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3.0 SUMMARY OF PLANNED REMEDIAL CONSTRUCTION 
MEASURES 

A general description of the planned remedial construction measures for the Site, 
consistent with the ROD, is presented in this section.  Details of the planned construction 
are contained in the design-build plans and specifications submitted under separate cover. 
 
3.1 Mobilization 

Upon USEPA’s approval, Benchmark and its designated construction subcontractor 
will mobilize to the Site.  A field trailer with temporary power and lighting will be provided 
per the project specifications.  In addition, a project sign will be erected, in accordance with 
the specifications, which will identify the USEPA, contact information and other pertinent 
information per the Consent Decree.  The project sign will be located at the Site access drive 
entrance along Bentley Road. 
 
3.2 Site Preparation 

Site preparation will involve clearing, grubbing and access improvements required for 
the consolidation and covering work.  The Storm Water Management and Erosion Control 
Plan (Appendix A) will be employed during all clearing and earthwork activities.  

To facilitate heavy equipment access to the site, the access drive extending from 
Bentley Road to the northwestern limit of the waste fill will be re-established and shored, if 
necessary, with crushed concrete, aggregate or other suitable material.   In addition to the 
access drive, clearing will be performed in and around the area of waste consolidation to 
allow equipment access.  Trees, shrubs and brush within the clearing limits will be removed 
to facilitate construction and post-closure maintenance work.  Large trees will be cut and 
buried within the consolidation area subgrade in a manner to prevent settlement, or removed 
from the Site.  Stumps within the clearing limits will be removed.  Small branches and brush 
will be mulched and reused onsite or disposed in a layer no more than 2 inches thick beneath 
the barrier layer.  Vegetation will be stripped off the surface of waste fill where cover soils 
will be placed.  The vegetative layer as well as any excess soil generated from the clearing 
work will be disposed beneath the cover soils.   
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1.0 INTRODUCTION 

This Construction Quality Assurance Project Plan (CQAPP) describes quality 
assurance procedures for the implementation of remedial measures at the Peter Cooper 
Markhams National Priority List (NPL) Site, located in the Town of Dayton, New York (see 
Figure 1 for location).  All work will be performed in accordance with the approved 
Remedial Design Report and Design-Build Technical Specifications.  This CQAPP stresses 
careful inspection and documentation during the entire waste consolidation and cover 
system construction phase. 

All parties involved in this final cover system construction project have had input 

into and will receive a copy of this CQAPP including the Respondents, the supervising 

contractor (Benchmark Environmental Engineering & Science, PLLC), the Subcontractor 

(Zoladz Construction, Inc.), and the USEPA. 

The overall goals of this CQAPP are to verify that: constructed components of the 
consolidated waste fill area and cover system meet the performance and fundamental 
requirements of the technical specifications (e.g., compacted density, hydraulic conductivity, 
moisture content, etc.); proper construction techniques and procedures are used, and that 
the materials used uniformly meet the requirements contained in the technical specifications 
(e.g., gradation). The Construction Quality Assurance (CQA) program will attempt to 
identify and define potential problems that are reasonably anticipated to occur during 
construction and address possible corrective measures.  After completion of the work, a 
Remedial Action Report will be prepared by Benchmark documenting the work and 
certifying: that the project was constructed in general conformance with the design 
standards; identifying where and why the constructed elements deviated from the 
construction documents (if any); and documenting sampling test results and corrective 
measures. 

This CQAPP was prepared in accordance with the following documents: 
 Statement of Work for Peter Cooper Markhams Site, Town of Dayton, 

Cattaraugus County, New York, October 2007 prepared by USEPA. 
 

 Remedial Design Report for Peter Cooper Markhams Site, February 2008, 
prepared by Benchmark Environmental Engineering & Science, PLLC. 

 
 Design-Build Technical Plans and Specifications prepared by Benchmark 

Environmental Engineering & Science, PLLC (February 2008). 
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2.0 SCOPE 

The work addressed under this CQAPP will facilitate proper construction of the 
remedial measures for the Peter Cooper Markhams Site.  All work will be constructed to the 
general lines, grades, and dimensions indicated on the plans and details, and in accordance 
with this CQAPP or as may otherwise be required by Benchmark. 
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3.0 RESPONSIBILITY AND AUTHORITY 

3.1 Quality Assurance/Quality Control (QA/QC) Management 
Organization 

The principal organizations involved in permitting, designing and constructing the 
remedial measures for the Peter Cooper Markhams Site include: the United States 
Environmental Protection Agency (USEPA); the Respondents, as defined under the 
Consent Decree for remedial measures (also referred to as the Owner under the General 
Conditions); Benchmark Environmental Engineering and Science, PLLC (Benchmark) (the 
supervising contractor); the Subcontractor (Zoladz Construction, Inc.); and CQA personnel 
(as designated in Section 4.2).  The roles and responsibilities of these parties are identified in 
the following subsections. 

 
3.1.1 United States Environmental Protection Agency (USEPA) 

It is the responsibility of the USEPA to review this CQAPP for consistency with the 
Consent Decree Statement of Work.  The USEPA also has the responsibility and authority 
to review, approve, comment on or reject the Remedial Action Report and CQA 
documentation collected during construction to confirm that the approved CQAPP was 
followed and that the work was constructed as specified in the design documents. 

 

3.1.2 Respondents 

The Respondents are responsible for construction and monitoring of the remedial 
measures for the Peter Cooper Markhams Site.  This responsibility includes complying with 
construction quality control requirements of the USEPA.  The Respondents have the 
authority to monitor and control the quality of construction and related activities to make 
sure that they are in full conformance with the design approach and the approved CQAPP.  
The Respondents also have the authority to select professional organizations to assist them 
in fulfilling these responsibilities. 
 

3.1.3 Benchmark Environmental Engineering and Science, PLLC 
(Benchmark) 

Benchmark will be responsible for engineering design changes, construction 
coordination/monitoring and quality assurance in accordance with this CQAPP.  CQA 
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personnel will monitor construction activities and be assigned specific responsibilities and 
tasks.  All laboratory testing will be performed by a qualified facility under subcontract to 
Benchmark at a frequency and manner specified in this CQAPP.  Field testing will be 
performed by a qualified Benchmark representative.  As discussed in Section 4.2, CQA 
personnel will include a Project Officer, Project Manager/CQA Engineer, and the necessary 
supporting engineering and inspection personnel.   
 

Specific CQA responsibilities of the Project Officer will include: 

 Overall technical quality assurance. 
 
 Certifications, on behalf of Benchmark, that the construction was completed in 

general conformance with the approved Remedial Design Report, design plans and 
this CQAPP. 

 
 Supporting the Project Manager/CQA Engineer in meetings with the USEPA 

and/or the Subcontractor, as necessary. 
 

Specific responsibilities of the Project Manager/CQA Engineer will include: 
 

 Consulting with inspection personnel on field problems and corrective measures. 
 
 Scheduling and coordinating CQA inspection activities. 

 
 Serving as the primary interface with USEPA and Respondents and supporting the 

inspection personnel in meetings with the USEPA and/or Subcontractor, as 
necessary. 

 
 Directing, supervising and supporting the CQA inspection personnel in 

performing observations and tests by: 
 

- Confirming that regular calibration of testing equipment is properly 
conducted and recorded. 

 
- Confirming that the testing equipment, personnel, and procedures are 

consistent with the CQAPP or verifying that changes or deviations do 
not adversely impact the quality of construction. 

 
- Confirming that representative test data is collected at the proper 

frequency and accurately recorded and maintained. 
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- Verifying that the raw data are properly recorded, validated, reduced, 
summarized, and interpreted. 

 
 Informing Project Officer of problems or deficiencies, if any. 

 
 Scheduling site visits to review the adequacy of completed work. 

 
 Prompt inspection of suspected non-standard work when notified by CQA 

inspection personnel. 
 

 Providing reports to the Respondents and USEPA on the construction progress in 
accordance with the Consent Decree, including: 

 
- Review and interpretation of all data sheets and reports. 
 
- Identification of work that he/she believes should be accepted, 

rejected, or uncovered for observation, or that may require special 
testing or approval. 

 
- Rejection of defective work and verification that corrective measures 

are implemented. 
 

Responsibilities of supporting CQA inspection personnel will include: 
 

 Performing on-site inspection of the work in progress as required assuring 
conformance with the facility design criteria and construction documents. 

 
 Verifying that the equipment used in testing meets the test requirements and that 

the tests are conducted according to this CQAPP. 
 

 Reporting to the Project Manager/CQA Engineer results of all work that is not of 
acceptable quality or that fail to meet the specified design. 

 
 Verifying that labels, tags, manifests or other identifying documents of all 

construction materials conform to construction requirements and specifications. 
 
3.2 Project Meetings 

Conducting periodic project meetings is the responsibility of Benchmark and the 
Respondents. 
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3.2.1 Preconstruction Meeting 

A preconstruction meeting will be held prior to the start of any field activities.  
Representatives of Benchmark and the Subcontractor will be present (the Respondents and 
USEPA will also be invited to attend).  The agenda for this meeting will include but not be 
limited to the following: 
 

 Provide each organization with all relevant CQA documents and supporting 
information. 

 
 Familiarize each organization with the CQAPP and its role relative to the design 

criteria, work plans, specifications and construction documentation. 
 

 Determine if any changes to the CQAPP are needed to assure that the work will 
be constructed to meet or exceed the specified design. 

 
 Review lines of authority and communication for each organization. 

 
 Discuss the established procedures or protocol for observations and tests 

including sampling strategies. 
 

 Discuss the established procedures or protocol for handling construction 
deficiencies, repairs, and retesting. 

 
 Review methods for documenting and reporting inspection data. 

 
 Review methods for distributing and storing documents and reports. 

 
 Review work area security and health and safety protocol. 

 
 Discuss procedures for the location and protection of construction materials and 

for the prevention of damage of the materials from inclement weather or other 
adverse events. 

 
 

3.2.2 Progress Meetings 

Progress meetings will be held on a bi-weekly basis or more frequently as needed 
throughout the course of the work to: 
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 Discuss the project schedule and work performed to date. 
 
 Address and resolve (i.e., establish corrective actions for) any existing or 

anticipated construction problems. 
 

 Discuss and resolve (i.e., establish corrective actions for) any coordination or CQA 
problems encountered to date. 

 
Progress meetings will be attended by CQA personnel and the Subcontractor.  The USEPA 
and Respondents will also be invited to attend.  The meetings will be documented by CQA 
personnel. 

 

3.2.3 Problem or Work Deficiency Meetings 

A special meeting will be held when and if a major CQA problem or deficiency is 
present or likely to occur.  At a minimum, the meeting shall be attended by the 
Subcontractor, CQA inspection personnel, and the CQA Engineer and/or Project Officer.  
The purpose of these meetings will be to define and resolve the problem(s) encountered or 
recurring CQA deficiencies in the following manner: 

 
 Define and discuss the problem or deficiency. 
 Review alternative solutions. 
 Implement a plan to resolve the problem or deficiency. 

 
Benchmark personnel will document the meeting. 
 
3.3 Project Schedule 

A project schedule is included as Figure 2.  Benchmark will prepare, with assistance 
from the Subcontractor, an updated construction schedule prior to initiating waste fill 
consolidation activities.  In the event construction activities are delayed due to unforeseen 
circumstances such as problem situations, inclement weather, mechanical equipment 
breakdown, etc., the schedule shall be revised accordingly and the USEPA will be notified. 



CQAPP  
 PETER COOPER MARKHAMS NPL SITE 

 

0021-003-400 8 B
n v i ronme tal
ng i neeri n g
c ence,i

n

4.0 BENCHMARK QUALIFICATIONS 

4.1 General 

Benchmark was established in 1998 by a highly experienced group of environmental 
professionals that presently have over 150 years of combined consulting engineering and 
construction management experience.  Its staff have investigated, designed and overseen 
and/or implemented the construction and/or the remediation of numerous waste disposal 
sites including 10 on the National Priority List, 8 RCRA sites, and over 100 NY State 
Superfund and Brownfield Cleanup Program sites.  Benchmark's office is located in Buffalo, 
New York.  The company provides complete environmental consulting services, from 
permitting and investigations through design, construction administration and operations 
assistance for solid and hazardous waste sites and other environmental projects.  Benchmark 
also routinely performs design-build services for petroleum, hazardous and solid waste 
facilities.  Relevant examples include closure of the Urbana Landfill inactive hazardous waste 
site in Urbana, NY; closure of the Steelfields Area II Containment Cell in Buffalo, New 
York, and cleanup/restoration of the Brewer Street Site in Rochester NY.   Our engineers 
have designed over 50 new solid waste management facilities and upgrades, expansions, or 
closure of existing facilities, including landfills, incinerators, transfer stations, leachate and 
gas collection conveyance and treatment, sludge dewatering and land application, and 
compost plants.  

 

4.2 Designated CQA Personnel  

Implementation of the CQAPP including certification that construction activities 
were completed in general conformance with the design criteria and construction documents 
are the responsibility of Benchmark.  Specific CQA personnel designated for involvement in 
this project are as follows: 
   

Project Officer  - Paul H. Werthman, P.E.  
 

Project Manager/  - Thomas H. Forbes, P.E.  
CQA Engineer 
 
Backup CQA Engineer - Walter J. Meisner, P.E. 
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CQA Inspection Personnel - Richard L. Dubisz 
     Allen Zgaljardic (backup) 

 
All designated personnel are subject to change as required to facilitate completion of the 
construction activities.  The USEPA will be notified when any of the above-designated 
personnel are changed. 
 

4.3 CQA Inspection Personnel 

The person(s) filling this position will be trained in proper CQA procedures.  They 
will have a working knowledge of documents pertaining to construction of the remedial 
measures for the Site, including the Work Plan, the Contract Plans and Specifications, and 
this CQAPP. 

In addition, field personnel will be instructed to contact the CQA Engineer in the 
event project requirements are not being met, CQA procedures are not being implemented, 
or construction problems have been encountered. 
 
4.4 Construction Subcontractor Qualifications 

Qualifications for Benchmark’s designated Subcontractor, Zoladz Construction, Inc., 
will be forwarded to the USEPA under separate cover. 
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5.0 QUALITY ASSURANCE ACTIVITIES 

5.1 General 

The waste/fill subgrade configuration and final cover system for the Peter Cooper 
Markhams Site is designed to provide a physical barrier to contact with waste fill materials 
and minimization of potential releases to groundwater by limiting the water infiltration into 
the fill.  The final cover system will be constructed so that it functions with minimum 
maintenance, promotes drainage and minimizes erosion of the cover.  The design of the 
cover system calls for providing a minimum 18 inches of recompacted soil barrier layer and 
6 inches of topsoil. 

The following are elements of the waste fill consolidation and cover system 
constructions that are provided as background for CQA personnel.  The Subcontractor shall 
refer to the Design-Build Plans and Specifications for detailed construction requirements: 

 
 Trees, shrubs and brush within the work limits shall be removed to facilitate 

construction and any post-closure maintenance work.  Large trees will be either cut 
and disposed off-site or cut into 24-inch lengths and buried within the landfill 
subgrade in a manner that prevents settlement from occurring.  Stumps within the 
clearing limits will be removed.  Small branches and brush shall be mulched and 
disposed of off-site or on-site in a layer no more than 2 inches thick over the top 
of waste. 

 
 Vegetation will be stripped off of the waste surface in areas where excavation or 

re-grading will not occur, and will be disposed beneath the final cover in a manner 
that prevents settlement from occurring. 

 
 Waste fill materials designated for relocation/consolidation will be excavated to 

the native soil interface.  Native soils are characterized as primarily comprised of 
sand, silt and gravel, and to a lesser extent clay, absent waste fill indicators.  Waste 
fill indicators include: sludge; highly organic, peat-like material; animal hair; ash, 
cinders, and construction debris. CQA inspection personnel shall verify that native 
soils have been reached. 

 
 Consolidated waste/fill will be placed in maximum 12-inch thick loose lifts prior 

to compaction. 
 

 The waste fill will be uniformly graded to lines and grades depicted on 
construction grading plans. 
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 Barrier layer soil will be placed and compacted in maximum 6-inch thick 
compacted lifts to provide a minimum thickness of 18 inches after required 
compaction. 

 
 Barrier soil will be compacted with tamping foot or sheepsfoot rollers. The use of 

dozers or smooth drum rollers as primary compaction equipment is unacceptable.  
Smooth drum rollers may be used only for temporary sealing of lifts or stockpiled 
soils.  The Subcontractor may select alternate compaction methods, subject to 
Benchmark’s approval, for smaller areas where large equipment is impractical, if 
necessary. 

 
 The CQA Engineer will approve, prior to construction, the type of compaction 

equipment used. 
 

 Intermediate lifts will be seal rolled when subsequent lifts will not be placed within 
48 hours of completion. 

 
 Sealed intermediate lifts will be scarified or rolled with a sheepsfoot roller and if 

necessary, moistened prior to placement of subsequent barrier soil lifts. 
 

 Damage to compacted lifts (i.e., rutting by equipment) will be repaired prior to 
placing any overlying materials. 

 
 The barrier layer soil moisture content will be maintained greater than optimum 

during placement and compaction, and when necessary, the moisture content will 
be adjusted accordingly using practical field equipment and methods. 

 
 Compaction of barrier layer soil containing excessive moisture will not be 

attempted until the soil moisture content is dried to an acceptable level. 
 
5.2 Consolidated Waste Fill 

Specific quality control testing for the consolidated waste fill layer shall consist of 
material evaluations and construction quality evaluations.  Each is discussed in more detail 
below. 
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5.2.1 Material Evaluations 

Material evaluations shall be performed on the consolidated waste fill.  
Approximately 46,000 cubic yards of consolidated waste fill material will be consolidated 
into one uniformly shaped pile as shown on the design drawings. 

An approved soil-testing laboratory will perform all evaluation tests.  The testing 
frequency and sampling protocols are discussed in section 6.0.  The following consolidated 
waste fill material test will be performed to facilitate material evaluations: 
 

TEST ASTM STANDARD NO. 

Moisture Density Relations of Soil and 
Soil Aggregate Mixtures Using 10-lb. 
Hammer and 18-in. Drop (Modified 
Proctor) 

D1557-78 

 

5.2.2 Construction Quality Evaluation 

Construction quality evaluations will be performed on the consolidated waste fill.  
Construction evaluation testing will consist of visual observations of the work, in-place soil 
density/moisture tests, and a survey of as-built conditions. 

 

a. Moisture Control 

The CQA inspector will check the moisture content of the waste fill layer using the 
nuclear densitometer programmed for the soil being placed (Form C, Appendix A).  The 
waste fill layer material moisture content shall be greater than optimum prior to compaction.  
Waste fill material shall not be placed unless the moisture content of the previous lift is also 
greater than optimum.  When necessary, moisture will be added using approved sprinkling 
equipment.  The Subcontractor shall temporarily stop work during a precipitation (i.e., 
rainfall) event or if the material is excessively wet as determined by the inspector and the 
material will be allowed to dry.  The placement or compaction of material will not be 
permitted during or immediately following heavy rainfall.  The Subcontractor personnel will 
not be permitted to proceed with in-place waste fill material compaction until the moisture 
content of the material is approved by the CQA personnel.    

 

b. In-Place Soil Density Control 
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Each waste fill lift will be compacted wet of optimum moisture content to a 
minimum of 90 percent of the modified proctor maximum density, in pounds per cubic 
foot, as determined by the Modified Proctor Compaction Test (ASTM D-1557-78).  
Evaluations of the construction work will include the following: 

 
 Observations of the water content and other physical properties of the waste fill 

material during processing, placement and compaction. 
 
 Observation of the thickness of lifts as loosely placed and compacted (maximum 

of 12-inch loose lifts prior to compaction). 
 

 Observations of the use of proper equipment for the construction and effective 
use of the equipment to properly prepare materials. 

 
 Observations of the action of the compaction and heavy hauling equipment on the 

construction surface (sheepsfoot penetration, pumping, cracking, etc.). 
 

 Observations of the average number of passes used to compact each lift. 
 

Determination of in-place soil moisture and density will be performed in accordance 
with the following method: 

 
         ASTM 
  Test              Standard No. 
 
Moisture and density of soil and     D2922-81 
Soil aggregate, in-place, by 
Nuclear Methods 

 
The CQA inspector will perform field tests to measure the dry density and moisture 

content of the compacted waste fill material using Troxler nuclear moisture/density gauges.  
These measurements will be performed with the gauge in the direct transmission mode with 
the depth probe extended to the bottom of the lift (typically 12 inches for waste fill).  The 
gauges will be standardized daily.  The CQA inspector will verify that the nuclear 
densitometer has been programmed with the maximum dry density of the waste fill actually 
being placed (i.e., based on laboratory material evaluations). 
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5.3 Barrier Layer 

Specific quality control testing for the recompacted soil barrier layer shall consist of 
material evaluations and construction quality evaluations.  Each is discussed in more detail 
below.  This CQAPP assumes that all barrier layer soil will be obtained from one source.  If 
more than one borrow source is used, each will be tested independently.  All borrow sources 
must be approved by the CQA Engineer and USEPA prior to acceptance and use at the Site. 

 
5.3.1 Material Evaluations 

Material evaluations shall be performed on borrow area soil proposed for use to 
ascertain its acceptability as construction material and compliance with the Remedial Design 
Report and this CQAPP.  Approximately 10,800 cubic yards of barrier layer material and 
3,500 cubic yards of topsoil will be mined for use in the final cover system for the site. 

An approved soil-testing laboratory will perform all evaluation tests.  The testing 
frequency and sampling protocols are discussed as sections 6.0 and 5.4, respectively.  The 
following barrier layer material and/or topsoil tests will be performed to facilitate material 
evaluations: 
 

TEST ASTM STANDARD NO. 

Water (Moisture) Content of Soil and Soil 
Aggregate 

D2216-80 

Gradation Analysis of Soils (Sieve and 
Hydrometer) 

D422-63 

Moisture Density Relations of Soil and 
Soil Aggregate Mixtures Using 10-lb. 
Hammer and 18-in. Drop (Modified 
Proctor) 

D1557-78 

Recompacted Laboratory Hydraulic 
Conductivity Testing at 90 Percent of the 
Modified Proctor Density on Wet Side of 
Optimum 

D5084 

 

a. Water Content 
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This test will be used to determine whether the soil proposed for use is wet or dry of 
the optimum water content as received and/or placed on-site. 

 

b. Gradation 

The material used to construct the soil barrier layer shall conform to the following 
approximate gradation requirements: 
 
           

Sieve Size  Percent Minimum  Maximum Falling 
Designation1  Passing By Weight  Head Permeability2 

 
3 inch    100         1.0 x 10 –6cm/s 
No. 4    85      
No. 200   50 
0.002 mm   25 

 
c. Moisture-Density Relationships 

The moisture-density relationships determined during the materials evaluation testing 
(see Form B, Appendix A) will be used as a basis for predetermining optimal moisture 
content and maximum compacted density.  The CQA inspector will program the nuclear 
densitometer with the modified Proctor optimum moisture content and maximum dry 
density that is representative for the soil being placed. 

 

d. Recompacted Hydraulic Conductivity (Permeability) 

The recompacted permeability of the soil being tested for the barrier layer shall have 
a maximum value of 1.0 x 10-6 cm/s. Soils which do not meet this requirement will be 
rejected (see Form A, Appendix A) or amended to achieve the required permeability. 

 

                                              
1 Gradation (other than required 100% passing 3-inch sieve) will be used as guidance only.  Recompacted permeability as 
determined by the Soils Testing Laboratory will be used as criteria for acceptance or rejection. (see Form A, Appendix 
A). 
 
2 Bentonite addition will be allowable for purposes of achieving permeability criteria. 
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5.3.2 Construction Quality Evaluation 

Construction quality evaluations will be performed on each completed lift of each 
area of the barrier layer construction.  Construction evaluation testing will consist of visual 
observations of the work, in-place soil density/moisture tests, undisturbed hydraulic 
conductivity (permeability) testing, and a visual assessment of the adequacy of layer bonding. 

 

 

a. Moisture Control 

The CQA inspector will check the moisture content of the barrier layer material for 
each lift using the nuclear densitometer programmed for the soil being placed (Form C, 
Appendix A).  The barrier layer material moisture content shall be greater than optimum 
prior to compaction.  Barrier layer material shall not be placed unless the moisture content 
of the previous lift is also greater than optimum.  When necessary, moisture will be added 
using approved sprinkling equipment.  The Subcontractor shall temporarily stop work 
during a precipitation (i.e., rainfall) event or if the material is excessively wet as determined 
by the inspector and the material will be allowed to dry.  The placement or compaction of 
material will not be permitted during or immediately following heavy rainfall.  The 
Subcontractor  will not be permitted to proceed with in-place soil compaction until the 
moisture content of the soil is approved by the CQA personnel.  Compacted material that is 
damaged by erosion shall be replaced by the Subcontractor personnel in a manner deemed 
acceptable to the CQA inspector.  

 

b. In-Place Soil Density Control 

Each soil lift of the barrier will be compacted wet of optimum moisture content to a 
minimum of 90 percent of the modified proctor maximum density, in pounds per cubic 
foot, as determined by the Modified Proctor Compaction Test (ASTM D-1557-78) and in 
accordance with the procedures for determining the acceptable level of compaction as 
described in Appendix B.  Lift thickness, water content of the material, compactor weight 
and the number of passes of the compacting equipment will be adjusted as required to 
obtain the minimum specified density.  Evaluations of the construction work will include the 
following: 
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 Observations of the water content and other physical properties of the soil during 
processing, placement and compaction. 

 
 Observation of the thickness of lifts as loosely placed and compacted (maximum 

6-inch compacted lift). 
 

 Observations of the use of proper equipment for the construction and effective 
use of the equipment to properly prepare materials. 

 
 Observations of the action of the compaction and heavy hauling equipment on the 

construction surface (sheepsfoot penetration, pumping, cracking, etc.). 
 

 Observations of the average number of passes used to compact each lift. 
 

Determination of in-place soil moisture and density will be performed in accordance 
with the following method: 

 

         ASTM 
  Test              Standard No. 
 
Moisture and density of soil and     D2922-81 
Soil aggregate, in-place, by 
Nuclear Methods 

 
 The CQA inspector will perform field tests to measure the dry density and moisture 
content of the compacted barrier soils using Troxler nuclear moisture/density gauges.  These 
measurements will be performed with the gauge in the direct transmission mode with the 
depth probe extended to the bottom of the lift (typically 6-inches).  The gauges will be 
standardized daily.  The CQA inspector will verify that the nuclear densitometer has been 
programmed with the maximum dry density of the soil actually being placed (i.e., based on 
laboratory material evaluations of the soil).  Hydraulic conductivity samples (Shelby tubes) 
shall not be collected until the in-place soil density is approved by the CQA inspector (see 
Form C, Appendix A). 
 

c. Undisturbed Hydraulic Conductivity (Permeability) Measurements 
 
Undisturbed laboratory permeability measurements will be performed on Shelby tube 

samples collected from the completed barrier layer in all areas requiring supplemental barrier 
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layer material.  The procedure for collecting barrier layer Shelby Tube samples is contained 
in Appendix C.  A maximum hydraulic conductivity of 1.0 x 10-6 cm/s will be used for 
determination of acceptability.  The test method used will be an undisturbed saturated 
backpressure triaxial test as described in ASTM D5084.  The Shelby tube sample will be 
obtained from the same location as one of the moisture-density tests.  A backup tube will 
also be collected at each location in the event that the other sample is compromised during 
transit or for duplicate analysis, if necessary.  The Subcontractor will assist Benchmark in 
collecting Shelby Tube samples. 

 

d. Thickness Verification 

The Subcontractor will obtain the approval of the subgrade quality from CQA 
personnel before beginning placement of additional barrier layer material. 

Benchmark’s designated surveyor will perform a topographic survey using a 100’ x 
100’ grid interval over the consolidated waste fill area to be capped.  The topographic survey 
will be repeated following barrier soil placement and compaction.  Grade stakes will be 
marked to note the final, compacted grade.  The surveys will be referenced to a horizontal 
grid system and vertical control on site.  The surveys will be the determining factor on 
checking that the waste fill and barrier layer were graded/placed to the approved elevations 
and slopes. 

 

5.3.3 Barrier Layer Perforations 

All barrier layer perforations (i.e., nuclear density test probe locations, grade stake 
locations, and Shelby tube sampling locations) will be backfilled with acceptable barrier soil 
by CQA personnel.  The soil will be compacted in place with a tamping rod or hand tamper, 
depending on the size of the perforation.  Alternatively, the perforations can be filled with 
bentonite pellets. 

 

5.4 Topsoil Layer 

The topsoil layer is the uppermost component of the cover system.  Its functions are 
to protect the underlying layer from mechanical damage, and (in conjunction with a 
vegetative cover) to protect against erosion. 
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Preconstruction inspection activities will include verifying topsoil properties against 
technical specifications.  The foundation for the topsoil layer will be the barrier layer.  The 
barrier layer should be checked to ensure that it has been constructed to meet or exceed the 
specified design and that erosion and/or desiccation cracking have not impacted the 
integrity. 

Following the final grading, compaction and survey of the barrier layer, topsoil will be 
placed over it to a minimum depth of 6 inches (after placement and rolling).  Topsoil will 
not be placed when it is partially frozen, muddy, or when it is covered with ice, snow, or 
standing water.  During construction of the topsoil layer, inspection personnel will monitor 
the uniformity of the application process, observe the placement procedure to ensure that 
the soil is not overly compacted, and measure the thickness of the topsoil layer.  Topsoil will 
be placed and graded to a smooth, even surface and shall be rolled and raked to remove 
ridges and fill in depressions, ruts and low spots that result after settlement.  CQA inspection 
personnel should also ensure that care is taken in the vicinity of gas vents to prevent damage 
by construction equipment.  Grade stakes will be used to verify the thickness of the topsoil 
layer. 

Topsoil placement, preparation for seeding, and spreading the seed will take place in 
a more or less continuous operation.  The application rate of seed, fertilizer and additives 
will be monitored to confirm that it is as specified in Section 5.6, below.  CQA inspection 
personnel will verify that all vents and standpipes or any other penetrations through the 
cover are not damaged. 

CQA inspection personnel will ensure that the application equipment is appropriate 
for the job.  The rate of seed and mulch application, amount and uniformity of coverage, 
and watering instructions, will be as specified.  All areas will be examined to ensure that bare 
spots are not left inadvertently. 

 

5.4.1 Topsoil Quality Assurance 

Benchmark will collect one sample for every 5,000 cubic yards of topsoil material 
proposed for use for analysis by approved soils testing laboratory.  All topsoil approved for 
use shall meet the following criteria: 

 
a. Gradation: 

Sieve Size:     Percent Passing By Weight: 
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3-inch     100 

1-inch     85-100 

1/4-inch     65-90 

No. 200     20-80 

 

b. Clay content of material passing #200 sieve not greater than 30 percent, as 
determined by hydrometer tests. 

 
c. pH 5.5 to pH 7.6.  If approved by Benchmark, natural topsoil not having the 

specified pH value may be amended to meet this criterion. 
 

d. Organic content at least 2.5 percent, as determined by ignition loss.  If 
approved by Benchmark, topsoil may be amended per the specifications to 
meet this requirement. 

 
e. Free of pests and pest larvae. 

 
f. Soluble salt content not greater than 500 ppm. 

 
 
5.5 Gas Vent Installation Quality Assurance 

Gas venting wells will be installed at the locations and in accordance with the details 
shown on the project plans.  The CQA inspector shall be present during the installation.  
Inspection personnel will determine the depth of the screened interval for each vent at the 
time of installation and will also verify that boreholes for the gas vents extend to the bottom 
of waste.  Waste material excavated during gas vent installation shall be disposed of on-site 
within the subgrade.  The thickness of bentonite and grout layers, the minimum permeability 
of the granular backfill material (1 x 10-3 cm/s), and all other construction details will be 
verified and documented by Benchmark. 

 
5.5.1 Gas Vent Granular Backfill 

Gas vent granular backfill shall be washed, No. 2 stone having a placed minimum 
permeability of 1 x 10-3 cm/s. 
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5.6 Seeding 

The application rate of seed, fertilizer and additives will be monitored during the 
restoration period.  Benchmark field personnel will ensure that the application equipment is 
appropriate for the job.  The rate of seed application, amount and uniformity of coverage, 
and initial watering instructions will be followed per the manufacturer’s recommendations.  
After germination, all areas will be examined and bare spots or sparse growth will be re-
seeded by hand and covered with mulch. 

Timing of seeding is important, particularly for grasses.  Seeding will not take place 
before the spring growing season (April 1).  In addition, it will not be placed when weather 
conditions will impede good coverage or growth (i.e., it will not take place during high wind 
or rain, or when the soil is frozen.) 

Seed mix quality will be as follows: 
 

Name of Grass 
Application 

Rate Per Acre
Percent of Mix 

(by Weight) 

 
 

Variety 
 
Tall Fescue 
Orchard Grass 
Creeping Red Fescue 
Perennial Ryegrass 
Birds-Foot Trefoil 

 
70.6 pounds 
29.4 pounds 
39.2 pounds 
49 pounds 
7.8 pounds 

 
36% 
15% 
20% 
25% 
4% 

 
KY-31 
PENNLATE 
ENSYLVA 
POLLY 
VIKING 

 

The seed will be sewn on the surface of the soil, raked into the upper 1/8 inch and 
rolled.  The seed will be placed with an appropriate starter fertilizer having not less than 4% 
phosphoric acid and not less than 2% potassium, with the percentage of nitrogen required to 
yield no less than 1.5 lbs. of actual nitrogen per 1000 square feet of seeded area.  Fertilizer 
will be applied in 2 operations; 75% of the total amount will be thoroughly and evenly 
incorporated within the upper 3 inches of topsoil, and 25% will be applied as surface 
dressing following seeding and rolling of topsoil. 
 Anti-erosion mulch will be applied over the seeded soils.  Acceptable anti-erosion 
materials will be clean, seed-free salt hay or straw of wheat, rye, oats or barley.  Alternatively, 
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hydroseed may be applied (depending on weather conditions) if pre-approved by 
Benchmark. 

 

5.7 Construction Quality Assurance Testing Frequency 

Testing frequencies for each of the CQA testing categories identified above have 
been summarized in Table 1.  All CQA testing is related to the construction sequence.  To 
facilitate the CQA program, the following definitions are presented: 

 
 A layer is defined as a compacted stratum composed of several lifts constructed 

without construction joints. 
 
 A lift is defined as a constructed segment of a layer composed of waste fill 

materials placed in a maximum 12-inch loose thickness or barrier soil materials 
placed in a maximum 6-inch compacted thickness. 

 
Documentation and reporting of test results will be in accordance with the 

requirements identified in Section 8.0. 
The exact location of the construction quality tests will be determined in the field by 

the CQA personnel.  Benchmark will measure and mark by reference the location of all 
construction quality tests to the horizontal grid system (State Planar Coordinates) that will be 
established by the surveyor.  Sampling of soil will be in accordance with sampling and testing 
strategies discussed in Section 6.0. 

Additional testing will be used at the discretion of Benchmark when visual 
observations of construction performance indicate a potential problem. 
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6.0 SOIL SAMPLING AND TESTING METHODS 

6.1 General 

Generally, one of two methods will be used to collect soil samples for analysis.  One 
method is to collect the samples by digging a series of representative test pits at the borrow 
area and obtaining samples from them.  The other method involves collecting samples from 
representative stockpiles (normally after the material has been mechanically screened).  
These procedures are discussed below. 
 

6.2 Barrier Soil Borrow Area Test Pit Sampling Method 

Prior to obtaining soil samples, test holes will be dug at the barrier soil borrow area to 
measure the actual depth and lateral extent of barrier layer material.  As shown in Figure 3, 
five samples will be collected for each 5,000 cubic yards of soil designated for use as barrier 
layer material in the borrow areas (at approximately mid-depth).  Each sample will be 
collected using a shovel. 

 

6.2.1 Sampling Procedure 

Step 1: Using the shovel, collect a sample at approximately mid-depth at each 
of the sampling locations representing 1,000 cubic yards of the 
proposed excavation area. 

 
Step 2: Transfer each sample into a labeled separate container. 
 
Step 3: Attach label to container and record location referencing the 

established grid system in the borrow area. 
 
Step 4: Deliver the samples to the laboratory for analysis as soon as possible. 
 
 
6.2.2 Sample Containers 

Two plastic 5-gallon buckets (filled completely) will be used to transport soil samples 

to the laboratory for analysis. 
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6.2.3 Sample Identification 

The samples will be identified with labels, which will include the following 
information: 

 
 Project name. 
 Sample number. 
 Initials of CQA inspector or sample collection personnel. 
 Date of collection. 
 Location of collection (i.e. location of borrow area grid system location) 

 

The label may be made with permanent marker on the side (not top) of the container 
or using adhesive-back paper labels affixed to the side of the container. 

 

6.2.4 Field Data 

All information pertinent to each sampling event will be recorded by sampling 
personnel in the field at the time of sample collection.  Each report will correspond to a test 
pit and will contain the following information: 
 

 Project name 
 Sample number or numbers collected 
 Field observations. 
 Climatologic conditions. 
 Date and time of collection. 
 Approximate location of test pit. 
 Name of person who collected sample. 

 

6.3 Barrier Soil Stockpiled Soil Sampling Method 

If barrier soil is obtained from a stockpiled source, 12 samples of approximate equal 
volume will be collected from the top, middle, and bottom of each 1,000 cubic yard 
stockpile by CQA personnel, as shown in Figure 4,.  The samples will be composited in the 
field to give one representative aliquot per 1,000 cubic yard.  Each sample will be collected 
using a shovel. 
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6.3.1 Sampling Procedure 

 
Step 1: Using a shovel or backhoe, penetrate the pile to a depth of about two 

to three feet. 
 
Step 2: Collect a sample using the shovel. 
 
Step 3: Transfer the sample to a specially prepared mixing area. 
 
Step 4: Repeat Steps 1 through 3 at each of the sampling points (see Figure 4). 
 
Step 5: Mix subsamples using shovel into one homogenous mass and place in 

a properly labeled container. 
 
Step 6: Attach label to container and record necessary data in field logbook. 
 
Step 7: Return remaining contents of composite sample to stockpile. 
 
Step 8: Deliver the composited sample aliquots to the laboratory for analysis as 

soon as possible. 
 
 
6.3.2 Sample Containers 

Two plastic 5-gallon buckets (filled completely) will be used to transport soil samples 
to the laboratory for analysis. 

 

6.3.3 Sample Identification 

All samples will be identified with labels, which will include the following 
information: 

 
 Project Name 
 Sample number. 
 Initials of CQA inspector or sample collection personnel. 
 Date of collection. 
 Location of collection (i.e., stockpile number and/or location). 
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6.3.4 Field Data 

All information pertinent to each sampling event will be recorded.  Each report will 
contain all of the information in Section 6.2.4. 

 

6.4 Composite Soil Sampling Method for Materials Evaluation 

Where QA Testing requires samples to be analyzed at a frequency of one per 5,000 
cubic yards, the sample to be used for the laboratory test will be a composite of five sample 
aliquots (collected by field personnel in accordance with Section 6.2 or 6.3).  Each aliquot 
shall represent 1,000 cubic yards of material.  The composite samples of soil will then be 
thoroughly mixed and quartered with one quarter being used as the representative sample 
for testing. 

 

6.5 Waste Fill Sampling for Modified Proctor Density Evaluation 

One representative sample of waste fill will be collected for laboratory testing to 
determine modified proctor density.  The sample will be a composite of five to ten sample 
aliquots (collected by field personnel in accordance with Section 6.3).  Each aliquot shall 
represent a representative sample of the waste fill material and shall exclude any cover soils.  
The waste fill aliquots will be thoroughly mixed and quartered with one quarter being used 
as the representative sample for testing. 
 

6.6 In-Place Moisture-Density Tests 

Table 1 presents the frequency of moisture-density testing.  The test locations will be 
determined in the field.  The CQA inspector may determine that more than the minimum 
required moisture-density tests are necessary to accurately evaluate the quality of the 
compacted soil lift being evaluated.  All tests performed will be located at the CQA 
inspector’s discretion and tied into the grid system. 

Testing of consecutive lifts will be offset laterally and axially by at least 5 feet from 
the prior lift’s tests.  This will help to eliminate “stacking” of moisture-dry tests. 
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6.7 Undisturbed Hydraulic Conductivity Tests 

Table 1 presents the frequency of undisturbed hydraulic conductivity testing (Shelby 
tubes).  Locations will be determined in the field by the CQA personnel.  Testing of 
consecutive lifts will be offset both laterally and radially.  Benchmark personnel will collect 
the sample (using the procedure presented in Appendix C) with assistance from the 
Subcontractor. 
 

6.8 Treatment of Laboratory Test Result Outlier 

Occasionally, one laboratory test value deviates markedly from the remainder of the 
test values.  Such a value is called an outlier.  When an outlier is determined to exist, the 
following procedures will be followed by laboratory personnel: 

 
 Recalculate the test value checking for math errors. 

 
 Check any values used for comparison, making sure they were the correct values 

to be used. 
 

 If outlier value(s) still exists, perform test again on the same soil sample or backup 
(i.e., duplicate) sample 

 
 If outlier value(s) still exists, discuss value(s) and course of action with CQA 

personnel.
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7.0 CORRECTIVE MEASURES 

When material or work is rejected because field observations or tests indicate that it 
does not meet the requirements identified herein, corrective measures must be implemented.  
For questionable material or workmanship additional testing may be necessary.  The 
following are procedures and corrective measures to be followed for CQA testing problems, 
which are likely to occur: 

 

7.1 Excessive Drying or Wetting of Stockpile Soil 

If excessive drying or wetting of stockpiled soil becomes a problem, consideration 
will be given to cover the piles with tarps or smooth-rolling the surface to minimize loss or 
gain until the material is used in the construction activities.  Water can also be sprayed on the 
stockpile to prevent drying or supplement moisture.  If the stockpiles are too wet, the 
material can be spread out to dry. 

 

7.2 In-Place Moisture-Density Test Failures 

Corrective actions for in-place moisture-density test failures are presented below. 

 Moisture – When the moisture content is determined to be too far below 
optimum, the compacted soil will be disked and moisture added to achieve a 
moisture content greater than optimum prior to recompaction. When the moisture 
content is so high that the soil cannot be compacted to required density limits, the 
soil will be disked or scarified and left to dry in the sun and wind prior to 
recompaction.  If this action does not result in sufficient drying, the soil will be 
admixed with other, dry soil or removed and stockpiled until it dries to acceptable 
moisture content.  Under either failure condition, the extent of work will include 
the area delineated by a circle with the center at the location of the failed test and a 
radius corresponding to the distance from the location of the failed test to the 
nearest passing test or to a closer passing test as determined by additional testing.  
Retesting will be performed within 10 feet of the original location of the failed test 
after corrective measures have been taken. 

 

 Density – If the compaction is less than 90 percent of the modified proctor 
maximum density, or is not considered acceptable using the field density 
measurement procedures described in Appendix B, the lift of soil in the work area 
shall be deemed unacceptable.  The soil will be reworked, if feasible, and retested.  
If field density measurements continue to indicate compaction less than 90 percent 
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of the modified proctor maximum density, the soil will be removed and set aside 
for alternative uses.  The extent of the work area will include the area delineated by 
a circle with a center at the failed test and a radius of 50 feet. 

 

c. Erosion and/or Desiccation Cracking of Compacted Soil Layers, Lift or 
Subgrades  

 

Dry weather and/or high wind conditions may lead to erosion and/or desiccation 
cracking of completed and compacted soil layers, lifts or subgrades.  When erosion and/or 
desiccation cracking occur, the affected area will be scarified, wetted, and recompacted prior 
to replacement of new soil.  The new soil will be placed, compacted and tested in accordance 
with Section 5.0.  Consideration will be given to the use of temporary plastic sheets to limit 
erosion and desiccation cracking if the problem occurs on a routine basis.  Completed areas 
of the soil barrier layer should also be covered with topsoil and seeded as soon as possible to 
prevent desiccation cracking. 

 

d. Ponding of Water on Completed Compacted Soil Layers, Lifts or 

Subgrades 

  

If ponding of water on completed, compacted soil layers, lifts or subgrades become a 
routine problem, the completed surfaces which are to receive additional lifts of compacted 
soil will be rolled with a smooth drum roller at the end of each day.  This will limit ponding 
as well as help to minimize drying and desiccation cracking.  The affected area will be 
scarified prior to placement of the next lift of soil. 

 

e. Hydraulic Conductivity Test Failure 

 
The minimum acceptable values and testing standards are discussed in Section 5.0.  If 

a test during preliminary materials evaluation fails (i.e., greater than 1.0 x10-6 cm/s), the test 
will be repeated either in the same sample or a duplicate or backup sample.  If the test fails a 
second time, the material will be rejected for use as barrier layer material. 

If the study tube hydraulic conductivity test fails, four supplemental Shelby tube 
measurements will be taken approximately 100 feet from the failed test location (see Figure 
5) assuming a square sided acre-lift.  The results of the supplemental test will be used in 
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conjunction with the original test to establish the extent of the work area where the lift of 
soil will be removed and stockpile for alternative uses prior to placement, compaction and 
testing of the next lift of soil.  The extent of the work area will include those areas delineated 
by circles with midpoints at the failed test locations and a radius of 70 feet.  Once corrective 
measures have been applied, retesting will be performed within ten feet of the location of the 
original failed test. 

In lieu of supplemental permeability testing, the entire acre-lift soil may either be 
reworked or removed and stockpiled (for alternative uses) followed by placement, 
compaction and testing of a new lift of soil.  The acre-lift of soil will be defined as a circle 
with a center at the failed test and a radius of 125 feet. 

Observations and test results that indicate adverse conditions not corrected by the 
Subcontractor will be well documented and discussed with the Project Manager before 
specifying corrective measures.   
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8.0 DOCUMENTATION 

 
8.1 General 

Benchmark will document activities associated with the construction of the remedial 
measures.  Such documentation will include, at a minimum, daily reports of construction 
activities, photographs and sketches, as necessary. 

 

8.2 Construction Monitoring 

 Standard daily reporting procedures will include preparation of a summary report 
with supporting data sheets and, when appropriate, problem identification and corrective 
measures reports (see Appendix A for Daily Report). 
 Information that will be included on the forms by the CQA personnel includes: 
 

 Unit processes, and locations, of construction under way during the time frame of 
the daily monitoring report. 

 
 Equipment and personnel working in the area including second tier 

subcontractors. 
 

 Description of off-site materials received, including any quality verification 
(vendor certification) documentation. 

 
 Summary of field tests performed and laboratory samples collected, including a 

sketch of sample locations. 
 
8.2.1 Data Sheets 

All field density tests will be recorded on data sheets per Appendix A.  Laboratory 
test results will be presented on standard forms.  Example laboratory report forms are 
included in Appendix A (forms A and B). 

All completed field forms/reports will be available on-site and will be submitted to 
the USEPA as part of the final Remedial Action Report.  Laboratory reports will be 
delivered to the Project Manager/CQA Engineer and submitted to USEPA with monthly 
progress reports and in the final Remedial Action Report. 
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8.2.2 Problem Identification and Corrective Measures Reports 

A problem identification report and a corrective measure report (see Appendix A) 
will be completed by Benchmark whenever major field problems are encountered and 
corrective measures may be necessary.  These reports will be attached to the associated daily 
reports. 

The USEPA will be notified (by telephone or e-mail) of problems requiring 
modifications to design plans and details prior to proceeding or completion of the 
construction item.  Changes or additions will be noted in construction record drawings. 
 

8.2.3 Acceptance of Completed Components 

All daily reports, data sheets, problem identification and corrective reports will be 
reviewed by the CQA Engineer.  The documentation will be evaluated and analyzed for 
internal consistency and for consistency with similar work.  Timely review of these 
documents will permit errors, inconsistencies, and other problems to be detected and 
corrected as they occur. 

The above information will be assembled and summarized as part of the final 
Remedial Action Report.  The report will indicate that the materials and construction 
process comply with the Work Plan and this CQAPP. 

 
8.3 Remedial Action Report 

Upon completion of the remedial construction, Benchmark will prepare a final 
Remedial Action Report addressing each item identified above.  The report will include an 
analysis of compliance with this CQAPP, and a summary of CQA sampling and testing.  The 
report will also include: 
 

 Scale drawings depicting a topographic survey of the site before and after 
construction of the cap. 

 
 A summary of the location of the construction and CQA testing results. 

 
 Statements pertaining to the extent of construction, i.e., depths, plan dimensions, 

elevations, and thickness. 



CQAPP  
 PETER COOPER MARKHAMS NPL SITE 

 

0021-003-400 33 B
n v i ronme tal
ng i neeri n g
c ence,i

n

 
 A discussion of any necessary remedial actions.  This will include a description of 

the overall circumstances, actions taken and results of retesting. 
 

 Other information as required per the Consent Decree. 
 

8.4 Certification of Remediation/Closure 

Upon completion of closure construction activities, Respondents and Benchmark 
shall submit to the USEPA in conjunction with the Final Remedial Action Report, a 
certification that the Site has been remediated in accordance with the CQAPP, the Remedial 
Design Report, and USEPA approved modifications (if any). 
 

8.5 Storage of Records 

During the construction of the remedial measures a copy of the design criteria, work 
plans, and specifications, the CQAPP, and the originals of all data sheets and reports will be 
maintained in the field office.   Originals will be maintained in Benchmark’s Buffalo, New 
York office.  A final Remedial Action Report will be sent to and maintained in a publicly 
acknowledged repository.  All documentation will be maintained through the post-closure 
monitoring periods of the site. 
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1.0 INTRODUCTION 
This Operation Maintenance & Monitoring (OM&M) Plan has been prepared 

to identify required monitoring and maintenance tasks for the constructed remedial 
measures at the Peter Cooper Markhams National Priority List (NPL) Site, located in 
the Town of Dayton, New York (see Figure 1 for location).    Specifically, this report 
presents operation and maintenance requirements for the final cover system and 
appurtenances, as well as groundwater, surface water and gas monitoring 
requirements. 

This plan is considered preliminary and is subject to modification following 
construction of the remedial measures.  The final OM&M Plan will be employed with 
other post-construction site management measures (i.e., soil/fill management and 
institutional controls certification) to assure the continued effectiveness of the 
remedy in protecting human health and the environment 

1.1 Constructed Remedial Measures  

The basis for the remedial approach and design are presented in detail in the 
January 2008 Remedial Design Report and associated Design Plans and Specifications 
(Ref. 2) prepared by Benchmark Environmental Engineering & Science, PLLC 
(Benchmark). The remedial measures to be constructed at the site include:  

 
 Preparing the site by clearing and grubbing. 

 
 Consolidating the waste/fill into an area of 5 acres or less. 

 
 Capping the consolidated wastes with a low-permeability soil cover 

followed by seeding to foster natural habitat. 
 

 Installing a passive gas venting system. 
 

 Monitoring groundwater to check for changes in groundwater chemistry. 
 

Figure 2 illustrates the planned completed remedial measures.  A brief 
description of the construction is presented below. 

1.1.1 Site Preparation 

Site preparation involves clearing, grubbing, and improving access required for 
the consolidation and covering work.  To facilitate heavy equipment access to the 
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site, the access drive extending from Bentley Road to the northwestern limit of the 
waste fill will be re-established and shored, if necessary, with crushed concrete or 
aggregate.  In addition to the access drive, clearing will be performed in and around 
the area of waste consolidation to allow equipment access. Trees, shrubs, and brush 
within the work limits will be removed to facilitate construction and post-closure 
maintenance work.  Vegetation will be stripped off the surface of the waste fill piles.  
The vegetative layer as well as excess soil/fill generated from the clearing work will be 
disposed beneath the cover soils. 

1.1.2 Waste Fill Consolidation and Grading 

Waste/fill consolidation will involve relocating the waste/fill piles presently 
located at various location across the center of the Site into a single waste/fill area.  
Following clearing, grubbing, and consolidation of waste fill, the sub-grade will be 
uniformly graded to the lines and grades depicted on construction grading plans to 
promote surface water drainage. The resultant waste/fill consolidation area will have 
a footprint of approximately 4.5 acres. 

1.1.3 Cover System 

The final cover system will provide long-term minimization of leachate 
formation by limiting the infiltration of surface water during the post-closure period.  
The final cover system will be constructed so that it functions with minimum 
maintenance, promotes drainage, and minimizes erosion.  The design of the cover 
system calls for providing a minimum 18-inch thick recompacted low permeability 
(1x10-6 cm/sec) soil barrier layer and 6 inches of topsoil. The outlying areas formerly 
covered by waste fill as well as the waste/fill cover soils will be seeded to promote 
vegetative growth. 

1.1.4 Passive Gas Venting System 

Passive gas venting wells will be installed through the waste/fill to relieve gas 
buildup beneath the cover system at a density of approximately one per acre to yield 
5 wells.  In general, the gas venting wells will be constructed of 4-inch Schedule 40 
PVC with 180 degree (gooseneck) risers and wire bird screens.  Gas venting wells will 
be installed a minimum of 5 feet into the waste or to the top of native soils, 
whichever is encountered sooner, and will be screened in an approximate 3-foot 
diameter annular space filled with washed backfill material having a minimum 
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permeability of 1 x 10-3 cm/s.  Waste material excavated during gas vent installation 
will be disposed within the consolidation area subgrade. 

1.1.5 Groundwater Monitoring Network 

The July 2006 Post-Remedial Groundwater Monitoring Plan (Ref. 3) prepared 
for the Peter Cooper Markhams Site will be used to detect changes in Site conditions 
following implementation of remedial measures. Groundwater monitoring will 
include both water quality and water level monitoring.  Samples will be collected on a 
semi-annual (spring and fall) basis for the first two years of monitoring, and may be 
reduced to annually thereafter if the data supports the reduction.  The Post-Remedial 
Groundwater Monitoring Plan identifies groundwater and surface water sampling 
locations; collection procedures; analytical parameters and methodology; and data 
reporting and interpretation requirements that will be implemented following 
construction of the recommended remedial measures. 

Groundwater monitoring will be performed at the following network 
locations, where the “S” identifier indicates a shallow overburden monitoring well: 

 
• Upgradient monitoring well MW-9S. 

 
• Perimeter downgradient monitoring wells MW-5S, MW-7S, and MW-8S. 

 
• Downgradient Wetland F (surface water). 

 
In addition, the following locations will be monitored for water elevation 

information to facilitate preparation of overburden isopotential maps: 
 
• Monitoring wells MW-4S and MW-6S.  

 
Monitoring well MW-2SR (between Wetland B and waste/fill consolidation 

area) is slated to undergo replacement and sampling during the remedial measures 
construction.  Depending on analytical results, monitoring well MW-2SR may be 
retained for continued monitoring. 
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2.0 POST-CONSTRUCTION ACTIVITIES 

2.1 Program Responsibilities 

Post remedial construction activities at the Peter Cooper Markhams Site are 
the responsibility of the Respondents who entered into a Consent Decree to 
complete the remedial measures.  Benchmark Environmental Engineering & Science, 
PLLC will assist in performing monitoring and maintenance related to the site, 
including routine cover system maintenance and repairs; environmental monitoring; 
and preparation of reports. 

2.2 Site Contacts 

As indicated above, post-remedial operations, maintenance, and monitoring 
requirements as well as corrective measures, if necessary, are the responsibility of the 
Respondents.  The United States Environmental Protection Agency (USEPA) will 
serve as the regulating agency for these efforts.  The contact persons for these parties 
are listed below: 

 
Representatives for Respondents 
 
Dr. Michael Joy   Mr. John Wittenborn 
Lipman Biltekoff, LLP  Kelley Drye & Warren, LLP 
333 International Drive  Washington Harbour, Suite 400 
Williamsville, NY 14221  3050 K Street, NW 
     Washington, DC 20007-5108 
 
 
USEPA 
 
Ms. Sherrel Henry 
Peter Cooper Markhams Superfund Site Project Coordinator 
U.S. Environmental Protection Agency, Region II 
Emergency and Remedial Response Division 
290 Broadway - 20th Floor 
New York, NY 10007-1866 
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2.3 Site Monitoring 

The July 2006 Post-Remedial Groundwater Monitoring Plan (Ref. 3) prepared 
for the Peter Cooper Markhams Site will be used to detect changes in Site conditions 
following implementation of remedial measures. Groundwater monitoring will 
include both water quality and water level monitoring.  Samples will be collected on a 
semi-annual (spring and fall) basis for the first two years of monitoring, and may be 
reduced to annually thereafter if the data supports the reduction.  The Post-Remedial 
Groundwater Monitoring Plan identifies groundwater and surface water sampling 
locations; collection procedures; analytical parameters and methodology; and data 
reporting and interpretation requirements that will be implemented following 
construction of the recommended remedial measures. 

2.4 Site Inspection 

Inspection and maintenance of the Peter Cooper Markhams Site will be 
performed by Benchmark personnel experienced in the construction and inspection 
of remedial measures involving cover systems.  During the first year of post-closure 
care and monitoring, the site will be inspected by Benchmark after major rainfall 
events or, in the absence of major rainfall events, on a minimum of two occasions 
coincidental with groundwater monitoring events.  For the purposes of these 
inspections, a major rainfall event refers to a 2-year, 6-hour storm with a rainfall 
accumulation of approximately 1.6 inches (Northeast Regional Climate Center).  The 
Peter Cooper Markhams Site will be inspected for: 

 
 Integrity of cover, including: 

o Erosion or settling of cap materials 
o Cracking/breaches in cover 
o Loss of slope 
o Pooling or ponding of surface water 
o Loss of vegetative cover 
o Presence of undesirable plant or animal species 
 

 Visible debris, litter and waste from illegal dumping activities. 
 
 Integrity of gas vents. 

 
 Integrity of access roads and gate. 
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 Integrity of monitoring wells, including but not limited to working locks, 
adequate surface seals and protective casings, and sediment intrusion.   

 
Inspection findings will be recorded on the Post-Closure Field Inspection 

Report (see Appendix B).  The results of the inspections shall be transmitted to the 
USEPA Project Coordinator following review and any problems recorded over the 
course of the year will be summarized in the annual groundwater monitoring report 
described in Appendix A. After the first two years of post-closure care and 
monitoring, site inspections will be performed on an annual basis.  

 

2.5 Routine Site Maintenance 

A discussion of typical site maintenance requirements is presented below. 

2.5.1 Cover System Maintenance 

Cover system maintenance will be performed over the 30-year post-closure 
care period. Routine maintenance will include the hand or small equipment removal 
of woody vegetation on the cover system to prevent the development of deep rooted 
vegetation.  This operation will be scheduled annually, in mid-summer to avoid 
disturbance of potential ground-nesting wildlife. 

The need for cover repairs due to minor erosion and/or settling will be 
determined each time the site is inspected and mowed.  Any signs of erosion, 
burrowing or other site maintenance problems will be corrected as soon as possible. 
All bare spots in the final cover vegetation will be reseeded and fertilized.  Seed and 
fertilizer will be of the same general type and quality as originally specified (see 
Appendix C).   

If erosion or settling indicates the need for cover soil repair, it will be made 
following the same procedures and will use the same materials that were used during 
the original construction activities.   

2.5.2 Access Road and Gate 

The access road to the Site will be maintained in passable condition by vehicle 
so that routine inspections and required maintenance activities on the consolidated 
waste fill area can be carried out.  The gate will be inspected concurrent with the 
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access road and will be repaired, if necessary, to assure working condition and 
discourage trespassing. 

2.5.3 Gas Vent System 

During the quarterly site inspections, gas vents will be inspected for overall 
integrity, plugging, and damage.  Plugged gas vents will be assessed to determine the 
source of the blockage and mitigated during the inspection as necessary.  Damaged 
gas vents will be repaired or rebuilt to restore them to original design configuration.  
Any sign of stressed vegetation (i.e., yellowed, browned, or absent) either immediately 
around the gas vents or across the site will be noted on the Post-Closure Inspection 
Report.   

2.5.4 Groundwater Monitoring System 

The integrity of all groundwater monitoring wells will be evaluated as part of 
routine groundwater monitoring events scheduled during post-closure.  Monitoring 
well integrity, including but not limited to sediment intrusion, working locks, 
adequate surface seals, and protective casings, will be evaluated.  In addition, the well 
riser will be inspected for cracks and damage.  Well repair, if necessary, will be 
performed to restore the well to original construction conditions.   

If it is determined through long-term monitoring that a well no longer 
provides adequate information pertinent to post-closure monitoring or a monitoring 
well requires replacement, a well decommissioning request will be drafted, submitted 
to the USEPA for approval, and implemented in accordance with Benchmark’s 
standard operating procedures presented in the Post-Closure Groundwater 
Monitoring Plan (see Appendix A).  A procedure for new well installation will be 
submitted for replacement wells, if required. 

2.6 Remedial Measures Performance Evaluation 

The remedial measures performance evaluation will focus on the efficacy of 
the waste/fill consolidation and low-permeability cover system in reducing off-site 
groundwater contaminant loadings.  As such, it is necessary to periodically confirm 
that the remedial measures are in fact preventing off-site migration of contaminant 
concentrations at an unacceptable level.  This will be accomplished through a 
combination of: off-site (downgradient) groundwater monitoring southwest of the 
consolidated waste fill area and groundwater elevation monitoring.  The 
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Groundwater Monitoring Plan for the site, presented as Appendix A, describes the 
proposed monitoring approach in detail. 

  The performance evaluation will consider the off-site groundwater 
monitoring data against NYSDEC Class GA groundwater quality standards and 
guidance values, as well as historic and ongoing results to check for concentration 
trends.   
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3.0 CONTINGENCY MEASURES 

3.1 General 

The objective of this Section is to establish procedures for handling cover 
system damage or other detrimental Site conditions that occur outside the scope of 
routine maintenance.   

Natural occurrences such as storms, drought, and subsidence should be 
considered “expected occurrences” and are addressed under Section 2.3.  Other 
occurrences that are not expected to occur but may be discovered during a routine 
post-closure inspection are presented below. All corrective action, where appropriate, 
will be executed in a timely fashion after notifying the USEPA Site Project 
Coordinator. 

3.2 Leachate Breakout  

Leachate breakouts through the cover system would typically be discovered 
during regularly scheduled site inspections.  Breakouts are often characterized by clear 
or discolored localized seepage through the consolidation area cover.  The most likely 
location for such a breakout would be along the lower slope or toe of the 
consolidated fill area. Damage from such a breakout will be repaired as quickly as 
possible with soil materials and methods as specified in the remedial construction 
specifications (see Appendix C). Areas where leachate breakouts occur will receive 
additional cover material that shall be compacted and covered with topsoil for 
vegetative growth.   

If cover repair/supplement methods to control leachate are unsuccessful 
Benchmark will prepare a work plan, for submittal to and approval by USEPA, to 
determine appropriate response efforts. These may include more aggressive actions to 
control, minimize, or eliminate the conditions that are contributing to leachate 
breakout, or collection and onsite or offsite treatment and disposal of leachate. 

3.3 Severe Erosion and Compromise of Cover System Integrity 

Similar to leachate breakouts, erosion and a compromise of cover system 
integrity would be discovered during regularly scheduled site inspections.  The cause 
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of severe erosion will be investigated and repairs will be made consistent with the 
remedial construction specifications. These may include:  

 Stripping and stockpiling topsoil and barrier protection layer material from 
the affected area for major soil cover material repairs. 

 
 Regrading and recompacting the affected area with barrier soils in 

accordance with the specifications for barrier layer construction. 
 

 Replacing topsoil and reseeding in accordance with the specifications for 
topsoil and turf. 

 
 If the cause of severe erosion is attributable to a condition that is likely to be 

frequently repeated (e.g., a surface water shedding pattern), Benchmark will prepare 
and submit to USEPA for approval a proposed design modification to mitigate the 
problem. 

3.4 Unauthorized Dumping or Disposal 

Unauthorized dumping or waste disposal will be reported to the USEPA, 
NYSDEC and local law enforcement officials.  Appropriate measures will be taken to 
determine the waste characteristics, containment requirements, and necessary 
removal techniques.  The waste will be removed and disposed of at an approved 
disposal facility.  Efforts will be taken to eliminate further dumping and restrict 
subsequent entry to the site.  Persons found responsible for illegal dumping will be 
prosecuted according to the law and will be held accountable for all costs incurred in 
removing and disposing the waste. 

3.5 Vectors 

As a part of each site inspection event, evidence of vectors will be recorded 
and described in the Post-Closure Field Inspection Report.  Vectors include but are 
not limited to rodents, insects and birds.  In the event that a vector problem does 
arise, a plan for corrective action (e.g., trapping or extermination program 
implemented by licensed professionals) will be submitted to the USEPA for approval 
and implemented accordingly. 
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3.6 Air Contamination 

Based on Remedial Investigation findings, gas venting to the atmosphere is 
not anticipated to present a health or fire risk based on conditions measured during 
advancement of waste fill soil borings.  Should it be suspected that methane gas 
generation poses an explosion or human health hazard, Benchmark will notify the 
USEPA.  If it is determined that such a hazard is present, a work plan will be 
developed, for submission to and approval by the USEPA, to determine if the 
venting system is functioning properly and to determine the appropriate response 
actions.  Possible response actions include replacing portions of the venting system, 
adding new vents, or installing an active gas withdrawal system.  Any proposed 
remedial actions would be approved through the USEPA prior to implementation 

3.7 Fire 

Fires will be immediately reported to the local fire department.  Fires will be 
quenched according to approved fire department protocol.  Damage to the gas vents, 
surface drainage system, or final cover materials will be repaired where these systems 
have been compromised. 

3.8 Vandalism 

Vandalism will be reported to the local law enforcement authorities.  If 
vandals have gained entry to the site, appropriate measures will be taken to eliminate 
or restrict future access.  Vandalism to site structures, including gas and groundwater 
collection, groundwater monitoring and surface water management systems will be 
repaired as appropriate where the damage is determined to have compromised the 
integrity of the final cover or the function of the surface drainage system.  Persons 
found in the act of site vandalism will be prosecuted according to the law and will be 
held responsible for all costs incurred in repairing the damage to pre-existing 
conditions. 

3.9 Emergency Phone Numbers 

The following telephone numbers should be used in the event of an 
emergency at the site: 
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Hospital      Fire Department 
Tri-County Memorial Hospital   Dayton Fire District #1 
100 Memorial Drive     9604 Allen Street 
Gowanda, NY 14070-1111    Dayton, NY 14041 
(716) 532 -3377     (716) 532-2627 
 
 
Ambulance      Police 
Gowanda Ambulance Service   Gowanda Police Dept. 
56 Chestnut Street     27 E Main Street  

 Gowanda, NY 14070     Gowanda, NY 14070 
(716) 532-2323     (716) 532-2020 
 
 
The site location is:  Peter Cooper Markhams Site 
    Bentley Road 
    Markhams, New York 

(approximately 6 miles south of Gowanda, NY) 

3.10 Emergency Procedures and Evacuation Route 

Benchmark employees, local fire, police, emergency response teams, hospitals, 
and/or contractors who may be working at the site will be informed of the site 
location, layout, and potential site safety hazards.  In case of an emergency, all on-site 
personnel will meet at the northwest end of the access road where it intersects with 
Bentley Road and await further instruction.  Figure 3 presents the hospital route.  
Directions to the hospital are as follows (approximately 8.3 miles): 

1. From the Site turn right onto Bentley Rd. 
 
2. Make a slight right onto Markham Road (Route 57) 

 
3. Make a slight left onto Route 62 (Fair Plains Rd.). 
 
4. Continue on Route 62 (Jamestown St.) into Gowanda until the five-

way intersection  
 

5. Turn left at the intersection onto West Main Street and travel west for 
3 blocks. 

 
6. At Aldrich Street turn right and proceed north to the first street on the 

left, Memorial Drive. 
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7. Make a left onto Memorial Drive and proceed to the Tri-County 
Memorial Hospital at 100 Memorial Drive  

 
8. The hospital will be on the right side of Memorial Drive.  Follow signs 

to ER.  
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4.0 HEALTH AND SAFETY PLAN 
The Site-Specific Health and Safety Contingency Plan (HSCP) developed for 

use during implementation of remedial measures will be used during post-remedial 
on-site activities. Site representatives, contractors, and any other persons performing 
work at the Site shall be required to develop and enforce a HSCP as or more 
stringent than Benchmark’s HSCP. 
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5.0 DOCUMENTATION REQUIREMENTS 

5.1 Semi-Annual Reporting 

All groundwater monitoring data will be submitted to the site contacts listed in 
Section 2.3 on a semi-annual basis approximately 60 days after completion of 
sampling activities unless otherwise agreed to with the USEPA.  This information will 
be accompanied by a brief cover letter from Benchmark that summarizes the 
environmental data, describes the monitoring covered by the reporting period, and 
notifies the USEPA of any problems/corrective measures taken. 

It is the intention of the Post-Closure Groundwater Monitoring Plan to 
perform semi-annual (i.e., spring and fall) monitoring for the first two years of post-
closure.  Subsequent to completion and semi-annual report submission, groundwater 
monitoring will be conducted on an annual basis thereafter.  Annual reporting will 
thereafter be performed in accordance with Section 5.2 of this Plan. 

5.2 Annual Reporting 

An Annual Monitoring and Maintenance Summary Report, which will include 
the following, will be prepared and submitted to the site contacts listed in Section 2.3: 

 
 Results of post-closure site inspections. 

 
 A discussion of site maintenance activities. 

 
 A summary of groundwater elevation measurements.  These results will 

be tabulated and used to prepare groundwater isopotential contour 
maps. 

 
 A summary of semi-annual monitoring results including contraventions 

of New York State Water Quality Standards. 
 

 A discussion of sample analytical results, including elevations of 
parameters above background concentrations. 

  
 A discussion of changes in groundwater quality that has occurred 

throughout the year. 
 

 Any proposed changes to the Post-Closure Groundwater Monitoring 
Plan. 
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PURPOSE 

This guideline presents a method for the abandonment and decommissioning of wells that 

are no longer reliable as competent monitors of formation groundwater.  Well abandonment 

and decommissioning is required in order to remove a potential pathway for the vertical 

migration of impacted groundwater and/or surface water. 

PROCEDURE 

1. Examine the existing well to be abandoned/decommissioned and review well 
construction detail information (if applicable) to determine well depth,, 
screened interval, diameter, material of composition and other construction 
details.  Establish appropriate equipment requirements for removal of the 
well. 

 
2. Determine the most suitable seal materials as discussed in the next section. 

3. Attempt to remove the well using a drilling rig, by using the following 
procedures: 

• Attaching the winch line to the well to see if it can be removed by 
pulling; 

• Using the rig's hydraulics to advance casing incrementally; 
• If a cable tool rig is available, bump back the casing using the 

cathead and drive block. 
 

3. Upon removal of the well, ream the borehole by advancing the augers 
approximately one foot beyond the total depth of the well.  Rotate the augers 
at a speed sufficient to remove the construction materials (i.e., filter pack, 
bentonite seal, etc.) from the borehole annulus (if possible). Backfill the 
resulting borehole with cement/bentonite grout, by tremie method, to 
approximately one foot below ground surface. Fill the remaining borehole to 
match the existing grade elevation and material of construction (i.e., clean 
native soil, concrete or asphalt, as necessary).  Go to Step 10. 
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4. If the well cannot be removed from the borehole over-drill the borehole and 
well to approximately two (2) feet below the well depth.  Upon reaching the 
desired depth, remove the well from within the augers and go back to Step 3. 

 
5. If the borehole cannot be reamed out using conventional drilling techniques 

(i.e., over-drilled), remove or puncture the base plate of the well screen using 
the drill rig and associated equipment by pounding with the drill rods.  Upon 
filling the well with grout by tremie method, slowly pull the well from the 
ground surface to allow the grout to evacuate through the bottom of the well 
to fill the void space created by removal of the well casing.  Continue adding 
grout mix to the well casing, as necessary, to fill the void space to 
approximately one foot below ground surface.  Fill the remaining borehole to 
match the existing grade elevation and material of construction (i.e., clean 
native soil, concrete or asphalt, as necessary).  Go to Step 10. 
 
If the driller is unsuccessful at removing or puncturing the base plate of the 
well due, in part, to well construction materials (i.e., stainless steel or black 
iron), go to Step 6. 

 
6. Insert a tremie pipe down the well to the bottom and pump a 

cement/bentonite grout mixture to a depth one to two feet above the top of 
the screen. 

 
7. Perform a hydraulic pressure test on the portion of the well casing above the 

grouted screen section.  Allow the grout to set up for a period not less than 72 
hours before pressure testing of the grouted interval.  Place a pneumatic 
packer a maximum of 4.5 feet above the top of the slotted screen section of 
the well.  The infiltration pressure applied to the packer shall not exceed the 
pressure rating of the well casing material.  If the interval between the top of 
the grout and the bottom of the packer is not saturated, potable water will be 
used to fill the interval.  A gauge pressure of 5 psig at the well head shall be 
applied to the interval for a period of 5 minutes to allow for temperature 
stabilization.  After 5 minutes, the pressure will be maintained at 5 psig for 30 
minutes.  The grout seal shall be considered acceptable if the total loss of 
water to the seal does not exceed 0.5 gallons over a 30-minute period. 
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8. If the grout seal is determined to be unacceptable, tremie grout an additional 5 
feet of well riser above the failing interval and retest as specified above (see 
Step 7). 

 
9. If the grout seal is determined to be acceptable, tremie grout the remainder of 

the well until grout displaces all formation water and a grout return is visible in 
the well at the surface.  Cut off well casing at a depth of five feet or greater 
below ground surface and backfill the remaining borehole to match the 
existing grade elevation and material of construction (i.e., clean native soil, 
concrete or asphalt, as necessary). 

 
10. Record all well construction details and abandonment procedures on the Well 

Abandonment/Decommissioning Log (sample attached). 

CEMENT/BENTONITE GROUT MIXTURE 

The cement/bentonite grout mixture identified below is generally considered the most 

suitable seal material for monitoring well advancement and abandonment. Grout 

specifications generally have mixture ratios as follows: 

Grout Slurry Composition (% Weight) 

1.5 to 3.0% - Bentonite (Quick Gel) 
40 to 60% - Cement (Portland Type I) 
40 to 60% - Potable Water 

MISCELLANEOUS 

All removed well materials (PVC, stainless steel, steel pipe) should be decontaminated (if 

necessary) as per the project specific Drilling and Excavation Equipment 

Decontamination FOP and removed from the site.  The project manager will determine 

the destination of final disposal for all well materials.  All drill cuttings (depending on site 

protocol) should be placed in DOT-approved 55-gallon drums, labeled and sampled in 
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accordance with Benchmark’s field operating procedure Management of Investigation-

Derived Waste in order to determine proper removal and disposal procedures.  The drilling 

subcontractor will provide any potable water utilized during this field activity from a known 

and reliable source (see Notes section). 

ATTACHMENTS 

Well Abandonment/Decommissioning Log (sample) 

REFERENCES 

New York State Department of Environmental Conservation, July 1988, Drilling and 
Monitoring Well Installation Guidance Manual. 

 
Driscoll, F.G., 1987, Groundwater and Wells, Johnson Division, St. Paul, Minnesota, p. 

1089. 
 
Benchmark FOPs: 
018 Drilling/Excavation Equipment Decontamination Protocols 
032 Management of Investigation-Derived Waste 

NOTES 

Tap water may be used from any municipal water treatment system. The use of an untreated 

potable water supply is not an acceptable substitute. 
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WELL ABANDONMENT/

DECOMMISSIONING LOG

PROJECT INFORMATION WELL INFORMATION
Project Name: WELL I.D.:

Client: Stick-up (fags):
Project Job Number: Total Depth (fbgs):
Date: Screen Interval (fbgs):
Weather: Well Material:

Diameter (inches):
BM/TK Personnel:
Drilling Company: Drilling Company Personnel:
Drill Rig Type:

DECOMMISSIONING PROCEDURES
Time Description of Field Activities
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