concrete anchor (approximately 91 feet long, 2 feet wide, and 2.5 feet high) was
constructed at the north end of the site to act as deadweight and protect the geocells
against any surge of water coming from upstream during a storm event.
5. The geocells were filled with topsoil and an additional 4 inches of topsoil were placed on
top. Topsoil was selected to fill the geocells because it would provide a good medium for
the vegetation to grow and further stabilize the slope.
6. As a protection against sliding, 560 MR-4 Manta Ray anchors were installed to secure the
geocells with 0.625 inches width Kevlar Tendon. To provide additional protection
against sliding, 30 inches long (0.5 inches diameter) reinforcement bars were installed
along every fifth cell going down the slope.
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7. The lower 6 feet of the geocells (closest to the water’s edge) were filled with #57 stone
before riprap was placed over it. Along the edge of the creek, a 13 feet wide section of
R5 riprap was placed as protection against a surge of fast running storm water.
8. Once everything was in place, the entire slope was hydroseeded and covered with straw
mats for erosion control.

Disposal Methods and Quantities Removed
There were a lot of ACM pieces (e.g., pipes, shingles, and tiles) along the Phase I slope. During
the preparation stages of the slope, the bulk (big pieces) of the ACM debris was collected and
placed into roll-off containers for off-site disposal. Based on visual inspections, the organic
debris and soil that were removed from the slope was handled as suspected ACM and sent to the
landfill. During the Phase I activities, a total of 30 roll-off containers were sent to the landfill.
The combined weight of the 30 containers was 475.27 tons.

As for the rest of the Phases, the combined weight of the roll-off containers should not be a
direct indication of the amount of asbestos waste sent to the landfill. As stated above, there was
also some soil and organic material, which was treated as suspected waste, even though sampling
was not performed to confirm the presence of ACM. In addition, since dust suppression was
deployed during the collection and consolidation of the materials, everything was wet; therefore,
the loads were heavier than they would have been otherwise.
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PHASE II – ROSE VALLEY CREEK AREA
The area under consideration included the banks of Rose Valley Creek, the adjacent reservoir
berm and the floodplain. The design implementation began on July 1, 2009 and was completed
on May 25, 2010.

In August 2009, the vegetation along the banks of Rose Valley Creek, the reservoir berm parallel
to the creek and at the flood plain was cleared.

To facilitate the work in the creek, on September 17, 2009, two 2,600 gallons-per-minute
capacity pumps were installed to divert the creek water. The pumps were installed in the
sluiceway “on the other side” of Chestnut Alley. The flow was discharged to the Wissahickon
Creek through an 18 inch diameter, 700 foot long, high density polyethylene (HDPE) pipe. For
the normal stream flow, one pump was sufficient to divert the creek water; however, the second
pump was installed to handle an increase of flow that could result from a storm event. The two
pumps were shut down and dismantled on March 2, 2010, when all construction activities in the
had been completed.

The Phase II work included the following:
1. Rose Valley Creek Ramp
On July 15, 2009, construction of a ramp to cross Rose Valley Creek (at the southwest
corner of the Park area) began. The ramp was necessary to transport materials and
equipment to the other side of the creek for Phase II and the subsequent phases. Twelve
48 inch diameter corrugated aluminum pipes, each 20 feet long, were used in three rows,
side-by-side, to create an 80 foot crossing. Construction of the ramp finished on August
27, 2009.

2. Stone Retaining Wall
Construction of a stone retaining wall started on October 6, 2009. The 104 foot long
stone wall is located along the left side of the headwall. The wall is made of stone
blocks, each approximately 4 feet long (facing the creek), 3 feet deep (perpendicular to
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the creek), and 1.5 feet in height. The wall is 9 feet high, of which 1.5 feet lies below the
grade over a 3 inch thick stone bed (#57). The area behind the wall was filled with #57
stone, placed over geotextile fabric. Construction of the stone retaining wall was
completed on October 26, 2009. However, heavy rain damaged the base of the wall. In
early November 2009, the entire wall was dismantled and reconstructed with an extra
layer of buried stone blocks (as a new base). These reinforcements provide a stronger
foundation and are designed to prevent a recurrence of the damage during another storm
event. For additional reinforcement, the base area was infilled with concrete.

3. Reinforced Concrete (RC) Retaining Wall
The 24 inch thick RC wall was constructed on a 12 inch thick RC slab foundation. The
wall is located on the right side of the headwall. The wall is 6 feet long and rises 4 feet
above the base slab. Reinforcement bars of 0.5 inch diameter were used vertically and
horizontally at a distance of 1 foot center to center. The construction of the RC retaining
wall, including the base slab, started on November 17, 2009 and was completed on
November 19, 2009.

4. Park Side Slope
The approximate length of the Park side slope is 600 feet, and the average width is 16
feet. It runs parallel to Rose Valley Creek, from the headwall area down to the
Wissahickon Creek. The area was first cleared of large pieces of ACM and
miscellaneous debris. To construct a uniform slope, the entire area was covered with 10
to 12 inches of clean fill followed by a 2 to 3 inch layer of topsoil, which was then
hydroseeded. The area was further covered with a layer of a heavy duty erosion control
mat. Less than 1 inch of mulch material (eco blanket) was sprayed over the erosion mat.

5. Reservoir Side Slope
The Reservoir side slope extends from behind a residential property up to the confluence
of the Wissahickon and Rose Valley Creeks. The entire length of the slope is
approximately 800 ft; the width of the slope varies from 8 to 18 feet.
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Once the area had been cleared of vegetation, large pieces of ACM and debris were
removed. Due to concerns regarding the integrity of the Reservoir berm, the tree stumps
were not removed from the slope. To provide a uniform slope for the construction, the
entire Reservoir berm area was covered with a 10 to 12 inch layer of clean fill. A final
layer of topsoil was placed over the clean fill; the area was hydroseeded and covered with
straw mats for erosion control.

6. Sewer Road
The 550 feet long Sewer Road starts at the Rose Valley headwall area and ends at the
confluence of the Rose Valley and Wissahickon Creeks, along the Park side of Rose
Valley Creek. The Sewer Road was originally planned to be used by the Whitpain
Township Sewer Department to approach the four sewer manholes located along the Park
side of Rose Valley Creek. However, over the course of time, the road became covered
with tall trees and bushes, rendering it inaccessible. Once the EPA began construction in
preparation for Phase II of the Removal Action, the area was cleared of vegetation and
large pieces of ACM debris.

When the road surface had been cleared, geotextile fabric and #57 stone were placed to
strengthen the surface area. Initially, the road width varied from 9 to 10 feet. Once the
road was stable, cable concrete mats were installed. The cable concrete mats were
infilled with topsoil, followed by hydroseed. After construction activities were
completed, the average road width is approximately 11 feet.

7. Rose Valley Creek
The length of Rose Valley Creek from Chestnut Avenue to the confluence with the
Wissahickon Creek is approximately 775 feet. The creek enters the site through a
concrete culvert that runs beneath Chestnut Avenue and is approximately 10 feet wide
and 4 feet high. Two 5 foot diameter pipes also enter the site and discharge water to the
creek during rain or storm events.

Page 5 of 28

After the area was cleared of vegetation and the ACM debris had been picked up, the
surface was covered with approximately 6 to 12 inches of clean fill. The design called
for a constant slope of 0.58 feet per 100 feet, from the headwall to the confluence of
Wissahickon Creek; therefore, some areas had to be excavated and other had to be
infilled. For approximately 200 feet upstream from the Rose Valley Creek crossing, very
soft material (silt and mud) was encountered to a depth of up to 36 inches. The unstable
soft material, as well as any ACM encountered, were excavated from the creek bed and
staged in piles at the Rose Valley flood plain along the Reservoir bank. The excavated
area was filled with R4 riprap and #57 stone. To maintain the proper slope, installation
of the concrete cable mats (CCM) started from the headwall area and progressed
gradually downstream.

The creek changes direction at four bend points. At those four bend points, the CCMs
were infilled with concrete. The CCMs on the creek bed were infilled with #57 stone,
while the CCMs on the banks were infilled with topsoil. Once the topsoil was in place,
the area was hydroseeded and straw mats were installed for erosion control.

Unfortunately, during Tropical Storm Lee (fall 2011), Rose Valley Creek sustained
significant damage. Repairs are scheduled for summer 2012.

Description of Cable Concrete Mats
The mats come in different sizes, shapes, and weights depending on design requirements.
Type

CC45

Sizes

16 feet x 8 feet or 16 feet x 4 feet per section

Contains

72 blocks (16 feet x 8 feet) or 36 blocks (16 feet x 4 feet) each mat

Each Block

15.5 inches x 15.5 inches at the bottom
11.5 inches x 11.5 inches at the top, with a variable height.
For the CC45, the height of each block is 5.5 inches.

Spacing

At the base of each block: 0.5 inch
A the top of each block: 4.5 inches
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Weight

Each block weighs 80 pounds, making the weight of each 16 foot x
8 foot mat approximately 5,760 lbs.

Connection

All blocks are connected with a 1/8 inch diameter steel cable. All
mats were connected to adjacent mats using steel cable clamps.

Disposal Methods and Quantities Removed
During the preparation stages, the bulk (large items) of the ACM debris and stumps removed
were collected and placed into roll-off containers for disposal. The suspected contaminated soils
were staged and covered later on. During the Phase II activities, a total of 69 roll-off containers
were sent to the landfill. The combined weight of the 69 containers was 1,072.43 tons.
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PHASE III – RESERVOIR BERM BY THE WISSAHICKON CREEK
Phase III consisted of approximately 600 feet along the Reservoir berm parallel to the
Wissahickon Creek. The implementation of the design began on March 17, 2010 and was
completed on June 11, 2010.

The Phase III work included the following:
1. Vegetation Clearing
On March 22, 2010, the land clearing subcontractor was on-site to start cutting and clearing
the trees from the Phase III area; however, the terrain conditions were found to be softer than
anticipated and required additional work to support heavy equipment.

After consideration of various options, it was decided that wooden mats would be the
appropriate solution for constructing the approach road along the Phase III flood plain. An
access road (“boardwalk”) 96 feet long and 8 feet wide was built. In early April, clearing
activities were completed.

2. Covering the slope
Some of the material excavated during the Phase II activities (mixture of soil and small
pieces of ACM) was placed along the Phase III slope (12 to 15 inches thick). A 12 to 15 inch
thick layer of clean fill was placed and compacted over the ACM layer along the slope. Six
inches of topsoil was placed over the slope. The entire area was hydroseeded and straw mats
were installed for erosion control.

3. Access to the Pile Property
A ramp was built providing access from the Phase III floodplain to the Pile area.

Disposal Methods and Quantities Removed
No ACM material was disposed of off-site during the Phase III activities.

Page 8 of 28

PHASE IV – TANNERY RUN
Phase IV consists of Tannery Run. The approximate length of Tannery Run under consideration
was 720 feet, with an average width of 13 feet. However, behind Sons of Italy’s parking lot, the
width of the creek was approximately 24 feet, due to significant erosion. On June 10, 2008 when
conditions were considered normal, the creek flowed over bedrock with an average velocity of
1.3 feet per second (ft/s). The approximate elevation difference between the two ends of the
creek was 15 feet. The creek bed dropped approximately 4 feet behind Classic Coachworks.
The height of the stream banks varied from approximately 10 feet near Maple Street, to
approximately 20 feet near the confluence with the Wissahickon Creek.

Gilmore and Associates, Inc. (Gilmore), a consultant to the Borough of Ambler, completed a
study of the Tannery Run Drainage Area, dated March 18, 2010. For the calculation, Gilmore
assumed the catchment area for Tannery Run to be 460.76 acres and used a weighted land
coefficient of 0.486 (based on the description of land cover). Based on various rainfall intensity
rates, Gilmore calculated the discharges for a 2-year flood event through a 100-year flood event
for Tannery Run. According to the calculations, the maximum discharge for a 100-year flood
event should be approximately 676 cubic ft per second (ft3/s).

Considering all factors mentioned above, and after talking to different stakeholders (e.g.,
PADEP, EPA Remedial Program, EPA Biological Technical Assistance Group [BTAG], U.S.
Fish and Wildlife Service, Army Corps of Engineers, Borough of Ambler, and Gilmore) the
following options were considered to address the erosion problem along the stream banks of
Tannery Run under the current Removal Action.

Option 1 – No Action
The Removal Program would not take an action and Remedial Program would decide what to do
once the Remedial Investigation and Feasibility Study (RI/FS) are completed.

With Option 1, the stream banks will continue to erode, therefore; the integrity of the Pile and
the adjacent parking lot area (Sons of Italy) might be jeopardized.
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Option 2 – Creek Enclosure
The creek would flow through either a four sided concrete box culvert or a buried pipe. This
option would provide maximum protection against erosion.

Due to the restricted access, logistics issues, and concerns from some of the stakeholders (e.g.,
the potential for upstream flooding), the use of a concrete culvert was not considered to be a
viable option.

The use of pipes from Maple Street to the confluence with the Wissahickon Creek would be a
viable option; installation is much simpler than the concrete box culvert. However, PADEP has
requested EPA to design for the 100 year flood event. Based on Gilmore’s calculation, the pipe
should be able to handle a flow of water of at least 676 ft3/s.

Additionally, there were some concerns about debris blocking the pipe. Therefore, a complete
pipe enclosure was not considered to be a viable option.

Option 3 – Open Channel
Tannery Run would be kept open. To be able to accomplish this, the creek will have to be
shifted at least 15 to 20 feet to the northwest (Pile side). This would be required in order to have
a moderately stable bank on the southeast side, especially behind the Sons of Italy parking lot,
where the stream banks are approximately 20 feet high.

For Option 3 to be implemented a considerable amount of ACM would be required to be
excavated; therefore, Option 3 was not considered to be a viable option.

Option 4 – The “Hybrid”
Option 4 would entail a combination of Options 2 & 3. Approximately, the first 300 feet of the
creek (from Maple Street) will be kept open while the rest of the creek, approximately 325 feet,
would flow through a buried pipe and discharge into the Wissahickon Creek.

This was the option of choice.
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Open Section
1. The stream banks would be graded to roughly a 2H:1V slope.
2. The creek bed would remain at the existing width (or a couple of feet wider) and a
constant slope would be maintained.
3. CCMs would be installed on the slopes and the creek bed. The slopes would be filled
with topsoil.
4. Finally, the area would be hydroseeded and covered with erosion mats.

Enclosed Section
1. An 8 foot diameter pipe would be installed in 20 feet sections. Each section will be
joined with a neoprene gasket and a locking metal ring.
2. A headwall with two wings will be placed at the beginning of the pipe. A flared end
section will be used at the end of the pipe.
3. The area around and on top of the pipe will be covered with fill material, which will be
graded to allow any runoff water flow toward the Wissahickon Creek.
4. In case there is a storm event with flows that exceed the pipe’s capacity, an emergency
spillway will be constructed along the Pile side of the new ground surface. This will
allow the excess flow of water to be channeled to the Wissahickon Creek.

The Phase IV work included the following:
1. Access Roads
To facilitate the necessary equipment required for construction of Phase IV, access roads
were constructed and existing access roads were widened. An access road was built
along Tannery Run. Reservoir Road and the access road between the Pile and Maple
Street were widened.

2. Tree Clearing
All vegetation along Tannery Run was cleared and removed. This began with the
removal of all debris and existing stumps. The next stage was to remove the standing
trees on both sides of the banks from Maple Street to the Wissahickon Creek.
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3. Grading the slopes
Water could not be flowing in Tannery Run when the slopes and the creek bed are being
graded; therefore, a pump was installed to bypass the creek. The right slope was grade to
a 1.5H:1V gradient and the left slope to a 1H:1V. The left slope was designed with a
steeper slope so the center line of the creek would not have to be shifted north, which
would allow the creek to maintain its natural path.

4. Installation of CCMs
The placement of CCMs began at the Maple Street Bridge and moved downstream to the
beginning of the headwall location (a distance of 287 feet). Prior to CCM placement,
geotextile fabric was laid across the channel. The first sections of CCMs were installed
along the creek bed. This provided the necessary stability for the CCMs placed along the
slopes. The CCMs placed along the slopes were keyed into an anchor trench at the top of
the slope by placing the first row of blocks in the trench. Then, 4 feet duckbill anchors
were used to further secure the CCMs into the trench. The CCMs along the slopes were
infilled with topsoil and hydroseeded and covered with straw mats for erosion control.

Description of Cable Concrete Mats
The CCMs used in Tannery Run were the same as the ones used in Rose Valley Creek.

5. Installation of the Headwall
In preparation for the headwall, a concrete wall was built at the end of the CCMs (open
section) to channel the water into the headwall opening and prevent the water from
flowing under the apron of the headwall.

Both slopes were excavated back approximately 15 feet to provide sufficient room for the
wing walls of the headwall and space for equipment and personnel to maneuver during
installation. The exposed material along the slopes was covered with geotextile fabric.

For the crane to have sufficient room while installing the headwall, a temporary platform
was built (using 2RC stone) downstream of the headwall. Four 20 feet sections of 4 feet
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diameter corrugated steel pipe were placed in the center of the creek bed to allow
Tannery Run to flow during non-working hours. Once the pipe was set in place, 2RC
stone was then placed over the pipe and compacted after each load. With the platform in
place, the creek bed was then leveled and built up with #57 stone for a solid foundation
for the headwall. The stone foundation was also compacted.

On March 17, 2011, Sautter Crane Rental mobilized their crane on-site with their support
staff and Modern Precast Concrete delivered the headwall, for same day installation. The
combined weight of the headwall was approximately 50 tons. The headwall was
designed with an 8 feet diameter opening for the spiral rib aluminum pipe and two wing
walls extending 14 feet long and 11.5 feet tall. The right wing wall was constructed with
an emergency spillway recess.

Once the headwall was in place, the 4 feet pipe that was installed to allow Tannery Run
to flow during non-working hours was removed.

Biddle Construction was hired to construct a concrete apron on each side of the headwall
that would create a smooth transition from the CCMs to the headwall. This was designed
to channel the water to the opening of the headwall. The 2RC stone from the crane
platform was used to begin filling the sides of the headwall. Once the concrete aprons on
each side had cured, additional 2RC stone was placed on each side of the headwall to
complete the back filling.

6. Installation of Pipe
The slopes of Tannery Run from the headwall leading downstream required minimal
excavation to reach the desired grade. The left side, along Sons of Italy, was
approximately a 1H:1V grade was brought to a 2H:1V slope. This was accomplished
with clean fill and 2RC stone. Remaining tree stumps were pulled out and sent for offsite disposal. The right slope, along the access road, required no additional excavation to
reach the desired grade of 2H:1V.
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Before installing the spiral rib aluminum pipe, each pipe end section was ground to
remove all sharp edges. Once this was complete, the ends of the pipe sections were
painted to prevent corrosion.

Prior to installing the sections of pipe, geotextile fabric was placed across the channel.
The fabric provided the necessary barrier to prevent future erosion from under the pipe.
Once the fabric was in place, the creek bed was built up to elevation with 2RC stone and
compacted. Each pipe section was hoisted using the excavator and lifting straps. The
pipe sections were connected to each other with a neoprene gasket and a two piece sleeve
made of the same material as the pipe. Each sleeve was attached to each other with two
bolting units on each side of the pipe for a total of four bolts.

A total of seventeen 20 foot sections, two 10 feet sections, two 22.5° angled 10 feet
sections, and one flared end section were installed.

The first section of Pipe was installed on March 30, 2010, and the last section was
installed on May 6, 2010. There is a 7% grade from the headwall to the confluence of
Tannery Run with the Wissahickon Creek.

Disposal Methods and Quantities Removed
Numerous pieces of ACM were found in the Phase IV area. During the preparation stages of the
slope, the bulk (big pieces) of the ACM debris and stumps removed were collected and placed
into roll-off containers for disposal. The suspected contaminated soils were transported to the
Pile and covered. During the Phase IV activities, a total of 12 roll-off containers were sent to the
landfill. The combined weight of the 12 containers was 82.6 tons.
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PHASE V – WISSAHICKON CREEK BANK ADJACENT TO THE PILE
The design for Phase V covered approximately 297 feet, starting at the “old dam” in the
Wissahickon Creek to the Tannery Run confluence with the Wissahickon Creek. The
implementation of the design began on June 20, 2011 and was completed on September 1, 2011.

The Phase V work included the following:
1. After the area was cleared of vegetation and the ACM debris was removed, the slope was
covered with about 3 inches of clean fill to prepare a relatively level surface to be able to
implement the design, similar to Phase I.
2. The first 65 feet of the slope (starting at the “old dam”) were built up with 2RC to a
1H:1V slope. Once the desired sloped was achieved, topsoil was added and hydroseeded.
Then, a heavy duty erosion control mat was installed.
3. The rest of the slope (down to the confluence) was cut back to a 3H:1V slope. Once the
gradient was achieved, geotextile fabric was laid down.
4. Geocells (8 inches in height) were installed along the slope over the layer of geotextile
fabric. All the panels were 8 feet 4 inches in width. Panels were seamed together with
staples. Panels were installed from the top down and kept in place with 24 inch J-shaped
reinforcement bars were installed along every fifth cell going down the slope.
5. The geocells were filled with topsoil and an additional 4 inches of soil was placed on top.
Topsoil was selected to fill the geocells to provide a good medium for the vegetation to
grow and further stabilize the slope.
6. To prevent sliding, in addition to the J-shaped rebar used along the slope, the geocells
were keyed into an anchor trench at the top of the slope by placing the first 3 feet of the
panels in the trench. The anchor trench was backfilled with topsoil.
7. The lower 6 feet of the geocells (closest to the water’s edge) were filled with #57 stone
before placement of the riprap over it. Along the edge of the creek, a wide section of R5
riprap was placed as protection against a surge of fast running storm water.
8. Once everything was in place, the entire slope was hydroseeded and covered with straw
mats for erosion control.
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Disposal Methods and Quantities Removed
Numerous pieces of ACM (e.g., pipes, shingles, and tiles) were found along the Phase V area.
During the preparation stages of the slope, the bulk (big pieces) of the ACM debris and stumps
removed were collected and placed into roll-off containers for disposal. The suspected
contaminated soils were transported to the Pile and covered. During the Phase V activities, a
total of 5 roll-off containers were sent to the landfill. The combined weight of the 5 containers
was 24.73 tons.
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PILE AREA
To move equipment in and around the Pile Area during Phase IV (Tannery Run) activities, all
sides of the Pile were excavated to allow access roads to be built and/or expanded. This was
accomplished by:
1. Installing a new entrance gate along Maple Street.
2. Clearing debris from around the Pile.
3. Building an access road from the new entrance gate towards the Pile.
4. Removing trees and stumps from around the pile.
5. Chipping trees and placing stumps in roll-offs containers for off-site disposal.
6. Excavating the all sides of the Pile back to make room for access roads.
7. Grading the access roads, placing geotextile fabric and the #57 stone.

The design for the Pile was straight forward: cut the slopes back to a stable 3H;1V gradient,
place a geotextile fabric, cover the area with a minimum of 2 feet of clean material and then
hydroseed the Pile.

The Pile work included the following:
1. Remaining trees on top of the Pile were cut on August 22, 2011. All exposed ACM from
clearing activities was covered by end of the work day with clean material. The trees
were chipped and placed on the Pile to be covered with clean fill. All remaining stumps
were removed and place in roll-offs for off-site disposal.
2. Excavation activities began at the front of the Pile (Maple Street) on September 22, 2011.
During excavation activities, ACM waste was relocated to different areas on the Pile to
create the desired subgrade prior to the placement the geotextile, clean fill, and topsoil.
All areas with exposed material were covered at the end of the day with clean material,
straw mats or geotextile fabric, if the desired subgrade had been achieved.
3. By October 10, 2011 the front of the Pile had been cut back to the desired 3H:1V slope.
Excavation activities moved to the Tannery Run side of the Pile on October 11th.
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4. On September 2, 2011, a permanent access ramp was constructed on the northeast side of
the Pile to allow soil to be delivered to the top of the Pile and to give access for
maintenance upon completion of the project.
5. By September 14, 2011, excavation along the Tannery Run side of the Pile was
completed. Excavations on the Wissahickon Creek side of the Pile began on January 20,
2012.
6. By February 9, 2012 with the exception of one waste cell located on the corner of the
Reservoir and Maple Street slopes, the entire Pile had been excavated to subgrade and
covered with geotextile fabric.
7. The Pile was then covered with clean fill, over the geotextile fabric, and compacted in
lifts to a minimum depth of two feet.
8. On February 14, 2012, a subcontractor cut the trees at the corner of the Pile property and
the Reservoir (by the Maple Street gate). Trees were chipped and placed over the last
waste cell. Stumps were removed and disposed of off-site as ACM. The area was
cleared of debris, graded, covered with clean material, topsoil, and a rock retention wall
was constructed along the edge of Reservoir.
9. On February 24, 2012 the last waste cell was graded, covered with geotextile fabric and
then covered with lifts of compacted clean fill to a depth of 2 feet to match the grade of
the rest of the Pile.
10.
11. On February 28, 2012, the contractor began to cover the Pile with topsoil. By March 13,
2012, the entire Pile was covered with topsoil.
12. On March 16, 2012, the entire Pile was hydroseeded and covered with straw mats for
erosion control.
13. On March 23, 2012, the emergency spillway was cut from Tannery Run headwall to the
Wissahickon Creek.
14. On April 13, 2012, continued building-up the access road around the Pile to its final
elevation.
15. On May 11, 2012, placed R8 boulders along Tannery Run Road (from the headwall to the
spillway crossing), as barriers for future traffic (maintenance crews).
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16. On May 14, 2012, completed miscellaneous tasks at the Pile Area (e.g., dressed up the
roads with stone, some hydroseeding, and moved equipment to the Park Area). Work is
now complete at the Pile Area.
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RECONSTRUCTION OF ROSE VALLEY CREEK
On September 8, 2011, just 11 days after Hurricane Irene, due to the remnants of Tropical Storm
Lee, the Ambler area received approximately 7 inches of rain.

The Wissahickon Creek spilled over to the basketball courts by Mount Pleasant Avenue and to
Maple Alley by the north gate, at the Park. Once again, Rose Valley Creek spilled over to the
adjacent roadways; however, this time it caused major damage to adjacent properties and the
Phase II area. For the third time since the Removal Action began, the south gate at the park (by
the Rose Valley sluiceway) was knocked down by the force of the water coming from Maple
Street.

Upstream of the site, Rose Valley Creek flows in a concrete channel. At Maple Street, there was
a chain link fence (gate) which accumulated debris during heavy rain events. The debris acted as
a wall, backing up Rose Valley Creek. As more and more debris accumulated behind the debris
wall, the water kept raising behind the “wall” until the gate could not hold the water (pressure)
anymore. At that time, the water knocked the gate down and flooded all the adjacent properties.
Just like if a dam had been released. Everything on its path got knocked down/moved/destroyed.

Once the creek level went back to normal, the damage the storm had caused to Rose Valley
Creek was obvious. During the reconstruction, a mix of heavier CCMs (on the creek bed) and
R6 riprap (along both banks) was used. In addition, this time all the loops of the CCMs were
anchored and all the seams were grouted. Also, the channel was made even wider. All
excavated material was taken to the waste cell at the Park. All the excavation was along the left
back of the creek. The CCMs along the floor and left bank were removed.

The reconstruction work of Rose Valley Creek included the following:
1. July 10, 2012: The contractor completed the removal of damaged CCMs from Rose
Valley Creek.
2. July 16, 2012: The contractor began excavation of left bank (reservoir side) and floor of
Rose Valley Creek according to new design.
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3. July 26, 2012: The contractor begins the installation of CCMs on floor of Rose Valley
Creek.
4. July 30, 2012: Grading and placement of concrete cable mats (CCMs) continued. Newly
placed CCMs were anchored and clamped; then the joints were grouted.
5. August 1, 2012: Rip rap placement began along the left bank (reservoir side) of Rose
Valley Creek.
6. August 30, 2012: Rip rap placement in Rose Valley Creek on the left and right banks was
completed up to bend point 3.
7. September 28, 2012: Finished CCMs placement up to bend point 4 in Rose Valley Creek.
8. October 2, 2012: Excavation and CCM placement began past bend point 4.
9. October 11, 2012: Excavation, grading and CCMs placement downstream of the Rose
Valley Creek crossing was completed.
10. October 16, 2012: Excavation for the access ramp at Rose Valley Creek began. R8 stone
was placed in anchor trench on downstream side of crossing in Rose Valley Creek.
11. October 20, 2012: The pipes in Rose Valley Creek were removed to make room for the
new creek crossing.
12. October 24, 2012: Excavation of Rose Valley Creek was completed. R5 stone placed in
creek mixed with clean fill to stabilize bottom prior to CCMs placement.
13. November 5, 2012: CCM placement on Rose Valley Creek floor is completed. Continued
CCM anchoring, clamping, and grouting operations in Rose Valley Creek.
14. November 7: Continued excavation and grading of Rose Valley Creek Crossing and rip
rap placement on Rose Valley Creek banks.
15. November 19, 2012: CCM placement and topsoil infill completed on park side of Rose
Valley Creek access ramp.
16. November 20, 2012: Grading on the reservoir side of Rose Valley Creek crossing began.
Rip rap placement on Rose Valley Creek banks continued.
17. November 30, 2012: CCM placement began on reservoir side of Rose Valley Creek
crossing.
18. December 4, 2012: Completed grouting transition area between CCMs and rip rap on
right bank of Rose Valley Creek. Completed soil placement and compaction between
existing sewer road and Rose Valley Creek crossing.
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19. December 8, 2012: Turned off bypass pumps and removed sandbag dam at Rose Valley
Creek.
20. December 11, 2012: Removed bypass pumps and line from Rose Valley Creek.
21. December 12, 2012: Completed placement of rip rap along Rose Valley Creek banks and
access ramps.
22. December 17, 2012: Completion of Rose Valley Creek left bank access ramp.
23. December 19, 2012: Completed infilling of CCMs on the right bank of Rose Valley
Creek with topsoil.
24. December 20, 2012: Hydroseeded Rose Valley Creek flood plain, sewer road and
crossing areas and covered with straw mats.
25. December 21, 2012: Demobilized heavy equipment, bypass pumps, and bypass lines
from the site.
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PARK AREA
The Park area, just like the Pile will be cover with geotexitle fabric, a minimum of two feet of
clean material, topsoil and vegetation. Along the alley, it was decided to have a uniform stable
slope (3:1). The area was cut back and all excavated material was taken to the waste cell at the
Park.

The cover at the Park area included the following:
1. January 8, 2013: The storage structure north of the Oak Street entrance was demolished.
During demolition the structure was sprayed with water to minimize dust. All materials
were stockpiled in the Park area and were covered with straw mat prior to off-site
disposal.
2. January 9, 2013: Contractor began clearing and grubbing the far northern portion of the
Park area along Wissahickon Creek.
3. January 14, 2013: Closed Chestnut Street (alley) to prepare for curb installation. R6
placement on banks of Wissahickon Creek at north end of site began. Began removing
permanent fence on north end of site. Surveyors stake curb locations south of Oak Street.
4. January 15, 2013: Contractor began saw cutting the roadway. Installation of temporary
fence on the north side of the site.
5. February 4, 2013: Excavation continued along the alley and adjacent slope in the park
area to prepare for curb installation. Excavated areas were lined with geotextile fabric
and pinned in place. Waste was relocated to waste cells in the Park area and was covered
with straw mats.
6. February 21, 2013: START conducted air sampling to determine effectiveness of dust
suppression procedures. Some ACM fibers were found on a personnel pump, below the
Permissible Exposure Limits (PEL) of 0.1 fiber per cubic centimeter (f/cc). The
perimeter sample came back below the detection limit.
7. February 22, 2013: Asphalt at the tennis courts was removed with the excavator after the
determination that the area underneath the asphalt was clean material.
8. February 23, 2013: Excavation continues along the alley and adjacent slope in the park
area to prepare for curb installation.
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9. February 26, 2013: START conducted air sampling to determine effectiveness of dust
suppression procedures. Some ACM fibers were found on a personnel pump, below the
Permissible Exposure Limits (PEL) of 0.1 fiber per cubic centimeter (f/cc). The
perimeter samples came back below the detection limit.
10. March 1, 2013: Continued excavation along Chestnut Street to prepare for curb
installation.
11. March 4, 2013: Set up sprinklers at waste piles, for dust suppression. Continued
excavation along Chestnut Street.
12. March 11, 2013: START conducted air sampling to determine effectiveness of dust
suppression procedures. Results were received and all samples were below the detection
limit.
13. March 12, 2013: Completed tennis court excavation. Finished replacement of permanent
construction fence with temporary fencing.
14. March 19, 2013: Completed excavation at entrance.
15. March 20, 2013: Began backfilling the trench with 2RC along the alley, starting at the
north end of the site.
16. March 26, 2013: Placed geotextile fabric over areas at the north end of the site in
preparation to the 2 feet of clean fill cover.
17. March 29, 2013: Continued excavation of the trench area and slope, and backfilling with
2RC along the alley.
18. April 1, 2013: Covered an area at the north end of the site with geotextile fabric and
started clean fill placement on that area.
19. April 8, 2013: Completed placing 2 feet of clean on the area at the north end of park
mentioned above.
20. April 18, 2013: Subcontractors on-site to complete necessary preparations for curb
installation along the alley.
21. April 22, 2013: Subcontractor installed the curb along the alley.
22. April 23, 2013: Backfilled alley side of the curb area with 2RC.
23. April 30, 2013: Continued backfilling of slope and curb bench along Chestnut Street with
clean fill.
24. May 2, 2013: Continued backfilling activities along the slope side of the curb.
Page 24 of 28

25. May 13, 2013: Continue backfill and compacting along the curb, from Rose Valley Creek
moving toward Oak Street.
26. May 17, 2013: ACM was relocated to the area just north of the main entrance, where the
gazebo used to be; water suppression used. Area was covered with straw mat at the end
of the work day.
27. May 20, 2013: ACM was relocated to the area just south of the main entrance; water
suppression used. Area was covered with straw mat at the end of the work day.
28. May 31, 2013: Continued to move waste from north end of park area to waste cells on
south end of park; water suppression was used and the area was covered with straw mat
at the end of the day.
29. June 6, 2013: Finished grading and compacting north roadway. Laid filter fabric in park
area up to cross section B.
30. June 11, 2013: North roadway construction is finished. Clean fill was spread in the park
area where the waste piles used to be.
31. June 18, 2013: Whitpain Township Sewer Dept. installed manhole south of the main gate
with ERRS assistance. ERRS backfilled around manhole.
32. June 19, 2013: Continued backfilling manhole excavation. Cleaned up debris from
manhole excavation.
33. June 20, 2013: Whitpain Township Sewer Dept. installed manhole for water in-let.
ERRS backfilled north of the main gate and dug test pit on north end of site to check
clean fill depths.
34. June 21, 2013: Continued backfilling and compacting areas north of main gate.
35. June 24, 2013: North road excavation filled with #1 stone. Begin backfill of curb area
north of main gate.
36. June 25, 2013: Clean fill was spread between cross sections A and A2. Topsoil was
spread and compacted north of cross section Z.
37. June 27, 2013: 2RC stone was compacted at Chestnut Street pipe extension. Additional
ACM is excavated between cross sections Z and A west of north roadway and is covered
with 2 feet of clean fill.
38. June 28, 2013: Topsoil is grazed and hydroseeded from the north end of site up to cross
section A. Seeded area is covered with straw mat.
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39. July 1, 2013: Contractors placed and graded topsoil on the slope and bench area from
cross section A to A2.
40. July 3, 2013: Contractors placed and graded topsoil up to cross section C.
41. July 5, 2013: Began covering ACM pile behind EPA trailer with filter fabric. Continued
moving clean fill pile to north end of site.
42. July 8, 2013: Continued covering ACM pile with filter fabric.
43. July 10, 2013: Slope and bench area along the alley was hydroseeded up to cross section
A2. A subcontractor mows grass along the flat areas of the site. Placed and graded
topsoil up to cross section B1.
44. July 12, 2013: Contractors placed and graded topsoil from cross section E to E1.
Subcontractor finished mowing grass on flat areas of the site.
45. Began placing clean fill along the top of the bank of the sewer road slope.
46. July 29, 2013: Began excavation of new waste cell, by the top of the Phase I slope, where
the clean fill was. Continued placing and grading topsoil from cross section F to F1.
47. July 31, 2013: Placed and graded topsoil around corner by Rose Valley. Hydroseeded
and covered with straw mat from cross section F1 to F2. Began ACM relocation.
48. August 2, 2013: Continued relocating ACM to waste cell. Hydroseeded west of north
roadway and installed straw mats over area.
49. August 7, 2013: Continued placing clean fill over waste cell. Hydroseeded and placed
straw mat around the bend on the east side of the sewer road slope.
50. August 12, 2013: Assisted Whitpain Township with sewer line installation and backfilled
area when installation was complete. Watered seeded areas. Placed top soil along RVC
top of bank.
51. August 15, 2013: Continued backfill ops along/around sewer line installation and placed
topsoil along the top of the bank of the sewer road slope.
52. August 19, 2013: Placed topsoil south of the main gate and along the top of the bank of
the sewer road slope.
53. August 20, 2013: Finished grading south of main gate to cross section D1. Continued
placing top soil to grade a along the top of the bank of the sewer road slope.
54. August 21, 2013: Began excavation of main gate area to allow for 2 feet of clean fill
cover.
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55. August 23, 2013: Clean fill was placed and rolled at main gate area. Hydroseeded
Chestnut Street slope south of the main gate and along the top of the bank of the sewer
road slope up to approximately cross section I.
56. August 28, 2013: Placed straw mats over swales on east site of north roadway.
Hydroseeded along the top of the bank of the sewer road slope.
57. August 30, 2012: Laid filter fabric south of new clean fill stockpile at cross section D and
covered with clean fill.
58. September 9, 2013: Continued moving clean fill on top of filter fabric at cross section D.
59. September 11, 2013: Placed topsoil at top of bank along Wissahickon Creek and
hydroseeded.
60. September 12, 2013: Placed topsoil at top of bank of Wissahickon Creek.
61. September 16, 2013: Hydroseeded top of bank along Wissahickon Creek and covered
with straw mats. Placed clean fill north of Oak Street entrance.
62. September 19, 2013: Hydroseeded north of Oak Street entrance.
63. September 20, 2013: Straw mat placed over hydroseeded area north of Oak Street
entrance.
64. September 23, 2013: Finished laying straw mats north and south of Oak Street entrance.
65. Currently, waste is still being relocated to then be covered with clean material.
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RESERVOIR (POND)
The pond will be dewatered and then berms and floor of the pond will be covered with a
geotextile fabric, a minimum of two feet of clean material, topsoil and vegetation. Currently, we
are in the process of awarding the contract for the pump and treat system. We hope to start
dewatering operations before Thanksgiving.

In preparation for the dewatering of the pond, the following work has been completed:
1. September 9, 2013: Tree removal started on the Pile side of reservoir with water
suppression. Conducted perimeter and personnel air sampling.
2. September 18, 2013: Tree removal operations continued. Permanent fence along Maple
Street, by the reservoir, was cut out and a temporary fence was put up in its place.
3. September 19, 2013: Clean fill was placed on the Maple Street side of reservoir to
stabilize and widen the area for brush clearing operations. Cleared brush and trash from
Maple Street side of reservoir.
4. September 24, 2013: Continued clearing brush and began removing stumps at corner of
the reservoir closest to the back of the Pile.
5. September 25, 2013: Finished clearing brush. Continued making placing clean fill on
Maple Street side of reservoir to stabilize and widen the area.
6. September 26, 2013: Completed reservoir bank along Maple Street.
7. September 30, 2013: Continued pulling stumps from the bank adjacent to Reservoir
Road.
8. During October, completed pulling and disposing of stumps and build a platform at
corner of the reservoir closest to the back of the Pile, where the pump and treat system
will be set.
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Appendix G
Standard Operating Procedures (SOPs)

ASBESTOS SAMPLING

1.0

SOP#: 2015
DATE: 11/17/94
REV. #: 0.0

TEM analysis can be used to quantify and identify
asbestos structures through examination of their
morphology crystal structures (through electron
diffraction), and elemental composition (through
energy dispersive X-ray analysis). In this instance
samples should be collected for both analyses in side
by side sampling trains (some laboratories are able to
perform PCM and TEM analysis from the same filter).
The Superfund method is designed specifically to
provide results suitable for supporting risk
assessments at Superfund sites, it is applicable to a
wide range of ambient air situations at hazardous
waste sites. U.S. EPA's Modified Yamate Method for
TEM is also used for ambient air sampling due to high
volume requirements. The PCM and TEM NIOSH
analytical methods require lower sample volumes and
are typically used indoors; however, ERT will
increase the volume requirement for outdoor
application.

SCOPE AND APPLICATION

Asbestos has been used in many commercial products
including building materials such as flooring tiles and
sheet goods, paints and coatings, insulation, and
roofing asphalts. These products and others may be
found at hazardous waste sites hanging on overhead
pipes, contained in drums, abandoned in piles, or as
part of a structure. Asbestos tailing piles from mining
operations can also be a source of ambient asbestos
fibers. Asbestos is a known carcinogen and requires
air sampling to assess airborne exposure to human
health. This Standard Operating Procedure (SOP)
provides procedures for asbestos air sampling by
drawing a known volume of air through a mixed
cellulose ester (MCE) filter. The filter is then sent to
a laboratory for analysis. The U.S. Environmental
Protection Agency/Environmental Response Team
(U.S. EPA/ERT) uses one of four analytical methods
for determining asbestos in air. These include: U.S.
EPA's Environmental Asbestos Assessment Manual,
Superfund Method for the Determination of Asbestos
in Ambient Air for Transmission Electron Microscopy
(TEM)(1); U.S. EPA's Modified Yamate Method for
TEM(2); National Institute for Occupational Safety and
Health (NIOSH) Method 7402 (direct method only)
for TEM; and NIOSH Method 7400 for Phase
Contrast Microscopy (PCM)(3). Each method has
specific sampling and analytical requirements (i.e.,
sample volume and flow rate) for determining
asbestos in air.
The U.S. EPA/ERT typically follows procedures
outlined in the TEM methods for determining
mineralogical types of asbestos in air and for
distinguishing asbestos from non-asbestos minerals.
The Phase Contrast Microscopy (PCM) method is
used by U.S. EPA/ERT as a screening tool since it is
less costly than TEM. PCM cannot distinguish
asbestos from non-asbestos fibers, therefore the TEM
method may be necessary to confirm analytical
results. For example, if an action level for the
presence of fibers has been set and PCM analysis
indicates that the action level has been exceeded, then

Other Regulations pertaining to asbestos have been
promulgated by U.S. EPA and OSHA. U.S. EPA's
National Emission Standards for Hazardous Air
Pollutants (NESHAP) regulates asbestos-containing
waste materials. NESHAP establishes management
practices and standards for the handling of asbestos
and emissions from waste disposal operations (40
CFR Part 61, Subparts A and M). U.S. EPA's 40 CFR
763 (July 1, 1987)(4) and its addendum 40 CFR 763
(October 30, 1987)(4) provide comprehensive rules for
the asbestos abatement industry. State and local
regulations on these issues vary and may be more
stringent than federal requirements. The OSHA
regulations in 29 CFR 1910.1001 and 29 CFR
1926.58 specify work practices and safety equipment
such as respiratory protection and protective clothing
when handling asbestos. The OSHA standard for an
8-hour, time-weighted average (TWA) is 0.2
fibers/cubic centimeters of air. This standard pertains
to fibers with a length-to-width ratio of 3 to 1 with a
fiber length >5 µm(5,6). An action level of 0.1 fiber/cc
(one-half the OSHA standard) is the level U.S. EPA
has established in which employers must initiate such
activities as air monitoring, employee training, and
1

medical surveillance(5,6).

objectives should be carefully identified so as to select
the most appropriate analytical method. Additionally,
some preparation (i.e., lot blanks results) prior to site
sampling may be required, these requirements are
specified in the analytical methods.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure. In all instances, the ultimate procedures
employed should be documented and associated with
the final report.
Mention of trade names or commercial products does
not constitute U.S. EPA endorsement or
recommendation for use.

3.0

SAMPLE
PRESERVATION,
CONTAINERS,
HANDLING,
AND STORAGE

3.1

Sample Preservation

No preservation is required for asbestos samples.

2.0

METHOD SUMMARY

Prior to sampling, the site should be characterized by
identifying on-site as well as off-site sources of
airborne asbestos. The array of sampling locations
and the schedule for sample collection, is critical to
the success of an investigation. Generally, sampling
strategies to characterize a single point source are
fairly straightforward, while multiple point sources
and area sources increase the complexity of the
sampling strategy. It is not within the scope of this
SOP to provide a generic asbestos air sampling plan.
Experience, objectives, and site characteristics will
dictate the sampling strategy.
During a site investigation, sampling stations should
be arranged to distinguish spatial trends in airborne
asbestos concentrations. Sampling schedules should
be fashioned to establish temporal trends. The
sampling strategy typically requires that the
concentration of asbestos at the source (worst case) or
area of concern (downwind), crosswind, as well as
background (upwind) contributions be quantified. See
Table 1 (Appendix A) for U.S. EPA/ERT
recommended sampling set up for ambient air. Indoor
asbestos sampling requires a different type of strategy
which is identified in Table 2 (Appendix A). It is
important to establish background levels of
contaminants in order to develop a reference point
from which to evaluate the source data. Field blanks
and lot blanks can be utilized to determine other
sources.

3.2

Sample Handling, Container and
Storage Procedures

1.

Place a sample label on the cassette
indicating a unique sampling number. Do
not put sampling cassettes in shirt or coat
pockets as the filter can pick up fibers. The
original cassette box is used to hold the
samples.

2.

Wrap the cassette individually in a plastic
sample bag. Each bag should be marked
indicating sample identification number, total
volume, and date.

3.

The wrapped sampling cassettes should be
placed upright in a rigid container so that the
cassette cap is on top and cassette base is on
bottom. Use enough packing material to
prevent jostling or damage. Do not use
vermiculite as packing material for samples.
If possible, hand carry to lab.

4.

Provide appropriate documentation with
samples (i.e., chain of custody and requested
analytical methodology).

4.0

INTERFERENCES
AND
POTENTIAL PROBLEMS

Flow rates exceeding 16 liters/minute (L/min) which
could result in filter destruction due to (a) failure of its
physical support under force from the increased
pressure drop; (b) leakage of air around the filter
mount so that the filter is bypassed, or (c) damage to
the asbestos structures due to increased impact
velocities.

Much information can be derived from each analytical
method previously mentioned. Each analytical
method has specific sampling requirements and
produce results which may or may not be applicable
to a specific sampling effort. The site sampling

2

4.1

during the preparation, resulting in an increase in the
numbers of structures counted.

U.S. EPA's Superfund Method

4.1.1 Direct-transfer TEM
Preparation Methods

Specimen

4.2

Direct-Transfer TEM specimen preparation methods
have the following significant interferences:
C

High concentrations of background dust interfere with
fiber identification.

The achievable detection limit is restricted
by the particulate density on the filter, which
in turn is controlled by the sampled air
volume and the total suspended particulate
concentration in the atmosphere being
sampled.

C

The precision of the result is dependent on
the uniformity of the deposit of asbestos
structures on the sample collection filter.

C

Air samples must be collected so that they
have particulate and fiber loadings within
narrow ranges. If too high a particulate
loading occurs on the filter, it is not possible
to prepare satisfactory TEM specimens by a
direct-transfer method. If too high a fiber
loading occurs on the filter, even if
satisfactory TEM specimens can be prepared,
accurate fiber counting will not be possible.

4.3

4.4

C

There is increased opportunity for fiber loss
or introduction of extraneous contamination.

C

When sample collection filters are ashed, any
fiber contamination in the filter medium is
concentrated on the TEM specimen grid.

NIOSH Method for PCM

PCM cannot distinguish asbestos from non-asbestos
fibers; therefore, all particles meeting the counting
criteria are counted as total asbestos fibers. Fiber less
than 0.25 um in length will not be detected by this
method. High levels of non-fibrous dust particles may
obscure fibers in the field of view and increase the
detection limit.

Indirect TEM specimen preparation methods have the
following interferences:
The size distribution of asbestos structures is
modified.

NIOSH Method for TEM

Other amphibole particles that have aspect ratios
greater than 3:1 and elemental compositions similar to
the asbestos minerals may interfere in the TEM
analysis. Some non-amphibole minerals may give
electron diffraction patterns similar to amphiboles.
High concentrations of background dust interfere with
fiber identification.

4.1.2 Indirect TEM Specimen Preparation
Methods

C

U.S. EPA's Modified Yamate
Method for TEM

5.0

EQUIPMENT/MATERIALS

5.1

Sampling Pump

The constant flow or critical orifice controlled
sampling pump should be capable of a flow-rate and
pumping time sufficient to achieve the desired volume
of air sampled.
The lower flow personal sampling pumps generally
provide a flow rate of 20 cubic centimeters/minute
(cc/min) to 4 L/min. These pumps are usually battery
powered. High flow pumps are utilized when flow
rates between 2 L/min to 20 L/min are required. High
flow pumps are used for short sampling periods so as
to obtain the desired sample volume. High flow
pumps usually run on AC power and can be plugged
into a nearby outlet. If an outlet is not available then
a generator should be obtained. The generator should
be positioned downwind from the sampling pump.
Additional voltage may be required if more than one
pump is plugged into the same generator. Several

It can be argued that direct methods yield an under
estimate of the asbestos structure concentration
because many of the asbestos fibers present are
concealed by other particulate material with which
they are associated. Conversely, indirect methods can
be considered to yield an over-estimate because some
types of complex asbestos structures disintegrate
3

electrical extension cords may be required if sampling
locations are remote.

C
C
C

The recommended volume for the Superfund method
(Phase I) requires approximately 20 hours to collect.
Such pumps typically draw 6 amps at full power so
that 2 lead/acid batteries should provide sufficient
power to collect a full sample. The use of line
voltage, where available, eliminates the difficulties
associated with transporting stored electrical energy.

C
C
C
C
C

Tools - small screw drivers
Container - to keep samples upright
Generator or electrical outlet (may not be
required)
Extension cords (may not be required)
Multiple plug outlet
Sample labels
Air data sheets
Chain of Custody records

6.0

REAGENTS

A stand should be used to hold the filter cassette at the
desired height for sampling and the filter cassette shall
be isolated from the vibrations of the pump.

Reagents are not required for the preservation of
asbestos samples.

5.2

7.0

PROCEDURES

7.1

Air Volumes and Flow Rates

Filter Cassette

The cassettes are purchased with the required filters in
position, or can be assembled in a laminar flow hood
or clean area. When the filters are in position, a
shrink cellulose band or adhesive tape should be
applied to cassette joints to prevent air leakage.

Sampling volumes are determined on the basis of how
many fibers need to be collected for reliable
measurements. Therefore, one must estimate how
many airborne fibers may be in the sampling location.

5.2.1 TEM Cassette Requirements

Since the concentration of airborne aerosol
contaminants will have some effect on the sample, the
following is a suggested criteria to assist in selecting
a flow rate based on real-time aerosol monitor (RAM)
readings in milligrams/cubic meter (mg/m3).

Commercially available field monitors, comprising
25 mm diameter three-piece cassettes, with
conductive extension cowls shall be used for sample
collection. The cassette must be new and not
previously used. The cassette shall be loaded with an
MCE filter of pore size 0.45 µm, and supplied from a
lot number which has been qualified as low
background for asbestos determination. The cowls
should be constructed of electrically conducting
material to minimize electrostatic effects. The filter
shall be backed by a 5 µm pore size MCE filter
(Figure 1, Appendix B).

Concentration Flow Rate
C Low RAM readings:
<6.0 mg/m3 11-15. L/min
C Medium RAM readings:>6.0 mg/m3
7.5 L/min
C High RAM readings: >10. mg/m3
2.5 L/min
In practice, pumps that are available for environmental
sampling at remote locations operate under a
maximum load of approximately 12 L/min.

5.2.2 PCM Cassette Requirements

7.1.1 U.S. EPA's Superfund Method

NIOSH Method 7400, PCM involves using a 0.8 to
1.2 µm mixed cellulose ester membrane, 25 mm
diameter, 50 mm conductive cowl on cassette (Figure
2, Appendix B). Some labs are able to perform PCM
and TEM analysis on the same filter; however, this
should be discussed with the laboratory prior to
sampling.

5.3

Other Equipment

C
C

Inert tubing with glass cyclone and hose barb
Whirlbags (plastic bags) for cassettes

The Superfund Method incorporates an indirect
preparation procedure to provide flexibility in the
amount of deposit that be can be tolerated on the
sample filter and to allow for the selective
concentration of asbestos prior to analysis. To
minimize contributions to background contamination
from asbestos present in the plastic matrices of
membrane filters while allowing for sufficient
quantities of asbestos to be collected, this method also
requires the collection of a larger volume of air per
unit area of filter than has traditionally been collected
4

for asbestos analysis. Due to the need to collect large
volumes of air, higher sampling flow rates are
recommended in this method than have generally been
employed for asbestos sampling in the past. As an
alternative, samples may be collected over longer time
intervals. However, this restricts the flexibility
required to allow samples to be collected while
uniform meteorological conditions prevail.

of 560 L and a maximum volume of 3,800 L in order
to obtain an analytical sensitivity of 0.005
structures/cc. The optimal volume for TEM is 1200
L to 1800 L. These volumes are determined using a
200 mesh EM grid opening with a 25-mm filter
cassette. Changes in volume would be necessary if a
37-mm filter cassette is used since the effective area
of a 25 mm (385 sq mm) and 37 mm (855 sq m)
differ.

The sampling rate and the period of sampling should
be selected to yield as high a sampled volume as
possible, which will minimize the influence of filter
contamination. Wherever possible, a volume of 15
cubic meters (15,000 L) shall be sampled for those
samples intended for analysis only by the indirect
TEM preparation method (Phase 1 samples). For
those samples to be prepared by both the indirect and
the direct specimen preparation methods (Phase 2
samples), the volumes must be adjusted so as to
provide a suitably-loaded filter for the direct TEM
preparation method. One option is to collect filters at
several loadings to bracket the estimated optimum
loading for a particular site. Such filters can be
screened in the laboratory so that only those filters
closest to optimal loading are analyzed. It has been
found that the volume cannot normally exceed 5 cubic
meters (5000 L) in an urban or agricultural area, and
10 cubic meters (10,000 L) in a rural area for samples
collected on a 25 mm filter and prepared by a directtransfer technique.

7.1.3 NIOSH Method for TEM and PCM
The minimum recommended volume for TEM and
PCM is 400 L at 0.1 fiber/cc. Sampling time is
adjusted to obtain optimum fiber loading on the filter.
A sampling rate of 1 to 4 L/min for eight hours (700
to 2800 L) is appropriate in non-dusty atmospheres
containing 0.1 fiber/cc. Dusty atmospheres i.e., areas
with high levels of asbestos, require smaller sample
volumes (<400 L) to obtain countable samples.
In such cases, take short, consecutive samples and
average the results over the total collection time. For
documenting episodic exposures, use high flow rates
(7 to 16 L/min) over shorter sampling times. In
relatively clean atmospheres where targeted fiber
concentrations are much less than 0.1 fiber/cc, use
larger sample volumes (3,000 to 10,000 L) to achieve
quantifiable loadings. Take care, however, not to
overload the filter with background dust. If > 50% of
the filter surface is covered with particles, the filter
may be too overloaded to count and will bias the
measured fiber concentration. Do not exceed 0.5 mg
total dust loading on the filter.

An upper limit to the range of acceptable flow rates
for this method is 15 L/min. At many locations, wind
patterns exhibit strong diurnal variations. Therefore,
intermittent sampling (sampling over a fixed time
interval repeated over several days) may be necessary
to accumulate 20 hours of sampling time over constant
wind conditions. Other sampling objectives also may
necessitate intermittent sampling. The objective is to
design a sampling schedule so that samples are
collected under uniform conditions throughout the
sampling interval. This method provides for such
options. Air volumes collected on Phase I samples
are maximized (<16 L/min). Air volumes collected
on Phase 2 samples are limited to provide optimum
loading for filters to be prepared by a direct-transfer
procedure.

7.1.2 U.S. EPA's Modified
Method for TEM

7.2

Calibration Procedures

In order to determine if a sampling pump is measuring
the flow rate or volume of air correctly, it is necessary
to calibrate the instrument. Sampling pumps should
be calibrated immediately before and after each use.
Preliminary calibration should be conducted using a
primary calibrator such as a soap bubble type
calibrator, (e.g., a Buck Calibrator, Gilibrator, or
equivalent primary calibrator) with a representative
filter cassette installed between the pump and the
calibrator. The representative sampling cassette can
be reused for calibrating other pumps that will be used
for asbestos sampling. The same cassette lot used for
sampling should also be used for the calibration. A
sticker should be affixed to the outside of the
extension cowl marked "Calibration Cassette."

Yamate

U.S. EPA's TEM method requires a minimum volume
5

A rotameter can be used provided it has been recently
precalibrated with a primary calibrator. Three
separate constant flow calibration readings should be
obtained both before sampling and after sampling.
Should the flow rate change by more than 5% during
the sampling period, the average of the pre- and postcalibration rates will be used to calculate the total
sample volume. The sampling pump used shall
provide a non-fluctuating air-flow through the filter,
and shall maintain the initial volume flow-rate to
within ± 10% throughout the sampling period. The
mean value of these flow-rate measurements shall be
used to calculate the total air volume sampled. A
constant flow or critical orifice controlled pump meets
these requirements. If at any time the measurement
indicates that the flow-rate has decreased by more
than 30%, the sampling shall be terminated. Flexible
tubing is used to connect the filter cassette to the
sampling pump.Sampling pumps can be calibrated
prior to coming on-site so that time is saved when
performing on-site calibration.

6.

7.2.2 Calibrating a Rotameter with an
Electronic Calibrator

7.2.1 Calibrating a Personal Sampling
Pump with an Electronic Calibrator
1.

See Manufacturer's manual for operational
instructions.

2.

Set up the calibration train as shown in
(Figure 3, Appendix B) using a sampling
pump, electronic calibrator, and a
representative filter cassette. The same lot
sampling cassette used for sampling should
also be used for calibrating.

3.

To set up the calibration train, attach one end
of the PVC tubing (approx. 2 foot) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the electronic calibrator.

4.

Turn the electronic calibrator and sampling
pump on. Create a bubble at the bottom of
the flow chamber by pressing the bubble
initiate button. The bubble should rise to the
top of the flow chamber. After the bubble
runs its course, the flow rate is shown on the
LED display.

5.

Perform the calibration three times until the
desired flow rate of ± 5% is attained.

1.

See manufacturer's manual for operational
instructions.

2.

Set up the calibration train as shown in
(Figure 4, Appendix B) using a sampling
pump, rotameter, and electronic calibrator.

3.

Assemble the base of the flow meter with the
screw provided and tighten in place. The
flow meter should be mounted within 6o
vertical.

4.

Turn the electronic calibrator and sampling
pump on.

5.

Create a bubble at the bottom of the flow
chamber by pressing the bubble initiate
button. The bubble should rise to the top of
the flow chamber. After the bubble runs its
course, the flow rate is shown on the LED
display.

6.

Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

7.

Record the electronic calibrator flow rate
reading and the corresponding rotameter
reading. Indicate these values on the
rotameter (sticker). The rotameter should be
able to work within the desired flow range.
Readings can also be calibrated for 10 cm3
increments for Low Flow rotameters, 500
cm3 increments for medium flow rotameters
and 1 liter increments for high flow
rotameters.

8.

Perform the calibration three times until the
desired flow rate of ± 5% is attained. Once
on site, a secondary calibrator, i.e., rotameter
may be used to calibrate sampling pumps.

7.2.3 Calibrating a Personal Sampling
Pump with a Rotameter

Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

1.
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See manufacturer's manual for Rotameter's
Operational Instructions.

2.

Set up the calibration train as shown in
(Figure 5, Appendix B) using a rotameter,
sampling pump, and a representative
sampling cassette.

3.

To set up the calibration train, attach one end
of the PVC tubing (approx. 2 ft) to the
cassette base; attach the other end of the
tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the rotameter.

3.

Perform a general site survey prior to site
entry in accordance with the site specific
Health and Safety plan.

4.

Once on-site the calibration is performed in
the clean zone. The calibration procedures
are listed in Section 7.2.

5.

After calibrating the sampling pump,
mobilize to the sampling location.

7.4.2 Site Sampling
4.

Assemble the base of the flow meter with the
screw provided and tighten in place. The
flow meter should be mounted within 6o
vertical.

5.

Turn the sampling pump on.

6.

Turn the flow adjust screw (or knob) on the
personal sampling pump until the float ball
on the rotameter is lined up with the
precalibrated flow rate value. A sticker on
the rotameter should indicate this value.

7.

7.3.

A verification of calibration is generally
performed on-site in the clean zone
immediately prior to the sampling.

1.

To set up the sampling train, attach the air
intake hose to the cassette base. Remove the
cassette cap (Figure 6 and 7, Appendix B).
The cassette should be positioned downward,
perpendicular to the wind

2.

If AC or DC electricity is required then turn
it on. If used, the generator should be placed
10 ft. downwind from the sampling pump.

3.

Record the following in a field logbook:
date, time, location, sample identification
number, pump number, flow rate, and
cumulative time.
Turn the pump on. Should intermittent
sampling be required, sampling filters must
be covered between active periods of
sampling. To cover the sample filter: turn
the cassette to face upward, place the
cassette cap on the cassette, remove the inlet
plug from the cassette cap, attach a rotameter
to the inlet opening of the cassette cap to
measure the flow rate, turn off the sampling
pump, place the inlet plug into the inlet
opening on the cassette cap. To resume
sampling: remove the inlet plug, turn on the
sampling pump, attach a rotameter to
measure the flow rate, remove the cassette
cap, replace the inlet plug in the cassette cap
and invert the cassette, face downward and
perpendicular to the wind.

4.

Meteorology

It is recommended that a meteorological station be
established. If possible, sample after two to three
days of dry weather and when the wind conditions are
at 10 mph or greater. Record wind speed, wind
direction, temperature, and pressure in a field logbook.
Wind direction is particularly important when
monitoring for asbestos downwind from a fixed
source.

7.4

Ambient Sampling Procedures

7.4.1 Pre-site Sampling Preparation
1.

Determine the extent of the sampling effort,
the sampling methods to be employed, and
the types and amounts of equipment and
supplies needed.

2.

Obtain necessary sampling equipment and
ensure it is in working order and fully
charged (if necessary).

5.
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Check the pump at sampling midpoint if
sampling is longer than 4 hours. The
generators may need to be regased depending
on tank size. If a filter darkens in appearance
or if loose dust is seen in the filter, a second
sample should be started.

6.

At the end of the sampling period, orient the
cassette up, turn the pump off.

7.

Check the flow rate as shown in Section
7.2.3. When sampling open-faced, the
sampling cap should be replaced before post
calibrating. Use the same cassette used for
sampling for post calibration (increase
dust/fiber loading may have altered the flow
rate.

and 0.005 structures/cc or lower [TEM]).

7.5.1 Aggressive Sampling Procedures

8.

Record the post flow rate.

9.

Record the cumulative time or run.

10.

Remove the tubing from the sampling
cassette. Still holding the cassette upright,
replace the inlet plug on the cassette cap and
the outlet plug on the cassette base.

Sampling equipment at fixed locations may fail to
detect the presence of asbestos fibers. Due to limited
air movement, many fibers may settle out of the air
onto the floor and other surfaces and may not be
captured on the filter. In the past, an 8-hour sampling
period was recommended to cover various air
circulation conditions. A quicker and more effective
way to capture asbestos fibers is to circulate the air
artificially so that the fibers remain airborne during
sampling. The results from this sampling option
typifies worst case condition. This is referred to as
aggressive air sampling for asbestos. Refer to Table 2
for sample station locations.
1.

Before starting the sampling pumps, direct
forced air (such as a 1-horsepower leaf
blower or large fan) against walls, ceilings,
floors, ledges, and other surfaces in the room
to initially dislodge fibers from surfaces.
This should take at least 5 minutes per 1000
sq. ft. of floor.

2.

Place a 20-inch fan in the center of the room.
(Use one fan per 10,000 cubic feet of room
space.) Place the fan on slow speed and
point it toward the ceiling.

3.

Follow procedures in Section 7.4.1 and 7.4.2
(Turn off the pump and then the fan(s) when
sampling is complete.).

4.

Follow handling procedures in Section 3.2,
steps 1-4.

8.0

CALCULATIONS

7.4.3. Post Site Sampling
1.

Follow handling procedures in Section 3.2,
steps 1-4.

2.

Obtain an electronic or hard copy of
meteorological data which occurred during
the sampling event. Record weather: wind
speed, ambient temperature, wind direction,
and precipitation. Obtaining weather data
several days prior to the sampling event can
also be useful.

7.5

Indoor Sampling Procedures

PCM analysis is used for indoor air samples. When
analysis shows total fiber count above the OSHA
action level 0.1 f/cc then TEM (U.S. EPA's Modified
Yamate Method) is used to identify asbestos from
non-asbestos fibers.
Sampling pumps should be placed four to five feet
above ground level away from obstructions that may
influence air flow. The pump can be placed on a table
or counter. Refer to Table 2 (Appendix A) for a
summary of indoor sampling locations and rationale
for selection.

The sample volume is calculated from the average
flow rate of the pump multiplied by the number of
minutes the pump was running (volume = flow rate X
time in minutes). The sample volume should be
submitted to the laboratory and identified on the chain
of custody for each sample (zero for lot, field and trip
blanks).

Indoor sampling utilizes high flow rates to increased
sample volumes (2000 L for PCM and 2800 to 4200 L
for TEM) in order to obtain lower detection limits
below the standard, (i.e., 0.01 f/cc or lower [PCM]

The concentration result is calculated using the
sample volume and the numbers of asbestos structures
reported after the application of the cluster and matrix
counting criteria.
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9.0

QUALITY ASSURANCE/
QUALITY CONTROL

Follow all QA/QC requirements from the laboratories
as well as the analytical methods.

9.1

TEM Requirements

1.

Examine lot blanks to determine the
background asbestos structure concentration.

2.

3.

5.

To minimize subjective effects, some
specimens should be recounted by a different
microscopist.

6.

Asbestos laboratories shall be accredited by
the
National
Voluntary
Laboratory
Accreditation Program.

7.

At this time, performance evaluation samples
for asbestos in air are not available for
Removal Program Activities.

9.2

PCM Requirements

1.

Examine reference slides of known
concentration to determine the analyst's
ability to satisfactorily count fibers.
Reference slides should be maintained as
part of the laboratory's quality assurance
program.

2.

4.

Participation in a proficiency testing program
such as the AIHA-NIOSH proficiency
analytical testing (PAT) program.

10.0

DATA VALIDATION

11.0

Examine of laboratory blanks to determine if
contamination is being introduced during
critical phases of the laboratory program.
To determine if the laboratory can
satisfactorily analyze samples of known
asbestos structure concentrations, reference
filters shall be examined. Reference filters
should be maintained as part of the
laboratory's Quality Assurance program.

Some samples should be relabeled then
submitted for counting by the same analyst to
determine possible bias by the analyst.

Results of quality control samples will be evaluated
for contamination. This information will be utilized
to qualify the environmental sample results
accordingly with the project's data quality objectives.

Examine field blanks to determine whether
there is contamination by extraneous
asbestos structures during specimen
preparation.

4.

3.

HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety procedures. More specifically, when entering
an unknown situation involving asbestos, a powered
air purifying respirator (PAPR) (full face-piece) is
necessary in conjunction with HEPA filter cartridges.
See applicable regulations for action level, PEL, TLV,
etc.
If previous sampling indicates asbestos
concentrations are below personal health and safety
levels, then Level D personal protection is adequate.

Examine field blanks to determine if there is
contamination by extraneous structures
during sample handling.
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APPENDIX A
Tables

TABLE 1.
SAMPLE STATIONS FOR OUTDOOR SAMPLING

(1)

Sample Station
Location

Sample Numbers

Rationale

Upwind/Background(1)

Collect a minimum of two simultaneous
upwind/background samples 30o apart
from the prevailing windlines.

Establishes background fiber levels.

Downwind

Deploy a minimum of 3 sampling stations
in a 180 degree arc downwind from the
source.

Indicates if asbestos is leaving the
site.

Site Representative
and/or Worst Case

Obtain one site representative sample
which shows average condition on-site or
obtain worst case sample (optional).

Verify and continually confirm and
document selection of proper levels
of worker protection.

More than one background station may be required if the asbestos originates from different sources.
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APPENDIX A (Cont’d)
Tables

TABLE 2
SAMPLE STATIONS FOR INDOOR SAMPLING

Sample Station
Location

Sample Numbers

Rationale

Indoor Sampling

If a work site is a single room, disperse 5
samplers throughout the room.

Establishes representative samples
from a homogeneous area.

If the work site contains up to 5 rooms, place
at least one sampler in each room.
If the work site contains more than 5 rooms,
select a representative sample of the rooms.
Upwind/Background

If outside sources are suspected,
deploy a minimum of two simultaneous
upwind/background samples 30o apart from
the prevailing windlines.

Establish whether indoor asbestos
concentrations are coming from an
outside source.

Worst Case

Obtain one worst case sample, i.e.,
aggressive sampling (optional).

Verify and continually confirm and
document selection of proper levels
of worker protection.
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APPENDIX B
Figures

FIGURE 1. Transmission Electron Microscopy Filter Cassette
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APPENDIX B (Cont’d)
Figures

FIGURE 2. Phase Contrast Microscopy Filter Cassette
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APPENDIX B (Cont’d)
Figures

FIGURE 3. Calibrating a Personal Sampling Pump with a Bubble Meter
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APPENDIX B (Cont’d)
Figures

FIGURE 4. Calibrating a Rotameter with a Bubble Meter
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APPENDIX B (Cont’d)
Figures

FIGURE 5. Calibrating a Sampling Pump with a Rotameter
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APPENDIX B (Cont’d)
Figures

FIGURE 6. Personal Sampling Train for Asbestos
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APPENDIX B (Cont’d)
Figures

FIGURE 7. High Flow Sampling Train for Asbestos
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1.0

SCOPE AND APPLICATION
As a result of a directive issued by the United States Environmental Protection Agency (U.S. EPA) Office
of Solid Waste and Emergency Response (OSWER Directive 9345.4), estimating asbestos exposures
resulting from suspension of soils is an area of increased importance to the Superfund Program. Such
exposures may be estimated via monitoring and/or modeling methods. At present, models are not available
to accurately estimate asbestos exposure associated with the disturbance of contaminated soil. Therefore,
personal monitoring in the form of activity-based sampling (ABS) is the most appropriate technique to
estimate exposure. Personal exposure is influenced by the activities performed, the duration of the activity
and the site-specific soils of interest.
At a number of diverse sites across the county (Clear Creek Management Area, San Benito County,
California (CA), El Dorado Schools, North Ridge Estates, Klamath Falls, Oregon, Slodusty Road, Garden
Valley CA, Ambler Alaska), the U.S. EPA has demonstrated that disturbance of soil with low levels of
asbestos (including soil concentrations less than 1.0 percent (%) as measured by Polarized Light
Microscopy) can potentially result in significant concentrations (>0.1 structures per cubic centimeter) of
respirable asbestos fibers in the breathing zone of individuals engaged in various physical activities. This
may result in a cancer risk in excess of Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) remedial objectives.
Since personal monitoring is more representative of actual exposure than samples obtained from a fixed
downwind location (McBride 1999, Rodes 1995, Hildemann 2005), personal monitoring results are
generally most relevant to CERCLA risk characterizations. Thus the best measure of actual exposure to an
individual would be through the collection of personal air samples over the exposure period of interest
(NIOSH 1977). However, at CERCLA sites, it is neither always possible nor practical to do so. EPA has
thus developed a sampling procedure called ABS, designed to mimic the activities of a potential receptor.
As part of ABS, U.S. EPA or contractor personnel trained in hazard recognition and mitigation, serve as
surrogates for the potentially exposed populace of interest. ABS simulates routine activities in order to
mimic and evaluate or predict personal exposures from disturbance of materials potentially contaminated
with asbestos. Similar sampling approaches have been used to assess exposures to pesticides and lead (U.S.
EPA 2000) and this technique has long been a cornerstone of industrial hygiene wherein workplace
exposures are routinely assessed via personal exposure monitoring.
This document provides guidance for ABS for a particular set of activities or scenarios. Personal
monitoring may be conducted during various activities such as raking, All-Terrain Vehicle (ATV) riding,
rototilling, digging, a child playing in the dirt, weed whacking, lawn mowing, walking with a stroller,
bicycling, and playing basketball.
These are standard (i.e., typically applicable) operating procedures which may be varied or changed as
required, dependent upon site conditions, equipment limitations or limitations imposed by the procedure. In
all instances, the ultimate procedures employed should be documented and associated with the final report.
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This document is not intended to be used as a substitute for a site-specific Quality Assurance Project Plan
(QAPP) or a detailed Sampling and Analysis Plan (SAP). This document is intended to be used as a
reference for developing site-specific QAPPs and SAPs.
Mention of trade names or commercial products does not constitute U.S. EPA endorsement or
recommendation for use.
2.0

METHOD SUMMARY
There are two types of ABS that can be employed in the field: generic ABS and site-specific ABS. Generic
ABS can be used with potentially contaminated soil and utilizes a rake to disturb the soil over a known area
in conjunction with the collection of air samples to characterize potential exposure. Site-specific ABS is
also used with contaminated soil; however, it utilizes site-specific activities to disturb the soil, such as
riding ATVs, jogging or riding bikes. Although site-specific ABS provides a more realistic measure of
fiber release, it can also be more resource intensive and it is recommended to be used after the generic ABS,
if results deem necessary.
For all ABS events, asbestos samples should be collected from the breathing zones of the subjects at an
appropriate flow rate. Special consideration should be given to characterizing exposure to children as it has
been hypothesized that children are more prone to exposure than adults (U.S. EPA 2000) because they tend
to be closer to the source. Sample flow rates, duration and final volume will need to be weighed against the
number of grid openings that must be counted (cost factor) to obtain the needed sensitivity. Sampling
periods should be of sufficient durations (averaging time) to facilitate collection of a representative sample
and achieving the required level of sensitivity.

3.0

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE
3.1

Sample Preservation
No preservation is required for asbestos samples.

3.2

Sample Handling, Container, and Storage Procedures
1.

Place a sample label on the cassette indicating a unique sampling number. Do not put
sampling cassettes in shirt or coat pockets as the filter can pick up fibers or a static charge
that could disturb the dust deposited on the filter media.

2.

Samples must be handled gently with the filter inlet facing upward to avoid disturbing the
particulate deposited on the filter and to minimize the potential of imparting a static
charge to the cassette, which might alter the particulate deposition on the filter media.

3.

Place the cassette individually in a manila-type envelope. Each envelope should be
marked with the sample identification number, total volume, and date.
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4.0

4.

To the best extent possible, the sampling cassettes in the manila envelopes should be
placed right side up so that the cassette inlet cap is on top and cassette base is on bottom.
Place samples into a shipping container and use enough packing material to prevent
jostling or damage. Samples must be handled gently so as not to disturb the dust
deposited on the filter media. Do not use vermiculite or any other type of fibrous packing
material for samples. If possible, hand carry to lab.

5.

Provide appropriate documentation with samples (i.e., chain of custody and requested
analytical methodology).

INTERFERENCES AND POTENTIAL PROBLEMS
4.1

Area Selection
When selecting areas for ABS, consideration should be given to the potential for off-site migration
of contaminants and possible exposure of the public. Within the constraints of ABS, to the degree
practical, particulate generation migration off-site should be minimized, and constraints or
mitigation protocols established to eliminate public exposure. These constraints/mitigation
protocols may include conducting the ABS in remote areas of the site, dust suppression using
water mist, building a containment structure, etc. Air sampling should be conducted to document
the airborne concentration of asbestos at the site perimeter during activities.

4.2

Flow Rate Considerations
For activities that generate a large quantity of dust (i.e., particulates), sample flow rates may need
to be reduced accordingly to avoid overloading the filters. For example, a sampling pump flow
rate of approximately 3.0 liters per minute (L/min) was found most effective at one site for
monitoring for asbestos while riding ATVs on dusty soils while high soil moisture and reduced
particulate generation at another site permitted a 5.0 L/min flow rate.
High flow rates may result in filter damage due to failure of its physical support associated with
increased pressure drop, leakage of air around the filter mount so that the filter is bypassed or
damage to the asbestos structures (breakup of bundles and clusters) due to increased impact
velocities (ISO 10312). High flow rates can also tear the filters during initial pump startup due to
the shock load placed on the filter when the pump is first started.
Sampling larger volumes of air and analyzing greater areas of the filter media can theoretically
lower the limit of detection indefinitely. In practice, the total suspended particulate (TSP)
concentration limits the volume of air that can be filtered as TSP can obscure asbestos fibers. The
International Organization for Standardization (ISO) Method 10312 states that the direct analytical
method cannot be used if the general particulate loading exceeds approximately 10% coverage of
the collection filter. An airborne concentration of approximately 10 micrograms per cubic meter
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(µg/m3), corresponding to clean rural air, results in approximately 10% coverage of the filter media
based on a 4000-L sample.
The following formula from ISO 10132 may be used to calculate the analytical sensitivity:

S=

At
________
KAgV

Where:
S = Analytical sensitivity expressed in structures per liter
At = Active area in square millimeters of the collection media or filter
Ag = Mean area in square millimeters (mm2) of the grid openings examined,
K = Number of grid openings examined
V = Volume of air sampled, in liters
NOTE: 25-millimeter (mm) cassettes have an effective filter area of 385 mm2 and 37-mm cassettes
have an effective filter area of 855 mm2. The typical grid opening is 0.0057 mm2. Note: Grid size
will vary between laboratories and dimensions should be verified prior to calculating the number
of grid openings that must be counted to achieve a particular level of sensitivity.
Table 1 provides an example of the minimum number of grid openings that must be counted in
order to achieve various sensitivity and detection limits.
It is frequently more efficient to employ co-located samplers to collect a high and low volume of
air. This increases the likelihood of at least one of the two samples being readable using the direct
analytical method (ISO 10312) than to lose the sample due to overloading or having to analyze by
the indirect method (ISO 13794).
4.3

Transmission Electron Microscopy (TEM) Specimen Preparation Methods
It can be argued that direct methods yield an under-estimate of the asbestos structure concentration
because other particulate material with which they are associated conceals many of the asbestos
fibers present. Conversely, indirect methods can be considered to yield an over-estimate because
some types of complex asbestos structures disintegrate during the preparation, resulting in an
increase in the numbers of structures counted.
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4.3.1

Direct-Transfer TEM Specimen Preparation Methods
Direct-transfer preparation methods are intended to retain all particles in the same relative
positions with respect to each other on the final TEM grids as on the original filter. The
membrane filter, or a portion of it, is placed on a microscope slide with the sample face
upward, and then collapsed by exposure to acetone vapor. The cleared filter is then etched
in a low-temperature plasma asher, subsequently coated with carbon in a sputtering device
and then peeled from the glass slide. A portion of the collapsed, etched and carbon-coated
filter is then transferred to an electron microscope grid and then extracted with
dimethylformamide, glacial acetic acid and water to remove the filter. Once the process is
complete, the particles originally collected on the filter are bound in the carbon film and
the grids can be observed on a transmission electron microscope (ISO 1995). Directtransfer TEM specimen preparation methods have the following significant interferences:

4.3.2

•

The particulate density on the filter, which in turn is controlled by the sampled
air volume and the total suspended particulate concentration in the atmosphere
being sampled, restricts the achievable detection limit.

•

The precision of the result is dependent on the uniformity of the deposit of
asbestos structures on the sample collection filter.

•

Air samples must be collected so that they have particulate and fiber loadings
within narrow ranges. If too high a particulate loading occurs on the filter, it is
not possible to prepare satisfactory TEM specimens by a direct-transfer method.
If too high a fiber loading occurs on the filter, even if satisfactory TEM
specimens can be prepared, accurate fiber counting may not be possible.

Indirect TEM Specimen Preparation Methods
In the indirect preparation method the membrane filter, or a portion thereof, is placed on a
microscope slide, sample face downward, and ashed in a low temperature asher until
complete calcination of the filter is achieved. The ash is then recovered in distilled water
and the solution then filtered on a polycarbonate filter. The indirect transfer method redistributes the particulate on a new membrane filter.
Indirect TEM specimen preparation methods have the following interferences:
•

The size distribution of asbestos structures is modified (clusters, matrices
bundles, etc. may be broken up during sample preparation).

•

There is increased opportunity for fiber loss or introduction of extraneous
contamination from laboratory glassware, process water, etc.
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•

When sample collection filters are ashed, any fiber contamination in the filter
medium is concentrated on the TEM specimen grid.

The direct analytical method (ISO 10312) is the preferred method and every reasonable
effort should be made to prevent overloading of the filter, which would necessitate use of
the indirect method. Samples that are overloaded may, at the discretion of the project
management team, be analyzed by ISO Method 13794 “Ambient air – Determination of
asbestos fibres – Indirect-transfer transmission electron microscopy method” (ISO 1999).
Results of the ISO 13794 analysis should be reviewed discrete of the ISO 10312 samples
and a decision made regarding combining the two data sets.
4.4

Sampling Cassette Orientation
Air sampling cassettes must be oriented with the open face pointing down to preclude large nonrespirable particles from falling or settling onto the filter media.

5.0

EQUIPMENT/APPARATUS
•

Personal sampling pumps, providing a flow rate from 0.020 L/min up to 4.0 L/min, battery
powered

•

High flow sampling pumps (i.e., Quik Take 30 or AirCon II), capable of providing a flow rate
from 4.0 to 12 L/min, battery or alternating current (AC)

•

Mixed cellulose ester (MCE) filter cassettes, 0.45 or 0.8 micrometer (µm), 25-mm diameter,
purchased from a certified vendor with appropriate documentation (low filter background counts,
consistent filter area, certified leak-free cassettes)

•

Sampling setups, Tygon® tubing with Luer type adaptor

•

Backpacks

•

Sampling stands, for perimeter sampling

•

Duct tape

•

Tools, miscellaneous (e.g., screwdrivers, pliers, cutting tool, etc.)

•

Envelopes, manila-type

•

Whirlpak® bags

•

Sample labels
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6.0

•

Chain of custody (COC) records

•

Logbook and/or sampling worksheets

•

Precision rotameter or primary flow standard appropriate for sampling flow rate

•

Personal protective equipment (PPE), including but not limited to respirators, boots, gloves, eye
protection, hard hat, to be determined based on type of activity and possible exposure

•

Decon equipment (Plastic sheeting, liquinox®, buckets, brushes, water, Hudson sprayers, garbage
bags, etc.)

•

Power sources, e.g., line power, solar recharging batteries, power inverters, generators, etc.

REAGENTS
Reagents are not required for the preservation of asbestos samples.

7.0

PROCEDURES
7.1

Pre-Site Sampling Preparation
1.

Determine the extent of the sampling effort (number of locations, repetitions, number of
samples, etc.), the sampling methods to be employed, and the types and amounts of
equipment and supplies needed.

2.

Obtain necessary sampling equipment and ensure it is in working order and fully charged
(if necessary).

3.

Perform a general site survey prior to site entry in accordance with the site-specific Health
and Safety Plan (HASP).

4.

Once on-site the calibration is performed in the clean zone. The calibration procedures
are listed in Section 7.2.

5.

After calibrating the sampling pump, mobilize to the sampling location.

STANDARD OPERATING PROCEDURES
SOP:
PAGE:
REV:
DATE:

2084
10 of 29
0.0
5/10/07

ACTIVITY-BASED AIR SAMPLING FOR ASBESTOS

7.2

Calibration Procedures
To determine if a sampling pump is measuring the flow rate or volume of air correctly, it is
necessary to calibrate the equipment. Sampling pumps should be calibrated on a routine basis and
prior to use.
A rotameter can be used provided it has been calibrated with a primary calibrator. Typically
rotameters are calibrated on a yearly basis. Sampling pumps can be calibrated prior to coming onsite in order to expedite on-site calibration. However, calibration must be verified on-site prior to
use.
7.2.1

Calibrating a Personal Sampling Pump with a Rotameter
1.

Refer to the manufacturer's manual for the Rotameter Operational Instructions.

2.

Set up the calibration train using a rotameter, sampling pump and the sampling
cassette that will be used during the sampling event. This train may be set up
prior to field mobilization and will be checked in the field again prior to use.

3.

To set up the calibration train, attach one end of the polyvinyl chloride (PVC)
tubing (approx. 2 ft) to the cassette base; attach the other end of the tubing to the
inlet plug on the pump. Another piece of tubing is attached from the cassette cap
to the rotameter. Insure that the tubing and rotameter used to calibrate the pump
do not restrict the airflow.

4.

Assemble the base of the flow meter with the screw provided and tighten in
place. The flow meter should be mounted within 6 degrees (o) of vertical
(Omega 1987).

5.

Turn the sampling pump on.

6.

Turn the flow adjust screw (or knob) on the personal sampling pump until the
float ball on the rotameter is lined up with the pre-calibrated flow rate value on
the rotameter. Note: rotameters should be marked with the previous calibration
date and corresponding flow rates and scale.

7.

A verification of calibration is generally performed on-site in the clean zone
immediately prior to the sampling.
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7.2.2

7.3.

Calibrating a Personal Sampling Pump with an Electronic Calibrator
1.

Refer to the manufacturer's manual for operational instructions.

2.

Set up the calibration train using a sampling pump, electronic calibrator, and the
actual sampling cassette or a representative filter cassette. The same lot of
cassettes used for sampling should also be used for calibration.

3.

To set up the calibration train, attach one end of the PVC tubing (approx. 2 foot)
to the cassette base; attach the other end of the tubing to the inlet plug on the
pump. Another piece of tubing is attached from the cassette cap to the electronic
calibrator.

4.

Turn the electronic calibrator and sampling pump on. Select a flow rate to
calibrate.

5.

Turn the flow-adjust screw or knob on the pump until the desired flow rate is
attained on the rotameter.

6.

Using the primary calibrator, obtain approximately 10 readings three times until
the flow rate of ± 5% of the required flow is attained.

Meteorology
It is recommended that an onsite, portable, 3-meter meteorological station be established. If
possible, sample after two to three days of dry weather and when wind conditions are
representative for the climatology of the location based on month and time of day. Historical
hourly wind speed and wind direction data should be analyzed before mobilization. Wind speed,
wind direction, temperature, and station pressure should be recorded on the meteorological station
data logger and real-time data should be available for review on the station display panel.
Suggested meteorological station specifications can be found in Table 2, Appendix A or ERT SOP
#2129, Met One Remote Meteorological Station. Alternatively, a nearby representative
meteorological station, as determined by a meteorologist, may be used to acquire the necessary
data.

7.4

General Sampling Information
For all activity-based sampling events, except as noted otherwise, asbestos samples will be
collected from the breathing zones of the event participants. The breathing zone can be visualized
as a hemisphere approximately 6 to 9 inches around an individual’s face. Breathing zone samples
provide the best approximation of the concentration of contaminants in the air that an individual is
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actually breathing. Specific breathing zone heights should be determined on a project-by-project
basis based on the anthropometrics for the study population and the participants’ positions during
the performance of each task.
If it is necessary to relieve a participant from the activity, another sample collector should be suited
and ready to participate in the ABS prior to the personnel exchange. The participant will stop the
activity, remove the backpack or belt, and pass it to the relief participant similar to the transfer of a
baton in a relay race. The original participant will assist the relief participant with donning and
adjusting the backpack or belt. The exchange is anticipated to take less than 60 seconds, therefore
the sampling pumps and event time clock will not be halted during the exchange. If the exchange
requires more than 60 seconds, the pump and event clock will be stopped until activity is reinitiated.
Sample volumes and detection/quantification limits should be specified in the site-specific QAPP
with flow rates and sampling periods adjusted accordingly. Typical sensitivity limits that have
been employed for risk assessment have been approximately 0.001 S/cc for ABS samples and
0.0001 S/cc for background or reference samples. Based on ISO 10312 Table 1, a sensitivity limit
of 0.001 S/cc would require a sample volume of greater than 500 liters to keep the number of grid
openings to be counted below 100. Similarly, a sample volume greater than 5000 L would be
required to reach 0.0001 S/cc and count fewer than 100 grid openings. For all asbestos sampling,
an asbestos sampling train consisting of 0.8-µm, 25-mm mixed cellulose ester (MCE) filter
connected to a personal sampling pump will be used. The top cover from the cowl extension on the
sampling cassette shall be removed (“open-face”) and the cassette oriented face down for all
asbestos filters. All samples should be collected open-faced unless a specific requirement for
sampling closed-faced exists.
For activity based sampling, a personal sampling pump (or equivalent) or SKC Quick Take 30 will
be calibrated to collect between 2 and 12 L/min of air through the filter depending on the capacity
of the pump. The flow rate will be based upon the duration of time required to collect a minimum
target volume of 560 L and provide a sensitivity limit of 0.001 S/cc.
Generally each activity based sampling event should be repeated a minimum of three times in an
area to expose trends. This can be accomplished by a single participant repeating the activity three
or more times or by having a single simulation with three or more participants. If soil moisture or
seasonal variability is a concern, then three events for each different season or meteorological
conditions may be appropriate.
The sampling pumps used should provide non-fluctuating airflows through the filter, and should
maintain the initial volume flow rate to within ± 10% throughout the sampling period. A constant
flow or critical orifice controlled pump typically meets these requirements. If the flow rate
changes by more than 5% during the sampling period, the average of the pre- and post-sampling
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rates will be used to calculate the total sample volume. If at any time the measurement indicates
that the flow-rate has decreased by more than 30%, sampling should be terminated. Depending on
the type of sampling pump used, it may be possible to salvage the sample if sufficient volume was
collected; however, it may not be representative of the time it takes for the actual activity to be
completed. Depending on the type of sampling pump used, the actual sampling time in hours and
minutes before the sampling fault may be displayed and an actual sample volume calculated. If the
fault was due to battery failure, it may be possible to check the post-sampling flow.
During certain ABS activities, participants may be fitted with two sampling pumps to collect a
high-flow or volume and a low-flow or volume sample. Co-located samples are collected to
sample a high and low volume of air to increase the likelihood of at least one of the two samples
being readable using the direct analytical method (ISO 10312). Approximately 560 L (40 CFR
763) is collected for the low-flow samples and up to 4000 L for the high-flow samples. The
targeted high volume is typically 1200 L, which permits counting approximately 54 grid openings
for a sensitivity level of 0.001 S/cc.
7.5

Generic Activity-Based Sampling Scenario / Raking
The raking scenario, also referred to as the generic scenario, is appropriate for all sites with soils
potentially contaminated with asbestos. Generic ABS should be employed in a grid pattern to
evaluate the potential for fiber release from soil over a portion of the site. If the analytical results
are above the criteria that were derived for the site, then remediation or institutional controls
should be implemented or additional site-specific ABS should be undertaken. If the analytical
results are below the criteria that were derived, then no further action may be necessary.
In this activity or simulation a participant will rake a lawn or garden area to remove debris such as
rocks, leaves, thatch and weeds using a leaf rake with a rake width of approximately 20 to 28
inches. Participants should strive to disturb the top half-inch of soil with an aggressive raking
motion. This depth will vary based on the objective of the scenario.
Each raking participant donning appropriate PPE will be fitted with a personal sampling pump
contained in a backpack with the cassette secured to the shoulder straps near the operator’s lapels
in the breathing zone. Personnel will rake a lawn or garden area to remove debris for a minimum
of 1 to 2 hours (flow rate and sensitivity level dependent). Raking will occur in a measured area
with vegetation, soil or rocks/gravel and will occur in an arched motion raking from the left of the
participant to the right. The participants will rake the debris towards themselves facing one side of
the square for 15 minutes then the participant will turn 90 degrees clockwise and begin a new side.
Participants will continue to rake each side of the square and rotate 90 degrees. Once several small
piles of debris have been made, the participant shall pick up the debris and place it in a trashcan.
The sequence of raking, rotating and picking up debris shall be repeated for the duration of the
sampling period. The participant should stay in the same plot for the entire sampling period.
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7.6

Site-Specific Activity-Based Sampling Scenarios
If site-specific ABS is undertaken, the number and types of activities as well as the types of
scenarios should be based on current and potential land use. Reference to current and currently
planned future land use and the effectiveness of institutional or legal controls placed on the future
use of the land should be evaluated. Probable land use should be selected based on zoning and the
existing land use of the site and adjacent areas.
Land use assumptions should be based on a factual understanding of site-specific conditions and
reasonably anticipated use. The land use evaluated for the assessment should be based on a
residential exposure scenario (i.e., the default worst-case) unless residential land use is not
plausible for the site. Future land use assumptions should be consistent with reasonably anticipated
future land use based on input from planning boards, appropriate officials, and the public.
7.6.1

ATV Riding
This scenario might be appropriate for recreational areas or other areas where ATVs are
typically ridden where asbestos contamination is present. This activity is designed to be
representative of two or more ATV participants riding on a course or trail. Riders should
maintain their relative position (lead, middle, tail) throughout the activity.
Each ATV rider wearing appropriate PPE will be fitted with two personal sampling
pumps set at two distinct flow rates, to collect approximately 560 and 1200 liters of air,
because of filter overloading concerns. The cassettes for the personal sampling pumps
will be attached to the shoulder straps of the backpack proximal to the riders’ lapels in the
breathing zone. It may be beneficial to attach a dust monitor (e.g., DataRAM) to the tail
ATV to record dust levels and gauge dust loading. The sampling pumps will be carried in
a backpack while the dust monitor, if used, will be mounted to the ATV.
Personnel will ride the ATVs around a course at the same time until a sufficient volume
of air has been collected to achieve the required sensitivity limit of 0.001 S/cc of air. The
riders, one lead rider and one following rider, will vary the vehicle speed between 5 and
30 miles per hour (mph). Riders will strive for an average speed of 10 mph. The average
speed is a target speed only; vehicle speeds will be adjusted to meet track conditions.
Vehicles will be equipped with a speedometer and odometer to record speeds and
distance traveled. ATV riding and sampling should be conducted for 30 to 120 minutes
in duration, depending on dust loading and required detection limits.
ATVs and ATV tires should be selected as appropriate for the area being studied.
Specifically, the size (i.e., weight, horsepower, etc.) of the ATV should be appropriate for
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the study area. The vehicle tires should have a tread pattern that is representative of those
typically used in the area. Local ATV shops or ATV clubs should be consulted for
guidance.
7.6.2

Child Playing in the Dirt
This scenario might be appropriate for sites where schools, playgrounds, parks or
residential areas, etc. are contaminated with asbestos; the overarching criteria being areas
where a child might be expected to play or dig in the dirt. This scenario was designed to
be representative of a child playing in the dirt with a shovel and pail.
The event participant wearing appropriate PPE will be fitted with a personal sampling
pump; the inlet to the filter will be at a height of approximately 1 to 3 feet above the
ground to simulate a child’s breathing zone. The actual pump unit should be secured in a
backpack or on a belt.
A participant should sit on the ground while digging or scraping the top 2 to 6 inches of
surface soil, placing it in a small bucket or pail and dumping it back on the ground. The
activity will be paced such that soil will be placed in the bucket and dumped
approximately every two to five minutes, regardless of the amount of material in the
bucket. The bucket should be emptied rapidly from a height of approximately 12 inches,
based on observations of two to four-year-olds playing in a sandbox.
A sampling period and flow rate to collect a sufficient volume of air will be determined as
to achieve the project-specific detection/quantification limit. The sampling period will be
divided into equal sub-periods to facilitate having the participant face each compass
direction for an equal amount of time during the activity. This approach is designed to
mitigate the effect of wind direction on potential exposure. Random head and body
movement during the activity should further mitigate the impact of wind direction on
exposure. Ideally, the participants will face each compass direction at least twice during
the sampling event. For example, during a two-hour or 120-minute event, the participant
might face North for 15 minutes, rotate to the East for 15 minutes, then South for 15
minutes, then West for 15 minutes and return to the North to repeat the cycle.
Participants should move to a fresh patch of soil after the completion of each cycle (360
degree rotation).

7.6.3

Gardening/Rototilling
This scenario might be appropriate for sites where gardening or surface disturbance to a
depth of approximately one foot is anticipated. This activity is designed to be
representative of individuals participating in gardening activities using a rototiller.
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Each rototilling participant donning appropriate PPE will be fitted with a personal
sampling pump. The actual pump unit will be contained in a backpack with the cassette
secured to the shoulder straps near the operator’s lapels in the breathing zone.
Personnel will operate a rototiller for a minimum of two hours to loosen soil in the yard to
a depth of approximately 12 inches. The depth chosen is area-specific and will need to be
determined on a case-by-case basis. A rear tine rototiller in the six to eight horsepower
range will be selected. Other types or sizes of tillers may be appropriate based on the soil
conditions and type of gardening being conducted.
A 100 to 720-square-foot plot of land will be selected to till. The average size of a
community garden in New Jersey was 720 square feet based on a survey conducted by
Rutgers University in 1991 (Patel 1991). The edges will be delineated. Square plots are
preferred. The rototiller operator will conduct typical associated activities such as
removing rocks and debris from the tilled area. To account for the effects of varying
wind direction on potential exposure, the operator will till the soil back and forth towards
each side of the square continuously for 10 minutes, shut down the machine or place it in
neutral, and rake or sort through the material for five minutes. The operator will then turn
90 degrees in a clockwise direction and repeat the previous 15-minute procedure. The
operator will continue to rotate 90 degrees clockwise every 15 minutes until the two-hour
sampling period is complete. The participant should stay in the same plot for the entire
sampling period.
7.6.4

Weed Whacking/Cutting
This scenario might be appropriate for sites where lawn maintenance might be conducted
such as in residential and commercial areas. This activity is designed to simulate a person
trimming weeds and grasses.
Each weed-whacking participant will be fitted with a personal sampling pump. The actual
pump unit will be contained in a backpack with the cassette secured to the shoulder straps
near the operator’s lapels in the breathing zone. Personnel wearing appropriate PPE will
operate a gas or electric-powered string trimmer. A 25 to 35-cc gas or electric-powered
trimmer with a 16 to 18- inch cutting swath will be selected. Trimming and edging will
occur in a measured area with thick vegetation (typically 100 to 720-square feet, based on
a typical residential garden) (Patel 1991). Trimming will be done using a side to side
sweeping motion with the operator moving in a series of straight lines back and forth
towards one side of the selected area for 10 minutes, resting five minutes, and turning 90
degrees in a clockwise direction before repeating this 15-minute procedure for the
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duration of the sampling period. The participant should stay in the same plot for the entire
sampling period.
7.6.5

Digging
Digging might be appropriate for sites where construction projects are likely to occur or
where plants might be planted. Digging will occur in a measured area with vegetation,
soil or rocks/gravel.
Each digger participant donning appropriate PPE will be fitted with a personal sampling
pump contained in a backpack with the cassette secured to the shoulder straps near the
operator’s lapels in the breathing zone. The participants will dig a hole to approximately
two feet deep and two feet (representative of planting a small shrub or digging a
fencepost; site-specific dimensions should be specified in the QAPP/SAP) in diameter
(Vodak 2004) and will place the soil next to the hole. The participants will then refill the
hole with the soil that had been removed. Participants will then rotate 90 degrees in a
clockwise direction and continue to dig and refill additional holes until the sampling
period is complete. The sequence of digging, filling and rotating shall be repeated for the
duration of the sampling period.

7.6.6

Lawn Mowing
Lawn mowing might be appropriate for sites where lawn maintenance might be conducted
such as residential and commercial areas.
Each lawn-mowing participant will be fitted with a personal sampling pump contained in
a backpack with the cassette secured to the shoulder straps near the operator’s lapels in
the breathing zone. Personnel wearing appropriate PPE will operate a gas-powered lawn
mower. Mowing will occur in a measured area with thick vegetation and will occur in a
shrinking square pattern. Participants will divide the area into a number of squares that
decrease in size towards the center of the square by the width of the mower swath.
Mower blades will be set at approximately 2 to 2.5 inches. A bag-less side discharge 3to 5-horsepower lawn mower will be used for this exercise.

7.6.7

Walker with Stroller
This scenario might be appropriate for sites such as parks, paths or open-space. The
actual pump unit will be secured in a backpack. The cassette for the personal sampling
pump will be attached to the shoulder straps of the backpack proximal to the walker’s
lapel in the breathing zone. A second pump will be placed in the stroller at a child’s
breathing zone height.
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During these events, walkers wearing appropriate PPE pushing a stroller will walk back
and forth along a portion of a path until a sufficient volume of air has been collected to
achieve the required detection limit. The walkers will vary their speed between 1.5 and 4
mph. Walkers will strive for an average speed of 2 mph. The average speed is a target
speed only; speeds will be adjusted to meet trail conditions. Walkers should be equipped
with a global positioning system (GPS) unit to estimate average speed and distance
traveled.
7.6.8

Jogging
This scenario might be appropriate for sites such as parks, paths or open-space. The
actual pump unit will be secured in a backpack. The cassette for the personal sampling
pump will be attached to the shoulder straps of the backpack proximal to the jogger’s
lapel in the breathing zone.
During these events, joggers wearing appropriate PPE will run/jog back and forth along a
portion of a path until a sufficient volume of air has been collected to achieve the required
detection limit. The joggers will vary their speed between 2.5 and 5 mph. Joggers will
strive for an average speed of 4 mph. The average speed is a target speed only; speeds
will be adjusted to meet trail conditions. Joggers should be equipped with a GPS unit to
estimate average speed and distance traveled.
Two or more joggers can participate in this activity. When multiple joggers participate,
they should maintain their relative position throughout the event (lead, middle, tail).
Joggers should be spaced five feet apart.

7.6.9

Two Bicycles
Bicycling might be appropriate for sites such as parks, paths or open-space. Two
bicyclists wearing appropriate PPE will ride back and forth with one leading and one
following along the length of the site portion of a path or ride around a site (no trail) until
a sufficient volume of air has been collected to achieve the required detection limit.
The bicycling participants will each be fitted with personal sampling pumps. The actual
pump units will be contained in backpacks with the cassettes secured to the shoulder
straps near the cyclists’ lapels in the breathing zone.
During these events, the bicycle riders will vary their speed between 3 and 15 mph.
Riders will strive for an average speed of 8 mph. The average speed is a target speed
only; bicycle speeds will be adjusted to meet trail conditions. Bicycles will be equipped
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with a GPS to estimate average speed and distance traveled. Riders should maintain their
relative position (lead, tail) throughout the activity.
7.6.10

Basketball Scenario
This scenario might be appropriate for sites where basketball courts are present. The
basketball scenario was developed to simulate a group of recreational basketball players
gathering to play a casual game of basketball for 120 minutes on an outdoor concrete or
macadam court. Between four and 10 players wearing appropriate PPE can participate in
this exercise.
•

From 0 to 15 minutes, two of the players will sweep court with push brooms
from the perimeter of the court to the center. While these two people are
sweeping the court, the remaining personnel should mill about under the basket
and take a few shots.

•

From 15 to 30 minutes, shot practice participants stand around the key as for a
free throw, with the exception that one of the participants is positioned under the
basket to retrieve the ball after each shot. The player closest to the basket on the
left side (facing the basket) takes two shots and the ball/shooter rotates counter
clockwise after those two shots. Each person shoots consecutively until everyone
has taken two shots. The entire group then rotates clockwise. This sequence
should be repeated until time expires. Ideally, each player should shoot from
each key position and take a turn retrieving the ball under the basket.

•

From 30 to 45 minutes, each player takes turns practicing lay-ups. All players
line up on the left side of the basket (facing the basket) and shoot one after
another. The first person shoots then retrieves the ball for next person in line
and so on. Players should use two basketballs with the second person bouncing
the ball outside of the key as the first person shoots. Players should run a full
cycle from left then a full cycle from right; repeating the left, right cycles until
the interval time is up.

•

From 45 to 60 minutes, shot practice as described in the 15 to 30 minute interval
above will be conducted.

•

From 60 to 75 minutes, a half-court game will be played to the degree practical.

•

From 75 to 100 minutes, shot practice as described in the 15 to 30-minute
interval above will be conducted.
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•

7.7

From 100 to 120 minutes, a lay-up drill as described in the 30 to 45 minute
interval above will be conducted.

Cumulative Exposure Scenario
A cumulative exposure study might be appropriate for sites where individuals move about a site
during the course of a day, with varying levels of exposure at multiple indoor and outdoor
locations. The objective is to estimate aggregate and cumulative exposure to asbestos over the
course of a day. Cumulative exposure studies should be conducted in order to increase
understanding of linkages between sources of asbestos and subsequent exposure and dose to
humans for use in mitigating risk and reducing exposure and disease.
Over periods of weeks, years or decades, exposures to environmental agents such as asbestos occur
intermittently rather than continuously. Yet long-term health effects, such as cancer, are routinely
projected based on an average dose over the period of interest (typically years), rather than as a
series of intermittent exposures. Consequently, long-term doses are usually estimated by summing
doses across discrete exposure episodes and then calculating an average dose for the period of
interest (e.g., year, lifetime).
For the cumulative exposure studies, representative members of the population of interest should
be selected for 24 hour sampling. The volunteers should be instructed to go about their day as
usual. That is, they should not modify their schedule or activities just because they will be wearing
a sampling pump.
A minimal description of exposure for a particular route must include exposure concentration and
the duration. This is the method of choice to describe and estimate short-term doses, where
integration times are of the order of minutes, hours or days. When projecting long term exposures,
on the order of years or a lifetime, since it is typically impractical to sample for the entire exposure
period, short-term exposure estimates are assumed to be representative of long-term periods and
are integrated to estimate long-term exposures, typically with a safety factor to account for
variability.
Observations of activities should be recorded throughout each cumulative exposure study, together
with the other relevant factors including locations and activities during the study.
Samples will be collected using a personal air pump with a flow rate of approximately 3.5 L/min.
Samples shall be collected open-faced with the inlet facing downward at a personal breathing zone
height of 4 to 6 feet for 24 hours. Because the battery life for a personal monitor is typically eight
to10 hours, the pump shall be changed out at approximately 8-hour intervals (keeping the same
filter cassette). Each pump shall be pre-calibrated to 3.5 L/min prior to use. Each monitor shall be
worn at normal breathing height during all waking hours. During sleep, the monitor will be placed
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in the same room as the sleeping individual. The sampling cassette will be placed proximal to the
breathing zone of the reclined participant.
Should a study subject participate in a high dust generating activity such as riding an ATV, the 24
hour sampling cassette event should be paused and a short term exposure sample should be
collected on a separate cassette with an appropriately calibrated sampling pump. Once the high
dust activity has been terminated, the original 24-hour cassette and pump should be resumed for
the remainder of the sampling period. Results of the 2 or more samples, depending on the number
of high dust generating events should be summed to derive the total 24-hour exposure data.
7.8

Background/Reference Sampling
Background/reference samples should be collected for all sampling events. A background or
reference sample is defined as a sample collected upwind at a distance sufficient to prevent being
influenced by the simulated activities and outside the site perimeter. To the degree practical, the
area selected for background or reference sampling should be free of known asbestos
contamination. The background level should reflect the concentration of asbestos in air for the
environmental setting on or near a site or activity location and can be used to evaluate whether or
not a release from the site or activity has occurred. Background level does not necessarily
represent pre-release conditions or conditions in the absence of influence from source at the site.
A background level may or may not be less than the detection limit, but if it is greater than the
detection limit, it should account for variability in local concentrations. Background or reference
samples should be collected concurrent with ABS using stationary sampling pumps. Sampling and
analytical parameters (sample volume grid opening count, etc.) should be prescribed to permit a
detection limit approximately an order of magnitude below that of the ABS detection limit.
An Aircon II sampling pump (or equivalent) will be calibrated to collect 10 L/min for on-site and
off-site air samples through the filter. The flow rate will allow a minimum target volume of 4000
L and will provide a sensitivity limit of 0.0001 S/cc. Lower volume air samples will be collected
concurrently at the ambient air sampling locations. Personal sampling pumps will be utilized in the
same manner with the same media at a flow rate between 2- and 3- L/min in order to collect a
sample volume of approximately 1000 L. The target sensitivity of these samples is also 0.0001
S/cc when additional grids are counted in accordance with the method. Co-located samples are
collected to sample a high and low volume of air to increase the likelihood of at least one of the
two samples being readable using the direct analytical method (ISO 10312).

7.9

Perimeter Sampling
Perimeter samples are defined as samples collected upwind, downwind or crosswind of a specific
activity. When selecting areas for ABS, consideration should be given to the potential for off-site
migration of contaminants and possible exposure of the public. Within the constraints of ABS, to
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the degree practical, particulate generation migration off-site should be minimized, and constraints
or mitigation protocols established to eliminate public exposure. These constraints/mitigation
protocols may include conducting the ABS in remote areas of the site, dust suppression using
water mist, building a containment structure, etc. Air sampling should be conducted to document
the airborne concentration of asbestos at the site perimeter during activities. Perimeter air
monitoring should be conducted to:
•
•
•
•

Document air quality during ABS and establish background or upwind levels of asbestos
during site activities
Monitor and document air quality during site activities near sensitive receptors
Provide risk management information and address public confidence
Reduce possible liabilities associated with ABS

Perimeter air sampling should be performed to ensure that ABS activities do not result in excessive
airborne asbestos emissions from the site. Air samples should be collected and analyzed to
determine the concentrations of asbestos at the site perimeter.
An Aircon II sampling pump (or equivalent) will be calibrated to collect 10 L/min for on-site and
off-site air samples through the filter. The flow rate will allow a target volume of 4000 L and will
provide a sensitivity limit of 0.0001 S/cc. Lower volume air samples will be collected
concurrently at the perimeter sampling locations using personal sampling pumps, if loading is an
issue. These pumps will be utilized in the same manner with the same media at a flow rate
between 2- and 3-L/min in order to collect a sample volume of approximately 1000 L. The target
sensitivity of these samples is also 0.0001 S/cc when additional grids are counted in accordance
with the method. Co-located samples are collected to sample a high and low volume of air to
increase the likelihood of at least one of the two samples being readable using the direct analytical
method (ISO 10312).
7.10

Soil Sampling
A sufficient number of soil samples should be collected to characterize the study area. Since
particulates are expected to be released from the entire study area, the primary objective of the soil
sampling is to estimate the populations mean concentration. Composite samples are appropriate
for characterizing study areas and a sampling design program such as Visual Sampling Plan is
recommended for calculating the number and location of samples with the appropriate confidence
intervals. Soil sampling should be conducted in accordance with ERT SOP #2012, Soil Sampling.
Soil characteristics should be documented in conjunction with the activity-based personal exposure
monitoring using American Society of Testing and Materials (ASTM), Method D2488 - 00:
Description and Identification of Soils (Visual-Manual Procedure), soil moisture by ASTM
Method D2216-05: Standard Test Methods for Laboratory Determination of Water (Moisture)
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Content of Soil and Rock by Mass and grain size by ASTM Method D6913-04e1: Standard Test
Methods for Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis or Method
D422-63 (2002): Standard Test Method for Particle-Size Analysis of Soils.
Soil samples should be representative of the soil. Table 3 provides examples of soil sampling
depths, which may be disturbed by the activity being performed.
The relationship between the concentration of asbestos in a source material (typically soil) and the
concentration of fibers in air that results when the source is disturbed is very complex, depending
on a wide range of variables. To date, no method has been found that reliably predicts the
concentration of asbestos in air given the concentration of asbestos in the source. Because of this
limitation, this SOP emphasizes an empiric approach, where concentrations of asbestos in air at the
location of a source disturbance are measured rather than predicted.
8.0

CALCULATIONS
The sample volume is calculated from the average flow rate of the pump multiplied by the number of
minutes the pump was running (volume = flow rate X time in minutes). The sample volume should be
submitted to the laboratory and identified on the chain of custody for each sample (zero for lot, and field
blanks).
The concentration result is calculated by dividing the number of asbestos structures reported after the
application of the cluster and matrix counting criteria by the sample volume (concentration = number of
asbestos structures / sample volume).

9.0

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
The following general QA procedures apply:
1.

All data must be documented on field data sheets or within site logbooks. Record the following:
date, time, location, sample identification number, pump number, flow rate, and cumulative time.

2.

All instruments/equipment must be operated in accordance with operating instructions as supplied
by the manufacturer, unless otherwise specified in the work plan. Equipment checkout and
calibration activities must occur prior to sampling/operation and they must be documented.

3.

Field blanks should be collected at a rate of one per twenty samples or one per sampling event,
whichever is greater

4.

Lot blanks should be collected at a rate of at least two per lot

STANDARD OPERATING PROCEDURES
SOP:
PAGE:
REV:
DATE:

2084
24 of 29
0.0
5/10/07

ACTIVITY-BASED AIR SAMPLING FOR ASBESTOS

5.

Collocated samples should be collected at the frequency of one per sampling event

For TEM analysis, the following QC procedures apply:

10.0

1.

Examine lot blanks to determine the background asbestos structure concentration.

2.

Examine field blanks to determine whether there is contamination by extraneous asbestos
structures during specimen preparation or handling.

3.

Examine laboratory blanks to determine if contamination is being introduced during critical phases
of the laboratory program.

4.

To determine if the laboratory can satisfactorily analyze samples of known asbestos structure
concentrations, reference filters shall be examined. Reference filters should be maintained as part
of the laboratory's Quality Assurance program.

5.

To minimize subjective effects, some specimens should be recounted by a different microscopist.

6.

Asbestos laboratories shall be accredited by the National Voluntary Laboratory Accreditation
Program.

7.

At this time, performance evaluation samples for asbestos in air are not commonly available for
Removal Program Activities; however, they should be considered on a case-by-case basis.

DATA VALIDATION
Results of QC samples will be evaluated for contamination. This information will be utilized to qualify the
environmental sample results accordingly with the project's data quality objectives.

11.0

HEALTH AND SAFETY
When working with potentially hazardous materials, follow U.S. EPA, OSHA, and corporate health and
safety procedures. More specifically, when entering an unknown situation involving asbestos, a powered
air-purifying respirator (PAPR) (full face-piece) is necessary in conjunction with high-efficiency particulate
air (HEPA) filter cartridges. See applicable regulations for action levels, permissible exposure levels (PEL)
and threshold limit values (TLV). If previous sampling indicates asbestos concentrations are below
personal health and safety levels, then Level D personal protection is adequate.
For all ABS, appropriate PPE, including Tyvek coveralls, protective gloves and foot wear, and a respirator
with HEPA filter cartridges (P-100 or equivalent) should be worn to protect participants. Details regarding
PPE and other protective measures should be specified in the site-specific Health and Safety Plan. Special
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consideration should be given to the physical safety of the event participants as well as heat stress
associated with performing vigorous activities in impermeable clothing.
12.0
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TABLE 1. Minimum Number of Grid Openings Required To Be Counted to Achieve a Given Analytical Sensitivity
and Detection Limit. (Adapted from ISO 10312)

Analytical
Sensitivity
Structures/cc
0.0001
0.0002
0.0003
0.0004
0.0005
0.0007
0.001
0.002
0.003
0.004
0.005
0.007
0.01

Limit of
Detection
Structures/cc
0.0003
0.0006
0.0009
0.0012
0.0015
0.0021
0.003
0.006
0.009
0.012
0.015
0.021
0.030

Volume of Air Sampled (Liters)
500

1000

2000

3000

4000

5000

1066
533
358
267
214
153
107
54
36
27
22
16
11

533
267
178
134
107
77
54
27
18
14
11
8
6

267
134
89
67
54
39
27
14
9
7
6
4
4

178
89
60
45
36
26
18
9
6
5
4
4
4

134
67
45
34
27
20
14
7
5
4
4
4
4

107
54
36
27
22
16
11
6
4
4
4
4
4
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TABLE 2. Suggested Meteorological Station Specifications
Variable

Accuracy

Resolution

Wind Speed (horizontal and vertical)

± (0.2 m/s + 5% of observed)

0.1 m/s

Wind Direction (azimuth and elevation)

± 5 degrees

1.0 degrees

Ambient Temperature

± 0.5" C

0.1" C

Precipitation

± 10% of observed or ± 0.5 mm

0.3 mm

Pressure

± 3 mb (0.3 kPa)

0.5 mb

Solar Radiation

± 5% of observed

10 W/m2

m/s = meters per second
"
C = degrees Centigrade
mm = millimeters
mb = millibar
W/m2 = watts per square meter
kPa = kilopascal
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TABLE 3. Soil Sampling Depth Based on Activities Performed

Activity Based Sampling Scenario
Raking (metal garden rake)
Raking (leaf rake)
ATV riding
Rototilling
Digging
Child Playing in the dirt
Weed Whacking
Lawn Mowing
Walking with Stroller
Two Bicycles
Activities on solid surfaces such as asphalt or
concrete

Soil Sampling Depth
Surface to 3 inches
Surface to 2 inch
Surface to 2 inch
Surface to 12 inches
Surface to depth of excavation
Surface to 3 inches
Surface to 2 inches
Surface to 2 inch
Surface to 2 inch
Surface to 2 inch
Microvacuum ASTM D 5755
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1.0

SCOPE AND APPLICATION
The purpose of this standard operating procedure (SOP) is to describe the procedures for the collection of
representative soil samples. Sampling depths are assumed to be those that can be reached without the use
of a drill rig, direct-push, or other mechanized equipment (except for a back-hoe). Analysis of soil samples
may determine whether concentrations of specific pollutants exceed established action levels, or if the
concentrations of pollutants present a risk to public health, welfare, or the environment.
These are standard (i.e., typically applicable) operating procedures which may be varied or changed as
required, dependent upon site conditions, equipment limitations or limitations imposed by the procedure.
In all instances, the actual procedures used should be documented and described in an appropriate site
report.
Mention of trade names or commercial products does not constitute U.S. Environmental Protection Agency
(EPA) endorsement or recommendation for use.

2.0

METHOD SUMMARY
Soil samples may be collected using a variety of methods and equipment depending on the depth of the
desired sample, the type of sample required (disturbed vs. undisturbed), and the soil type. Near-surface
soils may be easily sampled using a spade, trowel, and scoop. Sampling at greater depths may be
performed using a hand auger, continuous flight auger, a trier, a split-spoon, or, if required, a backhoe.

3.0

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE
Chemical preservation of solids is not generally recommended. Samples should, however, be cooled and
protected from sunlight to minimize any potential reaction. The amount of sample to be collected and
proper sample container type are discussed in ERT/REAC SOP #2003 Rev. 0.0 08/11/94, Sample Storage,
Preservation and Handling.

4.0

INTERFERENCES AND POTENTIAL PROBLEMS
There are two primary potential problems associated with soil sampling - cross contamination of samples
and improper sample collection. Cross contamination problems can be eliminated or minimized through
the use of dedicated sampling equipment. If this is not possible or practical, then decontamination of
sampling equipment is necessary. Improper sample collection can involve using contaminated equipment,
disturbance of the matrix resulting in compaction of the sample, or inadequate homogenization of the
samples where required, resulting in variable, non-representative results.

5.0

EQUIPMENT
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Soil sampling equipment includes the following:
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
6.0

Maps/plot plan
Safety equipment, as specified in the site-specific Health and Safety Plan
Survey equipment or global positioning system (GPS) to locate sampling points
Tape measure
Survey stakes or flags
Camera and film
Stainless steel, plastic, or other appropriate homogenization bucket, bowl or pan
Appropriate size sample containers
Ziplock plastic bags
Logbook
Labels
Chain of Custody records and custody seals
Field data sheets and sample labels
Cooler(s)
Ice
Vermiculite
Decontamination supplies/equipment
Canvas or plastic sheet
Spade or shovel
Spatula
Scoop
Plastic or stainless steel spoons
Trowel(s)
Continuous flight (screw) auger
Bucket auger
Post hole auger
Extension rods
T-handle
Sampling trier
Thin wall tube sampler
Split spoons
Vehimeyer soil sampler outfit
- Tubes
- Points
- Drive head
- Drop hammer
- Puller jack and grip
Backhoe

REAGENTS
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Reagents are not used for the preservation of soil samples. Decontamination solutions are specified in
ERT/REAC SOP #2006 Rev. 0.0 08/11/94, Sampling Equipment Decontamination, and the site specific
work plan.
7.0

PROCEDURES
7.1

7.2

Preparation
1.

Determine the extent of the sampling effort, the sampling methods to be employed, and the
types and amounts of equipment and supplies required.

2.

Obtain necessary sampling and monitoring equipment.

3.

Decontaminate or pre-clean equipment, and ensure that it is in working order.

4.

Prepare schedules and coordinate with staff, client, and regulatory agencies, if appropriate.

5.

Perform a general site survey prior to site entry in accordance with the site specific Health
and Safety Plan.

6.

Use stakes, flagging, or buoys to identify and mark all sampling locations. Specific site
factors, including extent and nature of contaminant, should be considered when selecting
sample location. If required, the proposed locations may be adjusted based on site access,
property boundaries, and surface obstructions. All staked locations should be utility-cleared
by the property owner or the On-Scene-Coordinator (OSC) prior to soil sampling; and
utility clearance should always be confirmed before beginning work.

Sample Collection
7.2.1

Surface Soil Samples
Collection of samples from near-surface soil can be accomplished with tools such as
spades, shovels, trowels, and scoops. Surface material is removed to the required
depth and a stainless steel or plastic scoop is then used to collect the sample.
This method can be used in most soil types but is limited to sampling at or near the
ground surface. Accurate, representative samples can be collected with this procedure
depending on the care and precision demonstrated by the sample team member. A flat,
pointed mason trowel to cut a block of the desired soil is helpful when undisturbed
profiles are required. Tools plated with chrome or other materials should not be used.
Plating is particularly common with garden implements such as potting trowels.
The following procedure is used to collect surface soil samples:
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7.2.2

1.

Carefully remove the top layer of soil or debris to the desired sample depth
with a pre-cleaned spade.

2.

Using a pre-cleaned, stainless steel scoop, plastic spoon, or trowel, remove and
discard a thin layer of soil from the area which came in contact with the spade.

3.

If volatile organic analysis is to be performed, transfer the sample directly into
an appropriate, labeled sample container with a stainless steel lab spoon, or
equivalent and secure the cap tightly. Place the remainder of the sample into
a stainless steel, plastic, or other appropriate homogenization container, and
mix thoroughly to obtain a homogenous sample representative of the entire
sampling interval. Then, either place the sample into appropriate, labeled
containers and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval or location into the
homogenization container and mix thoroughly. When compositing is complete,
place the sample into appropriate, labeled containers and secure the caps
tightly.

Sampling at Depth with Augers and Thin Wall Tube Samplers
This system consists of an auger, or a thin-wall tube sampler, a series of extensions,
and a "T" handle (Figure 1, Appendix A). The auger is used to bore a hole to a
desired sampling depth, and is then withdrawn. The sample may be collected directly
from the auger. If a core sample is to be collected, the auger tip is then replaced with
a thin wall tube sampler. The system is then lowered down the borehole, and driven
into the soil to the completion depth. The system is withdrawn and the core is
collected from the thin wall tube sampler.
Several types of augers are available; these include: bucket type, continuous flight
(screw), and post-hole augers. Bucket type augers are better for direct sample
recovery because they provide a large volume of sample in a short time. When
continuous flight augers are used, the sample can be collected directly from the
flights. The continuous flight augers are satisfactory when a composite of the
complete soil column is desired. Post-hole augers have limited utility for sample
collection as they are designed to cut through fibrous, rooted, swampy soil and cannot
be used below a depth of approximately three feet.
The following procedure is used for collecting soil samples with the auger:
1.

Attach the auger bit to a drill rod extension, and attach the "T" handle to the
drill rod.
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2.

Clear the area to be sampled of any surface debris (e.g., twigs, rocks, litter).
It may be advisable to remove the first three to six inches of surface soil for an
area approximately six inches in radius around the drilling location.

3.

Begin augering, periodically removing and depositing accumulated soils onto
a plastic sheet spread near the hole. This prevents accidental brushing of loose
material back down the borehole when removing the auger or adding drill rods.
It also facilitates refilling the hole, and avoids possible contamination of the
surrounding area.

4.

After reaching the desired depth, slowly and carefully remove the auger from
the hole. When sampling directly from the auger, collect the sample after the
auger is removed from the hole and proceed to Step 10.

5.

Remove auger tip from the extension rods and replace with a pre-cleaned thin
wall tube sampler. Install the proper cutting tip.

6.

Carefully lower the tube sampler down the borehole. Gradually force the tube
sampler into the soil. Do not scrape the borehole sides. Avoid hammering the
rods as the vibrations may cause the boring walls to collapse.

7.

Remove the tube sampler, and unscrew the drill rods.

8.

Remove the cutting tip and the core from the device.

9.

Discard the top of the core (approximately 1 inch), as this possibly represents
material collected before penetration of the layer of concern. Place the
remaining core into the appropriate labeled sample container. Sample
homogenization is not required.

10.

If volatile organic analysis is to be performed, transfer the sample into an
appropriate, labeled sample container with a stainless steel lab spoon, or
equivalent and secure the cap tightly. Place the remainder of the sample into
a stainless steel, plastic, or other appropriate homogenization container, and
mix thoroughly to obtain a homogenous sample representative of the entire
sampling interval. Then, either place the sample into appropriate, labeled
containers and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval into the
homogenization container and mix thoroughly.
When compositing is complete, place the sample into appropriate, labeled
containers and secure the caps tightly.
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7.2.3

11.

If another sample is to be collected in the same hole, but at a greater depth,
reattach the auger bit to the drill and assembly, and follow steps 3 through 11,
making sure to decontaminate the auger and tube sampler between samples.

12.

Abandon the hole according to applicable state regulations. Generally, shallow
holes can simply be backfilled with the removed soil material.

Sampling with a Trier
The system consists of a trier, and a "T" handle. The auger is driven into the soil to
be sampled and used to extract a core sample from the appropriate depth.
The following procedure is used to collect soil samples with a sampling trier:

7.2.4

1.

Insert the trier (Figure 2, Appendix A) into the material to be sampled at a 0o
to 45o angle from horizontal. This orientation minimizes the spillage of
sample.

2.

Rotate the trier once or twice to cut a core of material.

3.

Slowly withdraw the trier, making sure that the slot is facing upward.

4.

If volatile organic analyses are required, transfer the sample into an
appropriate, labeled sample container with a stainless steel lab spoon, or
equivalent and secure the cap tightly. Place the remainder of the sample into
a stainless steel, plastic, or other appropriate homogenization container, and
mix thoroughly to obtain a homogenous sample representative of the entire
sampling interval. Then, either place the sample into appropriate, labeled
containers and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval into the
homogenization container and mix thoroughly. When compositing is complete,
place the sample into appropriate, labeled containers and secure the caps
tightly.

Sampling at Depth with a Split Spoon (Barrel) Sampler
Split spoon sampling is generally used to collect undisturbed soil cores of 18 or 24
inches in length. A series of consecutive cores may be extracted with a split spoon
sampler to give a complete soil column profile, or an auger may be used to drill down
to the desired depth for sampling. The split spoon is then driven to its sampling depth
through the bottom of the augured hole and the core extracted.
When split spoon sampling is performed to gain geologic information, all work should
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be performed in accordance with ASTM D1586-98, “Standard Test Method for
Penetration Test and Split-Barrel Sampling of Soils”.
The following procedures are used for collecting soil samples with a split spoon:

7.2.5

1.

Assemble the sampler by aligning both sides of barrel and then screwing the
drive shoe on the bottom and the head piece on top.

2.

Place the sampler in a perpendicular position on the sample material.

3.

Using a well ring, drive the tube. Do not drive past the bottom of the head
piece or compression of the sample will result.

4.

Record in the site logbook or on field data sheets the length of the tube used to
penetrate the material being sampled, and the number of blows required to
obtain this depth.

5.

Withdraw the sampler, and open by unscrewing the bit and head and splitting
the barrel. The amount of recovery and soil type should be recorded on the
boring log. If a split sample is desired, a cleaned, stainless steel knife should
be used to divide the tube contents in half, longitudinally. This sampler is
typically available in 2 and 3 1/2 inch diameters. A larger barrel may be
necessary to obtain the required sample volume.

6.

Without disturbing the core, transfer it to appropriate labeled sample
container(s) and seal tightly.

Test Pit/Trench Excavation
A backhoe can be used to remove sections of soil, when detailed examination of soil
characteristics are required. This is probably the most expensive sampling method
because of the relatively high cost of backhoe operation.
The following procedures are used for collecting soil samples from test pits or
trenches:
1.

Prior to any excavation with a backhoe, it is important to ensure that all
sampling locations are clear of overhead and buried utilities.

2.

Review the site specific Health & Safety plan and ensure that all safety
precautions including appropriate monitoring equipment are installed as
required.
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8.0

3.

Using the backhoe, excavate a trench approximately three feet wide and
approximately one foot deep below the cleared sampling location. Place
excavated soils on plastic sheets. Trenches greater than five feet deep must be
sloped or protected by a shoring system, as required by OSHA regulations.

4.

A shovel is used to remove a one to two inch layer of soil from the vertical face
of the pit where sampling is to be done.

5.

Samples are taken using a trowel, scoop, or coring device at the desired
intervals. Be sure to scrape the vertical face at the point of sampling to remove
any soil that may have fallen from above, and to expose fresh soil for sampling.
In many instances, samples can be collected directly from the backhoe bucket.

6.

If volatile organic analyses are required, transfer the sample into an
appropriate, labeled sample container with a stainless steel lab spoon, or
equivalent and secure the cap tightly. Place the remainder of the sample into
a stainless steel, plastic, or other appropriate homogenization container, and
mix thoroughly to obtain a homogenous sample representative of the entire
sampling interval. Then, either place the sample into appropriate, labeled
containers and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval into the
homogenization container and mix thoroughly. When compositing is complete,
place the sample into appropriate, labeled containers and secure the caps
tightly.

7.

Abandon the pit or excavation according to applicable state regulations.
Generally, shallow excavations can simply be backfilled with the removed soil
material.

CALCULATIONS
This section is not applicable to this SOP.

9.0

QUALITY ASSURANCE/QUALITY CONTROL
There are no specific quality assurance (QA) activities which apply to the implementation of these
procedures. However, the following QA procedures apply:
1. All data must be documented on field data sheets or within site logbooks.
2. All instrumentation must be operated in accordance with operating instructions as supplied by the
manufacturer, unless otherwise specified in the work plan. Equipment checkout and calibration
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SOIL SAMPLING

activities must occur prior to sampling/operation, and they must be documented.
10.0

DATA VALIDATION
This section is not applicable to this SOP.

11.0

HEALTH AND SAFETY
When working with potentially hazardous materials, follow U.S. EPA, OHSA and corporate health and
safety procedures, in addition to the procedures specified in the site specific Health & Safety Plan..

12.0

REFERENCES
Mason, B.J. 1983. Preparation of Soil Sampling Protocol: Technique and Strategies. EPA-600/4-83-020.
Barth, D.S. and B.J. Mason. 1984. Soil Sampling Quality Assurance User's Guide. EPA-600/4-84-043.
U.S. Environmental Protection Agency. 1984 Characterization of Hazardous Waste Sites - A Methods
Manual: Volume II. Available Sampling Methods, Second Edition. EPA-600/4-84-076.
de Vera, E.R., B.P. Simmons, R.D. Stephen, and D.L. Storm. 1980. Samplers and Sampling Procedures
for Hazardous Waste Streams. EPA-600/2-80-018.
ASTM D 1586-98, ASTM Committee on Standards, Philadelphia, PA.
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Appendix H
Standard Operating Procedures (SOPs)
for Stream Gauge O&M
(placeholder - will be provided by EPA)

