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SECTION 00300 
 

CONTRACT DOCUMENTS AND BID FORM 
 
PROJECT IDENTIFICATION: Ernie’s Garage Asbestos Abatement and Building 

Demolition 
  
THIS BID IS SUBMITTED TO: Credere Associates, LLC 

(Owner’s Representative) 
 776 Main Street 
 
 
 
 
 
 
PRE-BID CONFERENCE: 
(Recommended but Not Mandatory) 
 
BID DUE DATE: 
 
 
 
CONTRACT COMPLETION DATE: 

Westbrook, Maine 04092 
rpatten@credereLLC.com 
 
 
 
 
Ernie’s Garage, 180 East Main St, Tilton Tuesday, 
Dec. 11, 2012, 10:00 AM 
 
Tuesday, Dec. 18, 2012, 4:00 PM  
(electronic submittal via email is preferable) 
 
45 Days After Notice to Proceed 

  
INTRODUCTION: 
 
On behalf of the Site owner, the Town of Tilton (Owner), Credere Associates, LLC (Owner’s 
Representative) is accepting Bids from qualified firms or individuals for the abatement and 
demolition associated with the Ernie’s Garage Site located at 180 East Main Street in Tilton, NH 
in accordance with these Contract Documents. 
 
The following conditions apply to this Bid Form: 
 
BID CONDITIONS: 
 
1. The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a 

subcontract agreement with the Owner’s Representative to perform and furnish all Work as 
specified or indicated in these Contract Documents for the Bid Price indicated in this Bid and 
in accordance with the other terms and conditions of the Contract Documents.  The 
Subcontract Agreement to be used for the Project is included as Attachment 1. 

2. This Bid will remain subject to acceptance for thirty (30) days after Bid opening. 

3. In submitting this Bid, Bidder represents that: 
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a. Bidder has examined and carefully studied the Contract Documents and the following 
Addenda, receipt of all of which is hereby acknowledged: 

 
Date 

 
Number 

 
__________ 

 
__________ 

 
__________ 

 
__________ 

 
__________ 

 
__________ 

 
b. Bidder has visited the site, and become familiar with and is satisfied as to the local, and 

all site conditions that may affect cost, progress, performance, or furnishing of the Work. 

c. Bidder is familiar with and is satisfied as to all federal, state, and local Laws and 
Regulations that may affect cost, progress, performance, and furnishing of the Work. 

d. Bidder has obtained and carefully studied (or assumes responsibility for having done so) 
all such examinations, investigations, explorations, tests, studies and data concerning 
conditions at or contiguous to the Site or otherwise which may affect cost progress, 
performance or furnishing of the Work or which relate to any aspect of the means, 
methods, techniques, sequences and procedures of construction to be employed by Bidder 
and safety precautions and programs incident thereto.  Bidder does not consider that any 
additional examinations, investigations, explorations, tests, studies or data are necessary 
for the determination of this Bid for performance and furnishing of the Work in 
accordance with the times, price and other terms and conditions of the Contract 
Documents. 

e. Bidder has correlated the information known to Bidder, information and observations 
obtained from visits to the site, reports and drawings identified in the Contract 
Documents and all additional examinations, investigations, explorations, tests, studies 
and data with the Contract Documents.   

f. Bidder has given Owner’s Representative written notice of all conflicts, errors, 
ambiguities or discrepancies that Bidder has discovered in the Contract Documents and 
the written resolution thereof by Owner’s Representative is acceptable to Bidder, and the 
Contract Documents are generally sufficient to indicate and convey understanding of all 
terms and conditions for performing and furnishing the Work for which this Bid is 
submitted.   

g. This Bid is genuine and not made in the interest of or on behalf of any undisclosed 
person, firm or corporation and is not submitted in conformity with any agreement or 
rules of any group, association, organization or corporation; Bidder has not directly or 
indirectly induced or solicited any other Bidder to submit a false or sham Bid; Bidder has 
not solicited or induced any person, firm or corporation to refrain from bidding; and 
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Bidder has not sought by collusion to obtain for itself any advantage over any other 
Bidder or over Owner or Owner’s Representative.   

h. Anticipated contract award date is December 21, 2012.  Bidder acknowledges that 
Bidder has capacity and capabilities to start work and complete the project scope within 
45 days of award. 

4. Existing Conditions:  A description of the Site including exterior and interior features, a site 
location figure, a site plan and site photographs was provided in the Phase I Environmental 
Site Assessment completed by Credere Associates, LLC dated November 2, 2010.  Pertinent 
excerpts from this report are included as Attachment 2.  A full version of the Phase I report 
is available online through the NHDES OneStop Database: 
http://www2.des.state.nh.us/DESOnestop/PRSDetail.aspx?ID=0004557&Type=PRS 
Please note that changes to the Site conditions may have occurred since the publication of the 
above report.  The Subcontractor is responsible for reviewing the current Site conditions and 
incorporating any changes in Site conditions into their Bid.   

5. Scope of Work and Technical Requirements:  Bidder is required to complete the following 
scope of work as part of these Contract Documents:   

a. Previous Information: A hazardous building materials survey was conducted for the Site 
as part of a Phase II Environmental Site Assessment completed by Credere Associates, 
LLC dated June 2, 2011.  Pertinent excerpts from this report are included in Attachment 
3.  A full version of the Phase II report is available online through the NHDES OneStop 
Database.  The Subcontractor is to incorporate this information into their Bid. 

b. Testing: Subcontractor is responsible for completing the necessary characterizations and 
approvals for disposal facility acceptance and air clearance in accordance with the draft 
Site Specific Quality Assurance Project Plan included in Attachment 4.  Specifically, 
this will include sampling and analysis of: 

i) Universal wastes and/or containerized hazardous wastes as necessary to meet disposal 
facility acceptance and all state and/or federal requirements;  

ii) Any previously unidentified suspect asbestos that may be discovered during 
demolition; 

iii) Air clearance sampling following asbestos abatement; and 

iv) Building demolition debris generated following the razing of the site building. 

c. Permitting, Approvals & Disposal Facility Acceptance:  The Subcontractor is responsible 
for obtaining any local/state permits (DigSafe, building, demolition, excavation, utility 
disconnection, waste disposal facility acceptance, etc.) as well as state 
notifications/permitting (asbestos, etc.) as necessary to implement the work.  The cost of 
all permitting will be the sole responsibility of the Subcontractor. 
 
Please note that the Owner’s Representative is responsible for obtaining EPA 

http://www2.des.state.nh.us/DESOnestop/PRSDetail.aspx?ID=0004557&Type=PRS
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Brownfields approvals and conducting community notifications, including the Site 
Specific Quality Assurance Project Plan and State Historic Preservation Office Section 
106 review and approval. 

d. Safety:  Neither the Owner nor the Owner’s Representative are responsible for the safety 
compliance of Subcontractor, their employees or subcontractors.  Subcontractor is to 
ensure that they meet current requirements of the Occupational Safety and Health 
Administration (OSHA).  

e. Submittals:  The Subcontractor is required to provide to Owner’s Representative the 
following submittals as part of the project.  Submittals i), ii), and iii) must be complete 
and approved in writing (email is acceptable) by the Owner’s Representative prior to 
initiating any on-site work associated with this contract. 

i) Subcontractor to provide Construction Worker Safety Plan, including documentation 
of training, licensing, and certification for all asbestos abatement workers, for 
approval prior to implementing work. 

ii) Subcontractor to provide copies of all pre-demolition testing results, notifications, 
permits, approvals, and waste facility acceptance documentation for approval prior to 
implementing work.  At a minimum, these will include: 

(1) Digsafe Ticket 

(2) Building / Demolition Permit 

(3) Identification and contact information of asbestos abatement, waste 
transportation, and any other subcontractors 

(4) An inventory of all universal and containerized hazardous wastes that includes a 
description of each material, the total quantity, and notes pertaining to any 
damaged equipment or containers, as applicable 

(5) New Hampshire Department of Environmental Services Asbestos Notification 

(6) Asbestos disposal facility waste acceptance documentation 

(7) Demolition debris disposal facility waste acceptance documentation 

iii) Subcontractor to provide name of waste disposal facilities and transport 
subcontractors, include both those used for asbestos waste and building demolition 
debris, for approval prior to implementing work. 

iv) At the conclusion of asbestos abatement, the Subcontractor is to provide to Owner’s 
Representative the results of all required air clearance sampling. 

v) Subcontractor to provide certified payrolls in accordance with the Davis Bacon Act 
(see Bid Form Section 6, below). 
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vi) At the conclusion of the work activities, the Subcontractor is to provide to Owner’s 
Representative signed manifests, Bill of Ladings, and weight slips for disposal of all 
waste materials following offsite disposal as part of project closeout.  This includes 
documentation for asbestos, universal and hazardous wastes, and building demolition 
debris. 

f. Mobilization:  The Contractor shall provide site preparatory work and operations, 
including, but not limited to, those necessary for the movement of personnel, equipment, 
supplies, and incidentals to the site of the work; and for all other work and operations 
which must be performed or for costs which must be incurred prior to beginning work. 

g. Temporary Fencing:  Subcontractor to provide 6 foot high temporary fencing around 
entire building work area to secure building area during work activities.  This is to 
prevent public from entering building during work activities.  Subcontractor shall 
maintain the fencing throughout the performance of this work. 

h. Temporary Utilities:  No utilities are currently available at the project Site.  The 
Subcontractor is to provide or make arrangements for the supply of any utilities (electric, 
water, sanitary, wastewater, etc.) necessary for the completion of work.  This cost is 
incidental to the Subcontract. 

i. Traffic Control:  Subcontractor to provide traffic control for construction vehicles 
entering and leaving East Main Street. 

j. Utility Disconnection:  The Subcontractor is to remove all utilities to the onsite buildings 
(water, electric, sewer, phone, etc.).  All utilities shall be properly discontinued as 
coordinated with the service provider, cut, and capped prior to entering the building in 
accordance with local/utility requirements.  The Subcontractor is responsible for 
coordinating these activities directly with the appropriate utilities.  

k. Asbestos Abatement & Disposal:  Asbestos has been identified on and in the onsite 
buildings as identified in Attachment 3.  The Subcontractor is to furnish labor, materials, 
equipment; including all supplies necessary, to complete the proper removal and disposal 
of asbestos containing materials (ACM), and complying with all applicable federal, state, 
and local regulations.  The Contractor shall be responsible for adherence and compliance 
with all NHDES, U.S. EPA, OSHA, NHDOT, and U.S. DOT regulations regarding 
removal, transport and disposal of known asbestos containing materials/items and those 
that are identified during execution of the Contract.  Subcontractor and Workers shall 
have all appropriate and required training, licensing, and certifications in accordance with 
federal, state, and local requirements, including, but not limited to, NHDES Chapter Env-
A 1800 Asbestos Management and Control regulations.   
 
All asbestos containing materials that are readily accessible or otherwise scheduled for 
demolition shall be removed and disposed from the buildings by the Subcontractor in 
accordance with NH Code of Administrative Rules Env-A 1802.  The Subcontractor acts 
as “Owner or Operator (O/O)” of the asbestos abatement activities as defined in New 
Hampshire Code of Administrative Rules Env-A 1802, and assumes all responsibilities as 
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such, including, but not limited to: notifications for Major Asbestos Abatement Projects 
and Notifications for Demolitions, documents to be retained on-site, required records, 
retention of records, and work practice requirements. 
 
It is the responsibility of the Contractor to verify the types and amounts of asbestos 
containing materials that are present in and around the onsite buildings, conduct any 
additional site characterization/testing, and to remove and dispose all asbestos containing 
materials present. Contractor will assume that inaccessible areas in the Site may contain 
asbestos, and will provide sampling and analysis of suspect materials uncovered during 
demolition in accordance with NHDES Env-An 1800 and the draft Site Specific Quality 
Assurance Project Plan included in Attachment 4. 
 
The Subcontractor shall provide an independent industrial hygienist to perform any 
necessary clearance air sampling following abatement in accordance with NH Chapter 
Env-A 1800.  The Owner’s Representative may provide additional confirmatory 
sampling at their discretion prior to approval of project closeout. 

l. Universal and Hazardous Waste Removal & Disposal: Please note that universal wastes 
(fluorescent bulbs, lighting ballasts, thermostats, batteries, etc.) as well as small quantities 
of containerized hazardous materials (gas can, paints, cleaners, degreasers, etc.) are 
located within and around the buildings.  The Subcontractor is required to properly 
remove, consolidate, transport and dispose of all such materials in accordance with all 
NHDES, U.S. EPA, OSHA, NHDOT, and U.S. DOT regulations including but not 
limited to NHDES Env-Hw 100-1100 – Hazardous Waste Rules, 49 CFR 100-199 - 
Transportation of Hazardous Materials, 40 CFR 256 – Guidelines for Development and 
Implementation of State Solid Waste Management Plans, 40 CFR 761 PCBs 
Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions, 40 CFR 82, 
Subpart F - Recycling and Emissions Reductions, and 40 CFR 264 – Standards for 
Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal facilities. 

m. PCB Containing Building Materials:  As documented in Attachment 3, several building 
components were identified to contain polychlorinated biphenyls (PCBs).  While these 
materials were not detected in exceedance of 50 parts per million (ppm), and therefore 
are not defined as a PCB Bulk Product Waste under the EPA Toxics Substance Control 
Act (TSCA), the waste stream generated from the demolition of these materials must be 
disposed of in accordance with the at-found concentrations of PCBs in the waste stream 
as identified through the testing described above.  All demolition debris must be disposed 
at a facility permitted to accept PCB-containing products consistent with the at-found 
concentrations in the waste stream generated at the Site.  The Subcontractor shall assume 
that all building demolition debris will require disposal at a facility that is permitted to 
accept non-TSCA regulated PCB-containing waste with concentrations below 50 ppm. 

n. Lead Containing Building Components:  As documented in Attachment 3, lead based 
paint was identified on multiple surface locations on/in the Site buildings.  The 
Subcontractor is to ensure that all building components are to be removed and disposed in 
accordance with all applicable federal and state regulations.  The selected disposal 
facility must be properly permitted to accept demolition debris that contains lead-based 
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paint consistent with the concentrations identified through the testing described above.  In 
addition, the Subcontractor is to follow the Lead in Construction Standard as 
promulgated by OSHA.   

o. Building Removal & Disposal: Contractor is responsible to assure proper handling, 
removal, storage, loading, and disposal/recycling of all building demolition debris (solid 
waste) materials removed during the demolition project. 
 
Subcontractor shall provide handling, removal, and disposal of solid waste with qualified 
and licensed personnel in accordance with all applicable regulations to include but not 
limited to OSHA, USEPA, NHDES, and NHDOT.  

p. Concrete Removal and Disposal:  Subcontractor to remove the concrete slabs as well as 
top of foundation wall to 1-foot below adjacent existing grade.  Concrete debris to be 
transported and disposed offsite in accordance with all applicable regulations to include 
but not limited to OSHA, USEPA, NHDES, and NHDOT. 

q. Exterior Debris:  Several piles of solid waste debris are scattered throughout the Site.  
The Subcontractor is to remove and properly dispose of these materials from the Site. 

r. Dust Control: The Subcontractor shall use water sprinkling, temporary enclosures, and 
other suitable methods to limit visible dust and dirt rising and scattering in the air to the 
lowest practical level.  Sufficient water shall be supplied for the building, demolition-
related debris, and site restoration to meet Federal, State, and local air-quality regulations 
and to minimize dust during demolition. 
 
Wet suppression will be applied on a routine basis as necessary to control dust.  Several 
applications per day may be necessary to control dust depending upon weather conditions 
and work activity.  At a minimum, wet suppression shall be applied to the demolition 
area, haul roads, and exposed soils and dirt.  Water runoff generated by dust control will 
be retained on-site. 
 
Haul truck cargo areas shall be securely and completely covered during material transport 
on public roadways.  Vehicles leaving the site shall have no mud or dirt on the vehicle 
body or wheels.  Any foreign matter on the vehicle body or wheels will be physically 
removed prior to vehicle’s entering of a public roadway.  Vehicles will not be permitted 
to leave the Site with exterior mud or dirt that has the potential to be deposited on public 
roadways.  If mud or dirt is tracked onto the public roadway it must be immediately 
collected and brought back to the site using hand tools, a street sweeper, etc.  All costs 
associated with dust control are the responsibility of the Subcontractor. 

s. Site Restoration:  At the conclusion of work, the Subcontractor shall grade foundation 
hole to ensure safety of public (3:1 minimum slopes) and remove all temporary facilities 
and fencing.  No other site restoration is necessary. 

6. Federal Bidding Requirements:  The project is being funded through a U.S. Environmental 
Protection Agency (EPA) Brownfields Cleanup Grant.  Therefore all work is subject to 
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Federal contracting requirements including compliance with the Davis Bacon Act.  The 
Federal contracting requirements are outlines in Attachment 5.  Submission of certified 
payrolls is a requirement for payment by the Owner’s Representative. 

7. The Contractor certifies that it shall not sublet, sell, transfer, assign, or dispose of any portion 
of the Contract or Contracts without written consent of the Owner Representative.  Any 
subcontracts, or transfer of Contract, shall not relieve the Contractor of liability under the 
Contract.  

8. Bidder will complete the work for a Lump Sum Bid Contract Price being the amount 
presented on the following page.  In the case of a discrepancy, the unit cost entered for the 
unit in the Base Bid will govern.  In the event of discrepancies, unit prices expressed in 
words shall govern over unit prices expressed in figures; and unit prices shall govern over 
extended totals. 
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1 

Testing, permitting, approvals, 
submittals, mobilization, 
temporary fencing, utility 
disconnection, asbestos abatement 
& disposal, universal and 
hazardous waste removal & 
disposal, exterior solid waste 
debris removal & disposal, 
building removal & disposal, 
concrete slab/foundation removal 
and disposal, clearance testing, 
and project closeout documents at  
 
 
 _______________________  
 
 
 _______________________  
Dollars per Unit. 

EACH 1 $ __________  $ __________  

 
TOTAL LUMP SUM BID:  The Sum of (in words): 
 
 
 ___________________________________________________________  
 

$ __________  
 

General Subcontractor 
Name  
General Subcontractor 
Address  
General Subcontractor 
City, State  
Asbestos Abatement 
Subcontractor Firm Name  
Asbestos Abatement 
Subcontractor Address  
Asbestos Abatement 
Subcontractor City, State  

BID FORM:  Ernie’s Garage Asbestos Abatement and Building Demolition 
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9. The Contract will be awarded by the Owner Representative to the Bidder with the lowest 
Responsive Bid presented on the Bid Form.   

10. The Owner Representative reserves the right to accept or reject any or all Bids if determined 
to be in the best interests of the Owner. 

11. Communications concerning this Contractor Bid shall be addressed in writing to: 
 
 
Subcontractor Name:           
 
 
Address:            
 
 
Telephone No.            
 
 
Email Address.           
 
12. Questions regarding the terms used in this Bid shall be directed in writing to the Owner 

Representative directly: Rip Patten, PE, Program Manager, Credere Associates, LLC, (207) 
828-1272 X 35, rpatten@credereLLC.com. 
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SUBMITTED on _______________    ____________________, 20__________ 
 
State Contractor License No. _________________________________     
 
IF Bidder is: 
 
An Individual 
 

By                (SEAL) 
(Individual's Name) 

 
doing business as         

 
Business address:        

              
              
 

Phone No.           
 
 
A Partnership 
 

By                (SEAL) 
(Firm Name) 

 General Partner:        
 

Business address         
              
              
 

Phone No.           
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A Corporation 
 

By                (SEAL) 
(Corporation Name) 

 State of Incorporation:       
 

By                (SEAL) 
(Name of Person Authorized to Sign) 

 Title:          
 

(Corporate Seal) 
 

Attest              
(Secretary) 

 
Business address:        

             
             
 

Phone No.           
 
 
A Joint Venture 
 

By                (SEAL) 
(Individual's Name) 

Address:          
            
            
 

By                (SEAL) 
(Individual's Name) 

Address:          
            
            
 
 Telephone Number and Address for receipt of official communications: 
                
                
                
 
(Each joint venturer must sign.  The manner of signing for each individual, partnership and 
corporation that is a party to the joint venture should be in the manner indicated above.) 
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SUBCONTRACTING AGREEMENT 

 

 

This Agreement (“Agreement”) is entered into on the Enter Day day of Enter Month, Enter 
Year by and between CREDERE ASSOCIATES, LLC (hereinafter referred to as 
“CREDERE”), whose address is 222 Saint John Street, Suite 314, Portland, Maine, 04102, and 
Enter SUBCONTRACTOR Name, (hereinafter referred to as the “SUBCONTRACTOR”), 
whose address is Enter SUBCONTRACTOR Address, for the performance of services as 
described in individual task order agreements to be established.  A general form for each Task 
Order is set forth as Appendix I.   

W I T N E S S E T H 

WHEREAS, CREDERE is desirous of retaining the SUBCONTRACTOR for the purpose of 
providing services in furtherance of CREDERE’s responsibilities under its Prime Contract; and 

WHEREAS, the SUBCONTRACTOR is prepared to render such specialized services on the 
terms of this Agreement; 

NOW, THEREFORE, the parties for and in consideration of the mutual promises and 
covenants contained herein agree as follows: 

ARTICLE 1 
THE PRIME CONTRACT 

A. SUBCONTRACTOR acknowledges that it will be familiar with and understand all of the 
documents which form a part of the Prime Contract, including those documents and clauses 
that are incorporated therein by reference.  In addition to the provisions of this Agreement, 
SUBCONTRACTOR agrees to be bound to CREDERE and to assume toward CREDERE 
all the obligations, liabilities, responsibilities, conditions, requirements and duties that 
CREDERE, by the Prime Contract or applicable laws, assumes toward or is bound to 
Owner, directly or indirectly, insofar as the Prime Contract and the applicable law apply to 
the services to be performed under this Agreement.  SUBCONTRACTOR shall also be 
bound to the same limitations, restrictions and restrictive conditions upon its rights, 
privileges, remedies and powers toward CREDERE as CREDERE is so limited, restricted 
and restrictively conditioned toward Owner, directly or indirectly, by the Prime Contract or 
applicable law.  In addition, it is agreed that CREDERE may exercise the same rights, 
powers, privileges and remedies toward SUBCONTRACTOR as Owner may exercise, 
directly or indirectly, toward CREDERE by the Prime Contract or applicable law.  This 
Section applies to administrative, procedural and risk allocation and dispute resolution 
provisions of the Prime Contract as well as to provisions of the Prime Contract dealing with 
the scope and character of the services to be performed.  The entire Prime Contract is 
incorporated by reference as part of this Agreement and will apply to each Task Order.  
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B. In the event of any conflicts or ambiguities between or among this Agreement and the Prime 
Contract, then the stricter, greater or higher quality requirement shall control.  However, 
where the issue is the scope or quantity of services required of the SUBCONTRACTOR, the 
requirements of this Agreement, including its Appendices, shall prevail over any conflicting 
requirements of the Prime Contract. 

C. This Agreement shall be governed by and construed in accordance with the state law which 
governs the Prime Contract, and if no state is specified, in accordance with the laws of the 
State of Maine. 

ARTICLE 2 
COMPENSATION AND PAYMENT 

A. SUBCONTRACTOR shall be compensated for its services in accordance with the 
provisions of Appendix II – Compensation and Payment, attached hereto and by this 
reference made a part hereof.  SUBCONTRACTOR’s invoices must be submitted on Owner 
furnished forms, if required, and must include all appropriate details, including dates and 
personnel involved in all services performed on behalf of the SUBCONTRACTOR. 

B. Payment by CREDERE to the SUBCONTRACTOR shall be made against a properly 
itemized invoice within seven (7) days after CREDERE’s receipt of its payment from the 
Owner.  Receipt of payment from the Owner for the SUBCONTRACTOR's services is 
a condition precedent to payment by CREDERE to SUBCONTRACTOR. 

ARTICLE 3 
CHANGES IN SERVICES 

A. CREDERE reserves the right, without impairing this Agreement, to order changes or 
alterations in the services to be performed hereunder.  If changes or alterations, ordered in 
writing by CREDERE, affect the cost or progress of the services, adjustments shall be made 
in the time for performance or compensation owing to SUBCONTRACTOR, as the case 
may be, as mutually agreed upon in writing, between CREDERE and SUBCONTRACTOR. 

B. Any additional service SUBCONTRACTOR performs without a written authorization 
signed by CREDERE will be at SUBCONTRACTOR’s sole cost and expense. 

ARTICLE 4 
SCHEDULE AND TERMINATION 

A. SUBCONTRACTOR shall comply with the time schedule as established in each task order.  
Time is of the essence of this Agreement. 

B. It is expressly agreed and understood that this Agreement may be terminated at any time by 
CREDERE, with or without cause.  If CREDERE should elect to terminate this Agreement, 
then CREDERE shall give the SUBCONTRACTOR written notice stating such intent to 
terminate. 
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C. If the stated reason given by CREDERE for termination is for cause, and the 
SUBCONTRACTOR fails to remedy the failure or breach within ten (10) days of the notice, 
then CREDERE shall have the right to terminate this Agreement at the end of such notice 
period.  In such event, SUBCONTRACTOR’s sole compensation shall be for fees earned to 
date of termination, less any amounts due CREDERE as well as damages arising from the 
SUBCONTRACTOR’s breach. 

D. If CREDERE terminates this Agreement for any reason other than for cause, then the 
SUBCONTRACTOR’s sole remedy in such case shall be the value of such services 
properly rendered up to the time of such termination plus a reasonable profit thereon, less 
any amounts previously received by the SUBCONTRACTOR and any amounts then owing 
to CREDERE for any reason.  In no event shall SUBCONTRACTOR by entitled to 
anticipated profits as a result of termination by CREDERE.  If CREDERE should terminate 
this Agreement for cause and it is later determined that cause did not exist for such 
termination, the termination will be deemed as one occurring under this paragraph. 

ARTICLE 5 
INDEPENDENT CONTRACTOR 

A. It is understood and agreed that SUBCONTRACTOR shall perform the services hereunder 
as an independent contractor and not as an employee of CREDERE.  SUBCONTRACTOR 
is responsible for the means and methods used in performing its services under this 
Agreement.  Accordingly, SUBCONTRACTOR, its employees and agents shall not be 
eligible for any employee benefits including, but not limited to Workers' compensation, 
insurance, pension, health or life insurance, short or long-term disability, accidental death or 
dismemberment, or other benefits offered by CREDERE to its employees. 

B. CREDERE will make no deductions from any of the payments due to SUBCONTRACTOR 
hereunder for state or federal tax purposes, including but not limited to, social security, 
income tax withholding, disability, and other payroll tax requirements, except as necessary 
to comply with law or to protect CREDERE’s interests.  SUBCONTRACTOR agrees that it 
shall be personally responsible for any and all taxes and other payments due on payments 
received from CREDERE hereunder. 

ARTICLE 6 
QUALITY OF SERVICES 

A. SUBCONTRACTOR shall perform its services in a diligent, prudent and workmanlike 
manner consistent with (i) generally accepted practices and standards for nationally 
recognized firms engaged in similar services, and (ii) in accordance with the terms and 
conditions of this Agreement and such standards, specifications and rules contained in the 
Prime Contract.  In the event that the services of SUBCONTRACTOR fail to conform to the 
foregoing requirements, without waiver of or prejudice to any other rights or remedies 
CREDERE may have and without limitation of SUBCONTRACTOR’s representations 
hereunder, SUBCONTRACTOR covenants and agrees to make good such deficiencies and 
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any damage or loss caused by the deficient services at SUBCONTRACTOR’s expense and 
without cost to CREDERE.  Neither acceptance of all or any part of the services by 
CREDERE, nor any payment made by CREDERE, shall relieve the SUBCONTRACTOR of 
its responsibilities hereunder. 

B. SUBCONTRACTOR shall have a documented Quality Assurance / Quality Control 
(QA/QC) program that provides for checking and reviewing of its services for accuracy and 
correctness.  Prior to submission of final documents, SUBCONTRACTOR shall check and 
review SUBCONTRACTOR’s services for accuracy and correctness according to the 
QA/QC program.  SUBCONTRACTOR shall maintain written records of these checks and 
reviews and, upon request by CREDERE, shall supply copies of the SUBCONTRACTOR’s 
QA/QC process documentation.  CREDERE shall be permitted to conduct independent 
audits to verify that SUBCONTRACTOR’s QA/QC processes are being followed, and 
SUBCONTRACTOR shall fully cooperate with such audits.  Should the 
SUBCONTRACTOR not have an acceptable documented QA/QC program, CREDERE 
shall have the right to require that SUBCONTRACTOR comply with any of CREDERE’s 
QA/QC processes.  Failure by SUBCONTRACTOR to comply with these QA/QC 
requirements, at its own cost, shall be a material breach of this Agreement.  Nothing in this 
paragraph shall in any way limit SUBCONTRACTOR’s responsibility or liability for any 
errors or omissions in its or its subcontractor’s services. 

ARTICLE 7 
INDEMNITY 

A. To the fullest extent permitted by law, SUBCONTRACTOR agrees to defend, indemnify 
and save harmless CREDERE, its parent and affiliated companies and the Owner, and the 
directors, officers and employees of each of them (the “Indemnitees”) against any and all 
losses, damages, compensations, claims, demands, suits, judgments, and expenses 
(including court costs and attorney’s fees) including but not limited to those arising out of 
any illness, injury, disease or death or damage to property, that occurs or are alleged to have 
occurred as a result of the acts, errors or omissions of SUBCONTRACTOR or its 
SUBCONTRACTOR(s) or the employees of either of them.   

 This indemnification obligation shall apply, without limitation, to all matters involving 
injured employees of SUBCONTRACTOR or any lower tier supplier or subcontractor, 
regardless of any provisions of the applicable Workers Compensation laws, and in particular 
regardless of the exclusive remedy and/or employees immunity provisions of those laws, all 
of which are hereby expressly waived.  The indemnification obligation contained in this 
section shall apply even if the injuries are caused in part by the negligence or other legal 
fault of a party indemnified hereunder. 

B. SUBCONTRACTOR agrees to defend, indemnify and save harmless the Indemnitees from 
any and all claims, royalties, damages, and costs arising out of SUBCONTRACTOR’s or its 
subcontractor’s services resulting from  (a)  any infringement, or alleged infringement of 
any patents or for the misuse of any patented article by SUBCONTRACTOR, or its 
subcontractors, or  (b)  the infringement or alleged infringement of any patents caused by 
Owner’s use or operation of the results of the services performed hereunder following the 
completion thereof by SUBCONTRACTOR or  (c)  the use or misuse by 
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SUBCONTRACTOR or its subcontractors of any confidential information or secret 
processes. 

C. The SUBCONTRACTOR shall defend, indemnify and hold the Indemnitees harmless from 
any and all claims and liens for labor, services or material furnished by the 
SUBCONTRACTOR or its employees, agents and subcontractors under this Agreement. 

D. The obligations expressed in this Article shall survive the termination or expiration of this 
Agreement. 

ARTICLE 8 
INSURANCE 

A. SUBCONTRACTOR shall purchase and maintain at its own expense, insurance covering 
worker's compensation and employer's liability, automobile liability (all owned and non-
owned vehicles), commercial general liability on an "occurrence" rather than a "claims-
made" basis and professional and/or pollution liability insurance.  The minimum limits of 
liability shall be as follows, unless otherwise stated elsewhere in the contract documents: 

Worker's Compensation:  in accord with statutory requirements 

Employer's Liability:  $500,000 per claim or in accord with statutory requirements 
(whichever is greater) 

Automobile Liability:  $1,000,000 per occurrence combined single limit for bodily 
injury or property damage 

Commercial General Liability:  $1,000,000 per occurrence combined single limit for 
bodily injury and property damage 

Professional or Pollution Liability:  $1,000,000 per claim 

B. All of SUBCONTRACTOR’s insurance policies (except Worker’s Compensation and 
Professional/Pollution Liability) shall be endorsed to name CREDERE as additional 
insureds.   

 All SUBCONTRACTOR insurance shall be primary insurance with respect to the additional 
insureds and will not participate with any other available insurance of CREDERE or the 
Owner.  SUBCONTRACTOR shall require all subcontractors and suppliers of any tier 
performing work at the Project or premises to have the same insurance as required of 
SUBCONTRACTOR above (including additional insureds and waivers of subrogation) and 
shall provide evidence of it to CREDERE upon request.  Any insurance, limits of coverage, 
or the absence of them, shall not limit in any way SUBCONTRACTOR’s liabilities or 
obligations, or CREDERE’s rights or remedies, under this Agreement or at law. 

C. Immediately upon execution of this Agreement and before any services are begun, 
SUBCONTRACTOR shall provide CREDERE a certificate(s) of insurance on forms 
approved by CREDERE indicating required SUBCONTRACTOR insurance coverages, 
limits and endorsements.  The certificate(s) shall contain language confirming the additional 
insured and waiver of subrogation requirements in Paragraph B.  The certificate(s) shall 
contain a provision which shall provide for thirty days prior written notice by the insurer to 
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CREDERE before modification, cancellation or termination of such insurance.  In addition, 
the certificate(s) of insurance must state the name of the Project and the Agreement Number 
from the first page of this Agreement. 

  

The certificate(s) should be sent to: 

 Theresa Patten, Vice President 
 Credere Associates, LLC 
 222 Saint John Street, Suite 314 
 Portland, Maine 04102 
 
 

ARTICLE 9 
HEALTH, SAFETY AND ENVIRONMENTAL PROCEDURES 

A. SUBCONTRACTOR is responsible and shall take all necessary precautions for the safety of 
its employees and shall perform all its services in compliance with all applicable health, 
safety and environmental laws, ordinances, regulations and policies.   

B. The provisions of this Article are for the sole benefit of CREDERE and shall not be used or 
construed to provide any rights to SUBCONTRACTOR’s employees, agents or any third 
parties. 

C. Neither CREDERE nor SUBCONTRACTOR have created or contributed to the creation or 
existence of any actual or potentially hazardous, radioactive, toxic or otherwise dangerous 
substance or condition at any site, and compensation under the Prime Contract is in no way 
commensurate with the potential liability that may be associated with a substance or site.  
Except to the extent that CREDERE or SUBCONTRACTOR expressly and in writing 
agrees to be legally responsible, or to the extent that liability is established as a result of 
litigation initiated by a third party, for presence, storage, treatment, disposal, or arrangement 
for disposal (collectively, "Disposal") of any substance or site (which substance and site 
shall be expressly identified), CREDERE and SUBCONTRACTOR agree to mutually 
release and waive all claims, costs, response costs, removal costs, liabilities, attorneys fees, 
and damages, including natural resource damages and consequential damages, against each 
other, their respective officers, directors and employees, subcontractors and their officers, 
directors and employees arising from or in any way connected with the Disposal of such 
substances.  Except to the extent that CREDERE or SUBCONTRACTOR expressly and in 
writing agrees otherwise, in the event that CREDERE or SUBCONTRACTOR executes 
shipping papers or manifests for transportation of such substances, CREDERE and 
SUBCONTRACTOR does so only as agent or representative and not for purposes of 
arranging for disposal or as a generator of such substances. 
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ARTICLE 10 
CLAIMS  

A. SUBCONTRACTOR shall give CREDERE written notice within five (5) days after the 
happening of any event which SUBCONTRACTOR believes may give rise to a claim by 
SUBCONTRACTOR for an increase in the Agreement price or in the scheduled time for 
performance.  Within fourteen (14) days after the happening of such event, 
SUBCONTRACTOR shall supply CREDERE with a statement supporting 
SUBCONTRACTOR’s claim, which statement shall include SUBCONTRACTOR’s 
detailed estimate of the change in Agreement price and scheduled time for performance 
occasioned thereby.  CREDERE shall not be liable for, and SUBCONTRACTOR hereby 
waives, any claim or potential claim of SUBCONTRACTOR of which 
SUBCONTRACTOR knew or should have known and which was not reported by 
SUBCONTRACTOR in accordance with the provisions of this Article.  
SUBCONTRACTOR agrees to continue performance of its services during the time any 
claim of SUBCONTRACTOR hereunder is pending.  CREDERE shall not be bound to any 
adjustments in the Agreement price or scheduled time for performance requested in 
SUBCONTRACTOR’s claim unless expressly agreed to by CREDERE in writing.   

ARTICLE 11 
DISPUTE RESOLUTION 

A. Consistent with Article 1, CREDERE and SUBCONTRACTOR shall be bound by any 
provisions in the Prime Contract relating to the resolution of disputes.  If arbitration and/or 
mediation are required of CREDERE by the Prime Contract, SUBCONTRACTOR agrees to 
participate in a consolidated arbitration or mediation at the request of CREDERE.  
However, if a dispute arises between CREDERE and SUBCONTRACTOR which does not 
involve a claim by or against the Owner, and does not otherwise affect the rights of the 
Owner, the following procedures shall control. 

B. If any claim or dispute cannot be resolved directly by the parties, the dispute shall be 
submitted to mediation, before a mediator selected by the parties.  If the parties do not agree 
on a mediator, the mediation shall be conducted by and under the applicable Rules of the 
American Arbitration Association’s mediation rules, on the application of either party.  The 
costs and expenses of the Mediator shall be shared equally by the parties.   

C. If the matter has not been resolved by mediation, either or both parties may elect to pursue 
resolution through litigation.  In the event of any litigation, it is agreed and stipulated that 
the case shall be heard and decided by the court, without a jury, and the parties hereby 
waive all rights to trial by jury. 

D. The substantially prevailing party shall be entitled to recover its reasonable attorneys’ fees, 
in an amount to be determined by the court or mediator, which may take into account the 
amount of the claims and counterclaims, the amounts recovered and claimed, and all such 
equitable factors the court or mediator considers reasonable under the circumstances in 
making its award of attorneys fees, plus prejudgment interest and costs incurred by the 
substantially prevailing party. 
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ARTICLE 12 
SUBCONTRACTS 

A. This Agreement is personal to SUBCONTRACTOR, and SUBCONTRACTOR shall not 
sublet performance of all or any portion of the services under this Agreement without 
notifying CREDERE of the intended subletting and obtaining CREDERE’s prior approval 
in writing of the intended subcontractor.  If requested by CREDERE, SUBCONTRACTOR 
shall furnish CREDERE a copy of the proposed subcontract for CREDERE’s approval of 
the terms and conditions thereof and shall not execute such subcontract until CREDERE has 
approved such terms.  Failure of SUBCONTRACTOR to comply with this Article may be 
deemed by CREDERE to be a material breach of this Agreement. 

B. SUBCONTRACTOR guarantees that any and all subcontractors of SUBCONTRACTOR 
for performance of the services will comply fully with the terms of this Agreement 
applicable to the portion of the services performed by them. 

ARTICLE 13 
ASSIGNMENT 

A. It is expressly understood and agreed that SUBCONTRACTOR’s responsibilities and 
obligations under this Agreement are non-delegable personal services.  
SUBCONTRACTOR shall not sublet or assign the services, or any part thereof, without 
first obtaining written consent of CREDERE.  In addition, any assignment of monies due or 
sale of accounts against this Agreement without proper notification to and prior written 
acknowledgement from CREDERE, as to the conditions of such an assignment or factoring, 
shall be grounds for termination.  Any assignee must assume all obligations hereunder in 
writing to be valid as against Owner and CREDERE.  Nothing contained in this Agreement 
shall create any contractual or third-party beneficiary relationship between any parties other 
than CREDERE and SUBCONTRACTOR. 

B. In connection with the assignment of any monies to become due hereunder, CREDERE 
reserves the right to require the below listed details.  Failure to comply with these 
requirements prior to assigning monies due or entering a factoring agreement may result in 
extra costs incurred by CREDERE and/or Owner.  SUBCONTRACTOR, therefore, agrees 
to indemnify CREDERE and Owner against any and all costs and charges incurred due to 
SUBCONTRACTOR’s failure to pre-notify and provide the below listed information, as 
applicable: 

1. A Letter of Rescission signed by both SUBCONTRACTOR and its assignee or 
factoring institution issued to CREDERE, to the effect that any existing agreement of 
assignment/factoring will not apply to any payments made against this Agreement.  It is 
CREDERE’s preference for this option to be utilized. 

2. Identification of assignee or factoring institution and “remit to” instructions.  (If 
SUBCONTRACTOR cannot issue a rescission letter and plans to assign monies or 
factor, Items 13.B.3 and 13.B.4 MUST also be provided.) 
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3. An agreement letter issued to CREDERE and signed by both SUBCONTRACTOR and 
the assignee or factoring institution containing affirmative statements from the assignee 
or factoring institution to the effect that CREDERE/Owner retains all rights of setoff 
and backcharge; that lien claimants and/or trust account beneficiaries will have a 
priority claim over the assignee or factor; and that CREDERE/Owner may pay directly 
the monies owed a valid lien claimant or trust account beneficiary and set it off against 
monies owing SUBCONTRACTOR, its assignee and/or its factoring institution. 

4. If Items 13.B.2 and 13.B.3 apply, every monthly invoice submitted by 
SUBCONTRACTOR must be supported by Waiver of Lien forms properly completed 
and signed by each subcontractor and supplier retained by SUBCONTRACTOR in 
connection with the services hereunder, serving as proof that they received payments 
from the most recent payment to SUBCONTRACTOR by CREDERE.  The Waiver of 
Lien form must be acceptable to CREDERE.  Any invoice not supported by the 
required documentation will not be considered for payment. 

ARTICLE 14 
LAW AND REGULATIONS 

A. SUBCONTRACTOR, its employees and representatives, shall at all times comply with any 
applicable laws, ordinances, statutes, rules and regulations, federal, state, territorial, 
provincial, local, county and municipal laws, particularly those relating to wages, hours and 
working conditions.  SUBCONTRACTOR shall procure and pay for all permits and 
inspections required by any governmental authority for any part of the services and shall 
furnish any bonds, security or deposits required to permit performance of the services.  
SUBCONTRACTOR agrees to defend, indemnify and hold CREDERE and Owner harmless 
from and against any and all claims arising out of or in connection with any violation or 
infraction by SUBCONTRACTOR of any law, order, citation, rule, regulation, standard, 
ordinance or statute, and from any fines or penalties imposed on account of violation 
thereof. 

B. SUBCONTRACTOR shall not under any circumstances apply to or enter into negotiations 
with any governmental authority or agency for acceptance of variations from or revisions to 
safety or health, or air, water or noise pollution, laws or regulations relating to this 
Agreement or to the performance thereof, without CREDERE’ prior written approval. 

ARTICLE 15 
EQUAL OPPORTUNITY AND AFFIRMATIVE ACTION 

A. SUBCONTRACTOR shall comply fully with the requirements of Executive Order Numbers 
11246 as amended, 11625, 11701, and 11758 relating to employment practices.  If 
applicable, the provisions of 41 CFR 60-1.4, 60-250.4, and 60-741.4 are hereby 
incorporated by reference, and SUBCONTRACTOR agrees to adhere to said regulations.  
In the performance of its services, SUBCONTRACTOR shall not discriminate against any 
employee or applicant for employment because of race, creed, color, age, marital status, sex, 
or national origin. 
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B. SUBCONTRACTOR will take all affirmative action required by law to insure that 
applicants are employed, and that employees are treated during employment, without regard 
to their race, creed, color, age, sex, or national origin, including but not limited to 
employment, upgrading, demotion, or transfer, recruitment advertisement, lay-off or 
termination, rates of pay or other forms of compensation, and selection for training, 
including apprenticeship. 

ARTICLE 16 
COOPERATION 

A. In performing its services for CREDERE, SUBCONTRACTOR shall cooperate with 
CREDERE personnel in providing full disclosure of information obtained in the 
performance of such services or during the term of this Agreement, and which relate to 
CREDERE’ business.  SUBCONTRACTOR shall not in any way disclose or list CREDERE 
or the Owner as its client in any promotional materials or other documents without the 
express written consent of CREDERE. 

B. SUBCONTRACTOR shall cooperate fully with CREDERE, Owner, other consultants, local 
government officials, and others as may be directed by CREDERE.  This shall include 
representation at meetings, discussions and hearings, as may be requested by CREDERE, 
and furnishing plans and other data, as may be requested from the time to time from the 
SUBCONTRACTOR to affect such cooperation. 

C. SUBCONTRACTOR shall maintain all books, documents, design calculations, papers, and 
accounting records and shall make such materials available for inspection and copying, by 
CREDERE and/or Owner, at its offices at all reasonable times during the period required for 
access to records under the Prime Contract. 

ARTICLE 17 
PROCUREMENT INTEGRITY 

A. CREDERE respects the integrity of the procurement process.  It is CREDERE’s policy to 
comply with, and require that our subcontractors comply with, the letter and spirit of the law 
and the rules imposed by our clients in this regard. 

B. The Federal government has adopted broad and detailed sets of regulations governing 
standards of conduct for contractors.  These regulations serve as a model for public clients 
most of whom have either adopted the Federal standards, follow them as a matter of 
practice, or follow them because their projects are federally funded.  Furthermore, different 
government clients have established specific requirements as to how their employees must 
conduct themselves in their relationships with industry.  Because of the extent and 
complexity of procurement regulations, the SUBCONTRACTOR and its’ employees need 
to ensure that they understand the requirements. 

C. By signing this Agreement, the SUBCONTRACTOR represents and certifies that no bribes 
or gratuities (in the form of entertainment, gifts, kick backs or otherwise) were offered or 
given by SUBCONTRACTOR, or an agent or representative of SUBCONTRACTOR, to an 
officer or employee of the Owner or CREDERE with a view toward securing this 
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Agreement or securing favorable treatment with respect to the awarding or amendment of 
this Agreement.  If CREDERE should acquire reasonable evidence that the foregoing 
representations are false, this Agreement will be subject to immediate termination for 
default, in addition to other remedies available to CREDERE. 

D. To promote the highest ethical standards with respect to procurement integrity, it is 
CREDERE’s Policy to follow Federal law and rules with all public clients, particularly 
concerning the gathering and use of confidential information, even if state and local laws are 
silent concerning specific integrity issues. 

E. The Federal Procurement Integrity Act regulates the conduct of competing contractors 
during the procurement process.  Contractors are prohibited from:  (i) receiving a 
competitor’s bid or proposal information or other confidential information prior to award of 
the contract to which such information relates; (ii) having undisclosed employment 
discussions with a government employee who is engaged personally and substantially in the 
procurement process; and, (iii) compensating a former government employee who served as 
a procurement official during a one year compensation ban.  The phrase “bid or proposal 
information” means a competitor’s prices, rates, estimates, or technical data.  Confidential 
information includes the government’s technical or price evaluations, rankings, or 
competitive range determinations; and any information marked as confidential, proprietary, 
or source selection.  The prohibition on receiving this information extends to materials 
received from any unauthorized source including government personnel, disgruntled 
employees, or consultants.  By signing this Agreement, the SUBCONTRACTOR represents 
and certifies that, in its efforts to solicit and develop this Agreement, the 
SUBCONTRACTOR and its agents and representatives have not committed any act which 
would be prohibited under the Federal Procurement Integrity Act, if that Act were 
applicable hereunder.  If CREDERE should acquire reasonable evidence that the foregoing 
representations are false, this Agreement will be subject to immediate termination for 
default, in addition to other remedies available to CREDERE. 

ARTICLE 18 
CONFIDENTIALITY AND PUBLICITY 

A. SUBCONTRACTOR shall not disclose to third parties or use for any purpose other than 
performance of its services, any information provided to SUBCONTRACTOR by 
CREDERE and/or Owner in connection with the performance of this Agreement, or any 
information developed or obtained by SUBCONTRACTOR in performance of this 
Agreement, without the written consent of CREDERE, unless  (1)  the information is known 
by SUBCONTRACTOR prior to obtaining same;  (2)  the information is, at the time of 
disclosure, then in the public domain; or  (3)  the information is obtained by or from a third 
party who did not receive same, directly or indirectly, from CREDERE or Owner and has no 
obligation of confidentiality with respect thereto.  SUBCONTRACTOR shall impose the 
foregoing restrictions upon its employees and other representatives. 

B. SUBCONTRACTOR and/or its subcontractors, suppliers or others with whom it contracts 
shall not issue any news releases, statements to news media, interviews, or articles for 
publication related to the Project without the written consent of CREDERE. 

ARTICLE 19 
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NOTICES 
All notices required or permitted hereunder will be in writing and, if to CREDERE, sufficient if 
delivered to the following addresses: 

 Credere Associates, LLC    
222 Saint John Street, Suite 314  
Portland, Maine 04102  
Attn:  Theresa Patten  
Tel:  207-828-1272 X 39  
Fax:  207-774-6907  
Email:  tpatten@crederellc.com   

All notices to be delivered to the SUBCONTRACTOR will be sufficient if delivered to 
the SUBCONTRACTOR’s Representative at the following address: 

 (Insert (SUBCONTRACTOR Contact Name and  Address)). 

ARTICLE 20 
MISCELLANEOUS 

A. SUBCONTRACTOR represents and warrants that its signing of this Agreement and the 
performance of its services hereunder is not and will not be in violation of or conflict with 
any other contract, agreement, or understanding to which the SUBCONTRACTOR is a 
party, nor in violation or conflict with any federal, state, or local laws. 

B. CREDERE reserves the right to sublet any work to any other subcontractors.  Nothing in 
this Agreement shall be construed as a restriction upon CREDERE’s freedom to enter into 
contracts with others for the performance of services required under the Prime Contract. 

C. All documents, information and other data to be furnished by SUBCONTRACTOR to 
CREDERE under this Agreement, whether finished or not, shall be delivered to and become 
the property of Owner and, subject to the limitations of applicable law, may be used by 
Owner without restriction. 

D. The parties have read this Agreement and agree to be bound by its terms, and further agree 
that it, together with the Appendices listed below, constitutes the complete and exclusive 
agreement between them and which supersedes all proposals, oral or written, and all other 
communications between them relating to the subject matter of this Agreement.  This 
Agreement may not be amended orally, but only by an instrument in writing signed by the 
party against whom enforcement of such amendment is sought.  The Appendices are as 
follows: 

• Appendix I – Task Order Agreement 
• Appendix II – Compensation and Payment 

E. No breach of any obligation nor waiver of any condition in this Agreement shall be deemed 
waived unless expressly waived in writing by the party who might otherwise assert such 
breach or condition.  Waiver by a party of any breach or condition in one instance shall not 
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invalidate this Agreement, nor shall it be considered to be a blanket or continuing waiver by 
such party nor a waiver by such party of any other breach or condition hereunder. 

F. If any provision of this Agreement is determined to be illegal or unenforceable for any 
reason, the same shall be severed from the Agreement and the remainder of the Agreement 
shall be given full force and effect. 

G. These parties agree that they and their respective successors and assigns shall be bound by 
this Agreement. 

 

IN WITNESS WHEREOF, CREDERE and the SUBCONTRACTOR have caused this 
Agreement to be duly executed: 

 

SUBCONTRACTOR: CREDERE: 
INSERT NAME  CREDERE ASSOCIATES, LLC 
 
By:  ________________________________ By:  ________________________________ 
 
NAME:  INSERT NAME  NAME: THERESA PATTEN 

Title:  ______________________________ Title:  Vice President __________________ 
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Task Order No.       

APPENDIX I 
Scope of Services, Budget and Time Schedule 

 
 
A. SCOPE OF SERVICES 
 

1.  
  

B. TIME SCHEDULE 
 
1.  

 

C. BUDGET 
 

1.  
 
 

IN WITNESS WHEREOF, CREDERE and the SUBCONTRACTOR have caused this Task 
Order No. ___ to be duly executed: 

SUBCONTRACTOR: CREDERE: 
       CREDERE ASSOCIATES, LLC 
 
 
By:  ________________________________ By:  ________________________________ 
 
NAME:  INSERT NAME  NAME: THERESA PATTEN 

Title:  ______________________________ Title:  Vice President __________________ 

 

 MSA DATED:  
PROJECT NO.:  
PHASE NAME:  

PROJECT 
 LOCATION: 
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SUBCONTRACTING AGREEMENT DATED _______________ 
(DISCIPLINE) 

APPENDIX II 
Compensation & Payment 

 

A. Time & Material with a Not to Exceed Price Agreement 

CREDERE will compensate SUBCONTRACTOR on a time-and-materials basis calculated by 
multiplying the fixed hourly or unit rates established in the attached “Rate Schedule” by the 
hours or units of work performed by SUBCONTRACTOR and the actual cost of the direct 
expenditures incurred if allowed in the attached Supplement 1 “Rate Schedule” up to a Not to 
Exceed Amount established in the Task Order.  Costs incurred by the SUBCONTRACTOR for 
performance of this Agreement shall be allowable to the extent they are reasonable, allocable, 
and determined to be allowable in accordance with the provisions of this Agreement.  The fixed 
hourly/unit rates include all applicable salary related expenses, taxes, benefits, worker’s 
compensation, as well as overhead and profit.   

1. If no “Schedule of Values” has been established for payment purposes, estimates 
shall be made monthly of the amount and value of the work accomplished and 
services performed by SUBCONTRACTOR under this Agreement.  The 
estimates shall be prepared by SUBCONTRACTOR and accompanied by 
supporting data required by CREDERE. 

2. The following information or documentation must be submitted with each 
invoice: 

a. Invoice date. 
b. Name, street address and telephone number of firm. 
c. Project name and SUBCONTRACTOR Agreement number. 
d. Description of services provided and itemized amounts. 

4. Invoices shall also contain any other information as reasonably required by 
CREDERE. 

  

 5. Payment by CREDERE to the SUBCONTRACTOR shall be made against a 
properly itemized invoice within seven (7) days after CREDERE receipt of its 
payment from the Owner.  Receipt of payment from the Owner for the 
SUBCONTRACTOR's services is a condition precedent to payment by 
CREDERE to SUBCONTRACTOR. 
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Waste Management Division
PO Box 95, 29 Hazen Drive

Concord, NH 03302
Type of Submittal (Check One­Most Applicable)

   Work Scope
   Reimbursement Request

   UST Facility Report
   AST Facility Report

     Remedial Action
• Remedial Action Plan
• Bid Plans and Specifications
• Remedial Action Implementation Report

    Treatment System and POE O&M
    Activity and Use Restriction

    Emergency/Initial Response Action
    Groundwater Quality Assessment     Temporary Surface Water Discharge Permit

    Initial Site Characterization
    Site Investigation

• Site Investigation Report
• Supplemental Site Investigation Report
• GMZ Delineation
• Source Area Investigation
• Data Submittal
• Annual Summary Report

    Unsolicited Phase I Environmental Site Assessment
    Closure Documentation

    Groundwater Management Permit
• Permit Application
• Renewal Application
• Deed Recordation Documentation
• Abutter Notification Documentation
• Release of Recordation

    Data Submittal
    Annual Summary Report

PHASE I ENVIRONMENTAL SITE ASSESSMENT
Turchin Estate

180 East Main Street
Tilton, New Hampshire

DES#199311019

Prepared For:
Lakes Region Planning Commission

103 Main Street, Suite #3
Meredith, NH 03253

Phone: (603) 279­8171
Contact:  Mr. Kimon Koulet

Prepared By:
CREDERE ASSOCIATES, LLC

776 Main Street
Westbrook, ME 04902

Phone: (207) 828­1272 ext. 35
Contact:  Rip Patten, PE

November 2, 2010

Recommended Risk Category (check one)
 1.    Immediate Human Health Risk (Impacted

water supply well, etc.)

 2.   Potential Human Health Risk
(Water  supply  well  within  1,000’  or  Site
within SWPA)

 3.   Free Product or Source Hazard

 4.    Surface Water Impact

 5.   No Alternate Water Available/No Existing
Wells in Area

  6.    Alternate  Water  Available/High  Level
Groundwater Contamination (>1,000 X
AGQS)

 7. Alternate Water Available/Low Level
Groundwater Contamination (<1,000 X
AGQS)

 8.   No AGQS Violation/No Source Remaining

  Closure Recommended
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Project No. 10001087

November 2, 2010



Phase I Environmental Site Assessment 
Turchin Estate 
180 East Main Street, Tilton, New Hampshire 
November 2, 2010   
 

  
 3-1 
  
  CREDERE ASSOCIATES, LLC 
 

3. SITE DESCRIPTION 

3.1 SITE OWNERSHIP AND LOCATION 

Parcel Identification:  Map U-04, Lot 71 
  Site Owner(s):  Anthony Turchin Estate, c/o Dennis Belair 
  Site Occupants:  Vacant 
  Date of Ownership: June 21, 1982 to present  
  Site Location:   180 (formerly 90) East Main Street, Tilton, New 

Hampshire 
  Zoning:    Mixed Use (MU) 
  County:    Belknap 
  USGS Quadrangle:  Northfield, New Hampshire 7.5 Minute Quadrangle 
  Latitude and Longitude:  43° 26’ 43” Lat., -71° 34’ 59” Long. (Approximate) 
  NAICS Code:   811111 – General Automotive Repair (former use) 
 
3.2 SITE DESCRIPTION AND OPERATIONS 

The subject property is composed of one 0.8-acre parcel of land located at 180 East Main Street 
in Tilton, New Hampshire at the intersection of East Main Street and Copeland Road, and 
situated adjacent to the Winnipesaukee River.  The subject property is referred to by the Town of 
Tilton as Map U-04, Lot 71 and is currently owned by the Anthony Turchin Estate.  The subject 
property is zoned Mixed Use (MU). 
 
The subject property is currently occupied by a garage building and a cottage which are vacant 
and in disrepair.  Both buildings were constructed prior to 1951, but the exact dates are not 
known.  The garage has a footprint of approximately 2,200 sqaure feet and the cottage has a 
footprint of approximately 500 square feet.  The developed portions of the subject property 
which are not covered by the above mentioned structures are occupied by asphalt-paved and 
gravel parking areas, and an overgrown lawn and vegetated area located along the eastern and 
southern property lines.  The subject property is bound to the east by a residential property, to 
the south by the Winnipesaukee River, to the west by a vacant gravel lot, and to the north by the 
Tilton Police Department. 
 
Although exact dates were not determined, the subject property was formerly operated as gas 
station from approximately 1939 until the 1970s.  An automobile body shop, used automobile 
repair shop, automobile salvage yard, used automotive sales, and a U-Haul truck rental business 
have also reportedly occupied the subject property.   
 
Figure 1 locates the subject property on the Northfield, New Hampshire 7.5 minute quadrangle 
prepared by the United States Geological Survey (USGS). 
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3.3 SITE UTILITIES 

Potable water is provided to the subject property by the Tilton-Northfield Water District.  The 
water service is located between East Main Street and the north side of the buildings.  According 
to representatives of the Tilton-Northfield Water District, all properties in the vicinity of the 
subject property are served by the public water supply. 
 
Wastewater from the subject property is currently discharged to the municipal sewer system 
located between East Main Street and the north side of the buildings.  The subject property was 
connected to the municipal sewer system in 1983.  Prior to connection, the wastewater disposal 
method is unknown, though the subject property likely discharged wastewater to an on-site 
septic system. 
 
Electricity is available to the subject property via overhead lines from Public Services of New 
Hampshire.  The utility lines to the garage were noted to have been cut.  Heat is provided to the 
subject property by a forced hot air heating system which is serviced by a fuel oil-fired furnace 
located in the garage building.  Surficial observations indicate that heat was provided to the 
cottage building via ducts from the same furnace.  This furnace is supplied by a 275-gallon fuel 
oil aboveground storage tank (AST). 
 
3.4 SURFACE WATER 

No surface water was identified within the boundaries of the subject property.  The 
Winnipesaukee River is located directly adjacent to the subject property to the south, and an un-
named stream is located approximately 65-feet west of the subject property at its closest point. 
 
3.5 TOPOGRAPHY AND DRAINAGE 

Based upon a review of the 1987 Northfield, NH 7.5 minute Quadrangle, the subject property is 
between 440 and 460 feet above mean sea level (MSL).  Topography at the subject property 
generally slopes in two directions.  The north side of the subject property slopes gently to the 
northwest, while the south side tends to slope radially to the south and west.  Stormwater on the 
north side of the subject property likely follows surficial topography resulting in a northwesterly 
flow which terminates at a catch basin located in the northwestern corner of the subject property.  
This catch basin reportedly discharges via a culvert into a drainage ditch.  The ultimate outfall of 
this drainage ditch is the Winnipesaukee River.  Stormwater on the south side of the subject 
property generally follows the topography radially to the south and west and flows directly into 
the Winnipesaukee River. 
 
Regional topography within a 0.5-mile radius of the subject property consists of rolling hills 
sloping towards the Winnipesaukee River ranging from 400 to 600 feet above MSL. 
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3.6 GEOLOGICAL CHARACTERISTICS 

3.6.1 Surficial Geology 

According to the Geohydrology and Groundwater Quality Data of Stratified-Drift Aquifers in 
the Winnipesaukee River Basin, Central New Hampshire, United States Geological Survey 
(USGS), Water-Resources Investigations Report 94-4150, by Joseph D. Ayotte (1997), the 
surficial geology at the subject property consists of glacial till over bedrock.   
 
3.6.2 Bedrock Geology 

According to the Generalized Bedrock Geologic Map of New Hampshire compiled by the USGS, 
the subject property is underlain primarily metamorphic rocks of the Silurian age, consisting of 
aluminous schist, quartzite, calc-silicate granofels, and bimodal metavolcanic rocks.  According 
to the USGS, the average depth to bedrock is 35-feet bgs, but can be up to 200-feet below 
ground surface (bgs) in localized areas. 
 
3.6.3 Groundwater Characteristics 

Although the localized topography slopes in two directions, it is likely that groundwater flows in 
a southerly direction towards the Winnipesaukee River.  It should be noted that local 
groundwater flow may be highly varied due to precipitation events, stormwater runoff, 
infiltration/recharge, the presence of subsurface structures and utilities, and varying subsurface 
hydrogeologic conditions. 
 
According to the Geohydrology and Groundwater Quality Data of Stratified-Drift Aquifers in 
the Winnipesaukee River Basin, Central New Hampshire, USGS, Water-Resources 
Investigations Report 94-4150, by Joseph D. Ayotte (1997), the subject property is located over 
the Gardners Grove aquifer (a portion of the Tri-Town Aquifer), which is classified as a major 
aquifer by the USGS and a groundwater protection district by the New Hampshire Department of 
Environmental Services (NHDES).  Drilled wells within the vicinity of the subject property 
encountered groundwater at depths ranging from 8-feet to 20-feet bgs. 
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5. SITE RECONNAISSANCE 

On August 26, 2010, Credere representatives conducted a site visit to the subject property to 
determine the physical characteristics of the subject property and the potential presence of RECs.  
The subject property is currently occupied by two buildings which are not in use.  Access to the 
subject property was provided by Ms. Carolyn Hurst.  Ms. Hurst informed the owner of the site 
visit prior to Credere’s arrival.  Pursuant to ASTM E 1527-05 Chapter 12.3, resumes for Mr. 
Vandenberg and Mr. Canavan are attached as Appendix A to demonstrate their qualifications to 
perform this work.  Appendix D contains photographs taken during the site visit.  Figure 2 is a 
site plan based on observations made during Credere’s site visit and subject property records.   
 
5.1 GENERAL SITE SETTING 

5.1.1 Current Use of the Property 

The subject property currently contains two vacant buildings. 
 
5.1.2 Current Uses of Adjoining Properties 

The subject property is located in a mixed use area of Tilton.  Adjoining properties include the 
following: 

 
North: The subject property is bordered to the north by the intersection of East Main 

Street and Copeland Road (up-gradient).  Beyond East Main Street to the east of 
Copeland road is the Tilton police station.  To the west of Copeland Road is an 
undeveloped wooded lot. 

 
East: The subject property is bordered to the east by a residence (upgradient to cross-

gradient). 
 
South: The subject property is bordered to the south by the Winnipesaukee River 

(downgradient). 
 
West: The subject property is bordered to the west by a vacant gravel lot (cross-

gradient). 
 
References to upgradient, downgradient, and cross-gradient indicate the perceived location of 
these features relative to the direction of shallow groundwater flow at the subject property, 
which has been inferred to flow in a southerly direction. 
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5.2 EXTERIOR OBSERVATIONS 

The exterior of the subject property was observed visually during the August 26, 2010, site visit 
by walking the perimeter of the subject property, by observing the subject property from East 
Main Street, and by walking the subject property in a grid-like fashion.  Weather conditions on 
this day included sunny skies with temperatures in the 80’s. 
 
The subject property consists of an irregularly shaped parcel of land.  The buildings are located 
in the northeast portion of the subject property (Picture 1).  Developed areas of the subject 
property near the buildings are occupied by asphalt-paved parking areas on the north and west 
sides of the buildings, gravel parking areas on the west side of the garage (Picture 2), and an 
overgrown lawn area on the south side of the buildings (Picture 3).  A pavement patch where the 
former fueling island was reported to be located was observed on the north side of the buildings 
(Picture 4).  The east and southern portions of the subject property are wooded along the 
property lines.  The surrounding properties are a mix of residential, municipal, and commercial 
uses.   
 
One (1) 55-gallon drum with unknown contents was observed adjacent to the southern exterior 
wall of the garage (Picture 5). 
 
One (1) 275-gallon AST was observed adjacent to the southern exterior wall of the garage 
(Picture 6).  The tank was corroded on the outside.  There was no surficial visual evidence of a 
release on the AST.  It was estimated, by tapping on the outside of the tank wall, that the tank is 
approximately 1/3 full of liquid.  The concrete base below the tank was discolored, possibly 
indicative of a previous release of petroleum; however, the observed potential staining may have 
been the result of the previous day’s rain event.   
 
Several debris piles were observed throughout the subject property.  A surficial visual inspection 
of these piles identified scrap metal, discarded automobile parts, plastic, tires, scrap wood, and 
general household refuse (Picture 7).  One (1) discarded automobile gas tank was observed in 
the debris pile located outside of the southwestern corner of the garage (Picture 8).  One (1) 
discarded pickup truck bed (Picture 9) and one (1) pile of approximately 15 wooden utility pole 
sections (Picture 10) were observed in the wooded southeastern portion of the subject property. 
 
The southern portion of the subject property was observed from the surface to have been filled 
with material containing gravel, brick, cinder block, pavement, and concrete (Picture 11).  A 
mound in the southeast corner of the subject property appears to consist of similar fill material 
and waste asphalt (Picture 12). 
 
Several small stains were observed on the gravel parking area on the west side of the subject 
property (Picture 13).  Though additional investigation would be required to define the extent of 
the identified stained areas, based on observed conditions it is likely that these stains are 
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associated with oil and gas dripping from automobiles that were parked on the subject property 
and not the result of a sudden release of oil and/or hazardous materials.  
 
One (1) electrical transformer was observed mounted on the utility pole located in the northwest 
portion of the subject property (Picture 14).  Stressed vegetation was observed below the 
transformer.  No labeling indicating the polychlorinated biphenyl (PCB) concentration, if any, of 
dielectric fluid contained within this transformer was observed. 
 
Approximately nine (9) fluorescent light bulbs and one (1) fluorescent light ballast were 
observed stacked against the south side of the cottage. 
 
One (1) discarded car battery was observed on the ground on the north side of the cottage 
(Picture 15). 
 
No evidence of drywells, pits, or lagoons was observed on exterior portions of the subject 
property.  No evidence of leachate or seeps was observed on the subject property.  No evidence 
of petroleum exploration, abstraction, or refinery was observed on the subject property.  Aside 
from staining and stressed vegetation mentioned above, no other evidence of a potentially 
significant release of oil and/or hazardous materials was observed on the exterior portions of the 
subject property during the site visit. 
 
5.3 INTERIOR OBSERVATIONS 

The accessible portions of the interior of the two buildings on the subject property were observed 
visually during the August 26, 2010 site visit. 
 
The garage was constructed with a concrete slab foundation on the western portion, a dirt floor 
crawl space basement on the eastern portion, a wooden and concrete block structure, a wood 
shingle roof, and vertical wood siding.  Lighting for the garage consists of ceiling mounted 
fluorescent light fixtures.  The roof of the garage building has collapsed in multiple locations.  
The interior of the garage building consists of a garage bay with two bay doors, three separate 
rooms, and a closet. 
 
The garage bay consists of a concrete slab floor, painted and unpainted wooden panel and 
concrete block walls, and a sheetrock ceiling.  The ceiling in the garage bay has collapsed 
(Picture 16).  A floor drain was observed in the garage bay (Picture 17).  Though additional 
investigation is needed to determine the outfall of this floor drain, it is likely that it is connected 
to the municipal sewer system.  Water leaking onto the floor from the collapsed roof prevented 
identification of staining around the floor drain.  However, staining was observed on the floor in 
other areas of the garage bay (Picture 18).  Multiple small volume automotive fluid containers 
were also observed in the garage bay (Pictures 19 and 20).  No evidence of the use of hydraulic 
equipment was identified during the site visit.  However, tax records indicate that a hydraulic lift 
was present in the garage in 1978 (see Sections 6.1 and 12). 
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The three remaining rooms and the closet were characterized by carpeted floors, painted 
sheetrock and unpainted wooded walls, and paneled ceilings (Pictures 21 and 22).  Insulation 
was observed protruding from the walls and the ceilings in all rooms.  The room adjacent to the 
garage bay contained shelves with multiple small volume automotive cleaning, lubricating, and 
maintenance fluid and aerosol containers (Picture 23).  A furnace was also located in this room 
(Picture 24).  The age of the furnace was not known.  A General Electric refrigerator was 
observed in the closet (Picture 25). 
 
The dirt floor crawl space basement is located under the eastern side of the garage building.  An 
insulated pipe was observed going into the ground from the eastern side wall of the crawlspace 
(Picture 26).  Though additional investigation is required to determine the nature of this pipe, it 
is unlikely that it is associated with the bulk storage or release of oil and/or hazardous materials.  
This feature may potentially be a sewer pipe coming from the cottage located adjacent to the 
garage building. 
 
No visual surficial evidence of bulk storage or a significant release of oil and/or hazardous 
materials was noted within observed interior portions of the garage. 
 
The exterior of the cottage consists of an asphalt shingle roof, painted and unpainted wood 
siding, and a concrete slab foundation (Picture 27).  The interior consists of two rooms and a 
bathroom.  The entire cottage is in poor structural condition with a significant amount of refuse 
spread about the floor.  The bathroom contained wood flooring and wood walls (Picture 28).  
The two additional rooms contained wood flooring and wood panel walls.  Approximately 20 
fluorescent light ballasts were observed in the cottage (Picture 29).  Approximately five (5) five-
gallon containers of unknown contents were observed in the cottage (Picture 30).  Staining on 
the floor of the cottage was observed near the entrance (Picture 31).  One (1) gas canister of 
unknown contents was observed near the entrance of the cottage (Picture 32). 
 
No visual surficial evidence of bulk storage or a significant release of oil and/or hazardous 
materials was noted within observed interior portions of the cottage. 
 
5.4 UNDERGROUND AND ABOVEGROUND STORAGE TANKS 

One (1) 275-gallon AST was observed adjacent to the southern exterior wall of the garage 
(Picture 6).  The tank was corroded on the outside.  There was no surficial visual evidence of a 
release on the AST.  As mentioned above, the tank appears to be approximately 1/3 full of liquid.  
The concrete base below the tank was discolored, possibly indicative of a previous release of 
petroleum; however, the observed potential staining may have been the result of the previous 
day’s rain event. 
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No evidence of existing USTs was observed during the site visit.  However, according to DES 
documents, four USTs were reportedly removed from the subject property in 1993.  These USTs 
are discussed in Section 6.2 of this report. 
  
5.5 PCB-CONTAINING ELECTRICAL AND HYDRAULIC EQUIPMENT 

ASTM Standards for Phase I ESAs specifically exclude fluorescent lighting fixtures that may 
contain PCBs from electrical equipment unless they are observed in waste form.  Multiple used 
fluorescent light ballasts were observed in waste form along the interior and exterior of the 
subject property.  Fluorescent lighting fixtures that were not in waste form were also observed on 
the interior of the subject property and are discussed as a non-scope consideration in Section 
10.4. 
 
One pole-mounted electrical transformer was observed on the northern portion of the subject 
property.  No labeling indicating the PCB concentration, if any, of dielectric fluid contained 
within this transformer was observed.  As such, Public Services of New Hampshire (PSNH) was 
contacted to determine if the electrical transformer contained PCBs.  Although PSNH did not 
know if the transformer contained PCBs, they reported that it was manufactured in 1960.  Based 
on the manufacture date of this transformer, it is possible that the associated dielectric fluid 
contains concentrations of PCBs.  Stressed vegetation was observed below the transformer 
during the site inspection. 
 
No evidence of the use of hydraulic equipment was identified during the site visit.  However, tax 
records indicate that a hydraulic lift was present in the garage in 1978 (see Sections 6.1 and 12). 
 
5.6 SITE RECONNASSIANCE LIMITATIONS 

The ASTM Standards for Phase I ESAs require the identification of limitations that were 
encountered that may affect the ability to identify potential environmental conditions on the 
property, and to provide an opinion as to the significance of the limitation with regard to the 
ability to identify potential environmental conditions onsite. 
 
Due to the collapsed roof in the garage bay, the floor was wet around the area of the floor drain.  
The wet floor prevented Credere personnel from discerning the nature of staining observed in the 
vicinity of the floor drain. 
 
Due to the poor condition of the building, the basement on the east side of the garage was not 
entered.  Not entering the basement prevented the identification of evidence of potential RECs 
that could not be seen from the entrance to the basement. 
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Picture 1
Representative

view of the subject
property from East

Main Street.

Picture 2
Representative
view of gravel

parking lot from
East Main Street.
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Picture 3
Representative

view of lawn area
on the south side of

the garage.

Picture 4
View of pavement

patch where former
fueling island was

located.
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Picture 5
View of the 55­

gallon drum with
unknown contents.

Picture 6
View of the 275­

gallon AST
observed outside

on the south side of
the garage.
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Picture 7
Representative
view of a debris

pile located on the
east side of the

subject property.

Picture 8
View of the dis­

carded automobile
gasoline tank
observed in a

debris pile on the
subject property.
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Picture 9
View of the

discarded pickup
truck bed observed

in the southeast
corner of the

subject property.

Picture 10
Representative

view of the pile of
wooden utility

poles  observed in
the southeast
corner of the

subject property.
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Picture 11
Representative

view showing fill
material used on

the subject
property.

Picture 12
Representative

view of the mound
of discarded

asphalt located in
the southeastern

corner of the
subject property.

(Note the black
asphalt through the

vegetation.)
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Picture 13
Representative

view showing one
of the multiple

stained gravel areas
on the subject

property.

Picture 14
View of the pole

mounted electrical
transformer

observed on the
subject property.
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Picture 15
View of the

discarded car
battery observed in
a debris pile on the

north side of the
subject property.

Picture 16
Representative

view of the garage
bay and collapsed
roof and ceiling.
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Picture 17
View of the floor

drain in the garage
bay.

Picture 18
Representative
view of staining
observed in the

garage bay.
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Picture 19
Representative

view of automotive
fluid containers
observed in the

garage bay.

Picture 20
Representative

view of automotive
fluid containers
observed in the
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Picture 21
Representative

view of additional
room in the garage

building.
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view of additional
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Picture 23
Representative
view of shelves

containing
automotive

cleaning,
lubricating, and

maintenance fluids
and aerosol
containers.

Picture 24
Representative

view of the furnace
in the garage

building.
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Picture 25
View of the
refrigerator

observed in the
closet of the garage

building.

Picture 26
Representative

view of the
crawlspace below

the garage
building.

(Note the insulated
pipe on the right

side.)
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Picture 27
Representative

view of the south
side of the cottage.

Picture 28
Representative

view of the
bathroom in the

cottage.
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Picture 29
View of the

fluorescent light
ballasts observed in

the cottage.

Picture 30
Representative

view of one of the
five 5­gallon
containers of

unknown contents
observed in the

cottage.
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Picture 31
Representative

view of the stains
observed on the

floor of the cottage.

Picture 32
View of the gas

canister with
unidentified

contents observed
in the cottage.
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ATTACHMENT 3 
PERTINENT EXCERPTS FROM PHASE II ENVIRONMENTAL SITE ASSESSMENT 

 
  



 
Waste Management Division 
PO Box 95, 29 Hazen Drive 

Concord, NH 03302 
Type of Submittal (Check One-Most Applicable) 

 
   Work Scope 
   Reimbursement Request 

 

     Remedial Action 
 Remedial Action Plan 
 Bid Plans and Specifications 
 Remedial Action Implementation Report 

    Treatment System and POE O&M 
    Activity and Use Restriction 

   UST Facility Report 
   AST Facility Report 

    Emergency/Initial Response Action 
    Groundwater Quality Assessment     Temporary Surface Water Discharge Permit 

    Initial Site Characterization 
    Site Investigation 

 Site Investigation Report 
 Supplemental Site Investigation Report 
 GMZ Delineation 
 Source Area Investigation 
 Data Submittal 
 Annual Summary Report 

    Unsolicited Phase II Environmental Site Assessment 
    Closure Documentation 

    Groundwater Management Permit 
 Permit Application 
 Renewal Application 
 Deed Recordation Documentation 
 Abutter Notification Documentation 
 Release of Recordation 

    Data Submittal 
    Annual Summary Report 

 
 

PHASE II ENVIRONMENTAL SITE ASSESSMENT 
Ernie’s Auto Sales Property 

180 East Main Street 
Tilton, New Hampshire 

DES#199311019 
 
 

Prepared For: 
Lakes Region Planning Commission 

103 Main Street, Suite #3 
Meredith, NH 03253 

Phone: (603) 279-8171 
Contact:  Mr. Kimon Koulet 

 
Prepared By: 

CREDERE ASSOCIATES, LLC 
776 Main Street 

Westbrook, ME 04902 
Phone: (207) 828-1272 ext. 21 

Contact:  Silas Canavan, PE 
 

June 2, 2011 

Recommended Risk Category (check one) 
 1.  Immediate Human Health Risk (Impacted 

water supply well, etc.) 
 

 2.   Potential Human Health Risk  
(Water supply well within 1,000’ or Site 
within SWPA) 
 

 3.   Free Product or Source Hazard 

 4.    Surface Water Impact 
 

 5.   No Alternate Water Available/No Existing 
Wells in Area  

 
 6.  Alternate Water Available/High Level 

Groundwater Contamination (>1,000 X 
AGQS) 

 7. Alternate Water Available/Low Level 
Groundwater Contamination (<1,000 X 
AGQS) 

 8.   No AGQS Violation/No Source Remaining  
 

  Closure Recommended 
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4.7 POTENTIALLY HAZARDOUS BUILDING MATERIALS 
4.7.1 Lead-Based Paint Survey 
A survey for lead-based paint on the subject property buildings was conducted by Credere on 
December 8, 2010, using an XRF.  Paint with a concentration of lead greater than 1.0 mg/cm2 
was considered positive for lead-based paint.  The lead-based paint survey was not intended to 
determine the suitability of the buildings for residential or child-occupied uses.  If the subject 
property buildings are to be used in the future as residences or child-occupied facilities, a formal 
lead survey should be conducted by a NHDES Certified Lead Inspector.  Table 9 includes a 
summary of the positive lead-based paint locations.  The lead-based paint survey results are 
included as Appendix F. 
 
4.7.2 Asbestos Survey 
On December 20, 2010, Absolute Air Quality (AAQ) of Portsmouth, NH performed an asbestos-
containing materials survey of the buildings at the subject property.  AAQ collected samples 
from all suspect asbestos-containing building materials observed in the building in accordance 
with the Occupational Safety and Health Administration (OSHA) standards and adhered to all 
state requirements for sample collection.  In general, samples were collected, labeled, and 
submitted to Proscience Analytical Services, Inc. of Woburn Massachusetts for asbestos analysis 
by polarized light microscopy.  The asbestos survey report and results are included as Appendix 
G. 
 
4.7.3 PCB-Containing Bulk Products 
On December 8, 2010, Credere inventoried all suspect PCB-containing bulk products at the 
subject property.  Examples included paint, caulking, sealants, grout, mastic, glazing, and 
insulation.  Consistent with this inventory and the results of previous investigations at similar 
sites, Credere identified four (4) potentially PCB-containing bulk products and collected one 
sample of each material for a total of four (4) bulk product samples.  These samples were 
submitted for laboratory analysis of PCBs in accordance with SOPs EIASOP Porous Sampling1, 
EPA SOP No. 2011, DR#12, and Credere-004.  The following is a description of the collected 
suspect PCB-containing bulk product samples: 
 

 Bulk product sample BM-1 was collected from the exterior white paint on the cottage. 

 Bulk product sample BM-2 was collected from the pink paint on the interior of the 
garage. 

 Bulk product sample BM-3 was collected from the mastic under the linoleum tiles on the 
interior wall of the cottage. 

 Bulk product sample BM-4 was collected from the blue paint on the rear door of the 
cottage.  
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Groundwater sampling logs are included as Appendix D. 
 
Results indicate that VOCs were detected above the laboratory PQL in groundwater samples MW-1 
and MW-3.  However, concentrations detected were below their respective NHDES AGQS. 
 
Dissolved arsenic was detected above the laboratory PQL at levels exceeding the applicable 
NHDES AGQS in groundwater samples MW-2 and MW-5.  Dissolved barium was detected above 
the laboratory PQL in groundwater samples MW-2, MW-5, and MW-7 at concentrations below the 
applicable NHDES AGQS.   
 
The PAH compound naphthalene was detected in groundwater sample MW-2 at a concentration 
which was below the applicable NHDES AGQS.  No other PAHs were detected above the 
laboratory PQL in any of the groundwater samples analyzed. 
 
Groundwater sample laboratory analytical results are summarized in Table 6 and sample locations 
are depicted on Figure 2.  Duplicate sample results are discussed in Section 7.1 and are 
summarized in Table 8. 
 
6.5 TEST PIT SAMPLE RESULTS 

Laboratory analysis of sample TP-1 indicated that no detectable VOCs were present in the sample.  
Arsenic, barium, chromium, and lead were detected at concentrations below the applicable NHDES 
SRS.  Multiple PAH compounds were detected in the sample.  PAH compound concentrations 
exceeding the applicable NHDES SRS included benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(a)pyrene, and indeno(1,2,3-cd)pyrene.  Sample TP-1 laboratory analytical results are 
summarized in Table 4 and the sample location is depicted on Figure 2. 
 
Asphalt was observed on the lower surface of the fill pile.  The depth of the asphalt into the pile was 
unable to be determined because the asphalt was too hard to penetrate with hand tools.  Excavation 
into the upper portion of the fill pile revealed no additional visual or olfactory evidence of land 
filling, hazardous materials, or petroleum-impacted soil. 
 
6.5.1 Subsequent Visual Soil Sample Observations 
Due to the presence of PAHs in test pit sample TP-1 the soil was visually inspected with a 10 power 
jeweler’s loop to identify the possible presence of asphalt, ash, and/or other combusted materials.  
Small particles (1 to 2 mm) of asphalt were identified in the sample.  It is likely that this material 
was present in the fill used at the subject property. 
 
6.6 POTENTIALLY HAZARDOUS BUILDING MATERIALS 
6.6.1 Lead-Based Paint Survey 
Lead-based paint was identified on multiple surfaces in multiple rooms throughout the interior and 
exterior of the buildings.  The results of the lead-based paint survey are included in Table 9 and 
Appendix F. 
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6.6.2 Asbestos Survey 
AAQ collected samples from all suspect asbestos-containing building materials observed in the 
buildings and laboratory analysis indicated that chrysotile was identified in multiple areas of floor 
tile, mastic, and roofing materials within the garage building.  Crumbled asbestos containing floor 
tile was identified scattered throughout the cottage.  The asbestos survey report and results are 
included as Appendix G.  AAQ estimates that asbestos abatement for the subject property will cost 
approximately $10,000.   
 
6.6.3 PCB-Containing Bulk Products 
Laboratory results indicated that PCBs were detected in all four samples that were collected.  Paint 
located in the garage and on the door of the cottage (samples BM-2 and BM-4) had total PCB 
concentrations below 50 ppm, but above 1 ppm; therefore, if removed, these materials must be 
disposed of at a facility permitted to accept PCB-containing products with concentrations below 50 
ppm. 
 
It should be noted that the bulk material samples collected and analyzed during Phase II activities 
are only those identified as being most likely to contain PCBs during Credere’s inventory.  This 
sampling effort was not intended to be considered a complete survey of the building.  Aside from 
those materials addressed during this Phase II ESA, a list of possible PCB-containing materials and 
items provided by the NHDES included the following: 
 
Transformers 
Capacitors 
Electrical equipment 
Used motor/hydraulic oil 
Fluorescent light ballasts 
Cable insulation 
Thermal insulation 
Adhesives and tapes 

Oil-based paint 
Caulking 
Plastics 
Carbonless copy paper 
Floor finishes 
HVAC gaskets 
Ceiling tile coatings 
Flooring sealants 

Roofing materials 
Siding materials 
Grout 
Waterproofing compounds 
Anti-fouling compounds 
Fire retardant coatings 
Coal tar enamel coatings 
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12. RECOMMENDATIONS 

Based on observations and results of the investigation conducted at the Ernie’s Auto Sales 
property, Credere makes the following recommendations for the subject property: 
 

 Regarding the “background” PAH condition, it is recommended that PAH soils should be 
managed under a soil management plan during any future redevelopment of the subject 
property.  The management plan should be devised to eliminate human contact with these 
soils. 

 Additional subsurface soil sampling in the vicinity of SB-5 is recommended to determine 
the vertical and horizontal extent of the metals that exceed the NDHES SRS because the 
soil represents a potential health risk.  In addition, we recommend that the soils should be 
managed in accordance with a soil management plan during any future redevelopment of 
the subject property. 

 Additional groundwater sampling should be completed to monitor the presence of arsenic 
in groundwater at the subject property.  The presence of arsenic at concentrations that 
exceed the NHDES AGQS at groundwater sample locations MW-2 and MW-5 represents 
a potential risk which may require mitigation during future redevelopment of the subject 
property.   

 If the buildings are to be renovated or demolished, removal of all identified ACMs should 
be performed by a licensed asbestos abatement professional in accordance with all 
applicable state and federal regulations. 

 If the buildings are to be renovated or demolished, removal activities and disposal of all 
identified lead-based paint should be conducted in accordance with the applicable state 
and federal regulations. 

 If the buildings are to be renovated or demolished, the removal of identified excluded 
PCB products should be conducted by qualified personnel and the selected disposal 
facility should be licensed to accept these materials in accordance with applicable state 
regulations. 

 If the buildings are to be renovated, a mold survey should be conducted to identify the 
presence of hazardous molds within the buildings.  Conversely, if the buildings are to be 
razed, demolition activities should be conducted in such a manner as to protect human 
health from potential mold hazards. 
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TABLES 
 

Table 1 ................................................................ Summary of Exploration Locations and Methods 
Table 2 ...........................................Summary of Photoionization Detector Field Screening Results 
Table 3 ................. Summary of X-Ray Fluorescence Field Screening Results for RCRA 8 Metals 
Table 4 .................................................................Summary of Analytical Results for Soil Samples 
Table 5 ........... Summary of Groundwater Monitoring Well Gauging and Groundwater Elevations 
Table 6 .................................................. Summary of Analytical Results for Groundwater Samples 
Table 7 ........ Summary of Analytical Results for Polychlorinated Biphenyl Bulk Product Samples 
Table 8 ............................................................................. Summary of Duplicate Sample Analyses 
Table 9 ......................................................................................... Lead-Based Paint Survey Results 



Regulatory 
Standard

BM-1 BM-2 BM-3 BM-4
12/8/2010 12/8/2010 12/8/2010 12/8/2010

Cottage Exterior 
White Paint

Garage Interior 
Pink Paint

Cottage Mastic 
Under Linoleum 

Tiles On Wall

Cottage Blue Paint 
On Rear Door 

(1)Polychlorinated Biphenyls (mg/kg) EPA Method 8082
Aroclor 1016 - ND<0.2 2.2 ND<0.1 ND <0.2

Aroclor 1254 - 0.5 ND <0.2 0.5 2.5
Aroclor 1260 - ND<0.2 ND <0.2 ND<0.1 2.4
TOTAL PCBs 50 0.5 2.2 0.5 4.9

NOTES:
(1)

 Only those PCB aroclors identified above detection limit are summarized .
(2) 

40 CFR 761.3

PCB = Polychlorinated biphenyl

ND<0.1 = Not detected above quantitation limit (i.e. 0.1 mg/kg)

Bold = Exceeds laboratory quantitation limit

Exceeds Federal Regulatory Standard 

TABLE 7
ERNIE'S AUTO SALES PROPERTY

180 EAST MAIN STREET - TILTON, NEW HAMPSHIRE

SUMMARY OF ANALYTICAL RESULTS FOR POTENTIAL PCB-CONTAINING BULK PRODUCT 
SAMPLES

Parameter

Building Materials Sample Identification Number, Date, and Description

PCB Bulk 
Product Waste(2) 

(mg/kg)



Reading 
No. XRF Meter Mode Pass Fail 

Standard

Lead 
Concentration 

(mg/cm2)
+/- Building Interior or 

Exterior
Building 

Side Component Color

1 Standardization PASS
2 Lead Paint Inspection Negative 0.07 0.06 garage exterior side a door white
3 Lead Paint Inspection Positive 1.6 0.2 garage exterior side a door  white
4 Lead Paint Inspection Positive 1.07 0.07 garage exterior side a door  white
5 Lead Paint Inspection Negative 0 0 garage exterior side a window sill  white
6 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
7 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
8 Lead Paint Inspection Negative 0.07 0.04 garage exterior side a sign --
9 Lead Paint Inspection Negative 0.02 0.02 garage exterior side a sign --
10 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
11 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
12 Lead Paint Inspection Negative 0.01 0.02 garage exterior side b window frame  white
13 Lead Paint Inspection Negative 0 0 garage exterior side d rear door  white
14 Lead Paint Inspection Negative 0.67 0.07 cottage exterior side a siding center  white
15 Lead Paint Inspection Positive 1.29 0.15 cottage exterior side a siding right  white
16 Lead Paint Inspection Positive 1.96 0.22 cottage exterior side a siding right  white
17 Lead Paint Inspection Negative 0.72 0.07 cottage exterior side a trim right blue
18 Lead Paint Inspection Negative 0.05 0.02 cottage exterior side a trim right blue
19 Lead Paint Inspection Negative 0 0 cottage exterior side a trim center blue
20 Lead Paint Inspection Positive 3.29 0.51 cottage exterior side a trim left blue
21 Lead Paint Inspection Positive 2.55 0.21 cottage exterior side a trim left blue
22 Lead Paint Inspection Positive 1.59 0.23 cottage exterior side a white siding  white
23 Lead Paint Inspection Negative 0.68 0.13 cottage exterior side d siding  white
24 Lead Paint Inspection Positive 1.27 0.14 cottage exterior side d siding  white
25 Standardization PASS
26 Lead Paint Inspection Positive 1.02 0.09 cottage exterior side d trim blue
27 Lead Paint Inspection Positive 2.17 0.29 cottage exterior side c siding  white
28 Lead Paint Inspection Negative 0.11 0.05 cottage exterior side c trim blue
29 Lead Paint Inspection Negative 0.22 0.06 cottage exterior side b siding  white
30 Lead Paint Inspection Negative 0.81 0.07 cottage exterior side b siding  white
31 Lead Paint Inspection Negative 0.55 0.08 cottage exterior side b siding  white
32 Lead Paint Inspection Positive 2.27 0.3 cottage exterior side b siding  white
33 Lead Paint Inspection Negative 0.02 0.02 cottage interior -- trim pale 
34 Lead Paint Inspection Negative 0.01 0 cottage interior -- trim pale 
35 Lead Paint Inspection Negative 0.02 0.02 cottage interior -- trim and door black
36 Lead Paint Inspection Negative 0.02 0.02 cottage interior -- trim and door black
37 Lead Paint Inspection Negative 0.83 0.08 cottage interior -- trim and door black
38 Lead Paint Inspection Positive 1.5 0.24 cottage interior -- trim and door black
39 Lead Paint Inspection Negative 0.79 0.1 cottage interior -- trim and door black
40 Lead Paint Inspection Negative 0 0 cottage interior -- wall pale 
41 Lead Paint Inspection Negative 0.01 0.02 cottage interior -- wall pale 
42 Lead Paint Inspection Negative 0 0 cottage interior -- wall pale 
43 Lead Paint Inspection Negative 0.01 0.01 cottage interior -- wall pale 
44 Lead Paint Inspection Negative 0 0 cottage interior -- wall  white
45 Lead Paint Inspection Negative 0 0 cottage interior -- wall  white
46 Lead Paint Inspection Negative 0.01 0.01 cottage interior -- wall  white
47 Lead Paint Inspection Positive 1 0.21 garage exterior -- old siding  white
48 Standardization PASS --
49 Lead Paint Inspection Negative 0.02 0.02 garage exterior -- old siding  blue
50 Lead Paint Inspection Positive 1 0.03 garage exterior -- old siding  blue
51 Lead Paint Inspection Negative 0 0 garage interior -- wall  white
52 Lead Paint Inspection Negative 0 0 garage interior -- wall  white
53 Lead Paint Inspection Negative 0.18 0.13 garage interior -- front door --
54 Lead Paint Inspection Positive 1.4 0.18 garage interior -- front door --
55 Lead Paint Inspection Negative 0 0 garage interior -- wall pink
56 Lead Paint Inspection Negative 0 0 garage interior -- wall pink
57 Lead Paint Inspection Negative 0 0 garage interior -- wall pink
58 Lead Paint Inspection Positive 1.73 0.25 garage interior -- garage wall  black
59 Lead Paint Inspection Negative 0 0 garage interior -- garage wall p-board
60 Lead Paint Inspection Negative 0 0 garage interior -- garage wall  wood 
61 Lead Paint Inspection Negative 0.01 0 garage interior -- garage wall  wood 
62 Lead Paint Inspection Negative 0 0 garage interior -- garage wall  p-board
63 Lead Paint Inspection Positive 3.15 0.41 garage interior -- garage wall  black
64 Lead Paint Inspection Positive 3.6 0.7 garage interior side a garage door --

65 Lead Paint Inspection Negative 0.1 0.1 garage interior side a garage wall  white
NOTES:
XRF = X-Ray fluorescense

+/- = Probable variation

-- = Side not identified because surface is easily identifiable within building

Positive = Lead concentration > 1.0 mg/cm
2

TABLE 9
ERNIE'S AUTO SALES PROPERTY

180 EAST MAIN STREET - TILTON, NEW HAMPSHIRE

LEAD-BASED PAINT SURVEY RESULTS
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Figure 1 ................................................................................................................ Site Location Map 
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Figure 3 .................................................................... December 8, 2010 Groundwater Contour Plan 
Figure 4 .......................................................................................... Updated Conceptual Site Model 
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APPENDIX F 
 

LEAD-BASED PAINT SURVEY RESULTS 



Community Revitalization, Economic Development, Environmental Remediation & Engineering

December 10, 2010

Mr. Kimon Koulet, Executive Director
Lakes Region Planning Commission
103 Main Street, Suite #3
Meredith, NH 03253

Subject: Lead­Based Paint Survey
Ernie’s Auto Sales Property
180 East Main Street, Tilton, NH

Dear Mr. Koulet:

A  survey  for  lead­based  paint  in  the  subject  property  building  was  conducted  on
December 8, 2010 using a portable Innov­X X­Ray fluorescent (XRF) device.  Paint with
a concentration of  lead greater  than 1.0  mg/cm2  was considered positive  for  lead­based
paint.   Sixty  five  (65)  readings  were  taken  during  the  survey.    Lead­based  paint  was
identified on 15 surfaces within the two buildings. Figure 1 shows the orientation of the
survey locations and the results of the survey are shown on Table 1.

The lead­based paint survey was not intended to determine the suitability of the buildings
for  residential  or  child­occupied  uses.   If  the  property  buildings  are  to  be  used  in  the
future  as  residences  or  child­occupied  facilities,  a  formal  lead  survey  should  be
conducted by a NHDES Certified Lead Inspector.

Very truly,

CREDERE ASSOCIATES, LLC

Silas Canavan, EI
Civil Engineer

enclosures: Figure 1 – Lead­Based Paint Survey Orientation Plan
Table 1 – Summary of Lead­Based Paint Survey



FIGURE 1
LEAD­BASED PAINT SURVEY ORIENTATION PLAN

C redere Associates, LLC



Reading 

No.
XRF Meter Mode

Pass Fail 

Standard

Lead 

Concentration 

(mg/cm
2
)

+/- Building
Interior or 

Exterior

Building 

Side
Component Color

1 Standardization PASS
2 Lead Paint Inspection Negative 0.07 0.06 garage exterior side a door white
3 Lead Paint Inspection Positive 1.6 0.2 garage exterior side a door  white
4 Lead Paint Inspection Positive 1.07 0.07 garage exterior side a door  white
5 Lead Paint Inspection Negative 0 0 garage exterior side a window sill  white
6 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
7 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
8 Lead Paint Inspection Negative 0.07 0.04 garage exterior side a sign --
9 Lead Paint Inspection Negative 0.02 0.02 garage exterior side a sign --
10 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
11 Lead Paint Inspection Negative 0 0 garage exterior side a window frame  white
12 Lead Paint Inspection Negative 0.01 0.02 garage exterior side b window frame  white
13 Lead Paint Inspection Negative 0 0 garage exterior side d rear door  white
14 Lead Paint Inspection Negative 0.67 0.07 cottage exterior side a siding center  white
15 Lead Paint Inspection Positive 1.29 0.15 cottage exterior side a siding right  white
16 Lead Paint Inspection Positive 1.96 0.22 cottage exterior side a siding right  white
17 Lead Paint Inspection Negative 0.72 0.07 cottage exterior side a trim right blue
18 Lead Paint Inspection Negative 0.05 0.02 cottage exterior side a trim right blue
19 Lead Paint Inspection Negative 0 0 cottage exterior side a trim center blue
20 Lead Paint Inspection Positive 3.29 0.51 cottage exterior side a trim left blue
21 Lead Paint Inspection Positive 2.55 0.21 cottage exterior side a trim left blue
22 Lead Paint Inspection Positive 1.59 0.23 cottage exterior side a white siding  white
23 Lead Paint Inspection Negative 0.68 0.13 cottage exterior side d siding  white
24 Lead Paint Inspection Positive 1.27 0.14 cottage exterior side d siding  white
25 Standardization PASS
26 Lead Paint Inspection Positive 1.02 0.09 cottage exterior side d trim blue
27 Lead Paint Inspection Positive 2.17 0.29 cottage exterior side c siding  white
28 Lead Paint Inspection Negative 0.11 0.05 cottage exterior side c trim blue
29 Lead Paint Inspection Negative 0.22 0.06 cottage exterior side b siding  white
30 Lead Paint Inspection Negative 0.81 0.07 cottage exterior side b siding  white
31 Lead Paint Inspection Negative 0.55 0.08 cottage exterior side b siding  white
32 Lead Paint Inspection Positive 2.27 0.3 cottage exterior side b siding  white
33 Lead Paint Inspection Negative 0.02 0.02 cottage interior -- trim pale 
34 Lead Paint Inspection Negative 0.01 0 cottage interior -- trim pale 
35 Lead Paint Inspection Negative 0.02 0.02 cottage interior -- trim and door black
36 Lead Paint Inspection Negative 0.02 0.02 cottage interior -- trim and door black
37 Lead Paint Inspection Negative 0.83 0.08 cottage interior -- trim and door black
38 Lead Paint Inspection Positive 1.5 0.24 cottage interior -- trim and door black
39 Lead Paint Inspection Negative 0.79 0.1 cottage interior -- trim and door black
40 Lead Paint Inspection Negative 0 0 cottage interior -- wall pale 
41 Lead Paint Inspection Negative 0.01 0.02 cottage interior -- wall pale 
42 Lead Paint Inspection Negative 0 0 cottage interior -- wall pale 
43 Lead Paint Inspection Negative 0.01 0.01 cottage interior -- wall pale 
44 Lead Paint Inspection Negative 0 0 cottage interior -- wall  white
45 Lead Paint Inspection Negative 0 0 cottage interior -- wall  white
46 Lead Paint Inspection Negative 0.01 0.01 cottage interior -- wall  white
47 Lead Paint Inspection Positive 1 0.21 garage exterior -- old siding  white
48 Standardization PASS --
49 Lead Paint Inspection Negative 0.02 0.02 garage exterior -- old siding  blue
50 Lead Paint Inspection Positive 1 0.03 garage exterior -- old siding  blue
51 Lead Paint Inspection Negative 0 0 garage interior -- wall  white
52 Lead Paint Inspection Negative 0 0 garage interior -- wall  white
53 Lead Paint Inspection Negative 0.18 0.13 garage interior -- front door --
54 Lead Paint Inspection Positive 1.4 0.18 garage interior -- front door --
55 Lead Paint Inspection Negative 0 0 garage interior -- wall pink
56 Lead Paint Inspection Negative 0 0 garage interior -- wall pink
57 Lead Paint Inspection Negative 0 0 garage interior -- wall pink
58 Lead Paint Inspection Positive 1.73 0.25 garage interior -- garage wall  black
59 Lead Paint Inspection Negative 0 0 garage interior -- garage wall p-board
60 Lead Paint Inspection Negative 0 0 garage interior -- garage wall  wood 
61 Lead Paint Inspection Negative 0.01 0 garage interior -- garage wall  wood 
62 Lead Paint Inspection Negative 0 0 garage interior -- garage wall  p-board
63 Lead Paint Inspection Positive 3.15 0.41 garage interior -- garage wall  black
64 Lead Paint Inspection Positive 3.6 0.7 garage interior side a garage door --

65 Lead Paint Inspection Negative 0.1 0.1 garage interior side a garage wall  white
NOTES:

XRF = X-Ray fluorescense

+/- = Probable variation

-- = Side not identified because surface is easily identifiable within building

Positive = Lead concentration > 1.0 mg/cm
2
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2. INTRODUCTION 

The Town of Tilton, New Hampshire received a United States Environmental Protection Agency 
(EPA) Brownfield Cleanup Grant for the former Ernie's Auto Sales property located at 180 East 
Main Street in Tilton (the Site).  The 0.8-acre Site is a former gasoline station, auto repair 
garage, and used car dealership.  Credere Associates, LLC (Credere) is submitting this Site-
Specific Quality Assurance Project Plan (SSQAPP) Addendum to execute the initial phase of 
work, which is scheduled to occur this upcoming winter.  The initial phase of work involves 
razing the severely dilapidated buildings, which include a garage and a cottage.  The Town 
received permission from the New Hampshire Department of Environmental Services (NHDES) 
and EPA to conduct the demolition work as a presumptive remedial measure.  The request was 
made because there is significant concern that the garage building will collapse under the weight 
of winter snow, representing a safety concern to the public. 
 
In order to demolish the Site buildings, known asbestos located inside and in the roofing 
materials of the garage, and in floor tiles located within the cottage, must be abated.  In addition, 
there are containerized universal/hazardous wastes within both of the buildings and on the 
exterior of the property that must be removed and disposed.   
 
This SSQAPP addendum includes provisions to allow Credere to implement building demolition 
at the Site and to address NC-1, NC-2, NC-3, and NC-4, including the following: sampling any 
previously unidentified asbestos materials if such materials are encountered during the 
demolition work; collecting air clearance samples after the asbestos remediation is complete; 
collecting samples of the building demolition debris if necessary for disposal facility approval; 
and collecting samples of the universal/hazardous containerized wastes if necessary for disposal 
facility approval. 
 
Please note that REC-3 (The former use of the Site as an auto repair facility) will be 
addressed as part of subsequent work, and soil remediation is not addressed in this 
SSQAPP. 
 
A significant amount of background information exists on the Site as documented in a November 
2, 2010, Phase I Environmental Site Assessment (ESA), a June 2, 2011, Phase II ESA, and an 
October 3, 2012 Supplemental Phase II ESA.  These reports were prepared by Credere and 
previously submitted to the NHDES, the EPA, and the Town of Tilton. 
  
This SSQAPP presents the following information: 

 
1. A summary of background information for the Site 

2. The redevelopment plans for the Site 

3. A Conceptual Site Model 

4. The proposed sampling technique and rationale 
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5. Site-specific sampling methodology including proposed locations and analytical methods 

6. Regulatory standards applicable to the Site 

7. A proposed project schedule 
 
This SSQAPP was prepared to be used in concert with Credere Associates, LLC’s (Credere’s) 
Generic Quality Assurance Project Plan (QAPP) EPA RFA#08166 and #09036 that was prepared 
for all of Credere’s EPA work in New Hampshire.  The quality assurance and quality control 
(QA/QC) procedures outlined in Credere’s Generic QAPP will be followed for this investigation 
program including sample collection, handling, and analysis, chain-of-custody, data management 
and documentation, data validation, and data usability assessments.   
 
Figure 1 shows the general location of the Site in Tilton, New Hampshire, and Figure 2 presents 
the proposed sample locations and pertinent Site features.  Figure 3 is Credere’s organization 
chart for the project team and Figure 4 is a diagram depicting the updated conceptual model for 
the Site. 
 

3. PROJECT BACKGROUND INFORMATION 

The following is a summary of information obtained during previous environmental due 
diligence work conducted at the Site.  Credere has completed a Phase I ESA, a Phase II ESA, 
and a Supplemental Phase II ESA under EPA Brownfield assessment grant # BF-96111801 
received by the Lakes Region Planning Commission (LRPC).  The following includes pertinent 
details from Credere’s ESAs for the Site:   
 
3.1 OWNERSHIP & SITE DESCRIPTION 

The Site is owned by the Town of Tilton, New Hampshire.  The Town acquired the Site on 
January 31, 2011, following the completion of Phase I and Phase II ESAs. 
 
The Site is composed of one 0.8-acre parcel of land located at 180 East Main Street in Tilton, 
New Hampshire and is situated adjacent to the Winnipesaukee River.  The Site is currently 
improved with a garage building and a cottage that are both unoccupied and in a state of 
disrepair.  Both buildings were constructed prior to 1951, but the exact dates of construction are 
not known.   
 
The Site was formerly operated as a gas station from approximately 1939 until the 1970s.  An 
automobile body shop, used automobile repair shop, automobile salvage yard, used automotive 
sales, and a U-Haul truck rental business have also reportedly occupied the Site. 
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3.2 SUMMARY OF PHASE I ESA WORK 

A Phase I ESA dated November 2, 2010, was completed by Credere for the Site in accordance 
with ASTM Standard Practice E 1527-05.  The following represents the findings and 
recommendations from this report.  
 
Based on the information obtained as a part of the Phase I ESA, the following recognized 
environmental conditions (RECs) were identified at the Site: 
 
 REC-1 – The former use of the Site as a gas station between 1939 and the 1970s, past 

distribution, and past and present bulk storage of petroleum products (including a 275-gallon 
aboveground storage tank (AST) and a 55-gallon drum) may have resulted in releases of 
petroleum which may have impacted the environmental conditions of the Site. 

 REC-2 – A release of petroleum was discovered on September 16, 1993, during the closure 
of two (2) 3,000-gallon and one (1) 4,000-gallon gasoline underground storage tanks (USTs) 
and one (1) 2,000-gallon waste oil UST.  Though this release is considered by the New 
Hampshire Department of Environmental Services (NHDES) to be closed, the release 
represents a REC as impacted soil and/or groundwater may remain at the Site. 

 REC-3 – The former use of the Site as an auto repair facility between the approximate dates 
of 1939 and 1978 represents a REC because hazardous materials and petroleum products 
were likely stored, used, and may have been disposed of on the Site and may have impacted 
the environmental conditions of the Site. 

 REC-4 – The floor drain observed within the garage bay with an unknown discharge point 
represents a REC because the drain is a potential conduit to the environment whereby 
releases of petroleum products and hazardous substances from former activities may have 
impacted the environmental conditions at the Site. 

 REC-5 – A suspected dump and fill area was observed along the southern portion of the Site 
including items such as, but not limited to, urban fill, automobile parts, and utility pole 
sections.  Petroleum products and/or hazardous substances associated with these materials 
may have been released and impacted the environmental conditions at the Site. 

 REC-6 – Stressed vegetation was observed below a pole mounted electrical transformer 
located along the northern Site boundary.  This condition represents a REC because it could 
be indicative of a release of petroleum-based and/or polychlorinated biphenyl (PCB)-
containing dielectric fluid that may have impacted the environmental conditions of the Site. 

 
Additionally, Credere identified three (3) de minimis environmental conditions (DMEC) at the 
Site. 
 
 DMEC-1 – Oil staining observed on the floor of the cottage represents a DMEC because it is 

evidence of a release; however, a pathway to the environment was not likely. 
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 DMEC-2 – Multiple small volume containers (less than 50-gallons each) of oil, gasoline, and 
automotive lubricants and cleaning materials represent a DMEC because of the poor 
conditions in which they were stored; however, a pathway to the environment was not likely. 

 DMEC-3 – Multiple stains observed on the gravel parking lot represent a DMEC because 
they are evidence of small petroleum releases which may have impacted surficial soil at the 
Site.  However, based on observed conditions, it was not likely that these small spills have 
significantly impacted environmental media at the Site. 

 
The following four (4) ASTM Non-Scope considerations (NCs) were also noted during the Phase 
I ESA: 
 
 NC-1 – Based on the age of the Site buildings, potential asbestos-containing materials 

(ACMs) may be present on the interior and exterior of the buildings. 

 NC-2 – Based on the age of the Site buildings, lead-based paint may be present on the 
interior and exterior of the buildings. 

 NC-3 – Based on the age of the Site buildings, PCB-containing bulk products may be present 
on the interior and exterior of the buildings. 

 NC-4 – Based on the condition of the Site buildings and the collapsed roof of the garage, 
mold is likely present in the buildings. 

 
3.3 SUMMARY OF PHASE II ESA AND SUPPLEMENTAL PHASE II ESA WORK 

Phase II ESA 

A June 2, 2011, Phase II ESA was completed by Credere for the Site.  Phase II ESA activities 
included performing a ground penetrating radar (GPR) survey to locate potential subsurface 
structures, conducting lead-based paint and asbestos surveys of the two Site buildings, collecting 
samples of select building materials as a part of a PCB survey, and collecting surficial soil, 
subsurface soil, and groundwater samples to assess potential impacts from historical uses of the 
Site. 
 
From the data collected during the Phase II ESA, REC-1, REC-2, REC-4, REC-5, and REC-6 
were dismissed.  The rationale for dismissing these RECs is detailed in the June 2, 2011 Phase II 
ESA report.  NHDES concurred with these conclusions. 
 
REC-3, which is associated with the former use of the Site as an auto repair facility, could not be 
conclusively confirmed or dismissed from the data collected.  Arsenic and lead were detected in 
subsurface soil near the building in one sample (SB-5 4-6’) at concentrations that exceeded 
applicable NHDES Soil Remediation Standards (SRS) and arsenic was detected in groundwater 
in two of the five wells sampled at a level that exceeded the applicable Ambient Groundwater 
Quality Standard (AGQS).  However, based on the data collected, it was not clear if these 
contaminants were related to prior activities at the Site or associated with background conditions.  
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In particular, the arsenic in groundwater may have desorbed from the natural mineralogy caused 
by reducing conditions present in the groundwater associated with an old plume of petroleum 
contamination. 
 
PAHs were detected in several surficial and one subsurface sample during the Phase II ESA.  
However, the detected PAHs were attributed to the presence of asphalt, coal, and ash materials 
that were identified in collected samples.  The presence of PAHs in association with asphalt, 
coal, and ash materials meets the NHDES definition of “background” as defined by Env-Or 
602.03.  It was Credere’s interpretation that PAHs identified onsite are not subject to the NHDES 
SRS [per Env-Or 606.19(f)], but they still represent a health risk that should be appropriately 
managed. 
 
The following is a summary of Phase II ESA findings pertaining to the non-scope considerations 
being addressed as part of this SSQAPP: 
 
NC-1, which is associated with potential presence of ACMs, was confirmed because ACMs were 
identified in both Site buildings. 
 
 Asbestos (NC-1) was identified in the both garage building and cottage in the following 

locations: 

o Garage- Reception area floor tile 

o Garage- Reception area floor tile mastic 

o Garage-Flat Roof top layer of shingles 

o Garage-Flat Roof top layer shingle mastic 

o Cottage-Orange floor tile 

 Lead paint (NC-2) was identified covering numerous surfaces in and on both the cottage and 
garage buildings.  

 Detectible concentrations of PCBs (NC-3) were identified in the four bulk product samples 
collected from the Site buildings.  Concentrations of PCBs that exceeded 1 part per million 
(ppm) were detected in sample BM-2 (pink paint from the interior of the garage) and BM-4 
(blue exterior paint from rear door of cottage).  PCBs concentrations in BM-2 and BM-4 
were 2.2 ppm and 4.9 ppm, respectively.  PCB concentrations that exceeded or approached 
50 ppm were not detected during the Phase II ESA, and based on Credere’s assessment of the 
sampled materials; no PCB Bulk Product Waste, as defined in 40 CFR 761.3, was identified 
at the Site.  As such, NC-3 was dismissed, though once the buildings are demolished and the 
building materials are removed from use, the associated demolition debris waste stream 
warrants proper disposal consistent with the at-found concentrations of PCBs. 

 The presence of Mold (NC-4) was not assessed because it was determined that the buildings 
needed to be demolished.  
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Supplemental Phase II ESA  

A supplemental Phase II ESA was completed on October 3, 2012.  The Supplemental Phase II 
ESA was performed to delineate the extent of the previously identified arsenic and lead 
concentrations in soil at sample location SB-5 and to perform a second round of groundwater 
sampling to verify the presence of dissolved arsenic concentrations in groundwater.  Additional 
soil borings were drilled, soil was collected for field screening and laboratory analysis, and the 
existing monitoring wells were sampled and the collected samples were submitted for laboratory 
analysis.  
 
Seven soil borings were installed during the Supplemental Phase II ESA work.  Laboratory 
analysis of soil samples collected demonstrated that the extent of lead and arsenic contamination 
exceeding the SRS was limited to the area around previously drilled boring SB-5.  However, x-
ray fluorescence (XRF) field screening results of samples collected that were not laboratory 
analyzed revealed that some additional arsenic exceeding SRS may be present in the vicinity of 
soil borings (SB-12 and SB-14).   
 
Dissolved arsenic was detected in three of the five existing wells during the Supplemental Phase 
II ESA.  However, it was still inconclusive whether the detected arsenic in groundwater was the 
result of a release of hazardous substances related to Site activities, the result of changes in the 
geochemistry of groundwater related to past releases of petroleum, or were related to a 
background condition.  The presence of arsenic in groundwater was determined to still represent 
a potential health risk to future Site workers and users. 
 
Existing Environmental Conditions 
Based on the findings of the Phase I ESA, Phase II ESA, and Supplemental Phase II ESA, the 
following conditions exist at the Site requiring cleanup and/or additional waste characterization: 
 
 Arsenic and lead is present in soil in the area of SB-5 at depths of 4 to 6 feet below grade 

surface (bgs) at concentrations that exceed the NHDES SRS; 

 Arsenic concentrations are present in groundwater at levels that exceed the NHDES AGQS;  

 PAH concentrations that exceed the NHDES SRS are present in soil in the area of five 
surficial soil samples (SS-2, SS-4, SS-5, SS-7, and TP-1) and one subsurface soil sample 
(SB-5).  The detected PAHs were determined to be associated with a background condition 
but still represent a health risk; 

 Asbestos is present in both the garage building and cottage; 

 Lead paint was identified covering numerous surfaces in and on both the cottage and garage 
buildings; 

 Building materials sampled from within or on both buildings do not meet the definition of 
PCB Bulk Product waste as defined in 40 CFR 761.3 and are not regulated for disposal.  
However, once removed from use through building demolition, the waste stream associated 
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with these materials requires disposal at a facility that can accept demolition debris with 
PCBs consistent with at-found concentrations; and 

 Universal/hazardous containerized wastes are located within the Site buildings and on the 
exterior portions of the property.  

 
Please note that only asbestos lead-based paint, PCB-containing building materials, and 
Universal/hazardous materials in the building are being addressed as part of this SSQAPP. 

 
4. REDEVELOPMENT SCENARIO 

The Tilton Conservation Commission, in conjunction with the Winnipesaukee River Trails 
Association, will develop the Site into a trailhead and parking lot for the existing riverfront trail 
system.  

5. UPDATED CONCEPTUAL SITE MODEL  

The updated conceptual site model (CSM) describes the physical setting of the Site, the 
environmental conditions being addressed as part of this phase of the work, the potential 
contaminants of concern (COCs) associated with each environmental condition, migration 
pathways, impacted media, exposure pathways, and potential human and environmental 
receptors.  The Town of Tilton successfully petitioned the NHDES and EPA to allow the 
demolition of the building as a presumptive remedial remedy.  This allows the building to be 
demolished this winter and reduces the chances that the building will collapse due to snow load.  
In order to demolish the building the following environmental conditions must be addressed: 
 
 Asbestos in both the garage building and cottage; 

 Lead paint covering numerous surfaces in and on both the cottage and garage buildings; and 

 PCBs that may be present in the demolition debris waste stream resulting from the razing of 
both buildings, which warrants proper disposal based on at-found concentrations. 

 
The remainder of the SSQAPP only addresses the asbestos, lead based paint, and PCBs 
associated with the buildings.  An Analysis of Brownfields Cleanup Alternatives will 
subsequently be prepared to identify the most appropriate remedial alternatives for the remaining 
environmental issues at the Site, including contaminated soil and groundwater. 
 
5.1 PHYSICAL SETTING 

Topography at the Site generally slopes in two directions.  The north side of the Site slopes 
gently to the northwest, while the south side tends to slope radially to the south and west.  
Stormwater on the north side of the Site likely follows surficial topography resulting in a 
northwesterly flow which terminates at a catch basin located in the northwestern corner of the 
Site.  This catch basin reportedly discharges via a culvert into a drainage ditch.  The ultimate 
outfall of this drainage ditch is the Winnipesaukee River.  Stormwater on the south side of the 
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Site generally follows the topography radially to the south and west and flows directly into the 
Winnipesaukee River. 
 
According to the Geohydrology and Groundwater Quality Data of Stratified-Drift Aquifers in the 

Winnipesaukee River Basin, Central New Hampshire, United States Geological Survey (USGS), 
Water-Resources Investigations Report 94-4150, by Joseph D. Ayotte (1997), the surficial 
geology at the Site consists of glacial till over bedrock.  Surficial materials observed at the Site 
during soil sampling activities revealed predominantly loose to dense sand with some gravel at 
deeper depths. 
 
According to the Generalized Bedrock Geologic Map of New Hampshire compiled by the USGS, 
the Site is underlain primarily by metamorphic rocks of the Silurian age, consisting of aluminous 
schist, quartzite, calc-silicate granofels, and bimodal metavolcanic rocks.  According to the 
USGS, the average depth to bedrock is 35-feet bgs, but can be up to 200-feet bgs in localized 
areas.  Bedrock was not encountered during soil boring activities. 
 
Groundwater in overburden materials at the Site was observed at depths ranging from 7.52 to 
10.65 feet bgs during the July 26, 2011 sampling event.  Based on groundwater elevations 
observed during the Phase II and Supplemental Phase II ESAs, groundwater at the Site generally 
flows to the southwest at a gradient of approximately 3%. 
 
5.2 CONTAMINANTS OF CONCERN  

The contaminants of concern (COCs) at the Site include the following: 

 Asbestos; 

 Lead-based paint; and 

 PCBs in the demolition debris waste stream. 
There are universal/hazardous containerized wastes (DMEC-2) present in the buildings that, for 
the purpose of this SSQAPP, are considered COCs.  These wastes will need to be consolidated 
and properly disposed, which may require sampling the waste stream. 
 
5.3 DEFINITIONS OF EXPOSURE PATHWAYS AND POTENTIAL RECEPTORS 

To aid in a thorough understanding of the environmental concerns present at the Site, a graphical 
presentation of the identified COCs and potential migration pathways to receptors is included as 
Figure 4.  Exposure Pathways and Potential Receptors depicted on the CSM figure are defined 
below. 
 
In general, exposure pathways describe how a human or environmental receptor comes into 
contact with contaminants that may be present at the Site.  Exposure pathways presented in the 
updated CSM include the following: 
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 Inhalation: This pathway is primarily associated with groundwater 
contamination within 30 feet of an occupied structure when 
groundwater elevation is less than 15 feet below surface grade, or 
when depth to groundwater is unknown.  This pathway is 
applicable when receptors may inhale impacted media in the form 
of vapor. 

 
 Dermal 

Absorption: 
Exposure via dermal absorption occurs when receptors are 
exposed to chemical concentrations present in soil, groundwater, 
or surface water through direct contact with the skin. 

 
 Active Ingestion: The active ingestion pathway represents exposure which may 

occur through the active ingestion of contaminant concentrations 
via a drinking water supply well or through agricultural products. 

 
 Incidental Uptake 

 
This pathway is applicable when receptors may incidentally 
ingest or inhale impacted media in the form of dust or airborne 
particulates. 

 
Potential Receptors are categorized by duration of exposure and intensity of use at the Site.  The 
receptor categories described in the CSM include the following: 
 

 Resident: The residential receptor is defined by high durational exposure 
and high intensity usage which may occur through gardening, 
digging, and recreational sports.  This group includes the 
occupants of a residential property or a residential neighborhood. 

 
 Commercial: Commercial receptors are those which are present at the Site for 

long durations but with low intensity exposure such as indoor 
office workers. 

 
 Site Worker: Site workers are present at the Site for short durations though 

intensity of use is high, such as during non-routine activities 
including construction or utility work.  Examples include outdoor 
commercial workers and construction workers. 

 
 Visitor: Visitors are characterized by low duration, i.e. less than two 

hours per day, and low intensity usage such as that which would 
occur during activities such as walking, shopping, and bird 
watching. 
 

 Terrestrial and 
Aquatic Biota: 

These receptors include flora and fauna which may be exposed to 
contaminants in their respective land-based or aquatic 
environments. 
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5.4 CONCEPTUAL SITE MODEL SUMMARY 

As indicated above, only asbestos, lead-based paint, PCBs in the demolition debris waste stream, 
and containerized Universal/hazardous wastes have the potential to impact the Site Worker 
receptor group.  This impact to human receptors would be via incidental uptake (inhaling or 
ingesting particles) and dermal uptake.  Environmental receptors include terrestrial and aquatic 
biota.  These receptor groups may be impacted through incidental uptake (inhaling or ingesting 
particles), and ingestion of contaminated materials. 
 



Building Demolition SSQAPP Addendum 
Ernie’s Auto Sales, 180 East Main Street, Tilton, New Hampshire 
NHDES # 199311019   
December 7, 2012   DRAFT 

 

  
 14 
  
  CREDERE ASSOCIATES, LLC 
 

6. SAMPLING DESIGN 

This demolition phase of the cleanup will include the abatement of asbestos in the Site buildings, 
and the demolition and removal of the Site buildings.  As indicated previously, lead-based paint 
and PCBs are currently present in the materials that comprise the buildings.  Please note that no 
additional characterization sampling for lead or PCBs in building materials is being proposed as 
a part of this SSQAPP.  However, this SSQAPP does include a provision for sampling the 
generated building demolition debris waste stream for lead and PCBs in order to receive facility 
acceptance and ensure proper disposal.  
 
It is anticipated that the demolition work will be phased as described in the bullets below in order 
to facilitate safe and proper asbestos abatement and disposal: 
 
1. Remove the garage roof and place it on the ground because it is currently in a slow state of 

collapse.  This will be done so the asbestos removal contractor will be able to safely access 
asbestos on the roof of the garage.  Additional asbestos characterization samples may be 
required and is detailed in Section 6.1.  

2. Removal and disposal of select building walls thereby exposing the asbestos inside the 
building.  This will be done so that the contractor has access to the asbestos and 
universal/hazardous containerized wastes.  Waste characterization may be required as 
described in Section 6.2. 

3. Abatement of the asbestos containing roof shingles and asbestos identified within the 
building footprint.  If previously unknown asbestos contain materials are encountered, they 
will either be sampled to determine if they contain asbestos or will be presumptively 
determined to contain asbestos.  Additional asbestos characterization samples may be 
required and is detailed in Section 6.1. 

4. Consolidation, sampling, removal, and proper disposal of all containerized 
universal/hazardous wastes formerly inside the building.  Waste characterization may be 
required as described in Section 6.2. 

5. Removal and disposal of the concrete building foundation.  Waste characterization may be 
required as described in Section 6.2. 

 
The following describes the sampling tasks: 
 
6.1 ASBESTOS SAMPLING 

Prior to the demolition of the Site buildings, all identified asbestos will be removed by a New 
Hampshire certified Asbestos Abatement Contractor.  During this abatement work, if previously 
unidentified suspect ACM is discovered, it will either be presumed to be ACM, or samples will 
be collected for laboratory analysis of asbestos content.  This sampling will be performed in 
accordance with NHDES Env-A 1800: Asbestos Management and Control.  The number of 
samples collected will be dependent on the number of suspect materials that are encountered and 
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determined to require sampling.  However, of each suspect sample material, three samples will 
be collected for potential triplicate analysis. 
 
After the abatement is complete, air clearance samples are required to confirm the efficacy of the 
abatement work.  The collection of one per work/containment area will be collected (to be 
determined by the Contractor) according to NHDES Env-A 1800: Asbestos Management and 
Control. 
 
Specific sampling methodologies are described in Section 7.  Table 1 includes the number and 
type of samples that are proposed to be collected, cross-referenced with the appropriate standard 
operating procedure (SOP) that will be used from Credere’s Generic QAPP.   
 
6.2 WASTE CHARACTERIZATION SAMPLING 

Building Materials 
Building demolition debris from the Site will be sampled and submitted for laboratory analysis 
for proper waste characterization prior to removal from the Site.  Table 1 includes the number 
and type of samples that are proposed to be collected, cross-referenced with the appropriate SOP 
that will be used from Credere’s Generic QAPP.  Specific sampling methodologies are described 
in Section 7. 
 
Universal/Hazardous Containerized Wastes  
Containerized Universal/hazardous wastes, or other hazardous or potentially regulated materials 
identified in containers within the Site building during the cleanup, may require waste 
characterization sampling prior to disposal.  As necessary, samples will be collected and 
submitted for laboratory analysis prior to removal from the site.  Alternately, these materials may 
be adequately labeled and identifiable, and may not warrant sampling in such instances.  Table 1 
includes the number and type of samples that are proposed to be collected, cross-referenced with 
the appropriate SOP that will be used from Credere’s Generic QAPP.  Specific sampling 
methodologies are described in Section 7. 
 
The data collected from these activities will serve as the basis for evaluating the efficacy of the 
cleanup and for ensuring compliance with applicable disposal regulations.   
 
Requirements relative to Chain of Custody, Data Management and Documentation, Data 
Validation, and Data Usability Assessments contained in the Generic QAPP will be followed 
during the performance of the above scope of work. 
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7. FIELD ACTIVITY METHODOLOGY 

Field activity methodologies are summarized in the following subsections.  Field activities will 
be conducted in accordance with the SOPs included in Credere’s Generic QAPP Rev. 3 (EPA 
RFA #08166 and #09036). 
 
Where field observations and/or field screening results indicate the presence of additional source 
areas or potentially impacted media, additional exploration locations, or samples for approved 
methods may be added to determine the horizontal and/or vertical extent of contamination.  The 
number and locations of these additional samples or exploration locations will be dependent on 
field data, Site constraints, and professional judgment.  All decisions regarding delineation will 
be recorded in the field logbook, and all locations will be documented.  Any additional samples 
obtained for the purpose of contamination delineation will be collected and field-analyzed in 
accordance with Credere’s SOPs outlined on Table 1 and the methodologies described in this 
section.  If Credere determines that these additional sample locations require testing for analytes 
not described in Table 1, then the Town of Tilton, NHDES Project Officer (PO), EPA PO, and 
EPA QA Chemist will be contacted and Credere will prepare an amendment to this SSQAPP that 
includes a description of the additional samples for analysis, analytical methods, and sampling 
SOPs.  Any amendments to the SSQAPP will include a Title and Approval page, similar to the 
one provided with this SSQAPP, to document that additional approval was obtained.   
 
7.1 ASBESTOS SAMPLING 

Any sampling of suspect ACM during the building demolition will be conducted by a certified 
Asbestos Inspector (retained by the Contractor, to be determined) according to NHDES Env-A 
1800: Asbestos Management and Control.  Samples will be analyzed by EMSL Analytical, Inc. 
(EMSL) of Woburn, Massachusetts using Polarized Light Microscopy (PLM) according to EPA 
Method 600/R-93/116. 
 
Asbestos clearance air samples will be collected by an independent industrial hygienist according 
to NHDES Env-A 1800: Asbestos Management and Control.  Air filter samples will be analyzed 
by EMSL using Phase Contrast Microscopy (PCM) according to National Institute of 
Occupational Safety and Health (NIOSH) Method 7400. 
 
Laboratory analytical SOPs for methods that will be used for the Site samples are included as 
Appendix B. 
 
7.2 WASTE CHARACTERIZATION SAMPLING 

Building Materials 
Building demolition debris from the Site scheduled for off-site disposal as part of the cleanup 
will sampled for disposal characterization laboratory analysis.  Consistent with known Site 
conditions, disposal characterization will include analysis of the waste stream for total lead and 
PCBs. 
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The demolition waste stream will be sampled in accordance with ASTM E1908-10, which is 
included at Appendix C.  It is anticipated that one (1) composite sample will be collected from 
the demolition debris piles generated from the removal of the garage building and one (1) 
composite sample will be collected from the demolition debris piles generated from the removal 
of the cottage.  It is expected that at least two (2) samples will be collected for analyses.  
 
Based on initial analytical results and disposal facility requirement, the collected samples may 
also be analyzed according to test Method 1311 in EPA Publication SW-846 for toxicity 
characteristic leaching procedure (TCLP) lead.   
 
All building demolition debris sampling will be completed in accordance with Table 1. 
 
Universal/Hazardous/Containerized Wastes  
As required, containerized universal/hazardous wastes, or other hazardous or potentially 
regulated materials identified within the Site building during the cleanup may be sampled for 
disposal characterization laboratory analysis.  Disposal characterization may include the 
following laboratory analyses according to methods in EPA Publication SW-846: TPH, VOCs, 
SVOCs, PCBs, RCRA 8 metals, pesticides, herbicides, ignitability, corrosivity, and reactivity.  
Alternately, these materials may be adequately labeled and identifiable, and may not warrant 
sampling in such instances.  All waste sampling will be done in accordance with Table 1. 
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8. REGULATORY STANDARDS 

Sample results will be compared to the applicable state and/or federal standards/guidelines 
described below. 
 
8.1 ASBESTOS  

Laboratory analytical results for asbestos bulk or air clearance samples will be compared to 
limits specified in NHDES Env-A 1800: Asbestos Management and Control.   
 
8.2 WASTE CHARACTERIZATION 

Waste characterization sample results for building debris will be compared to limits in 40 CFR 
261.24. 
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9. PROPOSED PROJECT SCHEDULE 

The following schedule is proposed for the clean-up.  This is a dynamic schedule and tasks may 
be performed later based on document regulatory review time and contractor availability.  Please 
note that the final cleanup completion report will not be submitted until June 2103 because 
additional cleanup activities that are not included within the scope of this SSQAPP must be 
accounted for in another SSQAPP, and must be completed before the report will be submitted. 
 

TENTATIVE DATE ACTION 

December 30, 2012 Finalize SSQAPP 

December 30, 2012 Begin Building Demolition, Asbestos, and Universal & Hazardous 
Waste Removal 

June 2013 Submit Final Cleanup Completion Report  
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FIGURES





FIGURE 2
DETAILED SITE PLANC REDERE ASS OC IATES, LLC
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Figure 3 - Credere Organization and Responsibility Chart 
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TABLES  



Media to be Collected Proposed Sample 
IDs Sample Type Sample Design Sample Depth 

(ft bgs)
Field SOPs to be 

Used
Field Analysis/
Observations

No. of Samples 
for Analysis No. of Field Dups Analytical Method Sample Container Information & Preservative (per 

location) Lab SOPs Laboratory To 
be Used

TBD Bulk Materials
Three samples will be collected for analysis from any 
previously unidentified suspected asbestos-containing 

material

3 per material, 
laboratory stop 
upon positive 

result

Polarized Light Microscopy EPA 600/
R-93/116 Plastic zipper baggies

EMSL PLM SOP
(Previously submitted 

by not numbered)

CA-AC-1
CA-AC-2

Air Sample on Filter 
Media

Clearance air sampling will be conducted prior to 
releasing the asbestos work area and before building 

demolition.

1 per work/
containment area Phase Contrast Microscopy  NIOSH Method 7400. Filter in owm case/container

EMSL NIOSH 7400 
SOP

(see attached SOP)

B
ui

ld
in

g 
D

em
ol

iti
on

 
D

eb
ri

s

BMWC-1
BMWC-2 Bulk materials  Composite sampling for waste

characterization N/A
Credere-004

DR-12
HWRB-15

Visual At least 2 None Anticipated

Total Lead - EPA 6010
PCBs - EPA 8082

TCLP Lead - EPA 1311

Total or TCLP Lead - One 8 oz. glass jar with Teflon-lined cap 
per location (Chilled to  4°C)

PCBs - One 4 oz. glass jar with Teflon-lined cap per location 
(Chilled to  4°C)

RL-4
RL-5
RL-8

RL-22

Absolute Resource 
Associates, 

Portsmouth, NH

U
ni

ve
rs

al
/H

az
ar

do
us

/
C

on
ta

in
er

iz
ed

 W
as

te
s

UW -1
Misc. consolidated 
universal/hazardous 

containerized materials
Sampling for waste characterization N/A

Credere-004
DR-12

HWRB-15
Visual

TBD 
(only as 

necessary)
None Anticipated

TPH -  EPA 8015
Metals - EPA 6010
VOCs - EPA 8260

Semi VOCs - EPA 8270
PCBs - EPA 8082

Herbicides - EPA 8150
Pesticides - EPA 8081
Ignitability - EPA 1030

Corrossivity - SW-846 7.2
Sulfide/Cyanide Reactivity  - EPA 9045C, 7.3.4.2, 7.3.3.2

TPH - One 8 oz. glass jar with Teflon-lined cap per location 
(Chilled to 4°C)

RCRA 8 Metals - One 8 oz. glass jar with Teflon-lined cap per 
location (Chilled to  4°C)

VOCs -  One 40 ml VOA with 5 ml methanol and one 40 ml 
VOA for percent solids (Chilled to  4°C)

Semi-VOCs - One 4 oz. glass jar with Teflon-lined cap per 
location (Chilled to  4°C)

Pesticides/Herbicides - One 4 oz. glass jar with Teflon-lined cap 
per location (Chilled to  4°C)

PCBs - One 4 oz. glass jar with Teflon-lined cap per location 
(Chilled to  4°C)

Ignitability - One 4 oz. glass jar with Teflon-lined cap per 
location (Chilled to  4°C)

Corrosivity - One 4 oz. glass jar with Teflon-lined cap per 
location (Chilled to  4°C)

Sulfide Reactivity - One 4 oz. glass jar with Teflon-lined cap per 
location (Chilled to  4°C)

Cyanide Reactivity - One 4 oz. glass jar with Teflon-lined cap 
per location (Chilled to  4°C)

RL-4
RL-5
RL-6
RL-7
RL-9

RL-11
RL-13
RL-18
RL-19
RL-20
RL-24
RL-25

Absolute Resource 
Associates, 

Portsmouth, NH

Notes:
TBD - To be determined in the field

Table 1: Sample Reference Table
Ernie’s Auto Sales

180 East Main Street
Tilton, New Hampshire

NHDES # 199311019

Metals* =  RCRA 8 (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver).

EMSL Analytical, 
Inc., Woburn, MA

A
sb

es
to

s

N/A

Credere-004
DR-12

HWRB-15
EPA SOP#2015

Visual None



SOP SOP Description Date

Credere-004 SOP for log book entries October 2006

EPA SOP#2009 Drum Sampling November 1994

EPA SOP#2015 Asbestos Sampling November 1994

DR#12 Chain of Custody Protocol April 3, 2009

HWRB-15 Decontamination July 2007

HWRB-17 Calibration of Field Instruments July 2007

SOP SOP Description Date

EMSL PLM SOP Asbestos in Bulk materials by PLM November 2010

EMSL NIOSH 7400 SOP Asbestos and Other Fibers by PCM October 2011

RL-1 TCLP ZHE Extraction Method 1311, SOP 5140m rev 1 January 2007

RL-3 Analysis of Pesticides By Gas Chromatography/ Electron Capture 
Detector (GC/ECD): SW-846 Method 8081- SOP 5304 March 2008

RL-4 Analysis of Polychlorinated Biphenyls in Soil and Water Extracts by 
EPA 8082, SOP 5303

December 2010

RL-5 Trace Metals Analysis ICP-AES Using EPA 
Method 200.7/6010-SOP 5603

August 2007

RL-6 Mercury analysis by Cold Vapor Extraction 
Methods 245.1, 7470A

September 2007

RL-7 Method for Determining TPH by SW846 Method 
8015, SOP 5501

November 2008

RL-8 TCLP Extraction Method 1311, SOP 5604, rev1 June 2003

RL-9 VOCs by EPA Method 8260 June 2012

RL-11 Cyanide by EPA Method 9014 4500CN-E August 2011

RL-13 PAHs, Base/Nuetrals, and Acids by EPA 
Method 8270D

May 2009

RL-18 pH by Method SM 4500 H+B August 2011

RL-19 Sulfide by method SM 4500-S2D+F August 2011

RL-20 Ignitability/Flashpoint August 2011

RL-24 Preparation & Analysis of Organo-Chlorine Pesticides in Soil and Water 
by Method 8081B

August 2011

RL-25 Chlorinated Herbicides by GC Using Methylation Derivatization August 2010

Field SOPs

Laboratory SOPs

Table 2: Standard Operating Procedure (SOP) Reference Table
Ernie’s Auto Sales

180 East Main Street
Tilton, New Hampshire

NHDES # 199311019
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APPENDIX A 
 

Analytical Sensitivity and Project Criteria Tables 
 
 

As of the date of this Site Specific Quality Assurance Project Plan Addendum, the current state 
and/or federal standards have been reviewed for accuracy. 

  



Analyte Laboratory Practical Quantitation Limit Regulatory Standard
(40 CFR 761.3)

PCB-1016 0.2
PCB-1221 0.2
PCB-1232 0.2
PCB-1242 0.2
PCB-1248 0.2
PCB-1254 0.2
PCB-1260 0.2
Notes:
All values are in mg/kg.

50 (Total)

PCBs in Building Materials by EPA Method 8082



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

PCB-1016 0.2
PCB-1221 0.2
PCB-1232 0.2
PCB-1242 0.2
PCB-1248 0.2
PCB-1260 0.2
Notes:

NE = Regulatory guideline not established
All concentrations in mg/kg

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation 
Standards. 

PCBs in Solids by EPA Method 8082

1 (Total)



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

Arsenic 0.5 11
Barium 2 1,000
Cadmium 0.2 33
Chromium 2 130
Lead 0.5 400
Mercury 0.06 6
Selenium 2 180
Silver 0.4 89
Notes:
All values are in mg/kg.
1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil 
Remediation Standards unless marked with an *. 

** - The chromium VI standard was used because it is the lowest and most conservative standard.

Metals in Solids by EPA Methods 6010 and 7471

* - United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). 
Regional Screening Levels for Chemical Contaminants at Superfund Sites (Residential Soil). 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm 



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

Arsenic 8 10
Barium 50 2,000
Cadmium 4 5
Chromium 50 100
Lead 8 15
Mercury 0.2 2
Selenium 50 50
Silver 7 100
Notes:
All values are in ug/L.

** - The chromium VI standard was used because it is the lowest and most conservative chromium 
standard.

Metals in Water by EPA Methods 6010 and 7471

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Ambient 
Groundwater Quality Standards for groundwater, unless marked with an *. 

* - United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). Regional 
Screening Levels for Chemical Contaminants at Superfund Sites. 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm 



Total Petroleum Hydrocarbons 200 10,000
Notes:
All values are in mg/kg.
1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation Standards. 

TPH in Solids by EPA Method 8100

Analyte Laboratory Practical Quantitation Limit Regulatory Standard1



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

dichlorodifluoromethane 0.1 1,000
chloromethane 0.1 3
vinyl chloride 0.1 1
bromomethane 0.1 0.3
chloroethane 0.1 NE
trichlorofluoromethane 0.1 1,000
diethyl ether 0.1 3,900
acetone 2 75
1,1-dichloroethene 0.1 2
methylene chloride 0.1 0.1
carbon disulfide 0.1 460
methyl t-butyl ether (MTBE) 0.1 0.2
trans-1,2-dichloroethene 0.1 9
diisopropyl ether (DIPE) 0.1 10
ethyl t-butyl ether (ETBE) 0.1 0.7
1,1-dichloroethane 0.1 3
t-butanol (TBA) 2 2
2-butanone (MEK) 0.3 51
2,2-dichloropropane 0.1 NE
cis-1,2-dichloroethene 0.1 NE
chloroform 0.1 3
bromochloromethane 0.1 160*
tetrahydrofuran (THF) 0.5 200
1,1,1-trichloroethane 0.1 78
1,1-dichloropropene 0.1 NE
t-amyl-methyl ether (TAME) 0.1 3
carbon tetrachloride 0.1 12
1,2-dichloroethane 0.1 0.1
benzene 0.1 0.3
trichloroethene 0.1 5
1,2-dichloropropane 0.1 0.1
bromodichloromethane 0.1 0.1
1,4-dioxane 2 0.3
dibromomethane 0.1 25*
4-methyl-2-pentanone (MIBK) 0.4 29
cis-1,3-dichloropropene 0.1 NE
toluene 0.1 100
trans-1,3-dichloropropene 0.1 NE
2-hexanone 0.5 210*
1,1,2-trichloroethane 0.1 0.1
1,3-dichloropropane 0.1 1,600*
tetrachloroethene 0.1 2
dibromochloromethane 0.1 1
1,2-dibromoethane (EDB) 0.1 0.1
chlorobenzene 0.1 6
1,1,1,2-tetrachloroethane 0.1 0.8
ethylbenzene 0.1 140
m&p-xylenes 0.1 500**
o-xylene 0.1 500**
styrene 0.1 17

VOCs in Solids by EPA Method 8260



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

VOCs in Solids by EPA Method 8260

bromoform 0.1 0.1
isopropylbenzene 0.1 330
1,1,2,2-tetrachloroethane 0.1 4
1,2,3-trichloropropane 0.1 0.2
n-propylbenzene 0.1 85
bromobenzene 0.1 300*
1,3,5-trimethylbenzene 0.1 96
2-chlorotoluene 0.1 15
4-chlorotoluene 0.1 2,400
tert-butylbenzene 0.1 100
1,2,4-trimethylbenzene 0.1 130
sec-butylbenzene 0.1 130
1,3-dichlorobenzene 0.1 150
4-isopropyltoluene 0.1 3,400
1,4-dichlorobenzene 0.1 7
1,2-dichlorobenzene 0.1 88
n-butylbenzene 0.1 110
1,2-dibromo-3-chloropropane (DBCP) 0.1 0.1
1,2,4-trichlorobenzene 0.1 19
1,3,5-trichlorobenzene 0.1 340
hexachlorobutadiene 0.1 7
naphthalene 0.1 5
1,2,3-trichlorobenzene 0.1 49*
Notes:
All values are in mg/kg.

** NDHES mixed isomer standard.
NE = Regulatory guideline not established

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation Standards unless 
marked with an *. 
* - United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). Regional Screening Levels for 
Chemical Contaminants at Superfund Sites (Residential Soil). http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm 



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

dichlorodifluoromethane 2 1,000
chloromethane 2 30
vinyl chloride 2 2
bromomethane 2 10
chloroethane 2 21,000*
trichlorofluoromethane 2 2,000
diethyl ether 5 1,400
acetone 50 6,000
1,1-dichloroethene 1 7
methylene chloride 5 5
carbon disulfide 2 70
methyl t-butyl ether (MTBE) 2 13
trans-1,2-dichloroethene 2 100
isopropyl ether (DIPE) 2 120
ethyl t-butyl ether (ETBE) 2 40
1,1-dichloroethane 2 81
t-butanol (TBA) 30 40
2-butanone (MEK) 10 4,000
2,2-dichloropropane 2 NE
cis-1,2-dichloroethene 2 2
chloroform 2 70
bromochloromethane 2 83*
tetrahydrofuran (THF) 10 154
1,1,1-trichloroethane 2 200
1,1-dichloropropene 2 NE
t-amyl-methyl ether (TAME) 2 140
carbon tetrachloride 2 5
1,2-dichloroethane 2 5
benzene 2 5
trichloroethene 2 5
1,2-dichloropropane 2 5
bromodichloromethane 0.6 0.6
1,4-dioxane 0.25*** 3
dibromomethane 2 7.9*
4-methyl-2-pentanone (MIBK) 10 2,000
cis-1,3-dichloropropene 2 NE
toluene 2 1,000
trans-1,3-dichloropropene 2 NE
2-hexanone 10 34*
1,1,2-trichloroethane 2 5
1,3-dichloropropane 2 290*
tetrachloroethene 2 5
dibromochloromethane 2 60
1,2-dibromoethane (EDB) 0.05*** 0.05
chlorobenzene 2 100
1,1,1,2-tetrachloroethane 2 70
ethylbenzene 2 700
m&p-xylenes 2 10,000**
o-xylene 2 10,000**
styrene 2 100
bromoform 2 4
isopropylbenzene 2 800

VOCs in Water by EPA Method 8260



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

VOCs in Water by EPA Method 8260

1,1,2,2-tetrachloroethane 2 2
1,2,3-trichloropropane 2 40
n-propylbenzene 2 260
bromobenzene 2 54*
1,3,5-trimethylbenzene 2 330
2-chlorotoluene 2 100
4-chlorotoluene 2 190*
tert-butylbenzene 2 260
1,2,4-trimethylbenzene 2 330
sec-butylbenzene 2 260
1,3-dichlorobenzene 2 600
4-isopropyltoluene 2 260
1,4-dichlorobenzene 2 75
1,2-dichlorobenzene 2 600
n-butylbenzene 2 260
1,2-dibromo-3-chloropropane (DBCP) 0.2*** 0.2
1,2,4-trichlorobenzene 2 70
1,3,5-trichlorobenzene 2 40
hexachlorobutadiene 0.5 0.5
naphthalene 5 20
1,2,3-trichlorobenzene 2 5.2*
Notes:
All values are in ug/L.

NHDES mixed isomer standard.

NE = Regulatory guideline not established.

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Ambient Groundwater Quality Standards for 
groundwater, unless marked with an *. 

* - United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). Regional Screening Levels for 
Chemical Contaminants at Superfund Sites. http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm 

***- Reporting limit utilizing EPA Method 8260 SIM.



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

N-nitrosodimethylamine 0.2 0.0023*
aniline 0.2 85*
phenol 0.2 56
2-chlorophenol 0.5 2
bis(2-chloroethyl)ether 0.2 0.7
1,3-dichlorobenzene 0.2 150
1,4-dichlorobenzene 0.2 7
1,2-dichlorobenzene 0.2 88
benzyl alcohol 0.2 6,100*
2-methylphenol 0.2 0.9
bis(2-chloroisopropyl) ether 0.2 5
hexachloroethane 0.2 0.7
N-nitroso-di-N-propylamine 0.2 0.069*
4-methylphenol 0.2 0.7
nitrobenzene 0.2 4.8*
isophorone 0.5 1
2-nitrophenol 0.2 NE
2,4-dimethylphenol 0.2 4
bis(2-chloroethoxy)methane 0.2 180*
2,4-dichlorophenol 0.5 0.7
1,2,4-trichlorobenzene 0.5 19
naphthalene 0.05 5
benzoic acid 5 350
4-chloroaniline 0.2 1.3
hexachlorobutadiene 0.2 7
4-chloro-3-methylphenol 0.2 6,100*
2-methylnaphthalene 0.05 96
hexachlorocyclopentadiene 1 200
2,4,6-trichlorophenol 0.2 0.7
2,4,5-trichlorophenol 0.2 24
2-chloronaphthalene 0.5 NE
2-nitroaniline 0.2 610*
acenaphthylene 0.05 490
dimethylphthalate 0.5 700
2,6-dinitrotoluene 0.2 61*
2,4-dinitrotoluene 0.2 0.7
acenaphthene 0.05 340
3-nitroaniline 0.2 NE
2,4-dinitrophenol 5 0.7
dibenzofuran 0.05 78*
4-nitrophenol 2 NE
fluorene 0.05 77
diethyl phthalate 0.5 1000
4-chlorophenyl phenyl ether 0.5 NE
4-nitroaniline 0.5 24*
4,6-dinitro-2-methylphenol 2 4.9*
azobenzene 0.2 5.1*
N-nitrosodiphenylamine 0.2 99*
4-bromophenyl phenyl ether 0.2 NE
hexachlorobenzene 0.2 0.8

SVOC in Solids by EPA Method 8270



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

SVOC in Solids by EPA Method 8270

pentachlorophenol 1 3
phenanthrene 0.05 960
anthracene 0.05 1000
carbazole 0.2 NE
di-n-butylphthalate 0.5 2,600
fluoranthene 0.05 960
benzidine 3 0.004
pyrene 0.05 720
butyl benzyl phthalate 0.5 260*
benzo(a)anthracene 0.05 1
chrysene 0.05 120
3,3'-dichlorobenzidine 3 0.7
bis(2-ethylhexyl)phthalate 0.5 72
di-n-octyl phthalate 0.5 NE
benzo(b)fluoranthene 0.05 1
benzo(k)fluoranthene 0.05 12
benzo(a)pyrene 0.05 0.7
indeno(1,2,3-cd)pyrene 0.05 1
dibenzo(a,h)anthracene 0.05 0.7
benzo(g,h,i)perylene 0.05 960
Notes:
All values are in mg/kg.

NE = Regulatory guideline not established
* - United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). Regional Screening 
Levels for Chemical Contaminants at Superfund Sites. http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm 

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation Standards, 
unless marked with an *. 



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

N-nitrosodimethylamine 2 0.00042*
aniline 2 12*
phenol 2 4000
2-chlorophenol 5 35
bis(2-chloroethyl)ether 2 10
1,3-dichlorobenzene 2 600
1,4-dichlorobenzene 2 75
1,2-dichlorobenzene 2 600
benzyl alcohol 2 1,500*
2-methylphenol 2 40
bis(2-chloroisopropyl) ether 2 300
hexachloroethane 2 1
N-nitroso-di-N-propylamine 2 0.0093*
4-methylphenol 2 40
nitrobenzene 2 0.12*
isophorone 5 100
2-nitrophenol 2 NE
2,4-dimethylphenol 2 140
bis(2-chloroethoxy)methane 5 47*
2,4-dichlorophenol 5 21
1,2,4-trichlorobenzene 5 70
naphthalene 0.5 20
benzoic acid 50 28,000
4-chloroaniline 2 28
hexachlorobutadiene 2 0.5
4-chloro-3-methylphenol 2 1,100*
2-methylnaphthalene 0.5 280
hexachlorocyclopentadiene 10 50
2,4,6-trichlorophenol 2 5
2,4,5-trichlorophenol 2 700
2-chloronaphthalene 5 550*
2-nitroaniline 2 150*
acenaphthylene 0.5 420
dimethylphthalate 5 50,000
2,6-dinitrotoluene 2 15*
2,4-dinitrotoluene 2 10
acenaphthene 0.5 420
3-nitroaniline 2 NE
2,4-dinitrophenol 50 14
dibenzofuran 0.5 5.8*
4-nitrophenol 10 NE
fluorene 0.5 280
diethyl phthalate 5 1,000
4-chlorophenyl phenyl ether 5 NE
4-nitroaniline 5 3.3*
4,6-dinitro-2-methylphenol 20 1.2*
azobenzene 2 0.10*
N-nitrosodiphenylamine 2 10*
4-bromophenyl phenyl ether 2 NE
hexachlorobenzene 2 1
pentachlorophenol 10 1
phenanthrene 0.5 210

SVOC in Water by EPA Method 8270



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

SVOC in Water by EPA Method 8270

anthracene 0.5 2100
carbazole 2 NE
di-n-butylphthalate 5 2,600
fluoranthene 0.5 280
benzidine 30 0.8
pyrene 0.5 210
butyl benzyl phthalate 5 14*
benzo(a)anthracene 0.5 0.1
chrysene 0.5 5
3,3'-dichlorobenzidine 30 1.3
bis(2-ethylhexyl)phthalate 5 6
di-n-octyl phthalate 2 NE
benzo(b)fluoranthene 0.5 0.1
benzo(k)fluoranthene 0.5 0.5
benzo(a)pyrene 0.2 0.2
indeno(1,2,3-cd)pyrene 0.5 0.1
dibenzo(a,h)anthracene 0.5 0.1
benzo(g,h,i)perylene 0.5 210
Notes:
All values are in ug/L.

* United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). Regional Screening Levels for 
Chemical Contaminants at Superfund Sites. http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm 

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Ambient Groundwater Quality 
Standards for groundwater, unless marked with an *. 



Analyte Laboratory Practical 
Quantitation Limit

Regulatory 
Standard1

Asbestos 0.20% 1%
Notes:
Values ar % by Volume

Asbestos in Bulk Materials by PLM by EPA Method 
600/R

1 - New Hampshire Department of Environmental Services Chapter 1800: 
Asbestos Management Control, October 21, 2008.



Analyte Laboratory Practical 
Quantitation Limit Regulatory Standard1

Asbestos 7.0 fibers/mm2 on filter 0.01 fibers/cc air
Notes:
Sample volume will be adjusted to give 100 to 1300 fibers/mm2 where possible.

Asbestos in Air via Filter Media by PCM by NIOSH Method 7400

1 - New Hampshire Department of Environmental Services Chapter 1800: Asbestos Management 
Control, October 21, 2008.



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

Dalapon 0.04167 3
Dicamba 0.08333 1,800*
MCPP 18.75 26
MCPA 18.75 13
Dichloroprop 0.04167 NE
2,4-D 0.04167 300
Pentachlorophenol 0.04167 3
2,4,5-TP (silvex) 0.04167 60
2,4,5-T 0.04167 610*
2,4-DB 0.41667 490*
Picloram 0.08333 6
Dinoseb 0.08333 1
Notes:
All values are in mg/kg.

NE = Regulatory guideline not established

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation 
Standards. 

Herbicides in Solids by MADEP Method EPH-04-1.1



Analyte Laboratory Practical 
Quantitation Limit Regulatory Standard1

alpha-BHC 0.03 0.06
beta-BHC 0.03 0.06
delta-BHC 0.03 NE
gamma-BHC (Lindane) 0.03 0.09
Heptachlor 0.03 0.2
Aldrin 0.03 0.09
Heptachlor Epoxide 0.03 0.1
Endosulfan I 0.03 NE
Dieldrin 0.03 0.06
4,4'-DDE 0.03 4
Endrin 0.03 8
Endosulfan II 0.03 NE
4,4'-DDD 0.03 6
Endosulfan Sulfate 0.03 NE
4,4'-DDT 0.03 4
Methoxychlor 0.03 130
Endrin Ketone 0.03 NE
Endrin Aldehyde 0.03 NE
alpha-Chlordane 0.03 NE
gamma-Chlordane 0.03 NE
Toxaphene 0.2 1
Notes:
All values are in mg/kg.

NE = Regulatory guideline not established

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil 
Remediation Standards. 

Pesticides in Soil by 8081



Analyte

Laboratory 
Practical 

Quantitation 
Limit

Regulatory 
Standard1

alpha-BHC 0.05 0.1
beta-BHC 0.05 0.1
delta-BHC 0.05
gamma-BHC (Lindane) 0.05 0.2
Heptachlor 0.05 0.4
Aldrin 0.05 0.1
Heptachlor Epoxide 0.05 0.2
Endosulfan I 0.05
Dieldrin 0.05 0.1
4,4'-DDE 0.05
Endrin 0.05 2
Endosulfan II 0.05
4,4'-DDD 0.05
Endosulfan Sulfate 0.05
4,4'-DDT 0.05
Methoxychlor 0.05 40
Endrin Ketone 0.05
Endrin Aldehyde 0.05
alpha-Chlordane 0.05
gamma-Chlordane 0.05
Toxaphene 0.4 3

Pesticides in Water by 8081



EPA HW No. 1 Contaminant

Laboratory 
Practical 

Quantitation Limit 
for TCLP Analysis   

(mg/L) 

TCLP Regulatory 
Limit                
(mg/L)

Laboratory 
Practical 

Quantitation Limit 
for Total 

Constituent 
Analysis        
(mg/kg)

Regulatory Limit for 
Total Constituent 
Analysis (Equal to 

20 times TCLP 
Limit)            

(mg/kg)

Method for Total 
Constituent 

Analysis

        D004         Arsenic < 0.08 5.0 < 0.5 100 EPA 6010
        D005         Barium < 0.5 100 < 2.5 2000 EPA 6010
        D006         Cadmium < 0.04 1.0 <0.2 20 EPA 6010
        D007         Chromium < 0.5 5.0 < 2.5 100 EPA 6010
        D008         Lead < 0.08 5.0 < 0.5 100 EPA 6010
        D009         Mercury < 0.2 0.2 < 4 4 EPA 7470A/7471B
        D010         Selenium < 0.5 1.0 < 2.5 20 EPA 6010
        D011         Silver < 0.07 5.0 < 0.35 100 EPA 6010
        D012         Endrin < 0.008 0.02 < 0.16 0.4 EPA 8081
        D013         Lindane < 0.008 0.4 < 0.16 8 EPA 8081
        D014         Methoxychlor < 0.008 10 < 0.16 200 EPA 8081
        D015         Toxaphene < 0.008 0.5 < 0.16 10 EPA 8081
        D016         2,4‐D < 10 10 < 200 200 EPA 8151
        D017         2,4,5‐TP (Silvex) < 1.0 1.0 < 20 20 EPA 8151
        D018         Benzene < 0.2 0.5 < 4 10 EPA 8260
        D019         Carbon tetrachloride < 0.2 0.5 < 4 10 EPA 8260
        D020         Chlordane < 0.03 0.03 < 0.6 0.6 EPA 8081
        D021         Chlorobenzene < 0.2 100 < 4 2000 EPA 8260
        D022         Chloroform < 0.2 6.0 < 4 120 EPA 8260
        D023         o‐Cresol < 0.5 200 < 10 4000 EPA 8270
        D024         m‐Cresol < 0.5 200 < 10 4000 EPA 8270
        D025         p‐Cresol < 0.5 200 < 10 4000 EPA 8270
        D026         Cresol < 0.5 200 < 10 4000 EPA 8270
        D027         1,4‐Dichlorobenzene < 0.2 7.5 < 4 150 EPA 8260
        D028         1,2‐Dichloroethane < 0.2 0.5 < 4 10 EPA 8260
        D029         1,1‐Dichloroethylene < 0.2 0.7 < 4 14 EPA 8260
        D030         2,4‐Dinitrotoluene < 0.1 0.13 < 2 2.6 EPA 8270
        D031         Heptachlor (and its epoxide) < 0.008 0.008 < 0.16 0.16 EPA 8081
        D032         Hexachlorobenzene < 0.1 0.13 < 2 2.6 EPA 8270
        D033         Hexachlorobutadiene < 0.5 0.5 < 10 10 EPA 8270
        D034         Hexachloroethane < 0.5 3.0 < 10 60 EPA 8270
        D035         Methyl ethyl ketone < 2 200 < 40 4000 EPA 8260
        D036         Nitrobenzene < 0.5 2.0 < 10 40 EPA 8270
        D037         Pentrachlorophenol < 0.5 100 < 10 2000 EPA 8270
        D038         Pyridine < 0.5 5.0 < 10 100 EPA 8270
        D039         Tetrachloroethylene < 0.2 0.7 < 4 14 EPA 8260
        D040         Trichloroethylene < 0.2 0.5 < 4 10 EPA 8260
        D041         2,4,5‐Trichlorophenol < 0.5 400 < 10 8000 EPA 8270
        D042         2,4,6‐Trichlorophenol < 0.5 2.0 < 10 40 EPA 8270
        D043         Vinyl chloride < 0.2 0.2 < 4 4 EPA 8260

TCLP Analysis and Total Constituent Analysis in Solids per EPA Publication SW-846



Analyte Laboratory Practical 
Quantitation Limit

Regulatory 
Standard1

Cyanide (total) 0.5
Sulfide (soluble) 0.4
Notes:
Values are in fibers/cubic centimeter (f/cc)

Reactivity in Solids for Cyanide (Method E9014) and 
Sulfide (Method SM4500-S)



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

naphthalene 0.1 5
2-methylnaphthalene 0.1 96
phenanthrene 0.1 960
acenaphthene 0.1 340
acenaphthylene 0.1 490
fluorene 0.1 77
anthracene 0.1 1000
fluoranthene 0.1 960
pyrene 0.1 720
benzo(a)anthracene 0.1 1
chrysene 0.1 120
benzo(b)fluoranthene 0.1 1
benzo(k)fluoranthene 0.1 12
benzo(a)pyrene 0.1 0.7
indeno(1,2,3-cd)pyrene 0.1 1
dibenzo(a,h)anthracene 0.1 0.7
benzo(g,h,i)perylene 0.1 960
C9-C18 Aliphatics 10 NE
C19-C36 Aliphatics 10 NE
C11-C22 Aromatics 10 NE
Notes:
All values are in mg/kg.

NE = Regulatory guideline not established

EPH in Solids by MADEP Method EPH-04-1.1

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation Standards. 



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1 

naphthalene 0.5 20
2-methylnaphthalene 0.5 280
phenanthrene 0.5 210
acenaphthene 0.5 420
acenaphthylene 0.5 420
fluorene 0.5 280
anthracene 0.5 2100
fluoranthene 0.5 280
pyrene 0.5 210
benzo(a)anthracene 0.5 0.1
chrysene 0.5 5
benzo(b)fluoranthene 0.5 0.1
benzo(k)fluoranthene 0.5 0.5
benzo(a)pyrene 0.2 0.2
indeno(1,2,3-cd)pyrene 0.5 0.1
dibenzo(a,h)anthracene 0.5 0.1
benzo(g,h,i)perylene 0.5 210
C9-C18 Aliphatics 50 NE
C19-C36 Aliphatics 50 NE
C11-C22 Aromatics 50 NE
Notes:
All values are in ug/L.

NE = Regulatory guideline not established

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Ambient Groundwater Quality Standards 
for groundwater. 

EPH in Water by MADEP Method EPH-04-1.1



Analyte Laboratory Practical 
Quantitation Limit Regulatory Standard1

methyl t-butyl ether (MTBE) 0.1 0.2
benzene 0.1 0.3
toluene 0.1 100
ethylbenzene 0.1 140
m&p-xylenes 0.1 500
o-xylene 0.1 500
naphthalene 0.2 5
C5-C8 Aliphatics 5 NE
C9-C12 Aliphatics 5 NE
C9-C10 Aromatics 5 NE
Notes:
All values are in mg/kg.

NE = Regulatory guideline not established

VPH in Solids by MA DEP Method VPH-04-1.1

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation 
Standards.



Analyte Laboratory Practical 
Quantitation Limit Regulatory Standard1

methyl t-butyl ether (MTBE) 2 13
benzene 1 5
toluene 2 1000
ethylbenzene 2 700
m&p-xylenes 2 10,000
o-xylene 2 10,000
naphthalene 5 20
C5-C8 Aliphatics 100 NE
C9-C12 Aliphatics 100 NE
C9-C10 Aromatics 100 NE
Notes:
All values are in ug/L.

NE = Regulatory guideline not established

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Ambient Groundwater 
Quality Standards for groundwater. 

VPH in Water by MA DEP Method VPH-04-1.1



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

naphthalene 0.5 5
2-methylnaphthalene 0.5 96
acenaphthylene 0.5 490
acenaphthene 0.5 340
dibenzofuran 0.5 78*
fluorene 0.5 77
phenanthrene 0.5 960
anthracene 0.5 1000
fluoranthene 0.5 960
pyrene 0.5 720
benzo(a)anthracene 0.5 1
chrysene 0.5 120
benzo(b)fluoranthene 0.5 12
benzo(k)fluoranthene 0.5 12
benzo(a)pyrene 0.5 0.7
indeno(1,2,3-cd)pyrene 0.5 1
dibenzo(a,h)anthracene 0.5 0.7
benzo(g,h,i)perylene 0.5 960
Notes:
All values are in mg/kg.

NE = Regulatory guideline not established

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Soil Remediation Standards. 

* - United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). Regional Screening Levels 
for Chemical Contaminants at Superfund Sites. http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm 

PAHs in Solid by 8270



Analyte Laboratory Practical Quantitation Limit Regulatory Standard1

naphthalene 0.5 20
2-methylnaphthalene 0.5 280
acenaphthylene 0.5 420
acenaphthene 0.5 420
dibenzofuran 0.5 5.8*
fluorene 0.5 280
phenanthrene 0.5 210
anthracene 0.5 2100
fluoranthene 0.5 280
pyrene 0.5 210
benzo(a)anthracene 0.5 0.1
chrysene 0.5 5
benzo(b)fluoranthene 0.5 0.1
benzo(k)fluoranthene 0.5 0.5
benzo(a)pyrene 0.2 0.2
indeno(1,2,3-cd)pyrene 0.5 0.1
dibenzo(a,h)anthracene 0.5 0.1
benzo(g,h,i)perylene 0.5 210
Notes:
All values are in ug/L.

NE = Regulatory guideline not established

1 -  New Hampshire Department of Environmental Services (NHDES) Chapter 600 Ambient Groundwater Quality 
Standards for groundwater. 

* United States Environmental Protection Agency Regions 3, 6, and 9. (accessed 4/12/12). Regional Screening 
Levels for Chemical Contaminants at Superfund Sites. http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm 

PAHs in Water by 8270
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EMSL Analytical S.O.P. 
 PLM SOP 

 
EPA 600/R-93/116, EPA 400 Point Count, EPA 1000 Point Count, EPA PLM NOB, 

NYSDOH ELAP 198.1 & 198.6, NIOSH 9002 
 

 
1.0 Method Description  

1.1 Applicable Matrix 
 This method is applicable to friable, non-friable and non-friable organically bound building 

  materials.  Sample should be of sufficient quantity to ensure reliable quantitation through 
  the use of multiple preparations. 

1.2 Scope and application 
 This procedure should be used to determine the asbestos content of bulk building  

  materials and includes procedures for various prep techniques and quantitation methods.  
  Due to the procedure's use of multiple preps and repreps, as well as numerous   
  preparation options, bulk building materials are specified due to their inherent gross  
  homogeneity that cannot be assumed in debris or other non-manufactured materials.   
  Various accreditation agencies may require only specific parts of this procedure and  
  exclude others.  This procedure, in its entirety can be viewed as a set of tools to handle  
  a wide range of materials.   

1.3 Summary of Method 
  Samples are initially examined under low magnification using stereo microscopy.  Initial 

 observations note gross material appearance (homogeneity, fibrous/non-fibrous) and 
 physical characteristics (color, texture, friable/non-friable). Preparation using various 
 techniques, including but not limited to pinch mounts and gravimetric reduction, follow by 
 analysis by polarized light microscopy (PLM) are used for the positive identification of 
 suspect fibers and quantitation. Positive identification of asbestos requires the 
 determination of optical property characteristics of the six types of asbestos: chrysotile, 
 amosite (grunerite), crocidolite (riebeckite), anthophyllite, tremolite and actinolite  asbestos.  
 Quatitation follows using calibrated visual estimation or, depending on the method used, 
 one of a number of point counting techniques.  Final results are generated incorporating 
 gravimetric preparation data when applicable.  This procedure will generate aerial 
 percentages, or in the case when combined with gravimetric reduction, a combined aerial / 
 weight percentage. 
1.4 Detection Limit 

  Under normal conditions, the practical detection limit for this method is one (1) percent.   
  Detection limits can vary with sample type, amount of sample analyzed or method of  
  quantitation used.  For example, the 1,000 point count method can report values down to 
  0.1%.  Similarly when EPA 600/R-93/116 is combined with gravimetric reduction the  
  preparation will lower the detection limit of this procedure.  This detection limit is based on 
  the limits as referenced in the documented methodologies.  When a detection limit of 1% is 
  appropriate for an analysis the results are reported for samples containing asbestos as  
  “less than“ one percent (<1%). 
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2.0 Interferences 
 Interferences for this method include but are not limited to: 

2.1 Non-regulated asbestos minerals such as the two polymorphs of Chrysotile, Lizardite and 
Antigorite. 

2.2 Non-regulated amphiboles such as winchite and richterite, and pyroxenes. 
2.3 Cleavage fragments of the regulated asbestos types which may at times have aspect ratios 

similar to the true asbestiform varieties.   
2.4 Clay minerals that can have similar morphology to asbestos such as sepiolite and 

pallygorskite.  
2.5 All non-asbestos particulate, fibrous or not, which can partially or wholly obscure asbestos 

fibers. 
2.6 Coatings applied during sample manufacturing, or while the building material application 

was in place, may obscure the optical properties of fibers. 
 
3.0 Definitions 

3.1   Asbestiform - A specific type of mineral fibrosity in which the fibers and fibrils possess  
   high tensile strength and flexibility.  Asbestiform morphology is characterized by high  
   mean aspect ratio (generally >20:1 for fibers > 5 µm) and thin fibril widths (usually <  
   0.5µm). 
3.2  Asbestos - A collective mineralogical term encompassing the asbestiform varieties of 
 various minerals that are typically hydrated silicates.  Regulated asbestos refers to 6 
 specific asbestiform minerals belonging to two classes of silicate minerals. 
 3.2.1 Serpentine Asbestos - only one serpentine mineral is classified as a regulated  
  asbestos variety.  Serpentine asbestos is typically less dense and more flexible  
  that amphibole varieties. 
  3.2.1.1 Chrysotile - a serpentine, layered mineral that forms long, silky   
   fibrils and bundles.  Chrysotile is the most prevalent of all regulated  
   asbestos varieties in the US. 
 3.2.2 Amphibole Asbestos - double chain silicates that are typically more rigid than  
  chrysotile and are all members of a solid solution series.  Of the amphibole  
  varieties, amosite is the most prevalent in the US. 
  3.2.2.1 Actinolite - an amphibole solid solution member in the series of the  
   Tremolite - Actinolite - FerroActinolite. 
  3.2.2.2 Amosite - mineralogically known as grunerite, it is an amphibole solid  
   solution mineral.  The trade name "AMOSITE" is rooted the terminology  
  "amosa" describing Asbestos Mines Of South Africa. 
  3.2.2.3 Anthophyllite - amphibole silicate solid solution end member. 
  3.2.2.4 Crocidolite - mineralogically known as riebeckite, it is an amphibole solid 
   solution mineral. 
  3.2.2.5 Tremolite - an amphibole solid solution end member in the series of  
   Tremolite - Actinolite - FerroActinolite. 
3.3 Birefringence - the largest difference in refractive index along the various axes of a biaxial 
 particle  
3.4 Calibrated Visual Estimate - a concentration estimate based on, and calibrated for, 
 samples with know quantities of asbestos.  This may be actual samples, permanent  
 mounts or pictures. 
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3.5 Crossed Polarizers - the normal condition of the polarized light microscope when the 
 polarizer (sub stage polar) and the analyzer (post stage polar) are set so that their 
 privileged directions are perpendicular to each other. 
3.6  Dispersion Staining - method of "staining" particles while in refractive index liquids.  This  
 staining effect is a function of the particle's and liquid's physical properties in transmitting  
 the individual wavelengths of light differing amounts.  When particles and liquid have  
  larger differences in refractive index at the red (short) and blue (long) ends of the   
 visible spectrum, their dispersion colors will be brighter and more intense. 
3.7  Extinction - when all transmitted light in blocked by both the polarizer and the particle of  
  interest, this will appear as if the light in the particle has gone out or has become   
  extinguished. 
3.8 Fiber - An asbestos or non-asbestos particle that may be described as being elongated 
 with substantially parallel sides on a gross scale. 
3.9 Fiber Color - the color of the fiber in plane polarized light. 
3.10 Fibrous - The description of a bulk building material describing the presence of fibers,  
  asbestos or non-asbestos, in the bulk sample. 
3.11 Plane Polarized Light - light that is transmitted through a sub stage polarizer only.  No post  
 stage polar (analyzer) is present.   
3.12 Pleochroism - the change in color of a particle as the fiber's alignment changes (rotates)  
 in comparison to the plane polarized light. 
3.13 Point Count - quantitation technique in which a series of points is randomly superimposed  
 on the sample's field of views.  The material that lies under the point(s) is classified and  
  counted.  The points are totaled and percentages generated. 
3.14 Polarized Light - light that passes through a polarizer, is reduced to only the light that has  
 the same, radial direction, vibration direction as the polar it passes though.  Polarized light  
 is light that has only one, known vibration direction. 
3.15 Refractive Index - the speed at which light is transmitted through a medium.  The   
 refractive index of air is 1.0. 
3.16 Refractive Index Liquid - a liquid of known refractive index used to determine the refractive  
 index of unknown particles through comparison. 
3.17 Sign of Elongation - due to the change in refractive index along a particle's different   
 optical axes, biaxial particles with an elongation (fibers) will retard light differently in   
 directions defined by their elongation. The use of a 530-550nm gypsum retardation plate  
 allows this to be easily seen by changing the fiber color from blue to yellow over a 90º  
  rotation. 

  
4.0 Safety 

All personnel performing preparation and/or analysis of samples must be familiar with the EMSL 
Chemical Hygiene Plan (EMSLChemHygiene 200.0).  Specific hazards and precautions 
associated with this analysis include: 
4.1 Asbestos 

  4.1.1 Prudent measures must be taken to prevent any possible airborne asbestos fiber 
   release from occurring during sample handling. 
  4.1.2 Ensure that work stations and surrounding floors are clutter free and dust free. 
  4.1.3 All handling of samples, including gravimetrically reduced samples should take  
   place in a safety hood. 
  4.1.4 All intermediate preparation steps (acid dissolution, slide preparation etc.) should 
   also take place in a safety hood. 
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  4.1.5 After an analyst completes work for the day or shift, or as needed, the HEPA hood, 
   the surrounding work surfaces and floors in the immediate vicinity below the work 
   area should be cleaned as follows: 
   4.1.5.1 The hood and all surfaces (including floor) should be vacuumed with a  
    HEPA filtration equipped vacuum. 
   4.1.5.2 The hood and all surfaces (including floors) should be wiped down with  
    either disinfecting wipes or for the floor areas a "Swiffer" type, handled floor 
    cleaner that utilizes disposable, wet cleaning pads. 

4.2 Muffle Furnace 
 4.2.1 The muffle furnace should be vented out of the building due to organic vapors  
  generated during the ashing process. 
 4.2.2. Care should be used and appropriate safety clothing worn, during handling of  
  samples in the muffle furnace due to high temperatures (480ºC). 
4.3 Solvent Dissolution 
 4.3.1 Solvent (including acid) dissolution should only take place under a safety, fume  
  hood. 
 4.3.2 Acid is a corrosive, proper clothing should be worn. 
 4.3.3 Exposure to all solvents should be avoided, proper safety precautions should be  
  taken at all times. 

 
5.0 Equipment and Supplies 
 5.1 Centrifuge and tubes (optional) 
 5.2 Cover slips, glass 
   Note: ideal coverslip thickness is matched to the objectives of a particular microscope.   
   This information is inscribed on the objectives with a number such as 0.17. 
 5.3 Crucibles w/ tops 
 5.4 Filtration apparatus including: 
   5.4.1 Vacuum pump 
   5.4.2 Tubing 
   5.4.3 Vacuum flask 
   5.4.4 Rubber stoppers appropriate for frits of filtration setup 
 5.5 Filtration setups including: 
   5.5.1 47mm disposable filtration funnels w/ supports and frits 
   5.5.2 47mm absorbent pads 
 5.6 Forceps 
 5.7 Fume safety hood capable of ≥75lfm 
 5.8 HEPA filtered safety hood capable of ≥75lfm 
 5.9 Microscope slides, glass, 3x1 
 5.10 Mortar and pestles, agate or porcelain 
 5.11 Muffle furnace capable of 480ºC 
 5.12 Petri dishes, 47mm disposable 
 5.13 Polycarbonate filters, 47mm, 0.4µm pore size 
 5.14 Polarized Light Microscope including: 
   5.14.1 360º rotating stage 
   5.14.2 Analyzer (post stage polar) 
   5.14.3 Central stop dispersion objective 
   5.14.4 Eyepiece reticule - cross hair 
   5.14.5 Eyepiece reticule - point array such as Chalkley 
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   5.14.6 Gypsum retardation compensator plate, 530-550nm 
   5.14.7 Light source 
   5.14.8 Objective lenses, 4x-10x-20x-40x 
   5.14.9 Oculars 10x 
   5.14.10 Polarizer (sub stage polar) 
   5.14.11 Port for retardation plate 
   5.14.12 Sub stage Condenser 
   5.14.13 Sub stage field iris 
 5.15 Probes and other prep tools 
 5.16 Scalpel handles and blades 
 5.17 Stereoscopic microscope of low power (4-40x) 
 5.18 Thermometer capable of ambient room temperature displayed in ºC 
 5.19 Weigh boats and drying tins 
 5.20 Wylie mill (optional) 
    
6.0 Reagents and Standards 
 All Reagents should be ACS Reagent Grade or better. 
 6.1 Acetone 

6.2 Calibrated Refractive Index Glass Beads such as Cargille M-25 set (M-7 is still acceptable 
if already on-site) 

 6.3 Hydrochloric Acid - concentrated at least 3N 
 6.4 NIST standard asbestos (1866/1866a and 1867) on grids 
 6.5 Non-Asbestos standards on grids 
 6.6 Refractive Index Liquids 
  6.6.1 ND = 1.550, 1.605, 1.625 and 1.680 for common use 
  6.6.2 ND = 1.490 - 1.720 in 0.005 increments or less 
 
7.0 Sample Collection, Preservation, Shipment and Storage 

7.1 Samples are collected in a manner which produces no fiber release.  Samples are 
commonly collected using a strong ‘zip lock’ bag. 

7.2 Only one sample per bag should be submitted. 
7.3 No preservation is required. 
7.4 Bulk samples are not to be shipped or stored with air samples. 
7.5 Samples are retained in an easily retrievable manner for a minimum of 60 days. 

 
8.0 Calibration and Standardization 

Each major component of the method is calibrated and/or standardized including the analyst.  
Examples follow: 
8.1 The analytical balance in checked daily, or on next use, using 2 weights over a range that 
 represents the normal use of the balance. 
8.2 The muffle furnace is calibrated quarterly at 3 points over the range of normal temperature 
 use. 
8.3 The PLM analyst is calibrated as follows; details are listed in EMSL's QA Manual Module 
 A section A.19: 
 8.3.1 Using past proficiency samples and samples of known quantity, analyst precision 
  and accuracy are tracked and monitored. 
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 8.3.2 Analysts calibrate their visual estimates using standards (8.3.1 above) and also  
  against point counts on the same sample. 
8.4 The polarized light microscope is aligned daily, or prior to first use as follows, these 
 instructions are specific for a binocular polarized light microscope (PLM) equipped with 
 dispersion staining (DS) objective: 
 8.4.1 Alignment of the Illumination/Field Diaphragm 
  This is not able to be adjusted on all Polarized Light Microscopes.  For proper  
  illumination the filament should be able to be adjusted in all directions (up/down,  
  left/right, forwards/backwards and rotationally).  The microscope, to this end, may 
  have the filament housed externally from the microscope itself, this housing will be 
  adjustable if this is the case. 

   8.4.1.1 Turn on the main switch and observe the light in the ground glass plate. 
    If no light is observed, assure that the scope is plugged in, power is on  
    and that the fuse and the bulb are in good condition.  The illumination  
    control should be increased to maximum.  Assure uniform illumination in 
    the object plane of the lower power objective. 
   8.4.1.2 Now an objective of medium magnification (10X) should be used so that 
    when the field diaphragm is fully open, the entire field of view is   
    illuminated.  Focus the 10X objective and the 10X eyepiece on a  
    specimen.  
   8.4.1.3 The condenser diaphragm should be open and the field diaphragm  
    closed just until its image is visible in the object field of the microscope  
    (Figure I).  The condenser should be moved up and down until the image 
    of the field diaphragm is as sharp as possible. 

 
FIGURE I:  OBJECTIVE DIAGRAMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  8.4.1.4 If the scope is able to have the illumination adjusted, remove the  
   specimen if necessary, insert the Bertrand lens or telescoping ocular and 
   view the filament image through a 10x objective.  If using a telescoping  
   ocular, focus the image of the lens by rotating the ocular threads  
   clockwise or counter clockwise. 
  8.4.1.5 Adjust the filament: 
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    8.4.1.5.1 Rotationally: so that the filament coils are perpendicular to  
      the direction the light travels in the microscope from the light  
     source to the first mirror where it is reflected up. 
    8.4.1.5.2 Horizontally and vertically: so that the filament is centered  
      within the field of view. 
    8.4.1.5.3 Backward and forward: so that the filament completely fills  
      the field of view. 

  8.4.1.6 Remove the Bertrand lens or telescoping ocular and view the field.  The 
   field should be of equal illumination over its entirety, without bright or  
   dark regions. 
  8.4.1.7 For microscopes without adjustable filaments, verify the filament is  
   illuminated. 
  8.4.1.8 Check the illumination column of the PLM Calibration & Contamination  
   worksheet. 

  8.4.2 Stage / Objective Alignment   
   The microscope will most likely have a nosepiece that allows the objectives to be 
   centered on the rotational axis of the stage.  If this is not the case the stage is  
   generally able to be centered for an objective.  However if stage centering must be 
   used it can truly be centered on only one (1) objective, even if it may be very close 
   for the others.  When centering the stage, the 10x Dispersion Staining objective  
   should the one chosen for centering. 

  8.4.2.1 Objective Centering 
   8.4.2.1.1 Starting with the lowest power objective, bring a particle of a  
    slide to the center of the field of view, at the crosshairs of the  
    ocular. 
   8.4.2.1.2 Rotate the stage through a full 360º rotation.  Without  moving 
    the slide, bring the stage to the rotational orientation where the 
    particle was furthest from the cross hair center.  
   8.4.2.1.3 Using a set/pair of objective adjustment keys (may look like  
    inverted hex wrenches) adjust the set screw adjustments for  
    the objective being calibrated so that the particle is   
    approximately ½ way back to the cross hair center. 
   8.4.2.1.4 Move the slide so that the particle is now back in the center of 
    the crosshair field of view. 
   8.4.2.1.5 Repeat steps 8.4.2.1.1 to 8.4.2.1.4 until the particle rotates at  
   the crosshair center without moving off of the crossed hairs. 
   8.4.2.1.6 Repeat steps 8.4.2.1.1 to 8.4.2.1.5 until all objectives have  
    been centered, making sure to adjust the objectives in order of 
    increasing power (ie. 4x - 10x - 20x - 40x). 

  8.4.2.2 Stage Centering 
   8.4.2.2.1 As stated before, the stage can only be truly centered on one 
    (1) objective at a time; this must be the 10x DS Objective. 
   8.4.2.2.2 Bring a particle of a slide to the center of the field of view, at  
    the crosshairs of the ocular. 
   8.4.2.2.3 Rotate the stage through a full 360º rotation.  Without  moving 
    the slide, bring the stage to the rotational orientation where the 
    particle was furthest from the cross hair center.  
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   8.4.2.2.4 Using a set/pair of stage adjustment keys (may look like  
    inverted hex wrenches) adjust the set screw adjustments for  
    the stage so that the particle is approximately ½ way back to  
    the cross hair center. 
   8.4.2.2.5 Move the slide so that the particle is now back in the center of 
    the crosshair field of view. 
   8.4.2.2.6 Repeat steps 8.4.2.2.2 to 8.4.2.2.5 until the particle rotates at  
   the crosshair center without moving off of the crossed  hairs. 

   8.4.2.2.7 Check the Stage/Objective Alignment column of the PLM  
    Calibration & Contamination worksheet. 

  8.4.3 Central Stop / Condenser Alignment 
  8.4.3.1 With the microscope focused on a particle with the DS Objective, insert  
   the Bertrand Lens or telescoping ocular. 
  8.4.3.2 Focus on the image of the central stop and adjust the central stop (if  
   possible) so that the stop is at the center of the cross hairs. 
  8.4.3.3 Slowly close the sub stage condenser until it comes into view and is just  
   larger than the central stop.  
  8.4.3.4 Using the adjustments on the sub stage condenser (either set screw or  
   adjustment key), center the condenser on the crosshairs.  The sub stage 
   condenser should now be centered on both the cross hairs and the central 
   stop. 
   Note: If the central stop is not adjustable, the substage condenser should 
   be centered on the central stop, not the crosshairs to enable the best  
   dispersion colors possible. 
  8.4.3.5 Close the condenser until it is almost the same size as the stop, and verify 
   that light is allowed to pass evenly in the same amount, 360º around the  
   stop. 
   8.4.3.6 Open the condenser back up, until it is just as big as the field of view.  All 

   sides of the substage condenser should touch the ocular field of view at  
    the same time.  Remove the Bertrand Lens / telescoping ocular. 
  8.4.3.7 Check the Condenser Alignment column of the PLM Calibration &  
   Contamination worksheet. 
  8.4.4 Analyzer / Polarizer Alignment 
   PLM microscopes will have different ways of achieving the Polarizer and Analyzer 
   alignment; however the objective of this alignment is to: 

 Set the polarizer and analyzer privileged directions at 90º angles to each other 
and 

 To set the polarizer at a known orientation; horizontally across the stage. 
    Some microscopes may have fixed polarizers, fixed analyzers or neither fixed  
    lens.  It is important to check with the microscope manual to determine which type 
    of system is used and the type of marking the manufacturer used for this   
    denotation. 
   8.4.4.1 Rotate the polarizer until it is set to have its privileged direction be  
    horizontal across the stage.  If the polarizer is moveable there will  
    generally be markings on the polarizer housing either indicating radial  
    measurements (0º-90º-180º-270º) or a mark denoting the 0º   
    measurement.  If the polarizer is not moveable it will be set to 0º by the  
    manufacturer. 
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   8.4.4.2 Once the polarizer is set, adjust the analyzer so that its privileged  
    direction is 90º off from the polarizer.  Again there will be markings on the 
    analyzer such as radial measurements (0º-90º-180º-270º) or a mark  
    denoting the 90º measurement. If the analyzer is fixed this is not   
    necessary. 
   8.4.4.3 Check this by slightly uncrossing either a polarizer or analyzer (but not  
    both).  The field of view should be at its darkest at the 90 º setting.  If this 
    is not the case the microscope may need servicing.   
   8.4.4.4 Check the Polarizer / Analyzer 90º column of the PLM Calibration &  
    Contamination worksheet. 
  8.4.5 Ocular Alignment 
   The cross hairs of the ocular should be set so they coincide with the privileged  
   directions of both the analyzer and polarizer only after they have been adjusted to 
   90º offsets in section 8.4.4. 
   8.4.5.1 Using NIST 1867 Anthophyllite (only anthophyllite is compatible with this  
    step) bring an anthophyllite fiber to the center of the field of view at the  
    crosshairs. 
   8.4.5.2 Rotate the Anthophyllite fiber until is comes to extinction horizontally. 
   8.4.5.3 Rotate the ocular containing the crosshair so it coincides with this  
    extinction. 
   8.4.5.4 Rotate the anthophyllite fiber fully through 360º and check that the fiber is 
    extinct at each of the crosshair orientations (0º-90º-180º-270º). 
   8.4.5.5 Check the Ocular Alignment column of the PLM Calibration &   
    Contamination worksheet. 
  8.4.6 Daily Contamination Check 
   8.4.6.1 In the PLM hood, with a clean mortar and pestle, place a small portion of 

fine grained table salt (or other non-fibrous, isotropic, confirmed negative 
friable material) in the mortar. 

   8.4.6.2 Crush the material using the pestle. 
   8.4.6.3 Place a small portion of the material on a clean slide and place a small  
    drop of all oils to be used during the day's analyses on the slide. 
   8.4.6.4 Mix the crushed material, using sequentially all tools that will be used for  
   prepping that day, and place a cover slip on the prep. 
   8.4.6.5 Scan the entire area under the cover slip. 
   8.4.6.6. Check the Daily Contamination Check column of the PLM Calibration &  
    Contamination worksheet. 
   8.4.6.7 Additionally: after every 20 uses of any homogenization equipment (ie.  
    mortar and pestle) run a negative material (as described in 8.4.6.1) prep to 
    monitor contamination of the homogenization equipment.  It is not  
    necessary to use all tools and liquids for this step, just what is necessary to 
    produce the prep. 
 8.5 Refractive Index Liquid Calibration 
  8.5.1 Refractive index liquids are calibrated to a precision of ± 0.004. 
  8.5.2 Refractive index calibrations are corrected for temperatures other than 25ºC. 
  8.5.3 Refractive Index liquids are calibrated at least upon: 
   8.5.3.1 Opening the bottle and 
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   8.5.3.2 Additionally all refractive index liquids, including small bottle Cargille sets, 
    are calibrated upon next use if the last calibration has been 3 months ago 
    or longer. 
   8.5.3.3 For analysis of samples by the NIOSH 9002 method, refractive index  
    liquids, including small bottle Cargille sets, must be calibrated before next 
    use if the last calibration has not been within the last week. 
  8.5.4 Refractive Index liquids are calibrated using EMSL's RI Liquid Calibration SOP. 
 8.6 Dispersion Staining Color Verification 
  8.6.1 At least monthly, the dispersion staining colors or NIST 1866 Amosite are obtained 
   and recorded to verify the microscope's ability to produce dispersion staining  
   colors. 
  8.6.2 After microscope alignment (following section 8.4 above) place a permanent mount 
   of NIST 1866 Amosite in a 1.68 refractive index medium on the microscope stage. 
  8.6.3 Follow section 9.6.7.1, obtain dispersion staining colors from the amosite prep. 
  8.6.4 Translate the observed dispersion staining colors to wavelengths, following step  
   9.6.7.1.4. 
  8.6.5 Record the wavelengths corresponding to the parallel and perpendicular directions 
   of the amosite fiber on the PLM Calibration and Contamination record for the  
   microscope used. 
  

9.0 Procedure 
9.1 Sample Receipt 

9.1.1 Upon receipt of samples, check that the sample information on the Chain of 
Custody (COC) matches the information on the samples and other paperwork. Any 
discrepancies must be resolved before proceeding.   

9.1.2 If the samples do not have a COC then one is completed at the time of log in. Have 
the client fill out the necessary information completely. 

9.1.3 Information required on the Chain of Custody includes: 
9.1.3.1 Client name, address, telephone number, contact person, fax #, e-mail. 
9.1.3.2 Project number/ name, state where samples where taken  
9.1.3.3 Number of samples sent and sample ID’s 
9.1.3.4 Type of analysis requested 
9.1.3.5 Sample volumes or areas if applicable 
9.1.3.6 Turn around time. “RUSH” is not acceptable 
9.1.3.7 A date and signature of the person relinquishing the samples 
9.1.3.8 All samples MUST be accounted for with the proper sample ID’s 
9.1.3.9 All samples MUST be sealed, properly bagged and undamaged. 

 9.1.4 All samples must be clocked in at the time of receipt and signed and dated by an 
EMSL employee.  If the lab does not have a clock for sample receipt the receiving 
employee should record the time of receipt also. 

  9.1.5 Check to see if the samples match the COC and if the containers are open,  
  damaged, or contaminated.  If the samples are damaged or if the COC does not 

match, notify the client. 
 9.2 Sample Log In 

If all of the above criteria for sample receiving are met then the samples can be logged in 
to Sample Master (LIMS) as per the Sample Master SOP.    
9.2.1 This process will assign a unique EMSL order number for the project as well as 

unique lab sample ID’s.   
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9.2.2 Sample Master generates an Internal Chain of Custody and the appropriate bench 
sheets for the analysis. 

9.3 Macroscopic Observation 
 9.3.1 Regardless of the requested analytical method, all samples are observed both  
  using the naked eye and using a stereo microscope prior to further processing. 
 9.3.2 In a HEPA and/or fume hood, remove the sample from the sample container (zip  
 lock bag, jar, etc.) and set it on a clean piece of scrap paper or paper towel. 
 9.3.3 Using a stereoscope when necessary, make and record observations pertaining to 
  the sample including: 
  9.3.3.1 Sample Color - the sample color of the hand specimen 
  9.3.3.2 Homogeneity - whether the sample is homogenous or heterogeneous with 
   respect to discernable sample layers.  If there is more than one discreet  
   sample layer observed, each layer is analyzed and reported as a separate 
   sample.  Compositing, except in the following circumstances is not done: 
   9.3.3.2.1 Joint compound / Drywall system - are allowed to be 
      composited only if the joint compound is part of the wall system 
      (used for joint and holes only) and not a separate application / 
      layer.  This information would only be available to the field  
      sampling entity. 
   9.3.3.2.2 The sample layers are inseparable to the point that it would be 
      impossible to separate the layers without substantial  
      contamination between the layers. 
   9.3.3.2.3 When the client requests samples be composited, but only then 

when accompanied by a report / sample comment indicating 
the client requested this non-compliant procedure. 

  9.3.3.3 Whether fibers are visible in the sample hand specimen and the percentage 
   of suspect asbestos fibers present as viewed through the stereoscope. 
  9.3.3.4 Any other observation that may be helpful in analysis is also recorded. 
 9.3.4 When samples are to be separated into layers, an aliquot is added to the sample ID 
  in Sample Master and additional worksheets (if needed) are generated.  These  
  layers will have unique EMSL lab sample ID numbers for tracking purposes. 
9.4 Preliminary Fiber Identification (excluding NYSELAP 198.6) 
 All prep work should take place in a HEPA / fume hood.  Samples proceeding directly with 
 gravimetric reduction (NYS ELAP 198.6, EPA PLM NOB, client's request, etc.) may 
 proceed directly to section 9.5.  Preliminary fiber identification may be better performed on 
 the final residue after gravimetric reduction 
 
 Note: for those labs adhering to NYS 198.6: following the NYS ELAP regulations, fibers 
 protruding from the matrix may be removed for PLM analysis.  If the fibers are identified as 
 asbestos, the client may be notified that the NOB contains and unquantifiable amount of 
 asbestos.  However, analysis must continue with a full gravimetric reduction in order to 
 determine the specific percentages.   
 
 9.4.1 When possible, fibers observed in the previous macroscopic observation step are 
  mounted in an appropriate RI liquid and identified as part of the qualitative analysis 
  of the sample. 
 9.4.2 Using clean tools (forceps, probes, scalpel, etc.) isolate a fiber and remove it from 
  the sample, place the fiber on a clean microscope slide. 
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 9.4.3 Place a drop or two of an appropriate RI liquid on top of the fiber.  The appropriate 
  RI liquid is determined by the suspect fiber identification.  If the fiber is suspected 
  to be: 
  9.4.3.1  Chrysotile - use 1.550 RI oil 
  9.4.3.2  Amphibole - use 1.680 RI oil 
  9.4.3.2  Non-Asbestos - use 1.550 RI oil 
 9.4.4 Using prep tools immerse and modify (chop, cut up, etc.) the fibers to disperse  
  them in the RI liquid.  Place a cover slip on the fiber prep and tap gently with a  
  pencil eraser or other tool to expel any remaining air bubbles under the cover slip. 
 9.4.5 Mount the slide on the PLM stage and following the steps in Section 9.6 Fiber  
  Identification, determine if the fiber's identity was consistent with the suspected  
  identification.   
 9.4.6 After observation of the fiber's optical properties, determine if the fiber was indeed  
  the suspected fiber type. 
  9.4.6.1 If the fiber was consistent with the suspected identification, record all  
   required optical properties (as specified in section 9.6) on the analytical  
   worksheet.  Repeat steps 9.4.2 to 9.4.5 until all fibers present in the  
   sample have been identified. 
  9.4.6.2 If the fiber was not consistent with the suspected fiber type, but the  
   optical properties of the fiber were able to be measured, leading to a  
   positive identification of another fiber type, record all required optical  
   properties (as specified in section 9.6) on the analytical worksheet.   
   Repeat steps 9.4.2 to 9.4.5 until all fibers present in the sample have been 
   identified.  
  9.4.6.3 If the fiber's optical properties were not able to be measured satisfactorily  
  because the oil chosen in step 9.4.3 was not conducive to obtaining the   
  optical properties, return to step 9.4.3 and remount more of the suspect   
  fibers in another oil.  Suspected amphibole fibers that are not identified as  
  amosite or crocidolite but remain suspected amphiboles, should be   
  mounted in 1.605 RI oil.  Repeat steps 9.4.2 to 9.4.5 until all fibers present  
  in the sample have been identified. 
  9.4.6.4 If the fibers’ optical properties were not able to be measured satisfactorily  
  due to interferences of matrix, coatings, etc. an alternate prep technique   
  (such as gravimetric reduction) may be necessary.  Alternate prep   
  techniques are discussed in section 9.5.  Solvent washing (acetone, RI   
  liquid, etc.) may be required to clean fibers or bundles sufficiently prior to   
  identification.  Fresh RI liquid must be used after the cleaning for    
  identification. 
 
 
9.5 Alternate / Specialized Preparations - Gravimetric Reduction 
 A full gravimetric reduction is required by NYS ELAP 198.6, and as requested by the client 
 (ie. EPA PLM NOB).  Certain material may require parts or all of this procedure for correct 
 identification and quantitation of the sample.  Preparation steps where the sample is  
 outside of a sealed container (zip lock bag, crucible with top, etc.) should take place in 
 either a safety or fume hood.  All steps that involve the use of acid should take place in a 
 fume hood.   
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 9.5.1 Place the samples into the order noted on the COC, initial the EMSL internal chain 
  of custody in the space "Prepped By" and date.  All personnel involved in the prep 
  process should add their initials and appropriate date here. 
 9.5.2 For each sample assign a clean, pre-weighed crucible and a pre-weighed petri dish 
  with a 0.4µm PC filter.  Record the weight of the empty crucible and petri dish on  
 the analytical bench sheet corresponding to the sample in locations A and D   
 respectively. 

9.5.3  Label the petri dish with the EMSL order ID and sample number, or optionally the 
 EMSL order ID and client sample number, and the crucible ID or crucible location 
 in the tray/rack.  Mount each filter in a filtration funnel setup and store with the 
 labeled petri dish. 
9.5.4 Following steps in section 9.3 above, and after stereoscopic examination,  record 
 the following sample observations on the analytical bench sheet. 
 9.5.4.1 Sample color. 
 9.5.4.2 Whether the sample is homogeneous or heterogeneous. 
 9.5.4.3 Whether the sample is fibrous or non-fibrous. 
9.5.5 Always separate layers (ie. floor tile and mastic, etc.) and prepare separately, if 
 possible without significant cross contamination. 
9.5.6 If the client requests sample layers to be combined: 
 9.5.6.1 Verify that the client’s request is in writing or otherwise documented. 

9.5.6.2 Combine layers during preparation, prior to gravimetric reduction. 
 9.5.6.3 Sample a representative amount of each layer when combining layers. 

9.5.6.4 Note this clearly on the analytical bench sheet.  This must be 
 commented on the final report. 

9.5.7 Remove between 100 to 500 mg of sample and place into the crucible.  The sub 
 sample should be taken so that it represents the overall composition of the sample 
 and is treated in such a way  (shaving of tiles, crushing, etc) to maximize the 
 surface area of the material being placed in the crucible. 
9.5.8 If the sample does not consist of at least 100mg of  material, this is considered to 
 be "Insufficient Sample" and should not be  processed.  It can sometimes be 
 difficult to acquire this much mastic from the back of a tile but is crucial for accurate 
 results.  Comment the analytical bench sheet to indicate that there was "Insufficient 
 Sample".  The client may be contacted and  asked to submit more sample.  
 However if the client requests, we will process the sample "as is" provided the 
 following: 
 9.5.8.1 There is at least 20mg of sample to process and 
 9.5.8.2 The sample result on the report is noted "Sample below method   
  recommended minimum weight, analyzed at client's request"  
9.5.9 Weigh the crucible in the analytical balance and record the weight of the crucible 
 and unashed sample on the corresponding analytical bench sheet in location B. 
9.5.10 Place the crucible in a labeled rack or tray, this may be a specialized crucible 
 rack or simply a ‘muffin tin’.  A crucible map is filled out for each of the trays and 
 the tray ID and sample numbers are filled in on the map.  Samples are placed in 
 the rack or tin beginning at the top left and proceeding across and down (as if 
 reading a book).  Alternately, crucibles may be labeled with special marking ink and 
 the individual crucible IDs used to track location. Labeling in this manner requires 
 crucibles to be baked at extremely high temperatures before use. 
9.5.11 Repeat this process (steps 9.5.2 to 9.5.10) for all samples to be processed. 
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9.5.12 Place the crucibles into a pre-heated muffle furnace at 480ºC for 12 hours.  (note: 
 In general 12 hours is a good starting point, but for smaller sample sets and 
 samples of amenable matrix compositions, shorter ashing times may be possible.  
 NYS ELAP item 198.6 suggests anywhere between 1-12 hours for the mass to 
 stabilize and EPA 600/R-93/116 offers six hours at 450ºC is usually sufficient.  In 
 practice, 4 hours is insufficient for most roofing and some other types of samples.  
 The ashing time is dependent on available sample surface area as a result of 
 the sample preparation techniques used.) 
9.5.13 Remove samples from the furnace and allow to cool to room temperature, re-
 weigh the crucible with sample and record this weight on the analytical bench 
 sheet in location C. 
9.5.14 In the fume hood, arrange the crucibles and filtration funnel setups that were 
 loaded with the pre-weighed filters, in sample order.  Add approximately 0.5 ml of 
 water to each crucible and grind the sample in the crucible using the flat end of a 
 clean pestle.  After grinding, rinse the pestle with a minimum of water to wash any 
 remaining sample on the pestle back into the crucible. 
9.5.15 Carefully add 2-5 ml of concentrated HCl to the crucible so that any reaction 
 between the sample and the acid does not overflow the crucible.  Allow the 
 sample and acid to react for 15 minutes.  Prolonged exposure of chrysotile fiber to 
 acid will result in fiber damage that will adversely affect the ability to identify these 
 fibers. 
9.5.16 Dilute the sample with more water and filter through the associated pre-weighed 
 funnel setup.  Rinse the crucible with water to ensure that all sample has been 
 transferred.  Rinse the sides of the funnel so that no sample is left on the funnel 
 after the filter is removed. 
9.5.17 Remove the filter from the funnel setup and place it in its associated labeled petri 
 dish.  Allow the filter to dry in the petri dish in a drying oven or slide warmer for 15 
 minutes at about 40-60ºC.  Check for dryness by inspecting the petri dish cover 
 for condensation. 
9.5.18 Once dry, remove from the heat sources and allow to cool to room temperature.  

Re-weigh the petri dish and record the weight on the analytical bench sheet in 
location E. 

9.5.19 Perform calculations on the analytical bench sheets to determine the weight of the 
 original sub-sample (W1), weight of the post-ash residue (W2) and the weight of 
 the post-acid residue (W3)  Also, the calculations for percent organics, percent acid 
 soluble and final residue should be performed, see Section 10 Calculations for 
 details. 

9.6 Fiber Identification 
 9.6.1 Suspect fibers classified as asbestos must be identified using the following  
  properties. 
  9.6.1.1 Morphology 
  9.6.1.2 Sign of Elongation 
  9.6.1.3 Color 
  9.6.1.4 Pleochroism 
  9.6.1.5 Extinction 
  9.6.1.7 Refractive Index 
  9.6.1.8 Birefringence 
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 9.6.2 For suspect fibers classified as non-asbestos, at least one of the above properties 
  must me measured and recorded that would fall outside of normal asbestos  
  classification ranges. 
 9.6.3 Morphology 
  9.6.3.1 The morphology of suspect fibers should be such that fibrocity is evident  
   from its morphology.  This may be including the value of aspect ratio and  
   three dimensional aspects of morphology that may not be readily noticeable 
   at first. 
  9.6.3.2 Suspect Chrysotile: will have morphology that is generally silky and wavy.  
   Chrysotile fibrils are never visible under light microscopy and all chrysotile 
   under the PLM are bundles.  Larger bundles may exhibit large waves and/or 
   kink bands.  The ends of bundles may be splayed; portions of extremely  
   long bundles may split and rejoin at a later point in the bundle. 
  9.6.3.3 Suspect Amphiboles: will have morphology that is straighter and more rod 
   like than chrysotile.  The end of amphibole bundles may have broom like  
   properties with a small amount of splaying.  Very long amphibole asbestos 
   will show curvature and bending, but with more rigidity than chrysotile. 
  9.6.3.4 For EPA 600/R-93/116 and NYS ELAP 198.1 & 198.6, Asbestiform  
   Morphology is  generally recognized by the following: 
   9.6.3.4.1 Mean aspect ratio from 20:1 to ≥100:1 
   9.6.3.4.2 Thin fibrils, usually < 0.5µm in width 
   9.6.3.4.3 Two or more of the following: 
     9.6.3.4.3.1 Parallel fibers occurring in bundles 
     9.6.3.4.3.2 Bundles displaying splayed ends 
     9.6.3.4.3.3 Matted masses of individual fibrils 
     9.6.3.4.3.4 Fibers showing curvature 
 
Note: (From EPA 600/R-93/116 Appendix A. Glossary Of Terms, Asbestiform Morphology (last 
paragraph) also applying to NYSDOH ELAP 198.1 & 198.6. 
"These characteristics refer to the population of fibers as observed in a bulk sample.  It is not 
unusual to observe occasional particles having aspect ratios of 10:1 or less, but it is unlikely that 
the asbestos component(s) would be dominated by particles (individual fibers) having aspect 
ratios of <20:1 for fibers longer than 5µm.  If a samples contains a fibrous component of which 
most of the fibers have aspect ratios of <20:1 and that do not display the additional asbestiform 
characteristics, by definition the component should not be considered asbestos." 
 
  9.6.3.5 For NIOSH 9002 asbestos fiber aspect ratios are: 
   9.6.3.5.1 Typically >10:1 for fibers found to be chrysotile, amosite  
      and/or crocidolite. 
   9.6.3.5.2 Typically <10:1 for fibers found to be anthophyllite or  
      actinolite/tremolite. 
  9.6.3.6 Other morphological types (bladed, acicular, etc.) may at first appear to be 
   fibrous but careful examination will show the morphology to be other than  
  fibrous (thinning thickness across the width of bladed particles, tapered   
  ends on acicular particles). 
 9.6.4 Sign of Elongation 
  9.6.4.1 While viewing the fiber the sign of elongation of a fiber may be measured in 
   crossed polarized light. 
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  9.6.4.2 Insert the first order red 1 plate into the microscopes accessory port (at 45º 
   to the analyzer and polarizer). 
  9.6.4.3 When the fiber exhibits a blue color in the NE-SW orientation and yellow in 
   the NW-SE orientation the sign of elongation is positive.  For these fibers  
   the refractive index of the fiber parallel to the elongation (n║) is greater than 
   the refractive index perpendicular to the elongation (n).  Chrysotile,  
   amosite, anthophyllite, tremolite and actinolite have positive signs of  
   elongation. 
  9.6.4.4 When the fiber exhibits a yellow color in the NE-SW orientation and blue in 
   the NW-SE orientation the sign of elongation is negative.  For these fibers 
   the refractive index of the fiber parallel to the elongation (n║) is less than   
  the refractive index perpendicular to the elongation (n).  Crocidolite has a  
  negative sign of elongation. 
  9.6.4.5 Isotropic fibers (fibers in which n║ and n are equal) do not exhibit colors  
  while being viewed with the red plate, but remain red.  They should be the  
  same color as the background area of the slide. 
 9.6.5 Fiber Color / Pleochroism 
  9.6.5.1 Fiber color is the color that the fiber has in plane polarized light.  That is  
   light that is polarized with a sub stage polarizer but without the analyzer or 
   red plate in place during fiber viewing.  Pleochroism is when the fiber will  
   change color while rotated on the PLM stage. 
  9.6.5.2 While viewing the fiber observe the fiber color present.  Many fibers are  
   clear in plane polarized light. 
  9.6.5.3 Rotate the stage slowly 360º until the fiber has returned to its original  
   orientation.  Observe if the fiber exhibited pleochroism and the colors  
   present along with their orientations (parallel or perpendicular to the fiber  
   length). 
 9.6.6 Extinction 
  9.6.6.1 When the crystallographic axis of a fiber (anisotropic) coincides with the  
   privileged vibration directions of the polarizer and analyzer (in crossed polar 
   orientation), the fiber will appear dark.  When rotating the fiber from other  
   orientations to, and through, one where the axes coincide with the polar /  
   analyzer privileged directions the fibers will first be light and then appear  
   dark and then light again.  This is called an extinction because it appears  
   that a light within the fiber has been extinguished. An anisotropic fiber will  
   have 4 extinctions during a 360º rotation.  
  9.6.6.2 Extinction angles are measured by rotating the fiber so that fiber length is  
  parallel to one of the cross hairs and noting the angular reading on the   
  stage.   
  9.6.6.3 Next rotate the stage until the fiber comes to extinction.  The extinction is  
   always <45º, if the extinction is >45º, return to the original angular   
  measurement and rotate the stage in the opposite direction.  Note the   
  angular reading of the stage.  The difference in the two angular readings is  
  the extinction angle. 
  9.6.6.4 Extinctions may be classified as follows: 
   9.6.6.4.1 Parallel extinction is when a fiber that goes extinct when the 
      fiber is parallel to the vibration directions of the polarizer and 
      analyzer.  Chrysotile and anthophyllite have parallel  
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      extinction.  Amosite and crocidolite may often exhibit parallel 
      extinction due to twinning. 
   9.6.6.4.2 Oblique or Inclined extinction is when a fiber goes extinct at 
      an angle greater than 0º but less than 45º of the fiber's  
      elongation being parallel to the vibration direction of the  
      polarizer and analyzer.  All of the monoclinic amphibole  
      asbestos varieties possess inclined extinction, however due 
      to twinning; amosite and crocidolite rarely exhibit inclined  
      extinction and usually present parallel extinction. 
   9.6.6.4.3 Symmetrical extinction is when the extinctions bisect the  
      prominent interfacial angles.  Some gypsum fibers exhibit  
      symmetrical extinction. 
   9.6.6.4.4 Undulose extinction may occur in a curved particle, it is truly

 y a parallel extinction at any given point but due to the 
curve, the extinction band has the effect of fanning across the 
fiber as it is rotated Chrysotile may show good undulose 
extinction. 

 

 
 9.6.7 Refractive Index 
  Refractive index may be measured either using dispersion staining or Becke lines.  
  Practically, dispersion staining is used for most samples for its speed and ease of 
  use.  Dispersion Staining determinations can usually be made from a single prep  
 (provided the right oil is selected) as opposed to Becke line determination that may  
 need to use multiple (up to 5 or more) preps from different RI liquids.  Dispersion  
 staining will be outlined following Rapidly and Accurately Determining RIs of Fibers  
 Using Dispersion Staining - Dr. Su 1994.  The use of the more recent version   
 (2003) of this procedure is optional, and has significant changes. 
  9.6.7.1 Dispersion Staining (Central Stop) 
   9.6.7.1.1 Mount the suspect fiber in the appropriate RI oil for the  
      suspected asbestos type (see section 9.4.3 to 9.4.6).  Oil  
      selections to keep in mind for fiber identification are: 
     9.6.7.1.1.1 1.550 for suspect chrysotile 
     9.6.7.1.1.2 1.680 for amosite 
     9.6.7.1.1.3 1.700 for crocidolite (optionally 1.680) 
     9.6.7.1.1.4 1.625 for anthophyllite, actinolite, tremolite (1.605  
        optional) 
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   9.6.7.1.2 Using the dispersion staining objective (central stop) bring  
      the fiber to the center of the screen and focus the fiber.  If  
      inserted, remove the red compensator plate.  Decrease the 
      illumination of the microscope and close the sub stage  
      condenser so it is just as big as the central stop as viewed  
      through the Bertrand lens.   
   9.6.7.1.3 Remove the Bertrand lens and the analyzer, view the fiber.  
      Increase the illumination as needed and/or adjust the sub  
      stage condenser to yield the fullest, most vibrant colors. 
   9.6.7.1.4 Rotate the stage fully through 360º, then stop at the  
      perpendicular fiber direction.  Using a wavelength color chart 
      for central stop dispersion staining (McCrone or other),  
      translate the observed dispersion color to its corresponding 
      wavelength from this chart.  DS colors should be obtained on 
      several fibers.  Repeat this process for the fiber in the  
      parallel direction.  The longest (higher) wavelength in each 
      direction should be used for conversion to a refractive index 
      in the following steps.  
   9.6.7.1.5 Using the applicable chart corresponding to the suspect  
      asbestos type and RI oil used, as available in Su 1994, look 
      up the corresponding refractive index for the fiber's   
     perpendicular orientation DS color wavelength and the   
     ambient room temperature at the time of DS color    
     observation.  For wavelengths between listings and/or   
     temperatures, extrapolate the RI for the non-listed    
     wavelength.  Repeat for the RI of the fibers parallel    
    orientation. 
  9.6.7.2  Becke Line 
   9.6.7.2.1 Mount the suspect fiber in the appropriate RI oil for the  
      suspected asbestos type (see section 9.4.3 to 9.4.6) 
   9.6.7.2.2 View the fiber using an objective that magnifies the fibers so 
      it is large enough to be easily viewed in the center of the field 
      of view.  In general, the 20x objective is adequate, but if they 
      provide better viewing the 10x or 40x objectives may also be 
      used.  Center the fiber in the field of view, remove the red  
      compensator (if present), remove the analyzer and focus. 
   9.6.7.2.3 While observing the fiber, rotate the fine focus knob back  
      and forth and notice the bright shadow or halo, emanating  
      near the fiber. This is a Becke Line.  
   9.6.7.2.4 Orient the fiber in the perpendicular orientation and with  
      continued movement notice if the halo appears to move out 
      of, or into the fiber during the fine focus rotation.  When the 
      stage is lowered the Becke line will move into the higher  
      refractive index. 
   9.6.7.2.5 Note the RI Oil used and whether the fiber was > or < the oil 
      in this perpendicular orientation. 
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   9.6.7.2.6 Change the fiber orientation to parallel and repeat step  
      9.6.7.2.4.  Note the RI Oil used and whether the fiber was > 
      or < the oil in this parallel orientation. 
   9.6.7.2.7 At this point we have only determined whether the fiber is > 
      or < than the oil in both orientation.  Next it is necessary to  
      make additional preps of suspect fibers.  The oil used for  
      these preps are not predetermined; it is based on the results 
      from our Becke line determination from the original prep. It  
     may be helpful at this time to address only one orientation at  
     a time.  In this manner, choose an orientation (perpendicular  
     or parallel is not important, this will be the first orientation) to  
     perform RI determination on using Becke lines, and only   
     measure this orientation until the determination is complete.   
     After this determination is done, the second orientation can  
     be measured and further preps made for this second   
     orientation.  Also, Becke line determination will require the   
     use of many other RI oils besides the typically used common  
     oils.  The use of small bottled Cargille oil sets will be   
     necessary, and it should be noted that each oil must be   
     calibrated prior to use if the last calibration for the particular  
     oil was more than three (3) months prior, weekly if performing  
     NIOSH 9002 analysis.  RI Oil calibration should be done   
     following EMSL's RI Calibration SOP 2008 05 05. 
   9.6.7.2.8 In the first orientation, if the fiber was < then the oil, prep  
      another suspect fiber in an oil that is lower than the original 
      oil, otherwise choose a higher oil.  The amount of relief (the 
      amount that the fiber "stands out" in the prep) should indicate 
      what range of oil to use.  The more the fiber stands out, the 
      farther away from the original oil the new oil should be. 
   9.6.7.2.9 Orient the fiber in the first orientation and focus back and  
      forth, notice the direction of the Becke line movement when 
      the stage is lowered.  Note whether the fiber is > or < than  
      the oil. 
   9.6.7.2.10 Repeat steps 9.6.7.2.8 and 9.6.7.2.9 until the fiber in the first 
      orientation has been bracketed by two oils.  The Cargille RI 
      oil sets from 1.460 to 1.700 are in 0.004 RI increments and 
      from 1.700 to 1.720 are in 0.005 RI increments. 
   9.6.7.2.11 Once the fiber is bracketed between two oils (first orientation 
      only) look at the fiber in both oil preps again.  Observe the  
      amount of relief that is present in both preps. 
     9.6.7.2.11.1 If the relief is almost identical in both preps the  
        refractive index of the fiber in the first orientation can 
        be assumed to be mid-point between the two oils. 
     9.6.7.2.11.2 If the relief is vastly different and the fiber is almost  
       completely unnoticeable in one of the preps the   
       refractive index of the fiber is very close to that oil,  
        and can safely be recorded "as" that oil's RI value. 
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     9.6.7.2.11.3 If the relief is closer to one oil than the other,  
        extrapolate the refractive index between the two  
        bracketing values (ie. the bracketing values are 1.692 
        and 1.696, and the fiber is closer to 1.692 but not  
        exactly there, report value as 1.693). 
   9.6.7.2.12 Repeat steps 9.6.7.2.8 to 9.6.7.2.12, substituting the second 
      orientation for the first orientation.   
 9.6.8 Birefringence 
  9.6.8.1 Birefringence is defined as the difference between the highest and lowest  
  refractive index of a particle.  
  9.6.8.2 The highest refractive index is always  regardless of orientation ║ or . 
  9.6.8.3 Subtract n -n to determine birefringence. 
 9.6.9 Classification 
  9.6.9.1 All characteristics should fall within the known acceptable limits for  
   regulated asbestos species.  These references may be found in section 16 
   of this procedure.  Known regulated asbestos varieties are: 
   9.6.9.1.1 Chrysotile 
   9.6.9.1.2 Amosite (Grunerite) 
   9.6.9.1.3 Crocidolite (Riebeckite) 
   9.6.9.1.4 Anthophyllite 
   9.6.9.1.5 Actinolite 
   9.6.9.1.6 Tremolite 
  9.6.9.2 If any one of the characteristics falls outside of, or is inconsistent with a  
   suspected asbestos type, the fiber must be characterized as non-asbestos. 
 
Note:  Through many processes, asbestos may be altered during its life as a building material.  
Some of these processes may alter some of the physical characteristics and properties of the 
fibers in building material samples.  Even if the fiber is suspected to have at one time been a 
regulated asbestos variety, if at the time of analysis the fiber's properties have been altered to 
such an extent that one, some or all of them fall out side accepted ranges, the fiber may not be 
categorized as a regulated asbestos variety for the purpose of analytical reporting.  Please see 
EMSL Policy Statement, 03/08/2007, Heat or Otherwise Altered Asbestos. 
 
9.7 Slide / Sub Sample Preparation 
 The following sections outline possible prep procedures.  There are numerous different  
 ways to prepare samples for analysis and other procedures, while not outlined here, are 
 not excluded from use. 

 9.7.1 Homogenization 
  9.7.1.1 Samples that are not so already should be homogenized before sub sample 
   preparation.  A number of homogenization procedures are available,  
   including, forceps, scalpel, probes, mills and mortar and pestle. 
  9.7.1.2 The object of homogenization is to alter the sample so that all areas are  
   represented, representatively in the sub sample preps. 
  9.7.1.3 Mortar and pestle are the most useful for cementitous samples.  This is  
   useful in both homogenization and in grain size reduction to help cover slips 
   sit parallel to the slide.  A representative sub sample may be placed in the 
   mortar and crushed with the pestle until the sample is of substantially  
   uniform distribution and grain size. 
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  9.7.1.4 Another process of homogenization may be milling.  If available at the lab  
  this may be used and it takes the use of a mortar and pestle a step further. 
  9.7.1.5 Additionally, probes, forceps and scalpels may be used to rip, tear and cut 
   portions of sample and they continually work the portions until the sub  
   sample is homogeneous in nature. 
 
Note: When grinding samples that contain amphibole minerals or vermiculite, care should be taken 
during analysis.  Non-asbestiform amphiboles may be ground into cleavage fragments that are 
>3:1 in aspect ratio.  One way to distinguish these fragments from asbestiform amphiboles is by 
using their morphological properties to determine the presence or absence of asbestiform habit in 
the fiber population.  Asbestos mineral species that do not exhibit asbestiform habit are not 
considered regulated asbestos.  Grinding of vermiculite may produce vermiculite fibers (scrolls) 
that may appear to look similar morphologically to chrysotile, but which may be distinguish on the 
basis of their optical properties. 
 
 9.7.2 Pinch Mount  
  9.7.2.1 After homogenization (if required) the sample should be of uniform grain  
   size and distribution.  A 'pinch" of the sample may be taken and combined 
   with a drop or two of 1.550 oil on a clean glass microscope slide.  Fiber  
   identification has already been performed so unless other oils are necessary 
   for fiber distinction, 1.550 oil is used for sample prep. 
  9.7.2.2 Disperse the sample in the oil with a clean scalpel blade.  Further reduce  
   the sample grain size if necessary with the scalpel blade. 
  9.7.2.3 Once the sample has become completely and evenly dispersed in the oil,  

 place a cover slip on top of the sample.  Lightly tap the top of the cover slip  
 with the back of the scalpel handle or pencil eraser to help even the prep   
 out. 

  9.7.2.4 If there are air pockets under the cover slip, that do not go away with  
   tapping, additional oil may be added at the side of the cover slip.  Capillary 
   action should wick the oil under the cover slip filling the air pockets.  Once 
   again, as in step 9.7.2.3, lightly tap the cover slip to disperse the new oil  
   throughout the prep. 
 9.7.3 Melting 
  9.7.3.1 The sample may contain significant organically bound matrix.  If this is the 
   case the best path for preparation is a full gravimetric reduction (see section 
   9.5 above). 
  9.7.3.2 If this is not an option, the organically bound matrix may be melted and the 
   encumbered material may be freed for analysis. 
  9.7.3.3 It is most likely that homogenization will not be effective on these types of  
  samples (floor tiles, mastics, caulks, roofing, etc.) so homogenization should  
  be skipped. It is imperative however, to fully sample all portions of the hand  
  sample to account for any sample compositional differences within the   
  material.  In general this is dependent on the material.   
   9.7.3.3.1 Floor tiles should be broken to reveal a fresh edge and cross 
      scraped.  Place a small portion of the scrapings on a clean 
      slide. 
   9.7.3.3.2 Mastics and caulks may be assumed to be fairly   
      homogeneous, but if available, fresh surfaces should still be 
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      chosen for sampling.  The material chosen should be placed 
      on a clean slide. 
   9.7.3.3.3 Separable roofing material, as with all samples, individual  
      layers are prepared and analyzed separately.  Various areas 
      of the layer should be selected in representative amounts to 
      their presence in the sample.  The sample must both (a) be 
      sufficient in size and quantity to adequately represent the  
      sample during analysis and (b) not be of overloading quantity 
      so that the prep is unreadable due to excess  material on the 
      slide. 
   9.7.3.3 .4 Inseparable roofing may contain many layers (layered, rolled 
      roofing) however, due to the nature of the matrix (thick and 
      sticky binding material) separation may not always be  
      accomplished without significant contamination.  In this case 
      the sample should be representatively sampled throughout all 
      materials. These samples are possibly the most challenging 
      material to prepare representatively, and as above care  
      should be taken so the sample prep will both (a) be sufficient 
      in size and quantity to adequately represent the sample  
      during analysis and (b) not be of overloading quantity to that 
      the prep is unreadable due to excess  material on the slide.  
      Sampled material should be place on a clean microscope  
      slide. 
  9.7.3.4 Smearing a small amount of mastic on a slide prior to adding RI oil may  
   expose fibers to be examined. 

  9.7.3.5 Place a drop or two of oil on the samples and disperse the sample in the oil 
   with a clean scalpel blade. 
  9.7.3.6 Place a cover slip on the sample and with the back of an eraser, push the 
   cover slip both downward and laterally around to both even the cover slip so 
   it lays flat and to distribute the material under the cover slip. 
  9.7.3.7 Place the slide on a slide warmer / hot plate inside the hood and allow it to 
   sit for a minute or two, until the organically bound material has been melted 
   slightly.  The temperature of the slide warmer should be only warm enough 
   to melt the matrix.  Excess heat will cause the oil to boil and should be  
   avoided. 
 
Note:  If suspect fibers were not able to be identified previously, care should be used in letting the 
sample/oil cool to room temperature before RI determinations are made. Dissolved mastic/tar will 
change the refractive index of the RI liquid in which the fiber is mounted.  If discoloration of the 
liquid is noted it may be "wicked" out from under the cover slip with a piece of paper towel.  Fresh 
liquid can then be drawn under the cover slip by capillary action. 
 
  9.7.3.8 Once the matrix material had melted, and cooled slightly, rub the sample  
   between the cover slip and slide to help the hidden particles free   
   themselves from the organic binder. 
 9.7.4 Dissolve 
  9.7.4.1 Samples that contain high percentages of calcium carbonate or other acid 
   soluble material may cause sample components to be obscured and difficult 
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   to work with.  After homogenization one way to quickly remove this  
   component is by using a low concentration (10-50%) acid solution to  
   dissolve the acid soluble fraction of the sample before observation.  Two  
   cautions are necessary for this process 
   9.7.4.1.1 If suspect material is found, quantitation must include  
      gravimetric reduction to determine the percent of acid soluble 
      material removed prior to quantitation. 
   9.7.4.1.2 Use of acid must take place in vented hood. 
  9.7.4.2 Acid removal of soluble material may take place in two ways; with the use of 
   gravimetric tracking or with out.  If gravimetric tracking is to be used, refer to 
   the procedure outlined in section 9.5 of this method, skipping steps 9.5.11 
   and 9.5.12, and then proceed with fiber identification (9.6) and prepping via 
   pinch mount (9.7.2). 
  9.7.4.3 The removal of acid soluble matrix material without gravimetric tracking  
   should be considered qualitative at best.  This is however a good tool to  
   guard against false negatives.  To remove acid soluble matrix material  
   without gravimetric reduction, take a pinch or two of sample and place it on 
   a clean microscope slide. 
  9.7.4.4 Place a drop or two of diluted acid (10-50%) on the sample, mix the sample 
   and acid with the scalpel. 
  9.7.4.5 Allow the reaction to come to completion, no further bubbling, and   
  afterwards place a cover slip on the preparation.  It should be noted that   
  even when there is no further noticeable reaction, there may in fact be a   
  slight reaction progressing.  This will be evident after the cover slip has   
  been placed on the sample if the preparation develops numerous and   
  enlargening air bubble/pockets.  If this is the case, prepare another slide   
  and allow the reaction to proceed further before a cover slip is placed on the  
  slide. 
  9.7.4.6 It is absolutely necessary to place a cover slip on the preparation before  
   observation.  Failure to do so will subject the microscope to acid vapors and 
   cause corrosion of the objectives, stage, etc.  This will be considered  
   purposeful damage of company property, and is in fact very poor lab  
   practice, and use of acid in this manner is forbidden. 
  9.7.4.7 The slide is now ready for quantitative evaluation as detailed in section 9.8. 
 
 
9.8 Quantitation 
 9.8.1 Quantitation may take place using a number of methods as required by particular 
  methods or by the client.  Some analytical methods may be combined with  
  gravimetric reduction, the quantitation methods available are: 
  9.8.1.1 Calibrated Visual Estimate 
  9.8.1.2 EPA 400 Point Count 
  9.8.1.3 EPA 1000 Point Count 
  9.8.1.4 EPA PLM NOB may utilize either calibrated visual estimate or one of the  
   EPA Point Count procedures above. 
  9.8.1.5 NYS Stratified Point Count 
  9.8.1.6 NYSDOH ELAP 198.6 utilizes NYS Stratified Point Count 
  9.8.1.7 NIOSH 9002 Estimation Reported as a Range 
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 Note: For any quantitation method, when samples of problematic matrices are   
  determined to be <1% and approach or are near the 1% level, further / alternative 
  analysis may be recommend when other technologies and/or procedures are likely 
  to produce more accurate results. 
 
 9.8.2 Identification of fibrous components should already have been completed in section 
  9.4 and 9.6 above. If new fibrous species are encountered, all required criteria in  
 section 9.6 must be met. 
 9.8.3 Calibrated Visual Estimate 
  9.8.3.1 For calibrated visual estimate scan the entire area under the cover slip on 
   the slide prepared in section 9.7 above.  Scanning should be done with a  
   combination of 4x-10x-20x-40x objectives as dictated by the sample.   
   Higher magnifications are appropriate for finer grained samples that are  
   difficult to see at lower magnification.  Lower magnification may be more  
   appropriate for large grain sizes.  The object is to be able to see good  
   representation of the sample in any given field of view.  The process of  
   switching back and forth between objectives is encouraged, however, the  
   entire slide should be scanned in it's entirety at least once using one 
   magnification. 
  9.8.3.2 Observe the slide and determine the percentage of the regulated asbestos 
   portion of the sample to the rest of the sample, both fibrous and non- 
   fibrous.  It may be helpful to keep in mind these relative ratios when doing 
   this: 
   9.8.3.2.1 Fibrous to Non-Fibrous components 
   9.8.3.2.2 Regulated Asbestos to other Fibrous components 
   9.8.3.2.3 Do not take empty space into account 
   9.8.3.2.4 Refer to any standards you may need (daily reference slides, 
      old proficiencies, manufactured predetermined asbestos  
      containing samples, drawings, point counted percentages,  
      etc.) where the percentage of target fibers is know.  Refer to 
      samples with the same asbestos type(s) that are present in 
      the sample. 
  9.8.3.3 Once you have completed observation of the first slide, return to step 9.7  
   and prepare another slide and repeat section 9.8.3.1 to 9.8.3.2 above  
  9.8.3.4 Repeat step 9.8.3.3 until you have completed estimation of the sample  
   using at least (more if you feel it necessary) three (3) slide preps of the  
   sample.  If you are unsure of the final sample quantitation, more   
   preparations may be processed.   
   Note: For friable samples and ashed residues this will ensure that the  
     equivalent of at least 1000 non-empty points have been counted and 
     will ensure an analytical sensitivity of ≤ 0.1% for None Detected  
     samples. 
   9.8.3.4.1 Estimated percentage of total asbestos (all types) in the  
      sample 
   9.8.3.4.2 Estimated percentage of each asbestos component 
   9.8.3.4.3 Estimated percentage of each non-asbestos fibrous  
      component 
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   9.8.3.4.4 Estimated percentage of each non-fibrous component (if  
      categorized) 
 9.8.4 EPA 400 Pt. Ct. 
  9.8.4.1 Point counting is a petrographic technique in which a single point (cross  
   hairs) or a point array (Chalkley for example) is/are superimposed on the  
   sample. 
  9.8.4.2 Slides prepared for point counting should be preferably only 1 layer thick of 
   sample.  The sample should be disperse enough so overlapping areas of  
   the slide are rare, but the slide is still mostly covered with sample. 
  9.8.4.3 Point counting should be done at a magnification that is dictated by fiber  
   visibility.  Higher magnifications are appropriate for finer grained samples  
   that are difficult to see at lower magnification.  Lower magnification may be 
   more appropriate for large grain sizes.  The object is to be able to see good 
   representation of the sample in any given field of view. 
  9.8.4.4 The sample is moved to a random field of view and the area that is  
   directly below each point or points is counted as a point.  Only points that  
   are superimposed on a particle (non-empty point) are counted.  Points that 
   fall on / are superimposed over an unoccupied area (empty point) should  
   not be counted; the closet particle identity is not used to count empty points. 
  9.8.4.5 Each non-empty point is classified as a regulated asbestos point or a non-
   asbestos particle.  Categories of non-asbestos particles may be   
   subcategorized during the point count (ie. as cellulose, fiberglass, matrix,  
   etc.) but it in not necessary to point count non-asbestos fiber types, their  
   quantity may be estimated.  
  9.8.4.6 Points that are superimposed over two individual particle types (ie. asbestos 
   and non-asbestos) should be counted as 1 point for each particle type. 
  9.8.4.7 When a point(s) are superimposed on an area that has several overlapping 
   particles, the slide should be moved to another field. 
  9.8.4.8 After the point / all points in a field of view are counted move to the next  
   field of view.  This should be done dependent on the type of reticule in use: 
   9.8.4.8.1 Cross-hair: When using a cross hair reticule, new fields  
      should be selected along multiple parallel traverses of the  
      sample preparation.  
   9.8.4.8.2 Point Array: When using a point array reticule, new fields  
      should be selected on the basis of sampling as much of  
      preparation as possible.  
  9.8.4.9  If asbestos is encountered, but does not happen to be counted as a point, 
    its presence should be noted. 
  9.8.4.10 Point counting should continue until 400 non-empty points are counted.  
    These should be evenly spread over a minimum of two (2) preps to a  
    maximum of 8 preps.  Once the required number of counts has been  
    tallied from the first prep, return to step 9.7 and prepare and analyze  
    additional slides as needed until 400 points have been reached. 
   9.8.4.10.1 EPA 600/R-93/116 is the most recent method for the  
      identification of asbestos in bulk building materials and  
      stipulates the requirements stated above in section 9.8.4.10 
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   9.8.4.10.2 EPA 600/M4-82-020 was the interim method prior to EPA  
      600/M-82-020.  If this method is being used the point count 
      must take place using 8 slide preparations. 
  9.8.4.11 While point counting inherently assumes the presence of asbestos, a  
    point count may be performed on a negative sample to demonstrate  
    compliance with a desired analytical sensitivity.  In this manner, 400 points 
    are counted as outlined above in step 9.8.4.1 to 9.8.4.10, however, a  
    minimum of 3 preparations must be point counted and scanned in their  
    entirety as outline in section 9.8.3 to demonstrate a None Detected result. 
 9.8.5 EPA 1000 Pt Ct 
  9.8.5.1 When it is desirable, either by agency regulation, or by client request, to  
   provide a lower analytical sensitivity the number of points counted during a 
   point count (as described in section 9.8.4 above) can be increased.  This is 
   effective in increasing the accuracy of results under 1% and can also meet 
   depressed action limits (ie. 0.1% asbestos). 
  9.8.5.2 Slides prepared for point counting should be preferably only 1 layer thick of 
   sample.  The sample should be disperse enough so overlapping areas of  
   the slide are rare, but the slide is still mostly covered with sample. 
  9.8.5.3 Point counting should be done at a magnification that is dictated by fiber  
   visibility.  Higher magnifications are appropriate for finer grained samples  
   that are difficult to see at lower magnification.  Lower magnification may be 
   more appropriate for large grain sizes.  The object is to be able to see good 
   representation of the sample in any given field of view. 
  9.8.5.4 The sample is moved to a random field of view and the area that is  
   directly below each point or points is counted as a point.  Only points that  
   are superimposed on a particle (non-empty point) are counted.  Points that 
   are that fall on / are superimposed over an unoccupied area (empty point) 
   should not be counted; the closet particle identity is not used to count empty 
   points. 
  9.8.5.5 Each non-empty point is classified as a regulated asbestos point or a non-
   asbestos particle.  Categories of non-asbestos particles may be   
   subcategorized during the point count (ie. as cellulose, fiberglass, matrix,  
   etc.) but it in not necessary to point count non-asbestos fiber types, their  
   quantity may be estimated.  
  9.8.5.6 Points that are superimposed over two individual particle types (ie. asbestos 
   and non-asbestos) should be counted as 1 point for each particles type. 
  9.8.5.7 When a point(s) are superimposed on an area that has several overlapping 
   particles, the slide should be moved to another field. 
  9.8.5.8 After the point / all points in a field of view are counted move to the next  
   field of view.  This should be done dependent on the type of reticule in use: 
   9.8.5.8.1 Cross-hair: When using a cross hair reticule, new fields  
      should be selected along multiple parallel traverses of the  
      sample preparation.  
   9.8.5.8.2 Point Array: When using a point array reticule, new field  
      should be selected on the basis of sampling as much of  
      preparation as possible.  
  9.8.5.9  If asbestos is encountered, but does not happen to be counted as a point, 
    its presence should be noted. 
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  9.8.5.10 Point counting should continue until 1000 non-empty points are counted.  
    These should be evenly spread over a minimum of 2 preps.  Once the  
    required number of counts has been tallied from the first prep, return to  
    step 9.7 and prepare and analyze additional slides as needed until 1000 
    points have been reached.  Additional preps (beyond 2) may provide  
    better accuracy and representation of the entire sample, especially when 
    performing extended point counts. 
    9.8.5.10.1 EPA 600/R-93/116 is the most recent method for the  
      identification of asbestos in bulk building materials and  
      stipulates the requirements stated above in section 9.8.5.10 
    9.8.5.10.2 EPA 600/M4-82-020 was the interim method prior to EPA  
      600/R-93/116.  This method requires 400 points be counted 
      and cannot be used for the 1000 point count. 
  9.8.5.11 While point counting inherently assumes the presence of asbestos, a  
    point count may be performed on a negative sample to demonstrate  
    compliance with a desired analytical sensitivity.  In this manner, 1000  
    points are counted as outlined above in step 9.8.5.1 to 9.8.5.10, however, 
    a minimum of 3 preparations must be point counted and scanned in their 
    entirety as outline in section 9.8.3 to demonstrate a None Detected result. 
 9.8.6 NYS DOH ELAP Stratified Point Count 
  9.8.6.1 While similar to EPA point counting, NYS DOH ELAP's specified method of 
   point counting (often referred to as Stratified or NYS Stratified Point  
   Counting) differs in significant ways.  While the precision of NYS Stratified 
   point count is lower than traditional 400 point counting at higher  
   concentrations, is it is important to realize however that at levels at 1% or  
   below, 400 points are counted using this scheme.  Differences include: 
   9.8.6.1.1 Point counting must be performed at 100x, although other  
      magnifications may be used to clarify fibers, counting  
      must be conducted at 100x. 
   9.8.6.1.2 4 to 8+ slides are required for analysis. 
   9.8.6.1.3 The scanning negative option for None Detected samples  
      requires 4 slide preparations 
   9.8.6.1.4 The point counting procedure utilized a "positive stop" form of 
      point counting. 
  9.8.6.2 Point counting is a petrographic technique in which a single point (cross  
   hairs) or a point array (Chalkley for example) is/are superimposed on the  
   sample.  Initially 4 slides should be prepared for analysis.  Slides prepared 
   for point counting should be preferably only 1 layer thick of sample.  The  
   sample should be disperse enough so overlapping areas of the slide are  
   rare, but the slide is still mostly covered with sample. 
  9.8.6.3 Point counting should be done at a 100x magnification.  During the point  
   count it may be advantageous to switch to other magnification for better  
   visualization / characterization; however it is necessary to return to 100x for 
   counting. 
  9.8.6.4 The slide (initially the first slide) is scanned to determine its gross   
   composition and compatibility for point counting.  A random field of view is 
   selected and the microscope (if not already there) is at 100x.  Point counting 
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   may use either a cross hair reticule or point array (Chalkley) reticule.  During 
   point counting each slide is counted until the following 
   9.8.6.4.1 The first asbestos point is counted or 
   9.8.6.4.2 50 non-empty points have been counted regardless 
   9.8.6.4.3 No more than 1 asbestos point many be counted per slide 
   9.8.6.4.4 If the sample is judged to have no asbestos in it, the entire  
     area of the sample prep should be scanned at 100x.  If at any  
     time asbestos is encountered, scanning should stop and   
     point count commence.  All slides, regardless of which slide  
     the asbestos was encountered on, are to be point counted. 
 
Note:  If a cross hair reticule is chosen, count the point under the reticule cross hairs and move to 
a new, random field of view.  If a point array reticule is chosen, counting should commence at the 
same point in every field of view.  The Chalkley array has a total of 25 points in the reticule as well 
as a cross hair.  The cross hair should be ignored and one of the points should be picked to be the 
first counted each time.  A systematic path should then be used to traverse the points in the 
Chalkley array and the same path used for every field of view during the analysis.   
 
  9.8.6.5  Only points that are superimposed on a particle (non-empty point) are  
    counted.  Points that fall on / are superimposed over an unoccupied area 
    (empty point) should not be counted; the closet particle identity is not used 
    to count empty points.  
  9.8.6.6  Each non-empty point is classified as a regulated asbestos point or a non-
    asbestos particle.  Categories of non-asbestos particles may   
    subcategorized during the point count (ie. as cellulose, fiberglass, matrix, 
    etc.) but it in not necessary to point count non-asbestos fiber types, there 
    quantity may be estimated.  
  9.8.6.7  Points that are superimposed over two individual particle types (ie.  
    asbestos and non-asbestos) should be counted as 1 point for each  
    particles type. 
  9.8.6.8  When a point(s) are superimposed on an area that has several   
    overlapping particles, the slide should be moved to another field. 
  9.8.6.9  After the point / all points in a field of view are counted move to the next 
    field of view.  The next field of view should be selected at random, with the 
    analyst looking away temporarily while moving the slide. 
  9.8.6.10 If asbestos is encountered, but does not happen to be counted as a point, 
    its presence should be noted. 
  9.8.6.11 The remaining three (3) slides should be processed using steps 9.8.6.4  
   through 9.8.6.10.  
  9.8.6.12 After completion of point counting all four slides, and if the point count has 
    yielded 4 asbestos points the point count is complete.   
  9.8.6.13 If less than 4 asbestos points have been counted after the first four slides 
    are processed, additional slides should be prepped following section 9.7, 
    and point counted following steps 9.8.6.4 through 9.8.6.10.  Preps should 
    be made and point counting should continue until either: 
    9.8.6.13.1 4 asbestos points are counted or 
    9.8.6.13.2 400 non-empty points are counted or 
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    9.8.6.13.3 No asbestos is encountered and the area under 4 cover slip 
      preparation are completely scanned at 100x. 
  9.8.6.14 After conditions in step 9.8.6.13 are met, then point count is finished. 
 9.8.7 NISOH 9002 
  9.8.7.1 Scan the entire area under the cover sliped slide prepared in section 9.7.  
   Scanning should be done with a combination of 4x-10x-20x-40x objectives 
   as dictated by  the sample.  Higher magnifications are appropriate for finer 
   grained samples that are difficult to see at lower magnification.  Lower  
   magnification may be more appropriate for large grain sizes.  The object is 
   to be able to see good representation of the sample in any given field of  
   view.  The process of switching back and forth between objectives is  
   encouraged, however, the entire slide should be scanned in it's entirety at 
   least once using one magnification. 
  9.8.7.2 Observe the slide and determine the percentage of the regulated asbestos 
   portion of the sample to the rest of the sample, both fibrous and non-fibrous.  
   Use figure #1 in NIOSH 9002 (also included in section 16) as an aid in  
   determining the estimate.  It may be helpful to keep in mind the following 
   relative ratios when doing this: 
   9.8.7.2.1 Fibrous to Non-Fibrous components 
   9.8.7.2.2 Regulated Asbestos to other Fibrous components 
   9.8.7.2.3 Do not take empty space into account 
   9.8.7.2.4 Refer to any standards you may need (daily reference slides, 
      old proficiencies, manufactured predetermined asbestos  
      containing samples, drawings, point counted percentages,  
      etc.) where the percentage of target fibers is know.  Refer to 
      samples with the same asbestos type(s) that are present in 
      the sample. 
  9.8.7.3 Once you have completed observation of the first slide, return to step 9.7  
   and prepare another slide and repeat section 9.8.7.1 to 9.8.7.2 above  
  9.8.7.4 Repeat step 9.8.7.3 until you have complete estimation of the sample using 
   at least (more if you feel it necessary) three (3) slide preps of the sample.  If 
   you are unsure of the final sample quantitation, more preparation may be  
   processed.  Once multiple preparations have been evaluated, estimate a  
   final microscopic asbestos content for the sample. 
  9.8.7.5 Combine you microscopic estimation in step 9.8.7.4 with the macroscopic 
   fiber estimations in section 9.3 to produce final sample estimated   
   concentrations.  The final concentration should be a range that reflects the 
   analyst's precision and utilizing Fig 1 in NIOSH 9002. 
   9.8.7.5.1 Estimated percentage range of total asbestos (all types) in  
     the sample 
   9.8.7.5.2 Estimated percentage range of each asbestos component 
   9.8.7.5.3 Estimated percentage of each non-asbestos fibrous  
      component 
   9.8.7.5.4 Estimated percentage of each non-fibrous component (if   
      categorized) 
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9.9 Data Recording 
 9.9.1 Following method requirements, specific information is collected and recorded 

during analysis.  Information is recorded on EMSL’s PLM worksheet, or in EMSL’s 
Direct Data entry database interface “iLab”.  For information on the use of “iLab” 
please see EMSL’s Asbestos DDE Manual.   

 
  Regardless of the method of recording used, all information detailed below is 

required to be recorded.  The microscopist observes and documents macroscopic 
and microscopic characteristics, concentrations of materials, optical properties and 
any other pertinent information.  Along with the analyst's signature, date of analysis 
and temperature (in ºC), the information recorded includes: 

 
Macroscopic 

Characteristics 
 

Sample Treatment Component Types Microscopic Characteristics 

Color Teased Asbestos Morphology 
Texture (fibrous, non 

fibrous, other) 
Crushed Other fibrous Sign of Elongation 

Homogeneity Dissolved Non-fibrous Pleochroism 
 Ashed  Birefringence 

Heated/Melted Fiber color 
 Refractive Index 
 Extinction 

 
 9.9.2 At least the first 4 fibers of asbestos in each sample shall be positively identified  by 

each of these microscopic parameters.  When more than one asbestos type is identified in 
a sample, at least 4 fibers of each asbestos type must be positively identified.  Many of 
EMSL's worksheets are designed to utilize codes in order to conserve space and make 
data entry more efficient.  The following is an example of the header of the PLM analytical 
worksheet and the codes are listed below.   If a component is not explicitly listed in the 
codes, an option of "Other" is available for recording purposes.  The material should still be 
correctly identified and properties recorded: 

 

    
  
   Optical Property codes can be seen more clearly here: 
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 9.9.3 Worksheets are completed by inserting the appropriate code for each observation.  
  In the example above the sample 1-1 was: 
  9.9.3.1 White (C=4) 
  9.9.3.2 Fibrous (T=1) 
  9.9.3.3 Homogeneous (H=1) 
  9.9.3.4 Teased (Treat=1) 
  9.9.3.5 Contained approximately 10% suspect asbestos by stereomicroscope 
  9.9.3.6 Contained 10 % chrysotile (Asbestos Type=1, 10%) 
  9.9.3.6 and 5% amosite (Asbestos Type=2, 5%) 
  9.9.3.7 10% cellulose (Other Fibrous=7, 10%) 
  9.9.3.8  and 75% other non-fibrous material (Non-Fibrous=20, 75%).   
  9.9.3.9 The distinguishing characteristic for the non-asbestos fiber detected  
   (cellulose) was ribbon-like morphology (Non-Asb Char.=M4). 
 
Note: For sample analyzed using NIOSH 9002, asbestos concentrations should be recorded as a 
range. 
 
 9.9.4 The optical properties are filled out similarly and for the purposes of filling out the 
  PLM analytical bench sheet when more than one asbestos type is encountered, the 
  Optical Properties may be recorded as follows: 
   9.9.4.1 Each sample space/block on the worksheet allows for the listing of up to 3 
    asbestos types on three distinct lines within the space. 
  9.9.4.2 List each asbestos type and percent, in order of decreasing quantity, on the 
   lines within the sample. 
  9.9.4.3 In the Optical Properties section of the worksheet, separate each box in the 
   section using a slash or slashes.  This will mark individual sections of each 
   box for entry of optical properties of each asbestos type (ie. if there are 2  
   asbestos types, each box will be divided into two spaces to allow for  
   recording of two sets of optical properties)   
  9.9.4.4 The first (leftmost) section of each Optical Properties box is for the first  
   asbestos type, the next section is for the second asbestos type and so on.  
   In this example, chrysotile is the first asbestos type (asbestos type #1) and 
   amosite is the second (asbestos type #2).  The optical properties for  
   chrysotile are the first or leftmost property in each box.  In this case, the  
   Refractive Index (RI) for chrysotile is 1.547 and the  RI for amosite is  
   1.692. 
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  9.9.5 The full set of properties for chrysotile above is: 

  9.9.5.1 Refractive Index is  RI=1.547, ll RI=1.555 
  9.9.5.2 Fiber morphology is wavy (M=1) 
  9.9.5.3 Sign of elongation is positive (S=1) 
  9.9.5.4 No pleochroism observed (P=2) 
  9.9.5.5 Birefringence is low (B=1) 
  9.9.5.6 Fiber color in plane polarized light is clear (FC=6)  
  9.9.5.7 Extinction is parallel (E=1). 

 
10.0 Calculations 
 All calculations are where: 
 %A - Percent asbestos 
 %Ave- Percent asbestos Visual Estimate 
 %Apt- Percent Asbestos from Point Count 
 a - asbestos points counted 
 n - total (asbestos + non-asbestos) points counted 
 W1 - Weight of unashed sample 
 W2 - Weight of post-ash sample 
 W3 - Weight of Final (post-ash, post-acid) sample 
  O - % Organics of sample 
 AS - % Acid soluble material of sample 
 R - % non-organic, non-soluble of sample 
 
 10.1 Percentage Asbestos Concentrations 
  10.1.1 Point Count (EPA 400 & 1000 and NYSDOH ELAP Stratified 198.1) 
    100%  naApt  
 
  10.1.2 NOB 
   10.1.2.1 EPA NOB 
     100%% RAveA   
 
   10.1.2.2 NYSDOH 198.6 
     100%% RAptA   
   
 10.2 Gravimetric Reduction Calculation 
  10.2.1 The percent of organics removed in the ashing process is calculated as: 
      100121  WWWO  
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  10.2.2 The percent of acid soluble material removed in the acid dissolution is calculated  
  as: 
      100132  WWWAC  
 
  10.2.3 The Final Residue is the percent of non-organic, non-soluble material in the sample 
   is calculated as: 
     1001/3  WWR  
 
11.0   Reporting 
 

11.1 A note on the use of the term “trace’”:  It is EMSL policy not to use the term ‘trace’ when 
reporting sample results, as this terminology is ill defined and ambiguous.  When applying 
the point count technique, the New York State Environmental Laboratory Approval 
Program (NYSELAP) methods refer to the term ‘trace’ where asbestos is observed in the 
sample slide but  is not directly under a point.   EMSL reports <1 % in these cases.   
 

11.2 A note for sample results at 1%:  It is EMSL policy to avoid having to report asbestos 
concentrations at the 1% level.  In these instances additional analytical effort should be 
applied.  This may include additional preps for estimation, sampling more areas of the 
sample, observation by a second analyst, counting more points during point counts, or 
other means to determine whether the sample may be greater or less than 1%. 
 

11.3 Certain specific reporting criteria must be taken into account when reporting asbestos 
concentrations in this SOP. The following items are included in the final report (on EMSL 
letterhead) to the client:  
11.3.1 EPA 600 

11.3.1.1 Asbestos concentrations should be reported to the nearest whole 
integer. 

11.3.1.2 Concentrations below 1% are reported as <1%. 
11.3.1.3 Samples in which no asbestos was encountered are reported as "None 

Detected". 
11.3.2 EPA 400 Point Count 

11.3.2.1 Asbestos concentrations are reported to the nearest ¼ percent (1/400 
points), including concentrations below 1%.  If EPA 600/M4/92/020 is 
being used results below 1% should be reported as <1%. 

11.3.2.2 Samples in which asbestos is encountered but not landed on in point 
counting are reported as < 0.25%. 

11.3.2.3 Samples in which no asbestos was encountered are reported as "None 
Detected". 

11.3.3 EPA 1000 Point Count 
11.3.3.1 Asbestos concentrations are reported to the nearest tenth (1/10) percent 

(1/1000 points), including concentrations below 1%. 
11.3.3.2 Samples in which asbestos is encountered but not landed on in point 

counting are reported as < 0.1%. 
11.3.3.3 Samples in which no asbestos was encountered are reported as "None 

Detected". 
11.3.4 EPA NOB 
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11.3.4.1 Asbestos concentrations are reported to the two significant figures, to a 
lower bound of 0.25%.   

11.3.4.2 Concentrations below 0.25% are reported as <0.25% 
11.3.4.3 Sample in which no asbestos was encountered are reported as "None 

Detected". 
11.3.4.4 Reporting of “Insufficient Residue” samples: 

11.3.4.4.1 This designation is regardless of actual residue weights and 
typically would be utilized for Final Residue percentages around 
or below 1%. 

11.3.4.4.2 When the preparation of slide preparations from the final residue 
yields noticeably low loading background particulate but does not 
possess sufficient material to be able to reliably make a confident 
qualitative or quantitative determination or 

11.3.4.4.3 The absence of said low loading background particulate 
indicates that there is no appreciable particulate loading that has 
been transferred from the sample filter indicating the possibility 
that the only transferred material was actual filter. 

11.3.4.4.4 This may be determined by noticing if in fact there is a particulate 
loading of approx. <1% of total area or that there is no loading at 
all on the prepared slides. 

11.3.4.4.5 Report the sample using the designation “Insufficient Residue” as 
well as the sample’s Gravimetric Breakdown (% organics, % 
carbonate and Final Residue %) in a sample comment. 

11.3.5 NYS 198.1 
11.3.5.1 Asbestos concentrations should be reported to 2 significant figures. 
11.3.5.2 For asbestos concentration below 1%, including samples in which 

asbestos was noted but not counted during point counting, are reported 
as <1%. 

11.3.5.3 Samples in which no asbestos was encountered are reported as "None 
Detected". 

11.3.6 Sample reported using NYSDOH ELAP 198.6: 
11.3.6.1 Asbestos concentrations should be reported to 2 significant figures. 
11.3.6.2 Total asbestos results (for samples containing more than one (1) 

asbestos type) are also reported. 
11.3.6.3 For asbestos concentration below 1%, including samples in which 

asbestos was noted but not counted during point counting, are reported 
as <1%. 

11.3.6.4 Samples in which no asbestos was encountered are reported as "None 
Detected". 

11.3.6.5 Samples reported as None Detected or ≤1% should be analyzed by NYS 
198.4 (TEM NOB) 

11.3.6.6 Samples where No Asbestos is detected or at levels ≤ 1% are report 
with the additional comment of "Inconclusive" as per 198.6. 

11.3.6.7 Reporting of “Insufficient Residue” samples: 
11.3.6.7.1 This designation is regardless of actual residue weights and 

typically would be utilized for Final Residue percentages around 
or below 1%. 

11.3.6.7.2 When the preparation of slide preparations from the final residue 
yields noticeably low loading background particulate but does not 
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possess sufficient material to be able to reliably make a confident 
qualitative or quantitative determination or 

11.3.6.7.3 The absence of said low loading background particulate 
indicates that there is no appreciable particulate loading that has 
been transferred from the sample filter indicating the possibility 
that the only transferred material was actual filter. 

11.3.6.7.4 This may be determined by noticing if in fact there is a particulate 
loading of approx. <1% of total area or that there is no loading at 
all on the prepared slides. 

11.3.6.7.5 Report the sample using the designation “Insufficient Residue” as 
well as the sample’s Gravimetric Breakdown (% organics, % 
carbonate and Final Residue %) in a sample comment. 

11.3.6.8 If asbestos was identified during preliminary stereomicroscopic 
observation and the sample was eventually found to be None Detected 
or calculated to be ≤ 1% asbestos by NYSDOH ELAP 198.4, report the 
sample as “Conflicting Results - additional sampling and analysis 
needed”. 
Note: According to this procedure in section 9.4 above, fiber 
identification during preliminary stereomicroscopic observation is not 
performed. 

11.3.7 NIOSH 9002 
11.3.7.1 Asbestos concentrations should be reported as a range representing the 

analyst's precision. 
11.3.7.2 Concentrations below 1% are reported as <1%. 
11.3.7.3 Samples in which no asbestos was encountered are reported as "None 

Detected". 
11.3.8 Alternative reports - there may exist alternative reports (ie. NY 3 in 1, NJ 5 in 1, 

Ontario report, etc.), that are meant to summarize multiple analysis methodologies 
in one summary.  In these cases the composite report may not include all required 
information as detailing in this section and should only be issued as a supplement 
to the individual reports for each analytical method.  Uncertainty may also be 
reported at client request as an alternate report and is calculated from EMSL's 
Uncertainty Worksheet – Asbestos Excel spreadsheet.  This may be done as 
follows: 

   Note:  separate uncertainties for multiple concentration ranges are   
   recommended.  
 11.1.8.1 The uncertainty range (at a 95% confidence level) for a result is  
  defined as the reported result ±2Sr, where Sr = S/mean.   
 11.1.8.2 Sr values are typically derived using either relative percent difference  
  (RPD) data from quality control samples or recovery data from   
 standard reference materials (SRMs).  In the latter case, the mean   
 shall be the reference value (or 100% if using mean recovery), and   
 thus Sr = S.   
   PLM Example  
   If the standard deviation (S) for a population of NVLAP PT data is 10.0%   
   (calculated using % recovery data relative to the reference value), and the mean  
   recovery is 90.0%, the relative standard deviation (Sr) is equal to 10.0% since Sr = 
   S.  Thus, in this example, the uncertainty range for a client result of 10% shall be  
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  reported as 10% (not corrected for bias) ± 2% (2Sr = 20%, thus 2Sr  x 10% = 2%)  
  with a probable negative bias of 1%. 
 11.1.8.3 Note that the reported result is not corrected for bias for any   
  client sample.  Rather, bias (available only when Sr is derived   
  from SRM data) must be reported as a separate value.  
 11.1.8.4  When applied to a specific client result, both uncertainty and bias shall 
  be provided in the appropriate units.   
 11.1.8.5 Alternatively, at the request of the client, the uncertainty, confidence  
  level and bias may simply be provided to the client as the derived  
  percentage values without application to a specific result. 

11.4 As a service for our Canadian Clients a special report format is provided.  For this report a 
statement as to the analytical sensitivity for None Detected samples will be included.  This 
statement will correspond to Section 9.8.3.4 above. 

11.5 Identification of each asbestos type in the sample. 
11.6 Asbestos concentration in % asbestos of each asbestos type in the sample (upper and 

lower estimates should be reported for samples following NIOSH 9002). 
11.7 Identification of non-asbestos fibers encountered. 
11.8 Percentage of each non-asbestos fiber type identified. 
11.9 Percentage, and optionally identification, of matrix material in the sample. 
11.10 Sample Appearance (color, homogeneity, texture) 
11.11 Sample Description or Location of the sample in the field 
11.12 Client and Lab sample numbers 
11.13 Client identification and contact information 
11.14 EMSL Order ID 
11.15 Client Project information (if supplied) 
11.16 Analysis date, report date and date received. 
11.17 Signature of Lab Manager 
11.18 Report comments 
11.19 Lab accreditations 
 

12.0 Method Performance 
 12.1 MDL 
  12.1.1 EPA 600/R-93/116, NYSDOH ELAP 198.1 & 198.6, NIOSH 9002, EPA 400 & 1000 
   Point Count method detection limits are 1%. 
  12.1.2 EPA NOB method detection limit is dependant on the gravimetric reduction  
   component of the analysis, in theory it could be as low as 0.1% x 1%. 
 12.2 DOC's 
  Demonstrations of Capability are required for each analytical method. 
 12.3 PTs 
  12.3.1 Proficiency tests are available from NVLAP and NYS ELAP for EPA 600/R-93/116 
   (with or without EPA point counts and gravimetry components) and NYSDOH  
   198.1. 
  12.3.2 All analysts are required to participate in each round of testing either before or after 
   results have been submitted. 
 12.4 Accuracy 
  12.4.1 EPA 600/R-93/116 by visual estimate or 400 point count would expect precision  
   and accuracy to be 0-3% at the 1 % range.  Gravimetry may increase these levels. 
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  12.4.2 NYSDOH ELAP 198.1 only offers that point counting is usually more accurate than 
   visual estimate and by 198.6 the results negatively biased as compared to TEM  
   with the possibility of false negatives. 
  12.4.3 Not determined for NIOSH 9002 
 12.5 Precision 
  12.5.1 EPA 600/R-93/116 by visual estimate or 400 point count would expect precision  
   and accuracy to be 0-3% at the 1 % range.  Gravimetry may increase these levels. 
  12.5.2 NYSDOH ELAP 198.1 produces Sr values of 25% or less for concentration of 1 to 
   3% and 24 to 45% for concentration of 5 to7%.   ELAP 198.6 applied to VAT  
   samples in the 15 to 30% range (determined via TEM) produced Sr values of 60 to 
   100%. 
  12.5.3 Not determined for NIOSH 9002 
 
13.0  Quality Control  
 13.1 All QC data must be maintained and available for easy reference and inspection 
 13.2   Blanks 
  13.2.1 Known negative materials are prepared, using all prep equipment and oils at a rate 
   of 1 per 100 samples, or at least daily. 
  13.2.2 Known negative materials are prepared and processed with at least every 20 used 
   of all homogenization equipment (ie. mortar and pestle, etc.) 
  13.2.3 For samples involving gravimetric preparation 
   13.2.3.1 Known negative material is processed, including gravimetric reduction at 
     a rate of 1 per every 20 samples, and at least 1 with every batch of  
     samples processed. 
   13.2.3.2 Blanks are both checked for contamination and for consistency in the  
     gravimetric reduction process. 
 13.3  7% Inter-analyst QC analysis 
 13.4  2% Intra-analyst QC analysis 
 13.5 1% Standard analysis 
 
 Note: NIOSH 9002 requires analysis of 5% known quantitative standards. 
 
 13.6 0.5% Inter-laboratory analyses performed quarterly. 
 13.7 The selection of QC samples should be semi random and as blind as possible, so that the 
  QC analyst does not know the sample identity or result before analysis.  One suggested  
  scenario for selecting and submitting QC samples is as follows: 
  13.7.1  For each batch of samples, the original analyst should determine the number of 
    QC samples to be selected for QC.  This is 2% (approximately 1/50) for intra- 
    analyst analysis and 7% (approximately 1/15 sample) for inter-analyst analysis.    
  13.7.2  Small jobs may be combined to use as a sample pool, while it is important to  
    keep in mind that not every batch of samples needs to have QC samples picked 
    from it. 
  13.7.3  The original analyst will select the inter-analyst QC samples to be used and  
    record the EMSL order ID and the sample numbers to be reanalyzed on a  
    separate, blank analytical worksheet.  
  13.7.4  These samples are then submitted, along with the worksheet to the QC analyst 
    for reanalysis.   
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  13.7.5  The original analyst also inputs the Date, Order ID, Sample ID, Original Analyst 
    Initials and Original Sample Results in the PLM QC spreadsheet. 
  13.7.6  After the inter-analyst QC samples have been analyzed, the QC analyst will input 
    the QC results in the corresponding rows of the PLM QC spreadsheet as started 
    by the original analyst.  
  13.7.7  The QC analyst will then pick the required amount of intra-analyst QC samples  
   and as in step 13.7.3 above record the EMSL order ID and the sample numbers  
   to be reanalyzed on a separate, blank analytical worksheet.  
  13.7.8  The QC analyst will also input the Date, Order ID, Sample ID, Original Analyst  
    Initials and Original Sample Results in the PLM QC spreadsheet. 
  13.7.9  These samples are then submitted, along with the blank worksheet to the Original 
    analyst for QC analysis.   
  13.7.10 After reanalysis by the original analyst, the results are entered in the PLM QC  
    spreadsheet. 
 
14.0 Data Assessment 
 14.1 Acceptance criteria for QC measures 

These are addressed in EMSL’s QA Manual Module A section A.13.  
14.1.1 If a sample falls outside the acceptable limits it needs to be reconciled with   

participating analysts and/or a third analyst when necessary.  
14.1.2 The Pass/Fail criteria for inter-analyst QC and formula for R (variance) is: 
 
 Pass -1 ≤ R ≤ 1 
 Fail R < -1 or R > 1  
 

  
  2BA

BAR



  where A=analysis 1 and   B = analysis 2 

   
  14.1.3 The Pass/Fail criteria for intra-analyst QC and formula for R (variance) is: 
 

 Pass R ≤ 1 
 Fail  R > 1 

 

     2BA
BA

R



  where A=analysis 1 and   B = analysis 2  

  
  14.1.4 Standard analysis is tabulated for precision and accuracy. 
 
 14.2 Corrective actions 
  These policies are addressed fully in the EMSL’s QA manual section 13.  

14.2.1 All corrective actions should look for the root cause of the error.   
14.2.2 All out of control or unacceptable data must be brought to the attention of the 

Laboratory Manager.    
14.2.3 The Laboratory manager is responsible for generating a corrective action including 

an investigation of calibration procedures, a review of analytical technique and 
investigation of training policies and compliance.  
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14.2.4 Corrective actions will be reported to the QA Department by means of the Quarterly 
Management Report or sooner when appropriate. 

 
14.3 Contingencies for handling out-of control or unacceptable data. 

Any quality control requirements not met must have an explanation to their 
nonconformance.   
 

15.0 Pollution Prevention / Waste Management 
 15.1 Pollution Prevention 
  EMSL Analytical makes all efforts to reduce the volume and toxicity of the waste   
  generated by  the laboratory.  An effort to manage procurement of hazardous materials  
  has been implemented in order to avoid over ordering.  Hazardous waste is classified for 
  proper disposal.   
 15.2 Waste Management 
  The waste generated during prep and analysis will be disposed of following safety  
  procedures outlined in the chemical hygiene plan (EMSLChemHygiene 200.0).   
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16.0  Tables, Diagrams, Flowcharts, and Validation Data 
 16.1  

 
CHEMICAL FORMULAS FOR TYPICAL ASBESTOS MINERALS 

  
Mineral Chemical Formula 
Chrysotile Mg3Si2O5(OH)4 
Amosite  Approx Mg2.8Fe4.2Si8O22(OH)2 
Crocidolite Na2Fe2+

3Fe3+
2Si8O22(OH)2 

Anthophyllite Mg7Fe0Si8O22(OH)2- Mg6Fe1Si8O22(OH)2 
Tremolite Mg5Fe0Ca2Si8O22(OH)2- Mg4.5Fe0.5Ca2Si8O22(OH)2 
Actinolite Mg4.5Fe0.5Ca2Si8O22(OH)2- Mg2.5Fe2.5Ca2Si8O22(OH)2 

  
 
 
 
 16.2 

 
ASBESTOS AND ANALOG NON-ASBESTIFORM VARIETIES 

  
Asbestos Non-Asbestos Analog 
Chrysotile Antigorite-lizardite 
Crocidolite Riebeckite 
Amosite Cummingtonite-grunerite 
Asbestiform Anthophyllite Anthophyllite 
Asbestiform Tremolite Tremolite 
Asbestiform Actinolite Actinolite 
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 16.3  OPTICAL PROPERTIES OF ASBESTOS FIBERS 
   As summarized from EPA 600/R-93/116 and ELAP 198.1 
 

 
 

Mineral 
 

Morphology, Color 
Refractive Indices 
                 1 

 
Birefringence 

 
Extinction 

Sign of 
Elongation 

Chrysotile 
(asbestiform) 
serpentine 

Wavy fibers. Fiber bodies have 
splayed ends and “kinks”. 
Aspect ratio typically > 10:1, 
Colorless 

1.493-
1.560 

 
1.517-
1.567 

 

0.004 - 0.017 Parallel / 
Undulose 

+ 
(length slow) 

Amosite 
(asbestiform 
grunerite) 

Straight to curved, rigid fibers 
moderately flexible. Aspect 
ratio typically > 10:1. Colorless 
to tan / brown, nonpleochroic or 
weakly so. Opaque inclusions 
may be present.  Easily 
splayed ends. 

1.657-
1.686 

1.696-
1.729 0.021 - 0.054 

Usually 
Parallel / 

Infrequently 
2º 

+ 
(length slow) 

Crocidolite 
(asbestiform 
riebeckite) 

Straight to curved, flexible and 
rigid fibers, some kink bands, 
splayed ends. Thick fibers and 
bundles common, blue to dark 
blue in color. Pleochroic. 
Aspect ratio typically > 10:1.  

1.654-
1.701 

1.668-
1.717 0.003 - 0.022 Usually 

Parallel 
- 

(length fast) 

Anthophyllite Straight to curved fibers and 
bundles, usually stiff, ends 
splayed to blunt.  Aspect ratios 
typically >10:1, cleavage 
fragments may be present with 
aspect ratios < 10:1. Colorless 
to tan/ light brown 

1.596-
1.652 

1.615 - 
1.722 0.013 - 0.028 Parallel + 

(length slow) 

Tremolite Straight to curved fibers and 
bundles, usually stiff, large 
bundles may have splayed 
ends.  Aspect ratio > 10:1, 
cleavage fragments may be 
present as single crystals with 
aspect ratios < 10:1. Colorless 
to pale green (rarely). 

1.599-
1.628 

1.625-
1.655 0.017 - 0.028 

Parallel and 
oblique / 

inclined up  
to 21º 

+ 
(length slow) 

Actinolite Straight to curved fibers and 
bundles, usually stiff, large 
bundles may have splayed 
ends.  Aspect ratio > 10:1, 
cleavage fragments may be 
present as single crystals with 
aspect ratios < 10:1. Colorless 
to pale green.  Pleochroic. 

1.600-
1.628 

1.625-
1.688 0.017 - 0.018 

Parallel and 
oblique / 

inclined up 
to 21º 

+ 
(length slow) 

 1  is the parallel orientation for all asbestos minerals except in crocidolite  is . 
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 16.4  Expected Dispersion Staining Colors Using Central Stop Lens 
   As summarized from (1) EPA 600/R-93/116, (2) NIOSH 9002 and (3) McCrone Asbestos 
   Identification. 

 
CENTRAL STOP DISPERSION STAINING COLORS 

MINERAL RI LIQUID Referenc
e 

║ 
(parallel) 

 
(perpendicular) 

Chrysotile 1.550HD 1 
 
2 
 
3 
 

magenta to light blue-green 
 

blue-magenta 
 

magenta 

blue-green to pale blue 
 

blue 
 

blue 

“Amosite” 1.680 1 
 
2 
 
3 
 

yellow to magenta 
 

gold 
 

golden yellow 

blue-magenta to light blue 
 

blue 
 

blue 

"Crocidolite" 1.680 1 
 
2 
 
3 
 

yellow to magenta 
 

yellow 
 

golden yellow 

pale yellow to golden yellow 
 

pale yellow 
 

pale yellow 

 1.700 2 blue-magenta red-magenta 

Anthophyllite 1.605HD 1 
 
2 
 
3 
 

pale yellow to yellow 
 

gold to golden magenta 
 

yellow 

golden yellow to light blue-
green 

 
blue 

 
blue-magenta 

 1.620 HD 2 golden yellow blue-green 

Tremolite 1.605 HD 1 
 
2 
 
3 
 

pale yellow  to yellow 
 

yellow 
 

yellow to pale yellow 

golden yellow to light blue-
green 

 
pale blue 

 
blue, magenta 

Actinolite 1.605 HD 1 
 
2 
 
3 
 

pale yellow 
 

pale yellow 
 

pale yellow 

pale yellow to golden yellow 
 

yellow 
 

yellow to pale yellow 

 1.630HD 1 yellow to magenta golden yellow to blue 
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 16.5 Contamination Flowchart 
 

 

Analyzed Lab Blank

Replace RI oil
Prepare and analyze Lab 
blank

Asbestos 
detected

No Asbestos 
Detected 

(ND)

Clean work area (tools, bench top)
Prepare and analyze Lab blank

Check RI oil 
microscopically

No action 
required

No Asbestos 
Detected 

(ND)

No action 
required

Asbestos 
detected

Asbestos 
detected

No Asbestos 
Detected 

(ND)

No action 
required

Replace microscope glass slides
Analyze Lab blank

Asbestos 
detected

No Asbestos 
Detected 

(ND)

No action 
required

Repeat all above 
steps

Asbestos 
detected

No Asbestos 
Detected 

(ND)

No action 
required
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 16.6  Dispersion Staining Colors / Wavelength Chart 
 
   Note:  This chart is presented as an example.  Due to variations in the chart scan coloring 
     and monitor to monitor differences, actual color / wavelength determinations should 
     be made using hardcopies of charts available in the lab. 
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 16.7  Asbestos Concentration Chart for NIOSH 9002 

   
  
 
 
\ 
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17.0 References 
 17.1 EMSL QA Manual Revision 9 April 2007 
 17.2 EMSL Chemical Hygiene Plan Revision 0, September 2004 
 17.3 Less is Better- Guide to Minimizing Waste in Laboratories prepared by the Task Force on  
  Laboratory Environment, Health and Safety- American Chemical Society 2002. 
 17.4 Method for the Determination of Asbestos in Bulk Building Materials EPA 600/R-93/116 
 17.5 Interim Method for the Determination of Asbestos in Bulk Insulation Samples EPA  
  600/M4/82/020 
 17.6 PLM Methods for Identifying and Qantitating Asbestos in Bulk Samples NYSDOH ELAP  
  198.1 
 17.7 PLM Methods for Identifying and Qantitating Asbestos in Non-Friable Organically Bound  
 Bulk Samples NYSDOH ELAP 198.6 
 17.8 Asbestos (bulk) by PLM NIOSH 9002 
 17.9 Asbestos Identification McCrone Institute 
 17.10 NVLAP Handbook and Checklist Bulk Asbestos Analysis 150-3 2006 Edition. 
 17.11 Asbestos NESHAP (1990 Point Counting) 
 17.12  Asbestos NESHAP Clarification (40 CFR Part 61 Jan-5-1994 & Dec-19-1995 Analysis of 
  Multi-Layered Systems) 
 17.13 EPA Asbestos Sampling Bulletin (September 30, 1994) 
 17.14 Rapidly and Accurately Determining RI of Asbestos Fibers by Dispersion Staining, Dr. Su 
  (1994 & 2003) 
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18.0 Revision History 
Rev 
# 

Date Revision Initials 

pre 7 various Include non-friable organically bound (NOB) materials in Applicable Matrix section.  
Clarify the term ‘trace’ and the policy for reporting such occurrences as <1%.   
Discuss PLM worksheet and include copy in Appendix.  Require that at least the 
first 4 fibers of asbestos in each sample be positively identified by the 6 microscopic 
parameters (morphology, sign of elongation, refractive index, etc.). 
Added reporting requirements in compliance with Ontario Regulation 278/05 

unknown 

7 02/29/08 Appendix B modified to include detailed alignment procedures (Appendix B Section 
4.0) coinciding with the Daily PLM Calibration & Contamination Record (Alignment 
worksheet). 
Logo updated. 
Inserted PLM Contamination Flowchart. 
Added a description in Section 10.0 Recording Results of PLM analytical worksheet 
usage including recording observations using worksheet codes and recording 
 optical properties for more than one asbestos type. 
Corrected Point Count calculations in Section 10.1 and 10.2 to divide asbestos 
points by total non-empty points. 

KN 

8 09/12/08 Complete conversion to current SOP format. 
Removal or integration of appendices into SOP. 
Inclusion of all pertinent methods including NIOSH 9002, NYS ELAP 198.6 and 
EPA PLM NOB (EPA 600 R-93/116 Section 2.3 Gravimetry). 
Added a section on Uncertainty Reporting to client (section 11.1.8). 

KN 

9 01/07/09 Modified section 5.2 to suggest coverslip thickness selection may be microscope 
specific. 
Modified section 8.4.3 to include centering of the central stop prior to sub stage 
condenser alignment and to indicate alignment of substage condenser on the field 
of view / crosshair when the central stop is able to be centered. 
Changed suggested ashing time in section 9.5.12 to 12 hours. 
Added verbiage to indicate that increasing the number of preps used in an 
extended point count may increase accuary of the point count in section 9.8.5.10. 
Added section 8.6 for the monthly documentation of amosite dispersion colors / 
dispersion color wavelengths. 
Added verbiage to better describe the analytical sensitivity of None Detected 
samples using visual estimates in section 9.8.3.4. 
Changed verbiage in sections 3.2.1.1, 3.2.2, 4.2.1 and 9.5.14 for clarity and typos. 
Changed step numbers 9.8.7.3.1 - 4 to 9.8.3.2.1 - 4. 
Report requirements for Section 11.2 have been changed to reference Canadian 
not just Ontario and also to reference the reporting of None Detected samples 
following section 9.8.3.4. 

KN 

9.1 01/27/09 Changed muffle furnace calibration frequency (8.2) to quarterly from monthly. 
Corrected various typos throughout document. 

KN 

9.2 02/18/09 Changed required oil calibration frequency.  Removed requirement for calibration at 
½ and near the end  of the bottle in section 8.5.3 

KN 
 

9.3 03/03/09 Expanded Asbestos Contamination section (4.1) to include daily procedures.  
Added note on 16.6 (Dispersion color chart) to indicate use should be from actual 
hard copies in laboratory. 

KN 
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10 11/13/09 9.9.1 added references to DDE via EMSL’s “iLab” and referenced the “Asbestos 
DDE Manual” for instructions on use. 
9.6.7.1.1.4 changed recommended RI Oil for Anthophyllite, Actinolite and Tremolite 
mounting to 1.625. 
16.3 Optical Properties Table: changed acceptable extinction of Tremolite to up  to 
21º. 
6.2 Changed required Calibrated RI Glass Bead set to M-25 to M-7. 
9.3.3.2 changed “composting” to “compositing” 
8.4.6.1 changed suggested confirmed negative material for contamination checks 
to fine grained table salt. 
5.14.6 changed wavelength of the retardation plate (gypsum) to 530-550nm. 
11.1.4 & 11.1.6 included instruction for reporting NOB samples whose final residue 
of the gravimetric reduction is insufficient to reliably achieve and analytical result. 

KN 

10.1 11/18/09 Fixed sequencing of section 9.9 (Data Recording).Section 9.8 was listed twice(for 
Data Recording and Quantitation ) 

MAC 

10.2 11/24/09 Fixed calculation formatting  in section 10.1 and section 14.  Fixed various typos. 
9.5.18  Requires petri dish to cool to room temperature before final weight is read. 

MAC/KN

11 11/12/10 11.1 Inserted EMSL’s Policy on the use of the term “Trace”, this had inadvertently 
been removed starting with Revision #8.  This Policy has not been changed from 
earlier version of the SOP.  
9.8.1  Inserted suggestion to recommend further analysis when problematic 
samples at or around 1% are encountered and other procedures / technologies 
would be beneficial to determining the actual asbestos content of a sample. 

KN 
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SOP Review and Acknowledgement Form 
Instructions:  Ensure all personnel in laboratory affected by this procedure read and acknowledge.  Once 
completed, the page shall be retained in an Acknowledgments binder along with personnel training. 

 
Laboratory Manager Acknowledgement 
My signature below signifies that I have read and understand the entire contents of this document.  My signature 
represents that I agree to fully comply with, implement, and enforce all requirements, procedures, and protocols specified 
in these procedures set forth in this document and any supporting reference materials or methodologies. 
 
 
 
 
Laboratory Manager Signature       Date 
 
 
Laboratory Staff Acknowledgement 
My signature below signifies that I have read and understand the entire contents of this document.  My signature 
represents that I agree to fully comply with, implement, and enforce all requirements, procedures, and protocols specified 
in these procedures set forth in this document and any supporting reference materials or methodologies. 

 
 

Signature  Date 
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 EMSL Analytical S.O.P. 
Asbestos and Other Fibers by PCM 

 
NIOSH 7400 Revision 3 Issue 2 - August 15, 1994 

 
1.0 Method Description  

1.1 Applicable Matrix 
This procedure is for the determination of fibers in air by phase contrast microscopy.  Air 

 samples are collected on 0.45 to 1.2 µm mixed cellulose ester membrane (MCE) filters 
 using 25 cassettes with a conductive cowl, at air flow rates of 0.5 to 16 L/min. 
1.2 Scope and Application 

This procedure is based on the NIOSH 7400 method and provides a concentration of 
 optically visible airborne fibers. This method is primarily used for air monitoring during 
 asbestos related activities, but since PCM does not differentiate between asbestos and  
 other fibers, results can only be applied to overall fiber concentrations.  This method  
 may be using in conjunction with transmission electron microscopy (NIOSH 7402) to 
 estimate the asbestos fiber concentration of a sample. 
1.3 Summary of Method 

The sample is collected utilizing a MCE air cassette.  The filter is cleared and fixed on a 
 microsope slide with acetone vapor, then immersed in triacetin and covered with a glass 
 cover slip.  Fibers are counted at a magnification of 400X using a positive phase contrast 
 microscope. 
1.4 Detection Limit 

The limit of detection limit for this method is 7.0 fibers/mm2 (or 5.5 fibers/100 microscopic 
 fields) as established by the published NIOSH 7400 method. 
 

2.0 Interferences 
 Interferences for this method include but are not limited to: 
 2.1 High levels of non-fibrous dust particles may obscure fibers in the sample and indirectly 
  increase the detection limit of a sample. 
 2.2 Some types of airborne spores may appear fiber like and cause artificially high readings. 
 2.3 Chain like particles may be mistaken for fibers. 
 2.4 When this method is used for monitoring a specific fiber type, the presence of any other  
  airborne fibers may interfere since all particles meeting the counting criteria are included in 
  the result. 
 
3.0 Definitions 
 3.1 Aspect Ratio - the ratio of length to width of an object.  
 3.2 Coefficient of Variance - also known as Relative Standard Deviation, this is a measure of 
  the expected difference between a number of analyses. 
 3.3 Fiber - an elongated particle, that must have an aspect ratio of at least 3:1 and a   
  minimum length of > 5µm to be counted. 
 3.4 MCE filter- Mixed Cellulose Ester is a type of filter typically used for PCM analysis. 
 3.5 NIOSH - National Institute of Occupational Safety and Health. 
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 3.6 TWA - Time Weighted Average is the effective fiber concentration a person would be  
  exposed to if all exposure were distributed evenly over 8 hours (a normal work day). 
 3.7 PCM - Phase Contrast Microscopy is a form of microscopy that enhances differences in  
  the refractive index of particles, adding to their contrast in the microscope's field of view. 
 3.7 STEL - Short Term Exposure Limit. 
 3.8 TWA - Time Weighted Average. 
 3.9 Walton-Beckett Graticle - an inscribed circle in the eyepiece of the microscope ocular.  The 
  graticle is a circle of known area that provides various measuring aids to evaluate fibers  
  for aspect ration and size. 
 
4.0 Safety 
 All personnel performing preparation and/or analysis of samples must be familiar with the EMSL 
 Chemical Hygiene Plan (EMSLChemHygiene 200.0).   

4.1 Asbestos 
4.1.1 While there is no guarantee that asbestos is present in the samples, prudent 

measures must be taken to prevent any possible airborne asbestos fiber release from 
occurring during sample handling.   

4.1.2 Any filter handling performed prior to the filter clearing step should be performed 
under the safety hood.  

4.1.3 All safety hoods should be capable of flow rates ≥ 75 lfm. 
4.2 Acetone 

4.2.1 Keep away from heat, sparks, and flame. 
4.2.2 Avoid breathing vapors - use with adequate ventilation.  
4.2.3 Avoid contact with eyes.   
4.2.4 Prevent prolonged or repeated contact with skin.  

 
5.0 Equipment and Supplies 
 5.1 Acetone Vaporizer or Hot Block 
 5.2 Coverslips, 1.5 thickness 
 5.3 Forceps 
 5.4 Kimwipes 
 5.5 Mechanical counter / tally counter 
 5.6 Micropipette(s) capable of 5µl and 100-500µl 
 5.7 Microscope slides 3x1 
 5.8 Phase contrast microscope w/ green or blue filter 
 5.9 Scalpel handle and blades 
 5.10 Syringe 
 5.11 Telescoping ocular or Bertrand lens 
 5.12 Walton Beckett graticle, type G-22 
 
6.0 Reagents and Standards 
 All reagents should be of recognized analytical grade or better: 
 6.1 Acetone 
 6.2 Triacetin 
 6.3 HSE/NPL (preferred) or  HSE/ULO red, green or yellow test slide 
 6.4 Past proficiency samples 
 6.5 Consensus standards 
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7.0 Sample Collection, Preservation, Shipment and Storage 
7.1 Samples are collected on 0.45 to 1.2 µm pore size 25mm MCE filters in sample cassettes 

with a conductive cowl.   
7.2 Air flow should be between 0.5 and 16 LPM (liters per minute).  It is recommended that 
 the sampling flow rate not exceed 10 LPM. 
7.3 Sample volume should be adjusted to give 100 to 1300 fibers/mm2 where possible.   
7.4 No sample preservation is needed and samples can be stored indefinitely prior to analysis. 
7.5 Samples are best transported to the lab by hand.  When mailing, try to package samples 

carefully to minimize disturbance and possible dislocation of particulate from the filter 
surface. Use packing materials that will minimize static charge, it is recommended to avoid 
the use of "foam peanut" packing material. 

7.6 All air cassettes must be retained in an easily retrievable manner for a minimum of 60 
days. 

7.7 PCM slide preps may be discarded only after PCM QC is complete and evaluated 
satisfactorily. 

 
8.0 Calibration and Standardization 

Each major component of the method is calibrated and/or standardized including the analyst.  
Examples follow: 
8.1 Sample collection vacuum pumps are calibrated at the beginning and end of a sampling 

event (with the sample cassette in line) using a rotometer. 
8.2 The rotometer in turn needs to be calibrated to a primary standard periodically. (Rotometer 

use and calibration is the responsibility of the sample collection entity). 
8.3 All PCM microscope calibrations based on frequency and are considered per analyst / per 

microscope.  The PCM microscope is calibrated to ensure: 
 8.3.1 If possible adjust the light source for even illumination across the field of view.  

 Frequency is daily or on next use per analyst / microscope combination. 
8.3.2 Center and focus the field iris (if possible) so that it is open only enough to fully 

illuminate the field of view.  Adjust the height of the substage condenser to sharpen 
the image of the field iris.  Frequency is daily or on next use per analyst / 
microscope combination. 

 8.3.2 Using a telescoping ocular or Bertrand lens, focus the image of the rings (sub 
 stage  and in the 40x phase shift objective).  If the rings do not form concentric 
 circles,adjust the condenser adjustments screws to bring the rings into alignment.  
 Frequency is daily or on next use per analyst / microscope combination. 
8.3.3 Check the shift detection limit using the HSE/NPL (Mark II) test slide.  Alternately, 

because the HSE/NPL test slide is no longer available in production, an HSE/ULO 
test slide may need to be used.  The HSE/ULO (Mark III) test slide has three 
different grades of quality, denoted as; i) red, ii) green or iii) yellow.  Each of the 
slides consists of 7 sets of increasingly narrowing diameter inscribed lines.  Each 
class of slide has different resolution of the lines, the lines that are able to be seen 
in each are listed as follows.   Frequency is weekly per analyst / microscope 
combination. 
8.3.3.1 HSE/NPL (Mark II) - The microscope should be able to completely resolve 

the first 3 sets of lines (1-3), the next two sets of lines (4-5) should be 
partially visible.  The microscope should not be able to see the last two sets 
(6-7) of lines at all, they should be invisible. 
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8.3.3.2 HSE/ULO Red (Mark III Red) - The microscope should be able to 
completely resolve the first 4 sets of lines (1- 4), the set of lines (5) should 
be partially visible.  The microscope should not be able to see the last two 
sets (6-7) of lines at all, they should be invisible.  

8.3.3.3 HSE/ULO Green (Mark III Green) - The microscope should be able to 
completely resolve the first 5 sets of lines (1-5), the set of lines (6) should 
be partially visible. The microscope should not be able to see the last set (7) 
of lines at all, they should be invisible.  

8.3.3.4 HSE/ULO Yellow (Mark III Yellow) - This slide is not exceptable for this 
calibration and should not be used. 

8.3.4 The area of the Walton Beckett graticle should be checked to ensure the correct 
field area is used for analytical calculations.  The field area is measured using the 
stage micrometer and then calculated using the formula for the area of a circle (πr2) 
where r is the radius of the graticle field.  The diameter of the graticle field should 
be 100µm ± 2% (or graticle areas of 0.00754 to 0.00817 mm2).  Record the field 
diameter and use the actual calibrated graticule area in mm2.  Frequency is 
monthly per analyst / microscope combination, for labs meeting the TNI Standard 
(NELAC) the frequency should be daily per analyst / microscope combination. 

8.4 Mechanical counter accuracy is documented by counting to 100 while clicking the counter 
with each count.  The clicker should read 100 on the 100th count.  Frequency is monthly. 

8.5 Analyst precision and accuracy.  Frequency is detailed in Quality Control Section 13.0. 
8.5.1 A reference slide is submitted to each analyst on a daily basis.  This slide should be 

submitted blindly so the analyst does not know the identity of the sample.  The 
reference slides library should consist of old proficiency, round robin and real time 
samples where the target concentration and acceptance limits have been 
established and are known. 

8.5.2 Measuring Accuracy - To measure and judge accuracy, the analysis must fall within 
the acceptable limits before analysis may proceed.  If the sample falls out of the 
limits; 

 8.5.2.1 A Corrective Action Response (CAR) must be initiated. 
 8.5.2.2 Another reference slide in the same fiber concentration range must be 

 analyzed acceptably before analysis may proceed. 
 8.5.2.3 The CAR does not need to be closed before analysis may proceed. 
8.5.3 Measuring Precision  - Precision is measured by maintaining a spreadsheet log of 

al analyses of each reference slide per analyst.   
 8.5.3.1The most recent 20 analyses of each slide are considered for this 

 measurement and the pooled SD and Mean are calculated and the  
 Coefficient of Variance is then determined.  This is detailed in the Asbestos 
 QC SOP. 

 8.5.3.2 Coefficient of Variance results of >0.45 should be considered suspect and 
 an CAR initialed. 

 
9.0 Procedure 

9.1 Sample Receipt 
9.1.1 Upon receipt of samples, check that the sample information on the Chain of 

Custody (COC) matches the information on the samples and other paperwork. Any 
discrepancies must be resolved before proceeding.   
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9.1.2 If the samples do not have a COC then one is completed at time of log in. Have the 
client fill out the necessary information completely. 

9.1.3 Information required on the Chain of Custody includes: 
9.1.3.1 Client name, address, telephone number, contact person, fax  
 number 
9.1.3.2 Project number/ name, state where samples where taken  
9.1.3.3 Number of samples sent and sample ID’s 
9.1.3.4 Type of analysis requested 
9.1.3.5 Sample volumes or areas if applicable 
9.1.3.6 Turn around time. “RUSH” is not acceptable 
9.1.3.7 A date and signature of the person relinquishing the samples 
9.1.3.8 All samples MUST be accounted for with the proper sample ID’s 
9.1.3.9 All samples MUST be sealed, properly bagged and undamaged. 

 9.1.4 All samples must be clocked in at the time of receipt and signed and dated by an 
EMSL employee.  If the lab does not have clock for sample receipt the receiving 
employee should record the time of receipt also. 

  9.1.5 Check to see if the samples match the COC and if the cassettes are open,  
 damaged, or contaminated. If the samples are damaged or if the COC does not 

match, notify the client. 
 9.2 Sample Log In 

If all of the above criteria for sample receiving are met then the sample can be logged in to 
Sample Master (LIMS) as per the Sample Master SOP.    
9.2.1 This process will assign a unique EMSL order number for the project as well as 

unique lab sample ID’s.   
9.2.2 Sample Master will create the appropriate analytical worksheets and an internal 

chain of custody.  
9.2.3 Care should be taken for blank correction purposes to identify samples and field 

blanks from the same batch of samples accordingly.  SMXP allows for a Sample 
Type field to be completed during log in that “links” certain Field Blank samples to 
associated Sample IDs. 

9.2.4 All samples in a given “set” should be logged in with “Customer Set X” where the x 
is a set of samples from 1 to 7. 

9.2.5 Associated Field blanks for each set should be logged in as “Field Blank X” where x 
is a set of Field Blanks from 1 to 7 that corresponds to the “Customer Set” of 
samples in step 9.2.4 above. 

9.2.6 SMXP will now link the samples and blanks and perform a blank correction  
(following the procedures outlined in sections  9.4.15 or 9.5.15 for A or B rules 
respectively) automatically on the associates filters.   

9.3 Sample Preparation 
  9.3.1 In a safety hood, place the samples in order corresponding to the COC.  Cut the  
   outer band (if present) on the cassettes with a scalpel or strait razor. 
  9.3.2 Lay out in the hood, enough clean 3x1 microscope slides to accommodate all  
   samples in the batch.  Each slide can accommodate 2 or 3 sample wedges  
   depending on the person prepping.  Lay the slides out parallel to each other either 
   horizontally or vertically on the bottom of the hood. 

  9.3.3 Cut a wedge from the first sample and place it on the first slide.  The first slide  
   will be either the left most (if laid out vertically) or bottom most slide (if laid out  
   horizontally) in the set of slides. 
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  9.3.4 Place all cut wedges in the corresponding sample order, starting at the top (if laid 
   out vertically) or the left side (if laid out horizontally) of each slide. Place 2-3  
   wedges on each slide. 

9.3.5 When all samples have been cut and their wedges placed on the slides, collapse 
the filters using the acetone vapor generator. This can be done one of two ways; 
the first requires the samples to be heated before analysis. 

 Procedure requiring sample heating: 
 9.3.5.1 Draw fresh acetone into a syringe; insert the syringe into the top of the 
  acetone vaporizer or hot block. 
 9.3.5.2 Insert the first slide into the area where the acetone vapors are  
  exhausted, centered on the first wedge to be cleared.  Slightly depress 
  the plunger of the syringe; the amount of acetone should be just enough 
  to clear the first wedge on the slide, approximately 250µl.  Move the  
  slide to the next wedge and continue the process until all wedges on the 
  slide are clear. 
 9.3.5.3 Using a 5µl pipette, place one drop of approximately 3.0 - 3.5 µl of  
  triacetin on each cleared filter wedge, being careful not to touch the  
  sample with the pipette tip. 
 9.3.5.4 Carefully place a clean coverslip on each sample, do not press down  
  on the coverslip, this will foster fiber migration on the filter. 
 9.3.5.5 Place the prepped slide on a slide warmer or hot surface (approximately 
  50ºC) of the acetone vaporizer to complete clearing.  When the triacetin 
  is applied to samples after the acetone cleared sample has been  
  allowed to sit momentarily, the slide preparation will become cloudy and 
  this step is needed to ensure a clear prep.  Continue until all samples  
  are prepped. 
 9.3.5.6 Optional - outline the cleared filter from underneath the slide. 
 Procedure not requiring sample heating: 
 9.3.5.7 Lay cover slips (one per sample wedge) on the bottom of the hood.   
  Arrange the coverslips in the same order as the samples on the slides. 
 9.3.5.8 On each coverslip, place a drop approximately 3.0 - 3.5 µl of triacetin  
  using a 5µl pipette; be careful not to touch the pipette tip to the  
  coverslip. 
 9.3.5.9 Draw fresh acetone into a syringe; insert the syringe into the top of the 
  acetone vaporizer or hot block. 
 9.3.5.10 Insert the first slide into the area where the acetone vapors are  
  exhausted, centered on the first wedge to be cleared.  Slightly depress 
  the plunger of the syringe; the amount of acetone should be just enough 
  to clear the first wedge on the slide, approximately 250µl.  Move the  
  slide to the next wedge and continue the process until all wedges on the 
  slide are clear. 
 9.3.5.11 Immediately, place the slide filter side down, on the coverslips   
  corresponding to the slide in question.  Continue until all slides /  
  samples are prepped. 
 9.3.5.12 Optional - outline the cleared filter from underneath the slide. 
 9.3.6 With a permanent marker (such as a ‘Sharpie’), write the sample numbers  
  on the slide.   This may be done prior to sample prep, when the slides are being  
  laid out in the hood.  Care is needed to not "wash"  the marking away during the  
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  sample clearing process with acetone vapors.  In practice this is possible, but  
  difficult. 
 9.3.7 If the samples cannot be read within 24 hours of prep, each sample coverslip must 
  be sealed with clear nail polish to preserve the prep. 
 9.4 Sample Analysis "A" Rules 
  Under normal circumstances analysis of samples via NIOSH 7400 is performed by the "A" 
  counting rules.  At the clients discretion however, are alternate "B" counting rules (section 
  9.5 of this procedure).  In the absence of any contrary direction by the client, the  "A" rules 
  will be used for analysis of PCM samples via NIOSH 7400. 
  9.4.1 Place the first slide of the sample set to be analyzed on the microscope stage.   
   Adjust the sample translators to bring the first sample to be analyzed into the  
   microscope's field of view.  It may be helpful to view the slide at a low   
   magnification (40x) to find and center the samples. 
  9.4.2 With the first sample in the field of view, and at a magnification of 400x, focus the

  sample taking care not to allow the 40x objective to touch the sample coverslip. 
  9.4.3 Once the filter is focused, observe the filter.  
   9.4.3.1 If the filter is judged to be loaded with > 50 particulate, reject the filter as 
    being too heavily loaded and report as "Overloaded".   
   9.4.3.2 If the filter contains a sample loading that is uneven, reject the filter and  
    report it as "Non-Uniform Distribution". 
  9.4.4 If the filter is acceptable for analysis, move to the cut tip of the filter. Using one  
   stage adjustment control, move the slide to a random field of view, in a direction  
   away from the cut tip and toward the outer edge of the filter.  
  9.4.5 Focus on the field of view, including over and under focusing to see all fibers in the 
   field.  If the field of view contains > 1/6 particulate, reject the field and move on.   
   Fibers as defined by this method are: 
   9.4.5.1 Fibers > 5µm in length and 
   9.4.5.2 having an aspect ratio ≥ 3:1. 
  9.4.6 Count fibers that are completely within the graticle field as one (1) fiber. 
  9.4.7 Count fibers that cross the graticle boundary as follows: 
   9.4.7.1 Count as one half (½) fiber any fiber with only one end lying within the  
    graticle field. 
   9.4.7.2 Do not count any fiber that crosses the boundary more than once. 
  9.4.8 Do not count fibers that lie completely outside the graticle field. 
  9.4.9 Count bundles as one (1) fiber unless both ends of individual fibers can be  
   observed, then count the fibers separately. 
  9.4.10 Count fibers protruding from matrix material providing that at least 5µm of the fiber 
   is visible and the protrusion has at least a 3:1 aspect ration.  
  9.4.11 Once all fibers within the graticle have been counted, move to the next field of  
   view in the same direction.  The analyst should move along a radial line toward the 
   outer edge of the filter when selecting fields of view.  Each new field of view  
   should be sufficiently far away from the previous field of view so that the Walton  
   Beckett graticle is not superimposed on areas that in the previous filed of view. 
  9.4.12 Once the edge of the filter has been reach, shift up or over and continue counting 
   in the opposite direction. 
  9.4.13 Continue counting until: 
   9.4.13.1 At least 100 fields have been counted 
   9.4.13.2 At least 100 fibers have been counted in a minimum of 20 fields. 
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   9.4.13.3 Always complete counting the final field of the analysis, never stop  
    counting mid-field. 
  9.4.14 Information is recorded on EMSL’s PCM worksheet, or in EMSL’s Direct Data entry 

database interface “iLab”.  For information on the use of “iLab” please see EMSL’s 
Asbestos DDE Manual.  Regardless of the method of recording used, all 
information detailed below is required to be recorded.: 

   9.4.14.1 The number of fibers counted 
   9.4.14.2 The number of fields analyzed 
   9.4.14.3 A check in the "Overloaded" column if the filter was overloaded 
   9.4.14.4 Any comments that may be pertinent for the sample.  This could be if  
    the sample had an un-even loading, if the filter was wet and required  
    drying, the sample volume or any other comment the analyst believes 
    is important enough to record.  
  9.4.15 Repeat the previous steps in this section until all samples have been analyzed.   
   Once all samples and field blanks in the set have been completed, the samples  
   should be blank corrected.  To blank correct: 
   9.4.15.1 Total the number of fibers counted on the field blanks for each batch of 
    samples.  It is possible that one EMSL Order # may contain more than 
    one batch of samples and multiple sets of field blanks.  It is important  
    that only the field blanks for each batch be averaged and applied to the 
    batch of samples they apply to as described below. 
   9.4.15.2 If a field blank has been noted for “Possible Contamination” (see 14.1.4 
    below), it should not be included in the average field blank count. 
   9.4.15.3 Divide the total fibers on the field blanks by the number of field blanks in 
    the batch of samples of interest. Record this on the bottom of the  
    analytical sheet in the spot for "Average fibers per 100 fields for the  
    Field Blanks" 
   9.4.15.4 Subtract the average number of fibers for the field blanks from each  
    sample that the field blanks represent.  If the sample that will be  
    blank corrected consisted of less than 100 fields, the field blank fiber  
    average must be extrapolated before subtraction.  This process is  
    described in Section 10.3 of Calculations. 
  9.4.15.5 Record this number in the "# Blank Corrected Fibers" column for each 

sample.  This is not necessary for samples processed using “iLab”, 
“iLab” internally handles blank correction. 

    9.4.14.5.1 Do not blank correct field blanks. 
    9.4.14.5.2 If the results of this calculation would produce a negative  
      number, record zero (0).  
  9.4.16 After all blank correction has be completed, complete the bottom of the analytical 
    bench sheet by (handled internally if using “iLab”): 
   9.4.16.1 Signing the analyst's signature 
   9.4.16.2 Filling in the date of analysis 
   9.4.16.3 Filling in the Scope ID 
  9.5 Sample Analysis "B" Rules 
  At the client's discretion and request, EMSL will analyze PCM samples by NIOSH 7400 "B" 
  rules.  This alternate set of counting rules has different criteria for fibers, the "B" rule's 
  fiber criteria is listed in item 9.5.5 below.  If a client requests "B" rules be used for  
  analysis, the entire sample must be analyzed by "B" rules, it is not permissible to produce 
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  the analysis using both, or a hybrid of both, sets of rules.  Unless the client specifies this 
  alternate counting protocol, EMSL will use the "A" rules for routine analysis of samples via 
  NIOSH 7400. 
  9.5.1 Place the first slide of the sample set to be analyzed on the microscope stage.   
   Adjust the sample translators to bring the first sample to be analyzed into the  
   microscope's field of view.  It may be helpful to view the slide at a low   
   magnification (40x) to find and center the samples. 
  9.5.2 With the first sample in the field of view, and at a magnification of 400x, focus the 
   sample taking care not to allow the 40x objective to touch the sample coverslip. 
  9.5.3 Once the filter is focused, observe the filter.  
   9.5.3.1 If the filter is judged to be loaded with > 50 particulate, reject the filter as 
    being too heavily loaded and report as "Overloaded".   
   9.5.3.2 If the filter contains a sample loading that is uneven, reject the filter and  
    report it as "Non-Uniform Distribution". 
  9.5.4 If the filter is acceptable for analysis, move to the cut tip of the filter. Using one  
   stage adjustment control, move the slide to a random field of view, in a direction  
   away from the cut tip and toward the outer edge of the filter.  
  9.5.5 Focus on the field of view, including over and under focusing to see all fibers in the 
   field.  If the field of view contains > 1/6 particulate, reject the field and move on.   
   Fibers as defined by this part of the method are: 
   9.5.5.1 Fibers > 5µm in length and 
   9.5.5.2 fibers < 3 µm in width and 
   9.5.5.2 having an aspect ratio ≥ 5:1. 
  9.5.6 Count each fiber end that falls within the graticle field as one end. 
  9.5.7 Count split ends as long as the split fiber segment meets the criteria in 9.5.5.   
  9.5.8 For fibers attached to particulate, count as follows: 
   9.5.7.8 Count visibly free ends that meet the criteria in 9.5.5 when they are  
    attached to particulate regardless of the size of the particle they are  
    attached to.  
   9.5.7.8 Count the end of a fiber obscured by another particle if the particle  
    covering the fiber is < 3µm in diameter. 
   9.5.7.8 Count free ends of fibers attached to or emanating from to large clumps or 
    bundles, up to a maximum of 10 ends, provided each fiber segments  
    counted meets the criteria in 9.5.5. 
  9.5.9 Do not count fibers that lie completely outside the graticle field. 
  9.5.10 Once all fibers within the graticle have been counted, move to the next field of  
   view in the same direction.  The analyst should move along a radial line toward the 
   outer edge of the filter when selecting fields of view.  Each new field of view  
   should be sufficiently far away from the previous field of view so that the Walton  
   Beckett graticle is not superimposed on areas that in the previous filed of view. 
  9.5.11 Once the edge of the filter has been reach, shift up or over and continue counting
   in the opposite direction. 
  9.5.12 Continue counting until: 
   9.5.12.1 At least 100 fields have been counted or 
   9.5.12.2 At least 200 ends have been counted in a minimum of 20 fields. 
   9.5.12.3 Always complete counting the final field of the analysis, never stop  
    counting mid-field. 
  9.5.13 Divide the number of ends by two (2) to calculate total fibers. 
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  9.5.14 Record on the analytical bench sheet in the appropriate line corresponding to the 
    sample that was analyzed: 
   9.5.14.1 The number of fibers counted 
   9.5.14.2 The number of fields analyzed 
   9.5.14.3 A check in the "Overloaded" column if the filter was overloaded 
   9.5.14.4 Any comments that may be pertinent for the sample.  This could be if  
    the sample had an un-even loading, if the filter was wet and required  
    drying, the sample volume or any other comment the analyst believes 
    is important enough to record.  
  9.5.15 Repeat the previous steps in this section until all samples have been analyzed.   
   Once all samples and field blanks in the set have been completed, the samples  
   should be blank corrected.  To blank correct: 
   9.5.15.1 Total the number of fibers counted on the field blanks for each batch of 
    samples.  It is possible that one EMSL Order # may contain more than 
    one batch of samples and multiple sets of field blanks.  It is important  
    that only the field blanks for each batch be averaged and applied to the 
    batch of samples they apply to as described below. 
   9.5.15.2 If a field blank has been noted for “Possible Contamination” (see 14.1.4 
    below), it should not be included in the average field blank count 
   9.5.15.3 Divide by the number of field blanks in the batch of samples of interest. 
    Record this on the bottom of the analytical sheet in the spot for  
    "Average fibers per 100 fields for the Field Blanks" 
   9.5.15.4 Subtract the average number of fibers for the field blanks from each  
    sample that the field blanks represent.  If the sample that will be  
    blank corrected consisted of less than 100 fields, the field blank fiber  
    average must be extrapolated before subtraction.  This process is  
    described in Section 10.3 of Calculations. 
   9.5.15.5 Record this number in the "# Blank Corrected Fibers" column for each 
    sample. 
    9.5.14.5.1 Do not blank correct field blanks. 
    9.5.14.5.2 If the results of this calculation would produce a negative  
      number, record zero (0).  
  9.5.16 After all blank correction has be completed, complete the bottom of the analytical 
   benchsheet by: 
   9.5.16.1 Signing the analyst's signature 
   9.5.16.2 Filling in the date of analysis 
   9.5.16.3 Filling in the Scope ID. 
 9.6 Procedures for use of TWAs 
  9.6.1 TWA samples are logged into Sample Master using the test "PCM w/TWA". 
  9.6.2 Ensure that the client understands that the calculation is based on an 8 hour  
   exposure period.  The final report is titled "….with 8 Hour Time Weighted Average" 
  9.6.3 Samples that are overloaded do not provide a viable analytical result and are not 
   included in a TWA. 
  9.6.4 Sample Master calculates the TWA using the following criteria: 
   9.6.4.1 STEL (Short Term Exposure Limit) samples that overlap the sampling  
    times of the associated personal samples are not included in the TWA. 
   9.6.4.2 For the TWA calculation, use the detection limit in f/cc for samples that  
    are reported below the analytical detection limit.  
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   9.6.4.3 If all samples are below their associated detection limits, report the final 
    TWA as less than the calculated result. 
   9.6.4.4 Use the TWA calculation as found in section 10.7 of Calculations below. 
  9.6.5 Interpretation of these results is the responsibility of the Industrial Hygienist.  TWA 
   can be calculated using various exposure times as directed by the client.  For times 
   other than 8 hour, calculate the total exposure time in minutes (denominator).  The 
   final report must indicate what total time was used for the calculated result. 
 9.7 QC Recount Selection, Resubmission and Analysis 

9.7.1 Recount QC is selected randomly at a rate of 10% of real time analyses.   
9.7.2 These recounts should be resubmitted blindly to the original analyst, so they do 

not know the original sample results and preferably sample identity.  Optimally this 
will entail the selection and relabeling of QC recount samples by a second analyst 
or other lab personal (as per the method). 

9.7.3 QC samples to be analyzed are listed on a new blank PCM QC bench sheet and 
resubmitted to the original analyst with the QC slides for analysis. 

9.7.3 Recounts are analyzed according to the procedures outlined in the analysis 
section of this SOP (9.4 for A rules, 9.5 for B rules),   

  9.7.4 Recounts are recorded on an appropriate Blank QC Benchsheet; 
   9.7.4.1 Bench Sheets for non-NYS samples

  

  
 



EMSL NIOSH 7400 SOP 
                Revision 14.2 

Revision Date: October 21, 2011  
Effective Date: October 28, 2011 

 
 

 

Controlled Document 
Confidential Business Information/Property of EMSL Analytical, Inc.  Page 12 of 23 

   9.7.4.2 In the case of NYSDOH ELAP certified labs, on a QC Benchsheet that  
    allows for recording the number of fibers in each field counted. 
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  9.7.4.3  Older style PCM QC recording tables should not longer be used 
   for PCM QC. 

  
 
  9.7.6 After QC analysis is complete both original and QC results are entered into the  
   PCM QC spreadsheet, as detailed in the Asbestos QC SOP. 
 
10.0 Calculations 
 When calculating fiber density and concentrations, and the fiber count is less that 5.5 fibers (the 
 detection limit) use 5.5 fibers in place of the actual fiber count. 
 
 For all calculations: 
 E  - fiber density of filter in fibers / mm2 
 C  - fiber concentration of air sampled fibers / cc 
 F  - fibers counted during analysis 
 B - average fiber count per field blank 
 Bcorr - average fiber count per field blank corrected for samples where < 100 field are counted 
 Fbc - blank corrected fiber count 
 UCL - upper 95% confidence limit of fiber count 
 Af - Area of one (1) Walton Beckett graticle field (0.00785mm2) 
 # - number of graticle fields analyzed in sample 
 EFA - effective filter area of sample filter 
 Vol - volume of air sampled in liters (L) 
 CV - coefficient of variance 
 
 10.1  Filter Density 
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 10.2  Sample (Air) Concentration 
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 10.3  Fiber Count Blank Correction 
   10.3.1 For fibers counts that end with 100 graticle fields analyzed. 
 
   BFFbc −=  5.013−=bcF    5.12=bcF fibers 
   
   10.3.2 For fiber counts that end with fewer than 100 graticle fields. 

   BBcorr ⋅=
100

#
  5.1

100
57

⋅=corrB  855.0=corrB  

   then 
   corrbc BFF −=  855.0101−=bcF  15.100=bcF  fibers 
 
 10.4  Upper Confidence Limit 
   The upper confidence limit is calculated for the fiber count.  This result can then be  
   substituted into the formulas for fiber density and/or sample concentration to calculate the 
   UCL in either f/mm2 or f/cc. 
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   19.24=UCL  fibers 
 
 10.5  QC Recount Acceptance / Rejectance: 
   Where E1 is the first or original result (in f/mm2) and E2 is the second or QC result.  The 
   test fails when the equation is true. 
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   14.106.1 >  is false so the analysis passes. 
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 10.6  TWA (Time Weighted Average) 
   Where Ci and Ti are the concentrations (in f/cc) and time (in minutes) of a particular  
   sample up to and including the nth  sample: 
 

   
( ) ( ) ( )
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=  
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   021.0=TWA  f/cc 
 
11.0   Reporting 
 The following items are included in the final report (on EMSL letterhead) to the client: 

11.1 Fiber concentration in fibers/mm2 
11.2 Fiber concentration in fibers/cc (if volume is supplied) 
11.3 Detection limit of the analysis in fibers/cc 
11.4 Number of fibers counted 
11.5 Number of graticle fields analyzed. 
11.6 The date the sample was taken (if supplied) 
11.7 Any notes pertaining to the sample 
11.8 Volume of air collected by the client (if supplied) 
11.9 Location of the sample in the field (if supplied) 
11.10 Client and Lab sample numbers 
11.11 Client identification and contact information 
11.12 EMSL Order ID 
11.13 Client Project information (if supplied) 
11.14 Sampling (if supplied), analysis and report date 
11.15 Signature of Lab Manager 
11.16 Report comments 
11.17 Lab accreditations 
11.18 The following disclaimers: 

11.18.1 "The laboratory is not responsible for the data in fibers/cc, which is dependent 
  on volume collected by non-laboratory personnel." 

11.18.2 "This report relates only to the samples reported above.  The report may not be 
  reproduced, except in full, without written approval by EMSL." 

11.18.3 If results exceed the recommended upper density range of 1300 f/mm2 for the 
 method, the results must be noted with a sample comment as “Possibly 
 Biased” 

11.18.4 If the sample contains a particulate loading of ≥50%, but the client requests the 
 sample be analyzed anyway (if possible), the sample result should be reported 
with a comment stating “Sample Overloaded, analyzed at client’s request.  
Possibly Biased” 

11.19 For reports that determine TWA (time weighted average) the following are also reported: 
11.19.1 Activity instead of sample location 
11.19.2 Start and Stop Time of samples 
11.19.3 Flow rate of samples 
11.19.4 Notes/Comments relating to whether the sample is included in the TWA or not. 
11.19.5 TWAs broken down by collector and day collected.  

11.20 Reporting Uncertainty to clients 
11.20.1 Refer to the excel spreadsheet: Uncertainty Worksheet – Asbestos.  
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11.20.2 The concentration at the upper and lower confidence limits will be calculated  
                  using the calculations that are in the NIOSH 7400 method (page11). 
 
 

 
 Where Sr = subjective interlaboratory relative standard deviation, which is close to the total 
          Inter-laboratory Sr  when approximately 100 fibers are counted. 
   X =  total fiber counted on sample 
         LCL =  lower 95% confidence limit. 
         UCL = upper 95% confidence limit. 
 Note that the range between these two limits represents 90% of the total range. 
 
 11.20.3  Results can be reported  with a stated value of uncertainty where requested by 
  the customer or accreditation agency. This uncertainty is expressed as the lab’s 
  relative standard deviation (Sr) for the method.  A Sr is generated by each  
  laboratory for each analyst in 3 ranges and then pooled to determine the  
  laboratory Sr.  This value is also used in the calculation for the acceptance  
  criteria of the QC recount (see above section QC Recount Acceptance /  
  Rejectance).   
 11.20.4 If requested by the client, this uncertainty is reported as the  (+/-) % value  
  without application to a specific result.  
 
12.0 Method Performance 

Method performance data can be found in the NIOSH method 7400 - Asbestos and Other Fibers 
by PCM. 

 12.1  MDL 
  The method detection limit is stated as 7 fibers / mm2.  This translates to 5.5 fibers per 100 
  fields using a graticle (field) area of 0.00785mm2. 
 12.2  DOC's 

Demonstrations of Capability (DOC) are required for each analytical method.  For 
compliance w/ NYS ELAP when analyst sample loads exceed 2 samples per hour, and initial 
DOC (iDOC) consisting of a timed analysis of 25 PT samples must be conducted.  This DOC 
must be challenged quarterly, documentation of this review must be maintained. 

 12.3  PT's 
  Proficiency tests for this method exist from AHIA in the form of PAT and AAR (Asbestos  
  Analyst Registry) samples and also from NY State ELAP.  
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 12.4  Accuracy 
  There is no independent means of assessing the overall accuracy of this method although it 
  may be possible to do so utilizing large numbers of inter-laboratory analyses of a single  
  sample.  EMSL attempts this by reanalysis of reference slides on a daily basis.  Regardless 
  it should be noted that analysis of lightly loaded samples < 100 f/mm2 is not as accurate as 
  analysis of samples in the recommended loading range (100 - 1300 f/mm2) and are most  
  likely an overestimate of the actual density. 
 12.5 Precision 
  Precision is determined per analyst over loading ranges 5-20, 21-50 and >51fibers per 100 
  fields as the coefficient of variance (also called relative standard deviation).  An overall  
  laboratory precision is also calculated. 
 
13.0  Quality Control  
 13.1 All QC data must be maintained and available for easy reference and inspection. 
 13.2 QC that is part of new analyst's training cannot be used as QC for real time samples. 
 13.3   Field blanks, when provided, are analyzed and sample results are blank corrected.  Field 
  blanks should be submitted at a rate of 10% or a minimum of 2 per sample set. 
 13.4 Reference samples are analyzed daily per analyst. 
 13.5  Intra-Analyst QC is done at a rate of 10% (excluding blanks). 
 13.6  Inter-Analyst QC is not performed with this method. 
 13.7 Inter-laboratory QC in the form of Round Robins should be conducted. 
 
14.0 Data Assessment 
 14.1 Acceptance criteria for QC measures 

These are addressed in the EMSL’s QA Manual Module A section A.11.3  
  14.1.1 Recounts are compared using the analyst's CV for the fiber range in   
   question and formula 10.6 in the calculations section. 

14.1.2 If a real time sample falls outside the acceptable limits: 
            14.1.2.1 It needs to be reconciled with the analyst and/or a 2nd analyst when  

  necessary.            
 14.1.2.2  If a non-analytical cause was determined (ie. analysis of the wrong  

  sample, incorrect data entry, etc.) the data is corrected and the sample 
  results are re-evaluated by the PCM recount QC evaluation criteria.   If 
  sample Passes this test, report the results as normal. 

            14.1.2.3 If a non-analytical cause for the failure cannot be found, all samples in 
  the sample set are to be reanalyzed and tested for using the PCM  
  recount QC evaluation formula for Pass/Failure.  

             14.1.2.4 For samples that Passed this QC test, report the original results. 
             14.1.2.5 For samples that Fail this QC test, re-prep and recount all samples that 

  failed QC.  Perform recounts on all re-prepped samples and report all  
  Passing samples as usual. 

             14.1.2.6 Any sample results failing this second QC test, if reported, must be  
  include a sample comment noting the QC Failure. 

14.1.3 Reference slide analysis acceptance is determined: 
 14.1.3.1 For past proficiency samples by comparing the daily analysis to the  

  published acceptance limits for the sample. 
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 14.1.3.2 For past real time samples by comparing the daily analysis to the  
  calculated limits for the sample, after multiple analyses to determine  
  mean, standard deviation and limits. 

 14.1.3.3 Analysis of samples may not start until a satisfactory reference sample 
  analysis is completed on a daily basis. 

 14.1.3.4 Failed analyses are not removed from the data pool. 
14.1.4 Field blanks containing more than 7 fibers per 100 graticule fields are noted with a 

report comment as being possibly contaminated and are not used for blank 
correction. 

14.2 Corrective Actions  
These policies are addressed fully in the EMSL’s QA manual section 13.  
14.2.1 All corrective actions should look for the root cause of the error.   
14.2.2 All out of control or unacceptable data must be brought to the attention of the 
 Laboratory Manager.    
14.2.3 The Laboratory manager is responsible for generating a corrective action including 
 an investigation of calibration procedures, a review of analytical technique and 
 investigation of training policies and compliance.  
14.2.4 Corrective actions will be reported to the QA Department by means of the 

Quarterly Management Report or sooner when appropriate.   
14.3 Contingencies for handling out-of control or unacceptable data. 
 Any quality control requirements not met must have an explanation to their  
 nonconformance.   

 
15.0 Pollution Prevention / Waste Management 
 15.1 Pollution Prevention 
  EMSL Analytical makes all efforts to reduce the volume and toxicity of the waste   
  generated by  the laboratory.  An effort to manage procurement of hazardous materials  
  has been implemented in order to avoid over ordering.  Hazardous waste is classified for 
  proper disposal.   
 15.2 Waste Management 
  The waste generated during prep and analysis will be disposed of following safety  
  procedures outlined in the chemical hygiene plan (EMSLChemHygiene 200.0).   
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16.0  Tables, Diagrams, Flowcharts, and Validation Data 
 16.1 Example confidence limits for NIOSH 7400 
 

   
 
 16.2 Example fibers and counts. 
  Discussion of the fiber counts are continued on the next page. 
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17.0 References 

17.1 NIOSH 7400 - Asbestos and Other Fibers by PCM Revision 3 Issue 2 - August 15, 1994. 
17.2 Less is Better- Guide to Minimizing Waste in Laboratories prepared by the Task Force on 
 Laboratory Environment, Health and Safety- American Chemical Society 2002. 
17.3 EMSL QA 101.7 Revision 7, September 2004– EMSL Quality Assurance Manual  
17.4 EMSL QA Manual Revision 9 April 2007 
17.5 EMSL Chemical Hygiene Plan Revision 0, September 2004 
17.6 ISO/IEC 17025:2005 General requirements for the competence of testing and calibration 
 laboratories. 
17.7 American Hygiene Association: Quality Assurance manual for Industrial Hygiene 
 Chemistry.  Fairfax, VA. American Industrial Hygiene Association  1995. 
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18.0 Revision History 
 Formatted to comply with NELAC and ISO standard requirements 
 Included counting criteria following NIOSH 7400 B rules 
 
Revision Revision 

Date 
Notes Initials 

10 1/22/08 Added Corporate Review Section  
11 2/22/08 Reformatted for more cohesiveness with NELAC and ISO standard format.  

Modified procedures to accommodate multiple accrediting agencies. 
 

12 9/12/08 Added Reporting of Uncertainty to client in section 11.2. 
Section 13.6 should read: Inter-Analyst QC is not performed with this method. 

 

13 6/4/09 Added section 11.20.3 (Pooled Sr Calculations). 
Replaced Signature Page with Acknowledgement Form 
Added Authorizing Signature Section 
Fixed numbering in section 10. It skipped from 10.4 to 10.6 

PK/MAC 

13.1 9/8/2009 Changed Section 14.1.2.4 to not remove failed reference sample data.  
Changed Blank Correction procedure (9.4.15 & 9.5.15) to exclude blank 
reported as possibly contaminated as detailed in section 14.1.4. 

KN 

13.2 11/13/2009 9.4.14 added references to DDE via EMSL’s “iLab” and referenced the 
“Asbestos DDE Manual” for instructions on use. 
9.4.15.5 & 9.4.16 referenced internal handling of data recording if using “iLab” 

KN 

14 11/12/2010 Added suggested quantities for acetone, triacetin and temperature in sections 
9.3.5.2/9.3.5.10, 9.3.5.3/9.3.5.7 and 9.3.5.5 respectively. 
Added verbiage in 14.1.4 indicating that a “Report” comment noting possible 
contamination is added when a field blank is found to exceed 7 fibers per 100 
graticule field. 
Modified definition of a fiber in 3.3. 
Added required cover glass thickness of 1.5 in 5.2 
Added calibration criteria for additionally available HSE/ULO test slides in 
8.3.3 
Added details for requirements of passing reference slide analysis on a daily 
basis and required CAR initiation in 8.5 
Added SMXP log in requirements of Sample Type field so Customer Sets and 
Field Blank Sets match to ensure correct blank correction calculations in 9.2 
Corrected step numbering issues in section 14.1. 
Added requirement and frequency for all PCM Scope calibrations to be 
specific to per analyst / per microscope in section 8.3 
9.7 Added requirement that all PCM QC be resubmitted blindly to the 
individual analyst, and to be recorded on PCM QC Benchsheets that do not 
maintain both original and QC results as available on EMSL’s elink repository. 
Section 7.7 details that the PCM sample preps may be discarded only after 
sample QC is complete and passing. 
Added sections 18.11.3 & 4 to address report samples results when the fibers 
loading exceeds 1300 f/mm2 and when overloaded samples are analyzed at 
the client’s request respectively. 
14.1.2 Modified procedure for handling samples set where Recount QC Fails. 

KN 

14.1 11/15/2010 3.3 Changed definition of Fiber to be >5µm instead of ≥5µm. KN 
14.2 10/21/2011 Updated acceptance criteria for Phase Shift Detection Calibration in section 

8.3.3.  Updated required frequency (Daily per analyst / scope combination) for 
measurement of Walton Becket graticle when compliance with TNI Standard 
(NELAC) is required section 8.3.4.  Updated section 12.2 for compliance with 
NYS DOH ELAP’s iDOC utilizing a timed speed test on PT samples with the 
DOC being challenged quarterly. 

KN 
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SOP Review and Acknowledgement Form 
Instructions:  Ensure all personnel in laboratory affected by this procedure read and acknowledge.  Once 
completed, the page shall be retained in an Acknowledgments binder along with personnel training. 

 
Laboratory Manager Acknowledgement 
My signature below signifies that I have read and understand the entire contents of this document.  My signature 
represents that I agree to fully comply with, implement, and enforce all requirements, procedures, and protocols 
specified in these procedures set forth in this document and any supporting reference materials or methodologies. 
 
 
 
Laboratory Manager Signature       Date 
 
 
Laboratory Staff Acknowledgement 
My signature below signifies that I have read and understand the entire contents of this document.  My signature 
represents that I agree to fully comply with, implement, and enforce all requirements, procedures, and protocols 
specified in these procedures set forth in this document and any supporting reference materials or methodologies. 

 
 

Signature  Date 
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eft Designation: E1908 -10 

'u 117 
INnRftAnOHAl 

Standard Guide for 
Sample Selection of Debris Waste from a Building 
Renovation or Lead Abatement Project for Toxicity 
Characteristic Leaching Procedure (TCLP) Testing for 
Leachable Lead (Pb)' 

This standard is issued under the fixed designation E190R; the number immediately following the designation indicates the year of 
original adoption or, in the ca..~e of revision, the year of Jast revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (E) indicates an edilOrial change since the last revision or rcappmval. 

1. Scope 

1.1 This guide describes a method for selecting samples of 
building components coaled with paints suspected of contain­
ing lead. The samples are collected from the debris waste 
stream created during demolition, renovation, lead hazard 
control, or abatement projects. The samples are subsequently 
analyzed in the laboratory for lead. 

1.1.1 The debris waste stream is assumed to have more than 
one painted component, for example. metal doors. wood doors. 
and wood window trim. 

1.2 This guide is intended for use when sampling to test for 
lead only and does not include sampling considerations for 
other metals or for organic compounds. This guide also does 
not include consideration of sampling for detennination of 
other possible hazardous characteristics of the waste. 

1.3 This guide assumes that the individual component types 
comprising the debris waste stream are at least partially 
segregated and that the volume of each type of component in 
the debris waste stream may be estimated. 

1.4 This standard does not purport to address all of the 
safety concerns, if any. associated with its lise. It is the 
responsibility of the lIser of this standard to establish appro­
priate safety and health practices and detenlli1le the applica­
bility of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards:' 
04840 Guide for Sample Chain-of-Custody Procedures 
E I OS Practice for Probability Sampling of Materials 

I This guide is under the jurisdiction of ASTM Committee E06 on PerformOlnce 
of Buildings Olnd is the direct responsibility of E06.23 on LcOld Hazards Associated 
with Buildings 

Current edition Ilpproved Oct. I. 2010. Published November 2010. Originally 
Ilpproved in 1997. Lasl previous Ilddition approved in 2003 as EI90S-03. 001: 
10.1520/E190S-IO. 

~ For referenced ASTM slllndards. visit the ASTM website, www.aslm.org. or 
contact ASTM Cuslomer Service at service@astm.org. For Amlllaf Book of ASTM 
Slolldanis volume infonnillion. refer to Ihe standiltd's Document Summary pllge on 
Ihe ASTM website. 

E2239 Practice for Record Keeping and Record Preserva­
tion for Lead Hazard Activities 

2.2 Federal Documents:?> 
40 CFR 26 1 Appendix II-Method 1311. Toxicity Character­

istic Leaching Procedure (TCLP) 
2.3 OSHA Stalldard" 
29 CFR 1926.62 OSHA Lead in Construction Standard 

3. Terminology 

3.1 Defillitions of Terms Specific to This Standard: 
3.1.1 component (of the waste), Il-each of those different 

and distinguishable materials that comprise the waste. 
3.1.2 sample (of tiIe waste), II-a collection of the compo­

nents of the waste assembled in proportion to their contribution 
to the total volume of the waste. 

3.1.3 waste. II-material resulting from conduct of a demo­
lition, renovation, or lead abatement project that is or will be 
directed for disposal. 

3.1.4 waste stream. n-the total How of waste from a 
demolition, renovation, lead hazard control or abatement 
project. 

NOTE I-Regulations promulgated by authorities having jurisdiction 
may define terms in 3.1.1-3.1.4 differently than defined above. 

4. Summary of Practice 

4.1 The entirety of the debris waste stream created by 
demolition, renovation, lead hazard control or abatement 
projects in and around buildings and related structures is 
examined visually, and estimates made of the total volume of 
the waste and of the relative volume proportions of the various 
components of the waste. A sample of the waste is selected and 
assembled that contains the various waste components in the 
same relative volume proportions as these estimates. The 

~ Availilble from U.S. Government Printing Office Su~ri ntendent of Documents, 
732 N. Capilol St.. NW, Mail SLOP: SDE. Washinglon. DC 20401. hup:1! 
www.:lccess.gpo.gov . 

.. AvailOlble from Occupalional SafelY and Health Administration (OSHA), 200 
Constitution Ave .• NW. Washington, DC 20210. http://www.osha.gov. 

Copyrlghl O ASTM Internallonal. 100 Barr Harbor Dlive. PO Box C700. Wesl Conshohockon, PA 19426·2959. United Stales. 
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sample is then submitted to a laboratory for conduct of the 
Toxicity Characteristic Leaching Procedure (TCLP) for lead in 
accordance with 40 CFR 26 1. 

5. Significance and Use 

5. I Waste samples collected using this guide provide repre­
sentative samples for analysis in a laboratory using the TCLP. 

5.2 The TCLP is used to simulate the transfer of lead from 
buried lead-containing waste into the ground water system 
upon codisposaJ of the lead-containing waste and municipal 
solid waste in unlined solid-waste landfills. The TCLP attempts 
to simulate rain or ground water leaching, or both. For the 
procedure to yield a predictor of the subsurface (in-ground) 
leaching process, a representative sample of the volume of the 
waste must be selected and submitted for leaching and analy­
sis. The result of the sampling, leaching, and analysis process 
is used to determine the waste handling and disposal protocols 
to be followed and to document compliance with applicable 
laws. regulations. and requirements. The guide addresses the 
sampling process by defining a component-volume-based 
method to collect and assemble a representative sample of a 
solid waste stream that may contain heterogeneous compo­
nents. 

5.3 The collection of a volume-based sample of the waste 
stream is based on the fact that the TCLP leachate lead 
concentration Jimit, like other such TCLP limits, was devel­
oped based on the spatial dimensions of landfills. 

5.4 Individuals who use this guide are expected to be trained 
in the proper and safe conduct of sampling of lead-containing 
wastes, qualifiedlcertifiedllicensed as required by those au­
thorities having jurisdiction over such activities, and properly 
utilize tools and safety equipment when conducting these 
procedures. 

5.5 This guide may involve use of various hand and power 
tools for sampling the components of the waste. It is intended 
that such tools should be properly and safely used by persons 
trained and familiar with their performance and use. 

5.6 In general terms, building components are drilled to 
collect samples of the various components in proportion to the 
volume of those components in the entire building. The 
component samples are assembled, and the resulting assembled 
sample is analyzed according to the TCLP protocol. 

6. Sampling Supplies 

6. I Halld alld Power Tools, as needed for the sampling and 
handling of the various components of the waste (for example, 
saws, metal snips). 

6.2 Persollal Protective Equipmellt (PPE) and Systems, as 
appropriate for the safe collection and handling of the waste. 

NOTE 2-Those requirements contained in 29 eFR 1926.62. for expo­
sure to lead, may be considered. The presence of other chemical hazards 
in the wllste may necessitate the application of other such standards. 

6.3 Containers, of construction, size, and number to fully 
hold the waste sample assembled from the various compo-

Copyright by ASTM Int'l (all rights reserved); Tue Mar 29 09:03:13 EDT 2011 ') 
Downloaded/printed by -

nents. These containers may be available from the laboratory to 
which the assembled waste sample is to be sent for analysis. 

6.4 Markers. pens. self-adhesive labels, for use in uniquely 
identifying samples of waste collected. 

6.5 Chain of Custody Forms. similar to those described in 
Practice D4840. These forms may be available from the 
laboratory to which the assembled waste sample is to be sent 
for analysis. 

7. Procedure 

7.1 Determine the Volume Proportions of the Sample 
7.1.1 Estimate the volume of each pile of painted waste that 

has been segregated according to component type, for example 
metal doors, wood doors, and wood window trim. 

7.1.2 Calculate the volume proportion of each component 
type as a percent of the total volume of the waste. 

NOTE 3-Jf the volume estimate was made in units of cubic feet (ftJ ) , 

convert to cubic metres (mJ) by multiplying the value in cubic feet (ftJ ) by 
0.0283 as follows: 

0.0283 X (volume in cubic feel) = (volume in cubic meters) 
NOTE 4-If the volume estimate was made in units of cubic yards (ydJ ). 

convert to cubic metres (mJ) by multiplying the value in cubic yards (yd~) 
by 0.765 as follows: 

0.765 (volume in cubic yards) = (volume in cubic metres) 

7.2 Collect a Volwne Proportional Sample 
7.2. I Collect randomly a waste sample having a mass 

between 0.25 kg and 1 kg. Follow Practice E I 05 to assure that 
the material collected is representative (Note 5). 

NOTE 5-After preanalysis processing by the laborntory, this amount of 
the waste should be enough to yield a minimum of two 100-g TCLP 
specimens. 

7.2.2 The amount collected from each pile shall be taken 
according to the volume proportion of each pile (Note 6). 

NOTE 6--For example, assume that the project involved disposal of 
painted doors. door frames, windows, window frames or trim molding, or 
both. from several rooms. Assume further th at glass is removed to be 
recycled. Segregated waste piles might then contain metal doors, wood 
doors (solid and hollow separately), metal door and window frames (no 
glass), wood door and window frames (no gl ass), and wood molding. As 
in 7. 1.1 , estimate the volume of the waste in each pile and calculate the 
volume proportions. See Table I . As in 7.2.2, use the volume proportions 
to collect the appropriate amount of material from each pile. In this 
example, the sample would be 17 % wood by volume from window 
frnmes. 

TABLE 1 Example of Determining Volume Proportions 

Painted Component 

wood doors. solid 
door frames. wood 
windows. wood 
window frames. sleel 
window frames. wood 

to\al 

Estimated Volume 

0.081 m3 

0 .020 m3 

0 .031 m3 

0 .003 m3 

0 .028 m3 

0.163 m3 

Volume Proportion 

50 % (= 0.08110.163) 
12% 
19 % 
2% 

17% 
100 % 

Theresa Pallen (Credere+Associatcs+LLC) pursuant to License Agreement No further reproduetions authorized. 
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8. Sample Handling and Analysis 

8.1 Preparation for Shipmel1l 
8. 1.1 Prepare the total amount of waste collected as the 

sample from each pile for shipment (7.2.2) to a laboratory for 
analysis (Note 7). 

NOTE 7- AIl the material sent to the laboratory comprises a single 
sample of the debris waste stream that is broken, cracked, crushed, cut, 
ground, Clc., as a whole and is homogenized before il subsampJe is taken 
for TCLP anulysis. 

8.1.1.1 Place the total amount of waste collected as the 
sample into one or more containers. Assure that each container 
is securely closed to prevent sample loss or contamination 
during handling and transportation. 

8,2 Label each sample container with a unique identifier. 
8.3 Complete the request-for-analysis paperwork as re­

quired by the laboratory for analysis of the waste sample. 
Advise the laboratory of the number and types of containers 
sent and the means and methods of delivery, and that TCLP for 
lead is to be performed (Note 8). 

NOTE 8-11 is prudent 10 contact the analytical laboratory to determine 
how laboratory personnel intend to or should process the sample prior to 
subsampling for conduct of the TCLP. 

8.4 Complete a Chain of Custody form such as described in 
Practice D4840. 

8.4.1 Record the sample container identifiers on the Chain 
of Custody form. 

8.5 Package the sample container(s) for shipment and label 
the over-pack, if one is used, according to applicable transpor­
tation laws and regulations. 

8.5.1 Enclose the completed Chain of Custody form in the 
shipment package. 

8.6 Ship the packaged waste sample to a laboratory for 
analysis 

9. Record Keeping 

9.1 Records shall be maintained in accordance with Practice 
E2239 and shall include, at a minimum, a copy of the report. 

10. Report 

10.1 A report shall be prepared and include at a minimum 
the following: 

10.1.1 A description of the project and site from which the 
waste was sampled including names, addresses, locations, 
waste-producing processes, and dates. 

10.1.2 A list and description of the components sampled 
from the waste stream. 

10. 1.3 The estimated volumes of each component waste 
pile. 

10.1.4 The calculated volume proportion of each compo­
nent comprising the entire waste sample. 

10.1.5 A copy of the Completed Chain of Custody Form. 
10.1.6 A copy of paperwork that was prepared as a record of 

the laboratory submission and analysis request. 
10.1.7 A copy of any packing list(s) or shipping papers, or 

both, used in shipment of the waste sample to the laboratory. 

11. Keywords 

11.1 abatement; lead; TCLP; waste 
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SECTION 00830 
 

REQUIRED CONTRACT PROVISIONS FOR FEDERALLY ASSISTED PROJECTS 
 
PART 1 General 
 
1.01 This project is being funded by a federal Brownfields grant.  As a result, all work must 

comply with the various contract provisions for federally funded projects including the U.S. 
Environmental Protection Agency (EPA) and the Davis-Bacon Act (DBA).  Attachment 
00830A contains Davis Bacon Highway minimum wage rates to be used for this project. 
The Contractor shall also conform to the Terms and Conditions set forth as stated below. 

 
1.02 DAVIS BACON TERMS AND CONDITIONS 

 
A. CONTRACT AND SUBCONTRACT PROVISIONS 

 
(1) Minimum wages.  
 

(i) All laborers, operators, and mechanics employed or working upon the site of the 
work will be paid unconditionally and not less often than once a week, and without 
subsequent deduction or rebate on any account (except such payroll deductions as are 
permitted by regulations issued by the Secretary of Labor under the Copeland Act (29 
CFR Part 3), the full amount of wages and bona fide fringe benefits (or cash 
equivalents thereof) due at time of payment computed at rates not less than those 
contained in the applicable wage determination of the Secretary of Labor (see 
Attachment 00830A), regardless of any contractual relationship which may be alleged 
to exist between the Contractor and such laborers and mechanics.  

 
Contributions made or costs reasonably anticipated for bona fide fringe benefits under 
section 1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are 
considered wages paid to such laborers or mechanics, subject to the provisions of 
paragraph (1)(iv) of this section; also, regular contributions made or costs incurred for 
more than a weekly period (but not less often than quarterly) under plans, funds, or 
programs which cover the particular weekly period, are deemed to be constructively 
made or incurred during such weekly period. Such laborers and mechanics shall be 
paid the appropriate wage rate and fringe benefits on the wage determination for the 
classification of work actually performed, without regard to skill, except as provided 
in § 5.5(a)(4). Laborers or mechanics performing work in more than one classification 
may be compensated at the rate specified for each classification for the time actually 
worked therein: Provided that the employer's payroll records accurately set forth the 
time spent in each classification in which work is performed.  
 
(ii)(A) Any class of laborers or mechanics, including helpers, which is not listed in the 
wage determination and which is to be employed under the Contract shall be classified 
in conformance with the wage determination. The EPA Award Official shall approve 
an additional classification and wage rate and fringe benefits therefore only when the 
following criteria have been met:  
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(1) The work to be performed by the classification requested is not performed by 
a classification in the wage determination; and  

 
(2) The classification is utilized in the area by the construction industry; and  

 
(3) The proposed wage rate, including any bona fide fringe benefits, bears a 
reasonable relationship to the wage rates contained in the wage determination.  

 
(B) If the Contractor and the laborers and mechanics to be employed in the 
classification (if known), or their representatives, and the Owner and Engineer 
agree on the classification and wage rate (including the amount designated for 
fringe benefits where appropriate), a report of the action taken shall be sent by the 
Engineer to the EPA Award Official.  The Award Official will transmit the report, 
to the Administrator of the Wage and Hour Division, Employment Standards 
Administration, U.S. Department of Labor, Washington, DC 20210.  The 
Administrator, or an authorized representative, will approve, modify, or disapprove 
every additional classification action within 30 days of receipt and so advise the 
award official or will notify the award official within the 30-day period that 
additional time is necessary.  

 
(C) In the event the Contractor, the laborers or mechanics to be employed in the 
classification or their representatives, and the Owner do not agree on the proposed 
classification and wage rate (including the amount designated for fringe benefits, 
where appropriate), the award official shall refer the questions, including the views 
of all interested parties and the recommendation of the award official, to the 
Administrator for determination.  The Administrator, or an authorized 
representative, will issue a determination within 30 days of receipt and so advise the 
contracting officer or will notify the Award Official within the 30-day period that 
additional time is necessary.  

 
(D) The wage rate (including fringe benefits where appropriate) determined 
pursuant to paragraphs (1)(ii)(B) or (C) of this section, shall be paid to all workers 
performing work in the classification under this Contract from the first day on 
which work is performed in the classification.  

 
(iii) Whenever the minimum wage rate prescribed in the Contract for a class of 
laborers or mechanics includes a fringe benefit which is not expressed as an hourly 
rate, the Contractor shall either pay the benefit as stated in the wage determination or 
shall pay another bona fide fringe benefit or an hourly cash equivalent thereof.  

 
(iv) If the Contractor does not make payments to a trustee or other third person, the 
Contractor may consider as part of the wages of any laborer or mechanic the amount 
of any costs reasonably anticipated in providing bona fide fringe benefits under a plan 
or program, Provided, That the Secretary of Labor has found, upon the written request 
of the Contractor, that the applicable standards of the Davis-Bacon Act have been met. 
The Secretary of Labor may require the Contractor to set aside in a separate account 
assets for the meeting of obligations under the plan or program.  
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(1) Withholding.  The Owner, upon written request of the Award Official or an 
authorized representative of the Department of Labor, shall withhold or cause to 
withhold from the Contractor under this Contract or any other Federal contract with 
the same Prime Contractor, or any other federally-assisted Contract subject to 
Davis-Bacon prevailing wage requirements, which is held by the same Prime 
Contractor, so much of the accrued payments or advances as may be considered 
necessary to pay laborers and mechanics, including apprentices, trainees, and 
helpers, employed by the Contractor or any subcontractor the full amount of wages 
required by the Contract. In the event of failure to pay any laborer or mechanic, 
including any apprentice, trainee, or helper, employed or working on the site of the 
work, all or part of the wages required by the Contract, EPA may, after written 
notice to the Contractor, or Owner take such action as may be necessary to cause 
the suspension of any further payment, advance, or guarantee of funds until such 
violations have ceased.  

 
(2) Payrolls and basic records.  
 

(i) Payrolls and basic records relating thereto shall be maintained by the Contractor 
during the course of the work and preserved for a period of three years thereafter for 
all laborers and mechanics working at the site of the work. Such records shall contain 
the name, address, and social security number of each such worker, his or her correct 
classification, hourly rates of wages paid (including rates of contributions or costs 
anticipated for bona fide fringe benefits or cash equivalents thereof of the types 
described in section 1(b)(2)(B) of the Davis-Bacon Act), daily and weekly number of 
hours worked, deductions made and actual wages paid. Whenever the Secretary of 
Labor has found under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or mechanic 
include the amount of any costs reasonably anticipated in providing benefits under a 
plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the 
Contractor shall maintain records which show that the commitment to provide such 
benefits is enforceable, that the plan or program is financially responsible, and that the 
plan or program has been communicated in writing to the laborers or mechanics 
affected, and records which show the costs anticipated or the actual cost incurred in 
providing such benefits. Contractors employing apprentices or trainees under approved 
programs shall maintain written evidence of the registration of apprenticeship 
programs and certification of trainee programs, the registration of the apprentices and 
trainees, and the ratios and wage rates prescribed in the applicable programs.  
 

(ii)(A) The Contractor shall submit weekly for each week in which any Contract work 
is performed a copy of all payrolls to the Engineer who will maintain the records on 
behalf of EPA.  The payrolls submitted shall set out accurately and completely all of 
the information required to be maintained under 29 CFR 5.5(a)(3)(i), except that full 
social security numbers and home addresses shall not be included on weekly 
transmittals.  Instead, the payrolls shall only need to include an individually 
identifying number for each employee (e.g., the last four digits of the employee's 
social security number).  The required weekly payroll information may be submitted in 
any form desired.  Optional Form WH-347 is available for this purpose from the Wage 
and Hour Division Web site at http://www.dol.gov/esa/whd/forms/wh347instr.htm or 
its successor site.  The Prime Contractor is responsible for the submission of copies of 
payrolls by all subcontractors. Contractors and subcontractors shall maintain the full 
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social security number and current address of each covered worker, and shall provide 
them upon request to the Engineer for transmission to the EPA, if requested by EPA, 
the Contractor, or the Wage and Hour Division of the Department of Labor for 
purposes of an investigation or audit of compliance with prevailing wage 
requirements. It is not a violation of this section for a Prime Contractor to require a 
subcontractor to provide addresses and social security numbers to the Prime 
Contractor for its own records, without weekly submission to the Owner.  
 

(B) Each payroll submitted to the Owner shall be accompanied by a “Statement of 
Compliance,” signed by the Contractor or subcontractor or his or her agent who 
pays or supervises the payment of the persons employed under the Contract and 
shall certify the following:  

 
(1) That the payroll for the payroll period contains the information required to be 
provided under § 5.5 (a)(3)(ii) of Regulations, 29 CFR Part 5, the appropriate 
information is being maintained under § 5.5 (a)(3)(i) of Regulations, 29 CFR 
Part 5, and that such information is correct and complete;  

 
(2) That each laborer or mechanic (including each helper, apprentice, and 
trainee) employed on the Contract during the payroll period has been paid the 
full weekly wages earned, without rebate, either directly or indirectly, and that 
no deductions have been made either directly or indirectly from the full wages 
earned, other than permissible deductions as set forth in Regulations, 29 CFR 
Part 3;  

 
(3) That each laborer or mechanic has been paid not less than the applicable 
wage rates and fringe benefits or cash equivalents for the classification of work 
performed, as specified in the applicable wage determination incorporated into 
the Contract.  

 
(C) The weekly submission of a properly executed certification set forth on the 
reverse side of Optional Form WH-347 shall satisfy the requirement for submission 
of the “Statement of Compliance” required by paragraph (2)(ii)(B) of this section.  

 
(D) The falsification of any of the above certifications may subject the Contractor 
or subcontractor to civil or criminal prosecution under section 1001 of title 18 and 
section 231 of title 31 of the United States Code.  

 
(iii) The Contractor or subcontractor shall make the records required under paragraph 
(2)(i) of this section available for inspection, copying, or transcription by authorized 
representatives of the EPA or the Department of Labor, and shall permit such 
representatives to interview employees during working hours on the job.  If the 
Contractor or subcontractor fails to submit the required records or to make them 
available, EPA may, after written notice to the Contractor, Owner, sponsor, or 
applicant, take such action as may be necessary to cause the suspension of any further 
payment, advance, or guarantee of funds. Furthermore, failure to submit the required 
records upon request or to make such records available may be grounds for debarment 
action pursuant to 29 CFR 5.12.  
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(3) Apprentices and Trainees 
 

(i) Apprentices.  Apprentices will be permitted to work at less than the predetermined 
rate for the work they performed when they are employed pursuant to and individually 
registered in a bona fide apprenticeship program registered with the U.S. Department 
of Labor, Employment and Training Administration, Office of Apprenticeship 
Training, Employer and Labor Services, or with a State Apprenticeship Agency 
recognized by the Office, or if a person is employed in his or her first 90 days of 
probationary employment as an apprentice in such an apprenticeship program, who is 
not individually registered in the program, but who has been certified by the Office of 
Apprenticeship Training, Employer and Labor Services or a State Apprenticeship 
Agency (where appropriate) to be eligible for probationary employment as an 
apprentice. The allowable ratio of apprentices to journeymen on the job site in any 
craft classification shall not be greater than the ratio permitted to the Contractor as to 
the entire work force under the registered program. Any worker listed on a payroll at 
an apprentice wage rate, who is not registered or otherwise employed as stated above, 
shall be paid not less than the applicable wage rate on the wage determination for the 
classification of work actually performed. In addition, any apprentice performing work 
on the job site in excess of the ratio permitted under the registered program shall be 
paid not less than the applicable wage rate on the wage determination for the work 
actually performed. Where a contractor is performing construction on a project in a 
locality other than that in which its program is registered, the ratios and wage rates 
(expressed in percentages of the journeyman's hourly rate) specified in the contractor's 
or subcontractor's registered program shall be observed. Every apprentice must be paid 
at not less than the rate specified in the registered program for the apprentice's level of 
progress, expressed as a percentage of the journeymen hourly rate specified in the 
applicable wage determination. Apprentices shall be paid fringe benefits in accordance 
with the provisions of the apprenticeship program. If the apprenticeship program does 
not specify fringe benefits, apprentices must be paid the full amount of fringe benefits 
listed on the wage determination for the applicable classification. If the Administrator 
determines that a different practice prevails for the applicable apprentice classification, 
fringes shall be paid in accordance with that determination. In the event the Office of 
Apprenticeship Training, Employer and Labor Services, or a State Apprenticeship 
Agency recognized by the Office, withdraws approval of an apprenticeship program, 
the contractor will no longer be permitted to utilize apprentices at less than the 
applicable predetermined rate for the work performed until an acceptable program is 
approved.  
 

(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to 
work at less than the predetermined rate for the work performed unless they are 
employed pursuant to and individually registered in a program which has received 
prior approval, evidenced by formal certification by the U.S. Department of Labor, 
Employment and Training Administration. The ratio of trainees to journeymen on the 
job site shall not be greater than permitted under the plan approved by the 
Employment and Training Administration. Every trainee must be paid at not less than 
the rate specified in the approved program for the trainee's level of progress, expressed 
as a percentage of the journeyman hourly rate specified in the applicable wage 
determination. Trainees shall be paid fringe benefits in accordance with the provisions 
of the trainee program. If the trainee program does not mention fringe benefits, 
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trainees shall be paid the full amount of fringe benefits listed on the wage 
determination unless the Administrator of the Wage and Hour Division determines that 
there is an apprenticeship program associated with the corresponding journeyman 
wage rate on the wage determination which provides for less than full fringe benefits 
for apprentices. Any employee listed on the payroll at a trainee rate who is not 
registered and participating in a training plan approved by the Employment and 
Training Administration shall be paid not less than the applicable wage rate on the 
wage determination for the classification of work actually performed. In addition, any 
trainee performing work on the job site in excess of the ratio permitted under the 
registered program shall be paid not less than the applicable wage rate on the wage 
determination for the work actually performed. In the event the Employment and 
Training Administration withdraws approval of a training program, the contractor will 
no longer be permitted to utilize trainees at less than the applicable predetermined rate 
for the work performed until an acceptable program is approved.  
 

(iii) Equal employment opportunity. The utilization of apprentices, trainees and 
journeymen under this part shall be in conformity with the equal employment 
opportunity requirements of Executive Order 11246, as amended, and 29 CFR Part 30.  
 

(4) Compliance with Copeland Act requirements. 
The Contractor shall comply with the requirements of 29 CFR Part 3, which are 
incorporated by reference in this Contract.  

 
(5) Subcontracts.  

The Contractor or subcontractor shall insert in any subcontracts the clauses contained 
in 29 CFR 5.5(a)(1) through (10) and such other clauses as the EPA may by 
appropriate instructions require, and also a clause requiring the subcontractors to 
include these clauses in any lower tier subcontracts. The Prime Contractor shall be 
responsible for the compliance by any subcontractor or lower tier subcontractor with 
all the Contract clauses in this term and condition.  
 

(6) Contract termination: debarment. 
A breach of the Contract clauses in 29 CFR 5.5 may be grounds for termination of the 
Contract, and for debarment as a Contractor and a subcontractor as provided in 29 
CFR 5.12.  
 

(7) Compliance with Davis-Bacon and Related Act requirements. 
All rulings and interpretations of the Davis-Bacon and Related Acts contained in 29 
CFR Parts 1, 3, and 5 are herein incorporated by reference in this Contract.  
 

(8) Disputes concerning labor standards. 
Disputes arising out of the labor standards provisions of this Contract shall not be 
subject to the general disputes clause of this Contract. Such disputes shall be resolved 
in accordance with the procedures of the Department of Labor set forth in 29 CFR 
Parts 5, 6, and 7. Disputes within the meaning of this clause include disputes between 
the Contractor (or any of its subcontractors), the Owner and EPA, the U.S. Department 
of Labor, or the employees or their representatives.  

 
(9) Certification of eligibility.  
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(i) By entering into this Contract, the Contractor certifies that neither it (nor he or she) 
nor any person or firm who has an interest in the Contractor's firm is a person or firm 
ineligible to be awarded Government contracts by virtue of section 3(a) of the Davis-
Bacon Act or 29 CFR 5.12(a)(1).  

 
(ii) No part of this Contract shall be subcontracted to any person or firm ineligible for 
award of a Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 
CFR 5.12(a)(1).  
 

(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 
18 U.S.C. 1001. 
 

B.  CONTRACT PROVISIONS FOR CONTRACTS IN EXCESS OF $100,000 
 

(1) Overtime requirements. 
No Contractor or subcontractor contracting for any part of the Contract work which may 
require or involve the employment of laborers or mechanics shall require or permit any 
such laborer or mechanic in any workweek in which he or she is employed on such work 
to work in excess of forty hours in such workweek unless such laborer or mechanic 
receives compensation at a rate not less than one and one-half times the basic rate of pay 
for all hours worked in excess of forty hours in such workweek.  

 
(2) Violation; liability for unpaid wages; liquidated damages. 

In the event of any violation of the clause set forth in paragraph (1) of this section, the 
Contractor and any subcontractor responsible therefore shall be liable for the unpaid 
wages.  In addition, such Contractor and subcontractor shall be liable to the United States 
(in the case of work done under contract for the District of Columbia or a territory, to 
such District or to such territory), for liquidated damages. Such liquidated damages shall 
be computed with respect to each individual laborer or mechanic, including watchmen 
and guards, employed in violation of the clause set forth in paragraph (1) of this section, 
in the sum of $10 for each calendar day on which such individual was required or 
permitted to work in excess of the standard workweek of forty hours without payment of 
the overtime wages required by the clause set forth in paragraph (1) of this section.  

 
(3) Withholding for unpaid wages and liquidated damages. 

The Owner, upon written request of the Award Official or an authorized representative of 
the Department of Labor, shall withhold or cause to withhold from any moneys payable 
on account of work performed by the Contractor or subcontractor under any such 
Contract or any other Federal contract with the same Prime Contractor, or any other 
federally-assisted contract subject to the Contract Work Hours and Safety Standards Act, 
which is held by the same Prime Contractor, such sums as may be determined to be 
necessary to satisfy any liabilities of such Contractor or subcontractor for unpaid wages 
and liquidated damages as provided in the clause set forth in paragraph (2) of this section.  

 
(4) Subcontracts. 

The Contractor or subcontractor shall insert in any subcontracts the clauses set forth in 
paragraph (a)(1) through (4) of this section and also a clause requiring the subcontractors 
to include these clauses in any lower tier subcontracts. The Prime Contractor shall be 
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responsible for compliance by any subcontractor or lower tier subcontractor with the 
clauses set forth in paragraphs (a)(1) through (4) of this section.  
 

END OF SECTION 
 

Attachment 00830A:  Davis Bacon Act Highway Minimum Wage Rates  
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ATTACHMENT 00830A 
 

DAVIS BACON HIGHWAY MINIMUM WAGE RATES 
 
 
 



General Decision Number: NH120025 03/16/2012  NH25

Superseded General Decision Number: NH20100051

State: New Hampshire

Construction Type: Highway

County: Belknap County in New Hampshire.

HIGHWAY CONSTRUCTION PROJECTS (excluding tunnels, building 
structures in rest area projects & railroad construction;
bascule, suspension & spandrel arch bridges designed for 
commercial navigation, bridges involving marine construction; 
and other major bridges).

Modification Number     Publication Date
          0              01/06/2012
          1              03/16/2012

*  SUNH2011-021 08/15/2011

                                  Rates          Fringes

CARPENTER (Excluding Form   
Work)............................$ 24.63             3.45
  
CARPENTER (Form Work Only).......$ 18.63             1.61
  
CEMENT MASON/CONCRETE FINISHER...$ 18.50             0.00
  
INSTALLER - GUARDRAIL............$ 22.28             8.09
  
IRONWORKER, REINFORCING..........$ 21.59             0.90
  
LABORER:  Common or General......$ 13.54             2.95
  
LABORER:  Flagger................$ 11.79             0.00
  
LABORER:  Highway/Parking Lot   
Striping.........................$ 16.78             0.00
  
OPERATOR:  Backhoe...............$ 22.08             6.00
  
OPERATOR:  Broom.................$ 15.65             2.89
  
OPERATOR:  Bulldozer.............$ 20.08             0.00
  
OPERATOR:  Cold Planer...........$ 18.42             3.38
  
OPERATOR:  Crane.................$ 23.21             3.61
  
OPERATOR:  Excavator.............$ 22.21             0.00
  
OPERATOR:  Grader/Blade..........$ 23.64             0.53



  
OPERATOR:  Loader................$ 18.48             2.41
  
OPERATOR:  Paver.................$ 17.92             5.77
  
OPERATOR:  Roller................$ 16.16             4.91
  
OPERATOR: Post Driver/Pounder....$ 30.73            13.90
  
TRUCK DRIVER, Includes Dump   
Trucks/All Axles.................$ 17.72             2.60
  
TRUCK DRIVER:  Low Bed Truck.....$ 20.60             4.39
----------------------------------------------------------------

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

================================================================
 

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).

----------------------------------------------------------------
 

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination.  The classifications are listed in alphabetical
order of "identifiers" that indicate whether the particular
rate is union or non-union.

Union Identifiers

An identifier enclosed in dotted lines beginning with
characters other than "SU" denotes that the union
classification and rate have found to be prevailing for that
classification.     Example:  PLUM0198-005 07/01/2011.  The
first four letters , PLUM, indicate the international union and
the four-digit number, 0198, that follows indicates the local
union number or district council number where applicable ,
i.e., Plumbers Local 0198.  The next number, 005 in the
example, is an internal number used in processing the wage
determination.  The date, 07/01/2011, following these
characters is the effective date of the most current
negotiated rate/collective bargaining agreement which would be
July 1, 2011 in the above example.

Union prevailing wage rates will be updated to reflect any
changes in the collective bargaining agreements governing the
rate.



Non-Union Identifiers

Classifications listed under an "SU" identifier were derived
from survey data by computing average rates and are not union
rates; however, the data used in computing these rates may
include both union and non-union data.  Example:  SULA2004-007
5/13/2010. SU indicates the rates are not union rates, LA
indicates the State of Louisiana; 2004 is the year of the
survey; and 007 is an internal number used in producing the
wage determination.  A 1993 or later date, 5/13/2010, indicates
the classifications and rates under that identifier were issued
as a General Wage Determination on that date.

Survey wage rates will remain in effect and will not change
until a new survey is conducted.
 

----------------------------------------------------------------

                   WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

*  an existing published wage determination
*  a survey underlying a wage determination
*  a Wage and Hour Division letter setting forth a position on
   a wage determination matter
*  a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations.  Write to:

            Branch of Construction Wage Determinations
            Wage and Hour Division
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

            Wage and Hour Administrator
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210



The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board).  Write to:

            Administrative Review Board
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

================================================================

          END OF GENERAL DECISION
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