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1.0 INTRODUCTION

Benchmark Environmental Engineering and Science, PLLC (Benchmark) has
prepared this Site Management Plan (SMP) for the Peter Cooper Landfill Superfund Site in
the Village of Gowanda, Cattaraugus County, New York.

On February 12, 2009, a Consent Decree was entered in United States District Court
outlining the terms and conditions under which the cooperating PRPs would perform
remedial measures at the Site. A Remedial Design (RD) Work Plan describing the scope of
the planned remedial measures was subsequently prepared by Benchmark and submitted to
the USEPA in May 2009. The remedy was deemed substantially complete in August 2010.
In general, the remedy involved:

Excavating several hotspot soil/fill areas and consolidating this excavated material
in the Elevated Fill Subarea.

Covering the 5-acre Elevated Fill Subarea with a low-permeability soil cover,
consistent with the requirements of 6 NYCRR Part 360, including seeding with a
mixture to foster natural habitat.

Installing a passive gas venting system in conjunction with a final cover system for
the Elevated Fill Subarea.

Collecting leachate seeps and discharging the seeps to the POTW collection
system following pretreatment.

Stabilizing the Creek bank.

The RD Work Plan provided for preparation of an SMP following remedial measures

construction. The purpose of the SMP is to provide for the proper management of all Site

remedy and post-construction components, including institutional controls. The

components of the SMP include:

0021-010-100

An Operation, Maintenance, and Monitoring (OM&M) Plan describing ongoing
measures that will be undertaken in the post-remedial period to assure the
continued effectiveness of the remedy. The OM&M Plan includes post-remedial
groundwater monitoring to verify that groundwater quality does not degrade from
conditions measured during the site Remedial Investigation, requirements for
maintenance of the engineering controls (ie., cover soils and bank stabilization)
installed as part of the Site remedy, and a 5-year review, per CERCLA, to confirm
that the remedy continues to protect public health and the environment.
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= A Soil/Fill Management Plan identifying procedures to be undertaken if future
work or development activities on the Site uncover residual contamination, and
protocols for handling excess soil generated from future work activities, if any.

» An Environmental Easement that describes the institutional controls
incorporated into the remedy, and the means by which verification that the
institutional controls remain enforced and in-effect will take place.

The USEPA and NYSDEC monitored the remedial actions to verify the work was
performed in accordance with the RD Work Plan. A post-construction Remedial Action
(RA) Report was prepared to document the remedial construction activities, including any
deviations from the design.
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2.0 SMP COMPONENTS
This SMP consists of the following three parts:
PART TITLE
I Operation, Maintenance & Monitoring Plan
II Soil/Fill Management Plan
I1I Environmental Easement (Institutional Controls)
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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 Landfill Superfund Site (also referred to as the “Peter Cooper Gowanda
Site”, or the “Site”), located in the Village of Gowanda, New York (see Figures 1 and 2).
Accordingly, this Plan presents operation, maintenance and monitoring requirements for the
Elevated Fill Subarea final cover system and seep/groundwater collection and pretreatment
system, as well as groundwater, surface water, and landfill gas monitoring requirements.

In addition to the prescribed remedial measures called for by the Consent Decree,
certain additional improvements are planned and/or were implemented to facilitate
redevelopment of the site. As described in the Remedial Design Work Plan, the Village of
Gowanda in association with the University at Buffalo Center for Integrated Waste
Management developed a Reuse Assessment and Concept Plan (Reference 1) for the Site,
which concluded that the “highest and best use” of the property would be as a multi-use
recreational facility. The Reuse Assessment and Concept Plan envisions a publicly-available
Site incorporating elements such as a walking/biking trail, fishing access, outdoor picnic
areas, small boat launch and other related recreational features.

Following issuance of the Record of Decision for the Site, the Village of Gowanda
(the Village) and the cooperating potentially responsible parties (CPRPs) entered into
discussions concerning the Village’s redevelopment goals. It was agreed that a municipal
entity (ie., the Gowanda Area Redevelopment Corporation, or “GARC”) would take
ownership of the site and that GARC and/or the Village would perform certain post-
remedial operation, maintenance and monitoring activities in exchange for provision of
select non-remedial construction activities (e.g., debris removal) and funding by the
cooperating PRPs to facilitate park redevelopment. Prior to allowing public access to the
site GARC and/or the Village will also place cover soils or construct impervious cover (e.g.,
concrete pad for a park pavilion) across the area of the site outside of the remediated
Elevated Fill Subarea to satisfy New York State Department of Environmental Conservation
(NYSDECQ) requirements for Brownfield site redevelopment per 6NYCRR Part 375.

To provide a comprehensive post-remedial OM&M Plan, this document addresses
both the constructed remedial measures called for under the Consent Decree as well as the
planned park cover system. This final OM&M Plan will be employed with other post-
construction site management measures (ie., soil/fill management and institutional controls
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certification) to assure the continued effectiveness of the remedial measures and park cover

system.

1.1  Constructed Remedial Measures

Benchmark Environmental Engineering & Science, PLLC (Benchmark) substantially
completed the remedial construction activities on a design-build basis during the period of
July 2009 through November 2009, with final site restoration completed in July-August
2010. The following measures were constructed as more fully described in the Remedial
Action Report for the site (Ref. 2):

Groundwater/Seep Collection, Conveyance and Pretreatment System
Creek Bank Erosion Protection

Hotspot Removal

Elevated Fill Subarea Cover System Improvements

Passive Gas Venting System

Groundwater Monitoring wells

Figure 3 provides a schematic showing the approximate location of the remedial

measures. A brief description of the construction is presented below.

1.1.1 Site Preparation

Site preparation and grading initially involved mobilization of heavy equipment and
temporary field offices, construction of storm water management and erosion controls, and
implementation of community air monitoring. To facilitate heavy equipment access to the
creek, the haul road constructed along the northeastern side of the Elevated Fill Subarea
during the 1997 bank stabilization project completed by NYSEG was re-established and
continued around the creek side of the Elevated Fill Subarea. Trees, shrubs and brush
within the Elevated Fill Subarea work limits were then removed to facilitate construction and
post-closure maintenance work. Woody vegetation and stumps within the work limits were
chipped and disposed on-site in a layer no more than 2-inches thick beneath the barrier
layer. Vegetation was then stripped off the Elevated Fill Subarea surface and disposed in a
uniform layer beneath the cover soil.

1.1.2 Hotspot Soil Consolidation
Arsenic-impacted soil/fill in the LFSS-6 and SB-2 Subareas (totaling approximately
171 CY) was excavated to achieve the site-specific arsenic cleanup goal of 120 mg/kg.

21-001- BreNCcHMARK
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Approximately 196 cubic yards of VOGimpacted soil/fill in the MWFP-3 Subarea was
excavated to achieve the site-specific cleanup goals of 0.6 mg/kg for carbon tetrachloride,
0.3 mg/kg for chloroform, and 1.4 mg/kg for tetrachloroethene. The excavated soil/fill
from these subareas was placed in the Elevated Fill Subarea before cover system
construction. The soil/fill was placed in maximum 12-inch lifts and compacted wet of
optimum moisture content to a minimum of 90 percent of the modified proctor maximum
density as determined by the Modified Proctor Compaction Test. Backfill in the hotspot
areas was from the same approved source as that employed for the cover system.

1.1.3 Elevated Fill Subarea Cover System Improvements

Following clearing and grubbing, the approximate 5-acre Elevated Fill Subarea was
regraded to facilitate runoff. Non-settleable debris removed from the planned park
redevelopment area that was considered suitable for onsite disposal and soils from the
excavation of a clean utility corridor in the planned park redevelopment area were also
placed, spread and compacted in the Elevated Fill Subarea. The existing cover was
supplemented to provide for a minimum 18-inch thickness of recompacted (typically 1x107
cm/sec or lesser permeability) clay soil barrier layer and 6 inches of topsoil over the 5-acre
area. The Elevated Fill Subarea cover was seeded per the contract specifications to provide
for a good stand of grass that will foster natural habitat.

1.1.4 Groundwater/Seep Collection and Conveyance

The remedial measures for the Elevated Fill Subarea included re-grading of the
adjacent bank (excluding the riprap-stabilized area on NYSEG’s property) to remove
existing concrete blocks and boulders and provide a uniform slope for reduced erosion
potential. A seep collection trench was then excavated into the surface of the weathered
shale bedrock at the toe of the slope to intercept and collect the seeps. A perforated
drainage pipe and granular media envelope collect and transmit seeps/groundwater to a
packaged leachate pump station. The seeps/groundwater are pumped to an onsite
pretreatment building incorporating flow monitoring equipment and a metering pump to
deliver oxidant (hydrogen peroxide or other oxidant) prior to discharge to the Village of
Gowanda sanitary sewer. The slope of the regraded bank is lined with a geocomposite
drainage layer, leading to the collection trench, covered by a geomembrane liner to prevent
seep breakout and mitigate creek or surface water infiltration during high water conditions.

0021-001-900 BrNCcHMARK
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The liner extends vertically to the 100-year floodplain elevation, and is protected from
erosion by a surface layer of large riprap over a non-woven geotextile fabric and gravel bed.

1.15 Passive Gas Venting System

Five passive gas vents were installed through the sludge fill in the Elevated Fill
Subarea to relieve gas buildup beneath the cover system. Waste material excavated during
gas vent installation was disposed within the consolidation area subgrade. The gas venting
wells were constructed of 3-inch Schedule 40 PVC with a galvanized steel casing. Gas
venting wells were installed a minimum of 10 feet into the waste and were screened in an
approximate 3-foot diameter annular space filled with washed backfill material having a
minimum permeability of 1 x 10 cm/s. The vents were constructed with individual, 16-
foot tall risers to promote atmospheric dispersion of odor-causing constituents.

1.1.6 Groundwater Monitoring Network

The approved March 2009 Post-Remedial Groundwater and Surface Water
Monitoring Plan, included as Appendix A, will be used to detect changes in Site conditions
during the post-remedial monitoring period. 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 and Surface
Water Monitoring Plan identifies groundwater and surface water sampling locations;
collection procedures; analytical parameters and methodology; and data reporting and

interpretation requirements.

12  Planned Park Cover System

The cover system to be constructed by GARC and/or the Village of Gowanda will be
in place prior to allowing public use of the site. It is anticipated that GARC and/or the
Village of Gowanda will initially regrade and fill the portion of the site outside of the
Elevated Fill Subarea to eliminate low areas and provide level surfaces that will facilitate
mowing and recreational use, followed by construction of the cover system in areas not
otherwise covered by impervious parking, structures, etc. The cover system will generally
involve: placement of 1-foot of clean soil cover soil having concentrations that meet the
lower of NYSDEC Soil Cleanup Objectives (SCOs) for commercial use or protection of
groundwater (per 6NYCRR Part 375-6) in areas designated for passive recreation; and
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placement of 2-feet of clean soil cover meeting the lower of NYSDEC SCO:s for restricted
residential use or protection of groundwater (per 6NYCRR Part 375-6) in areas designated

for active recreation.
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2.0 PROGRAM RESPONSIBILITIES AND SITE CONTACTS

2.1 Program Responsibilities

The cooperating Potential Responsible Parties (CPRPs) and the Village of Gowanda
have developed a coordinated plan to share post remedial responsibilities at the Peter
Cooper Landfill Site. A general breakdown of the responsibilities to be performed by both
parties is presented for each category below.

2.1.1 Seep/Groundwater Collection and Pretreatment System
The Village of Gowanda is responsible for operation, maintenance and monitoring of
the seep/groundwater collection and pretreatment system. Anticipated OM&M work
includes:
=  Maintain collection system line (flushing, repairs if necessary).
» Operate and maintain lift station pumps.
= Maintain pretreatment system building and operate/ maintain all included mechanical,
electrical and HVAC equipment.
* Provide chemical oxidant for hydrogen sulfide control, as necessary.
= Perform influent/effluent sampling, analysis and reporting as necessary per the
Significant Industrial User (SIU) Discharge Permit issued by Village of Gowanda (see
Appendix F).
*  Maintain and pay all utility fees.
* Plow and repair access to pretreatment building as necessary.

2.1.2 Cover System and Creek Bank Erosion Protection
The Village of Gowanda is responsible for maintenance of the cover system and
creek bank erosion protection. OM&M work includes:

Mowing or brush hogging (if required).

Removal of undesirable/invasive species (e.g., shrubs, saplings, vectors).

Filling of ruts and eroded areas with soil to finish grade.

Seeding, fertilizing and mulching of bare patches and erosion repair areas to provide
thick grass cover.

» Maintaining riprap cover over synthetic membrane.

= Repair or replacement of broken or damaged gas vent risers, fittings, appurtenances
and supports.
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2.1.3 Environmental Monitoring and Inspection

The CPRPs are responsible for implementing required post-remedial environmental
monitoring (per Appendix A) as well as inspection of the Elevated Fill Subarea cover system
and bank protection until such time as the CERCLA 5-year review is complete, at which
point GARC may assume responsibility for these services. Benchmark or other qualified
personnel may assist in providing these services, which include:

* Post-remedial groundwater, surface water and gas vent sampling and analysis
*  Groundwater monitoring well repair (as necessary)

* Routine cover system and creek bank stabilization (riprap) inspections

* Elevated Fill Subarea inspection and environmental monitoring reports

2.1.4 Park Cover System and Redevelopment Improvements

The Village of Gowanda will be responsible for monitoring and maintaining the park
cover system and all other improvements constructed for use of the Site as a public park.
This will include all certifications required by the Site Management Plan that the park cover
system and site use restrictions remain in place and in effect, and that Site groundwater is not
being extracted (other than for environmental sampling and as provided by the
seep/ groundwater collection system remedial measure). In addition, the Village of Gowanda
will be responsible for all repairs to the park cover system and remedial measures caused by

vandalism.

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 CPRPs.
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 CPRPs:

Dr. Michael Joy Mr. John Wittenborn

Lipman Biltekoff & Joy, LLP Kelley Drye & Warren, LLP
333 International Drive Washington Harbour, Suite 400
Williamsville, NY 14221 3050 K Street, NW

Washington, DC 20007-5108
0021-001-900 - BENCHMARK
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Mr. Seth Davis

Elias Group, LLP

411 Theodore Fremd Avenue
Suite 102

Rye, New York 10580

Representatives for GARC:

Mr. Michael Hutchinson
Superintendent/Public Works
Village of Gowanda

27 E. Main Street

Gowanda, New York 14070

USEPA:

Ms. Sherrel Henry

Peter Cooper Landfill 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

NYSDEC:

Mr. Maurice Moore

New York State Department of Environmental Conservation
270 Michigan Avenue

Buffalo, New York 14203-2999
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3.0 REMEDIAL MEASURES OPERATION, MAINTENANCE
AND MONITORING

3.1 Groundwater and Surface Water Monitoring

The Post-Remedial Groundwater and Surface Water Monitoring Plan (see Appendix
A to this Plan) will be used to detect changes in Site conditions following implementation of
remedial measures. Benchmark or other CPRP-designated personnel will complete this
work through the CERCLA 5-year review, at which point responsibility may shift to the
Village. Groundwater monitoring includes 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. Sample collection frequency and analytical parameters may be reduced thereafter
(with USEPA approval) if the data supports the reduction. The Post-Remedial Groundwater
and Surface Water Monitoring Plan identifies groundwater and surface water sampling
locations; collection procedures; analytical parameters and methodology; and data reporting

and interpretation requirements.

3.2 Elevated Fill Subarea Cover Monitoring

Inspection of the Elevated Fill Subarea cover system will be performed by
Benchmark or other CPRP-designated personnel experienced in the construction and
inspection of remedial measures involving cover systems. (As indicated above, this
responsibility may shift to the Village following the CERCLA 5-year review). During the
first year of post-closure care and monitoring, the Elevated Fill Subarea cover will be
inspected on a minimum of two occasions coincidental with groundwater monitoring events.

The cover will be inspected for:

» Integrity of cover, including:

Erosion or settling of cap materials
Cracking/breaches in cover

Loss of slope

Pooling or ponding of surface water

Loss of vegetative cover

Presence of undesirable plant or animal species

OO0 0 0O 0 O

» Visible debris, litter and waste from illegal dumping activities.

» Integrity of gas vents.
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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 will 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 monitoring, site inspections will be performed on an

annual basis.

3.3 Creek Bank Erosion Protection Inspection

Concurrent with the Elevated Fill Subarea cover system inspection, the creek bank
erosion protection will be inspected to check for floodwater damage or other concerns,
including seep breakout. Observations will be recorded on the Post-Closure Field
Inspection Report.

3.4 Routine Site Maintenance

A discussion of typical site maintenance requirements is presented below.

3.4.1 Cover System Maintenance

Cover system maintenance will be performed by the Village of Gowanda 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. Mowing or brush-hogging may be required if hand removal is not
sufficient. 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. Inspection personnel will convey results to the Village of
Gowanda to communicate repair needs. 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).
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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.

3.4.2 Access Drive
The access drive to the pretreatment building and lift station will be maintained by
GARC so that routine inspections and required maintenance activities on these facilities can

be carmed out.

3.4.3 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 (ie., yellowed, browned, or absent) either immediately around the gas vents or
across the site will be noted on the Post-Closure Inspection Report.

3.4.4 Groundwater Monitoring System

The integrity of all groundwater monitoring wells will be evaluated as part of routine
groundwater monitoring events. 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-Remedial Groundwater and Surface Water Monitoring Plan (see
Appendix A). A procedure for new well installation will be submitted for replacement wells,
if required.
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3.5 Seep/Groundwater Collection and Pre-Treatment System

3.5.1 General Description/Principle of Operation

As described in the Remedial Design Work Plan, the seep/groundwater collection
and pretreatment system involves recovery of seeps and groundwater along the creek side of
the Elevated Fill Subarea with pretreatment via oxidant addition to mitigate liberation of
hydrogen sulfide vapors. The pump station is fitted with float switches to maintain levels at
or below the collection piping inverts. Pumps will cycle between pump on (high level) and
pump off (low level) and will alternate to prevent differential wear of the pumps. At the
time of construction, the high level (pump on) was set at 19 feet 10 inches below the top of
the lift station rim, and the low level (pump off) was set at 22 feet 6 inches below the top of
the lift station rim. The recovered groundwater is pumped through a 2” HDPE force main
into the pretreatment building, where the flow is recorded and oxidant is delivered via
metering pump. A second 2” HDPE force main was installed between the pump station
and the pretreatment building as a backup. The oxidant supplied at the time the treatment
system was constructed was comprised of 50% hydrogen peroxide, which is a relatively
powerful oxidant that converts sulfides to sulfates. Alternatively, other oxidants may be
employed, including potassium permanganate. The resultant pretreated water is then
discharged to the Village of Gowanda sanitary sewer system.

Electrical service and control panels for the pumps are housed in the pretreatment
building, which is a pre-cast concrete building with a locking steel door. The building s
located proximate to the gravel drive area on Palmer Street across from Broadway to
facilitate access. Within the building, the HDPE force main transitions to Sch. 80 PVC
piping. A tee-fitting with an insertion-type flow sensor/transmitter is used to monitor flow.
The sensor transmits to a meter/recorder with instantaneous and total flow monitoring
capabilities.

To prevent potential surcharge of the sanitary sewer due to continued pump
operation during high flow events (as might occur during storm conditions), a manually
adjustable flow control valve is located in the building. The valve is adjusted to assure
discharge flow is controlled to a pre-established maximum rate acceptable to the Village of

Gowanda’s Department of Sewerage Management per the SIU permut.
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3.5.2 Process Equipment Description
A description of each of the process equipment units is provided below.
Manufacturer’s cut sheets for the equipment as well as the manufacturer’s recommended

operation and maintenance procedures are included in Appendix E.

3.5.2.1  Lift Station Pumps

Lift station pumps are Liberty Pumps® model LEH103M2-2 pumps with three phase,
208-280 VAC 1 HP motors. As previously discussed, each pump automatically starts and
stops via high and low float switches in the pump station. A third float serves as a high
level alarm. Hand/off/auto (HOA) switches are located on the pump control panel located
in the pretreatment building. Pump starters and overload protection are provided in the
pretreatment building as well. The well pumps are typically set in auto mode to allow
automatic start/stop; in this mode the pumps alternate such that the first pump runs and the
second pump is idle; following a discharge cycle the second pump runs and the other pump
becomes idle (ie., they do not operate in lead-lag mode). Power to the pump starters is
supplied from the building circuit panel (as are the building lighting, electric heater/fan and
convenience outlets). Power supply to the pumps is furnished with lockable switches to
provide lockout/tag out at the panel in lieu of local disconnect at the station.

3.,5.2.2  Well Pump Flow Meter

The well pump flow meter is located on the pretreatment building influent force main
from the lift station. The meter is comprised of GF Signet Model 2536 rotor-x flow sensor
and GF Signet Model 8550-1 Flow Indicator/ Transmitter. The meter monitors total and
instantaneous flow. Power to the meter is from a regulated, low voltage DC source
(24VDCQ). Calibration/zeroing procedures are contained in the manufacturer’s literature in
Appendix E. As indicated in Appendix E, It is important to note for calibration purposes
that the “k-factor” for this flow meter arrangement is 352.44.

3.5.2.3 Peroxide Feed System

The peroxide feed pump is a Pulsatron Series Cprus electronic metering pump (model
LDO3SAVTCIXXX) with a degassing head assembly capability of delivering oxidant at a
minimum of 0.2 gph at % maximum line backpressure (250 psig). The pump is supplied
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with power from a single phase, 110 VAC GFI outlet energized and de-energized

coincidental with lift station pump activation/ deactivation.

3.,5.2.4 Hydrogen Peroxide Storage Tank

The hydrogen peroxide storage tank is a 120-gal double-walled HDPE upright
storage tank with a 14” threaded top opening. Fittings are PVC with stainless steel bolts and
EPDM gaskets. External tank dimensions are 31.00”D x 49.62”H, with a wall thickness

rated for fluids up to a 1.9 specific gravity.

3.5.2.5  Portable Eyewash/Safety Shower

A portable eyewash/safety shower system is located within the treatment building.
The system has capacity for a minimum of 15-gallons of potable water and is furnished with
a preservative to provide a minimum of 6 months between water change outs. Pressure for
the portable eyewash/safety shower system is provided via periodic compressed air charge.

3.5.3 Normal Operations

During typical operations, the lift station and oxidant pretreatment system operate in
automatic mode as described above. The flow is adjusted to maintain intermittent pumping
rates between 5 and 10 gpm. This prevents the pumps from running outside their
recommended operating ranges, which could lead to premature failure or tripping of
thermal protection switches. Flow rates are adjusted via a valve on the 1-1/2” PVC force
main within the treatment building as measured on the system flow meter.

In addition to groundwater flows, key process operating variables include oxidant
flow. The oxidant dosage rate is designed to assure that sufficient chemical is present to
provide for adequate sulfide oxidation. If sufficient oxidant is not delivered, the potential
exists for incomplete oxidation. Accordingly, it is desirable to dose slightly in excess of
actual chemical demand to assure a lack of oxidant does not limit the conversion of sulfides
to sulfates. There are several means by which to check that sufficient oxidant has been
delivered. One such method is to monitor the effluent for dissolved oxygen (DO) content,
which should meet the minimum requirements presented in the industrial discharge permit.
In addition, routine industrial discharge sampling data should confirm the absence of
sulfides above permitted levels. Finally, for certain oxidants (including hydrogen peroxide)
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test strips can be purchased to check for the presence of the oxidant in the treated water.
An indicator on the test strip turns color in response to the presence of the desired
chemical. The test strip is then compared to a color test chart supplied with the test strips
to determine the approximate concentration of residual oxidant in the pretreated
groundwater/seeps. If a detectable concentration is measured it is reasonable to assume
that oxidant delivery is sufficient for sulfide treatment. However, depending on the
presence of other competing chemicals (iron, manganese, calcium, etc) excess oxidant may
be undesired, as it might lead to fouling of the discharge piping.

If the oxidant dosing level requires adjustment based on the residual concentration,
the dosing rate is adjusted via stroke length and frequency settings on the metering pump.
This should initially involve increasing stroke frequency via the dial on the pump control
panel. In general, increased stroke frequency provides for better dispersion than increased
stroke length. If necessary, stroke length can be adjusted after stroke frequency is

maximized.

3.5.4 Equipment Monitoring and Maintenance

Routine monitoring of the pump station and pretreatment system equipment will
involve measuring and recording key operating variables on a regular basis throughout the
life of the system. A summary of key operating variables is presented on the process
monitoring log presented in Appendix D. It is recommended that these variables be
recorded on a weekly basis, as they are used both to assist in tracking system performance as
well as maintenance requirements. Specific routine maintenance activities that will be

indicated based on the monitoring variables include:
»  System instantaneous and total flow rate.
»  Oxidant use, based on consumption rate indicated by tank level and refill.

»  Eyewash/safety shower changeout and pressure recharge.

»  Lift station inspection and pump maintenance.

In addition to the mechanical equipment monitoring described above, discharge
monitoring will be performed on a routine basis in accordance with the industrial discharge
permit issued by the Village of Gowanda. A sample valve on the force main within the
! @l
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pretreatment building provides a means for collecting grab samples for analysis. In addition,
the discharge piping was constructed with an inverted trap and access port to provide a
convenient means for composite sample collection with an automatic composite sampler. If
such equipment is used it should be battery powered or plugged into one of the convenience
outlets in the pretreatment building; it should not be energized via the oxidant metering
pump outlet as power is only supplied to that outlet intermittently when the submersible lift

station pumps are operating.

3.6 Remedial Measures Performance Evaluation

The remedial measures performance evaluation will focus on the efficacy of the low-
permeability cover system and groundwater/seep collection system in mitigating impacts to
Cattaraugus Creek. This will be accomplished through a combination of downgradient
groundwater monitoring, groundwater elevation monitoring, and surface water monitoring
in Cattaraugus Creck. The Post-Remedial Groundwater and Surface Water Monitoring Plan,
presented as Appendix A, describes the monitoring program in detail.

The performance evaluation compares the groundwater monitoring data to
NYSDEC Class GA groundwater quality standards and guidance values, as well as historic
and ongoing results to check for concentration trends. Surface water data is compared to
NYSDEC Class C(T) surface water standards.
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4.0 REDEVELOPMENT-RELATED MONITORING AND
MAINTENANCE

4.1 Park Cover System

The park cover system, when constructed, will be mamtained to provide a minimum
of one foot of cover soil or suitable structural cover (buildings, paved roadways and lots, etc)
over areas designated for passive recreation, and two feet of cover soil or suitable structural
cover over areas designated for active recreation. Active recreation includes uses such as
athletic fields, playground areas and other areas where a reasonable potential for contact with
cover soils is expected. Passive recreation includes uses such as unpaved walking trails, non-
paved parking and other uses with limited potential for contact with cover soils. Cover soil is
vegetated with grasses or other vegetation to mitigate erosion. The Site Management plan
provides additional detail concerning the cover system requirements.

The Village of Gowanda will routinely monitor the cover system to verify that cover
soils have not been eroded, removed (e.g., by burrowing animals) or otherwise
compromised. All such areas will be immediately repaired with cover soil meeting the

following critera:

= Soil originates from known sources having no evidence of disposal or releases of
hazardous substances, hazardous, toxic or radioactive wastes, or petroleum.

* No off-site materials meeting the definition of a solid waste as defined in
6NYCRR, Part 360-1.2(a) is used as backfill.

= For active recreational areas, the soil meets the lower of the protection of
groundwater or the protection of public health soil cleanup objectives for
restricted residential-type uses, as set forth in Table 375-6.8(b).

» For passive recreational areas, the soil meets the lower of the protection of
groundwater or the protection of public health soil cleanup objectives for
commercial-type uses, as set forth in Table 375-6.8(b).

Similarly, for any areas where constructed cover is used to provide surface barrier
between receptors and site soil/fill, the cover is inspected and routinely repaired, if
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necessary, to prevent contact with soil/fill by receptors. This includes repair of potholes,

broken concrete, etc.

4.2 Annual Inspection & Certification Program

The entire Peter Cooper Gowanda Site will be inspected at the frequency specified in
the Site Management Plan by a Qualified Environmental Professional (QEP) representing
GARC and/or the Village of Gowanda. This QEP will, at a minimum, hold a 4-year college
degree in environmental sciences or engineering, and be supervised by a New York State
Licensed Professional Engineer. The Annual Certification will be stamped and signed by a
New York State Licensed Professional Engineer and certify and attest that the institutional
controls and/or engineering controls employed at the Site (i.e., environmental easement and

cover) are unchanged from the previous certification and

*  Are in place and effective.
= Are performing as designed.

= That nothing has occurred that would impair the ability of the controls to
protect the public health and environment.

» That nothing has occurred that would constitute a violation or failure to
comply with any operation and maintenance plan for such controls.

= Access is available to the Site to evaluate continued maintenance of such
controls.

The Annual Certification will be submitted to the New York State Department of
Environmental Conservation and New York State Department of Health. Additional
requirements concerning the annual inspection are identified in the Site Management Plan.
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5.0 CONTINGENCY MEASURES

51 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 are considered
“expected occurrences” and are addressed under Sections 3.0 and 4.0. 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, is executed in a
timely fashion after notifying the USEPA Site Project Coordinator.

5.2 Leachate Breakout

Leachate breakouts through the cover system or seep/ groundwater collection system
liner would typically be discovered during regularly scheduled site inspections. Breakouts are
often characterized by clear or discolored localized seepage exhibiting sulfur or ammonia-
type odor. The most likely location for such a breakout would be along the lower slope or
toe of the consolidated fill area or the creek bank. Damage from such a breakout will be
repaired as quickly as possible with materials and methods as specified in the remedial
construction specifications (see Appendix C).

If cover repair/supplement methods to control leachate are unsuccessful, a work plan
will be prepared 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.

5.3 Severe Erosion and Compromise of Elevated Fill Subarea Cover System
Integrity
Similar to leachate breakouts, erosion and a compromise of the Elevated Fill Subarea
cover system integrity would be discovered during regularly scheduled site inspections. The
cause of severe erosion will be investigated and repairs will be made consistent with the
remedial construction specifications. These may include:
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* Suipping 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), a Work Plan will be submitted to
USEPA describing a proposed design modification to mitigate the problem.

5.4 Unauthorized Dumping or Disposal

Unauthorized dumping or waste disposal will be reported to local law enforcement
officials. Appropriate measures will be taken to determine the waste charactenstics,
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.

5.5 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.

5.6  Air Contamination

Based on Remedial Investigation findings, gas venting to the atmosphere is not
anticipated to present a health or fire risk. 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
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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

5.7 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.

5.8 Vandalism

Vandalism will be reported to the local law enforcement authorities. If vandals have
damaged 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.

5.9 Emergency Phone Numbers

The following telephone numbers should be used in the event of an emergency at the

site:
Hospital Fire Department
Bertrand Chaffee Hospital Gowanda Fire Dept.
224 East Main Street 27 E Main St. #3
Springville, NY 14141 Gowanda, NY 14070
(716) 592-2871 (716) 532-3434
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
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The site location is: Peter Cooper Landfill Site
Palmer Street and Broadway
Gowanda, New York 14070

5.10 Emergency Procedures and Evacuation Route

Benchmark and employees or contractors hired by either GARC or the Village of
Gowanda who may be working at the site are informed of the site location, layout, and
potential site safety hazards. In case of an emergency, all on-site personnel meet at the
northwest end of the access road where it intersects with Palmer Street and await further
instruction. Figure 4 presents the hospital route. Directions to the hospital are as follows

(approximately 1.5 miles):

1. From the Site turn right onto Palmer St.
2. Continue on Palmer Street until it becomes Commercial Street.

3. Continue on Commercial Street until it becomes South Water Street and turn
right onto West Main Street (US-62/Route 39).

4. Tum left onto Buffalo Street (US-62/Route 39).

5. Turn right onto Sand Hill Road (US-62/Route 39) continue to follow US-
62/Route 39.

6. Tum right on to Bagdad Road.
7. Turn right onto Route 39, continue to follow Route 39 for 13.7 miles.

8. Route 39 becomes East Main Street, turn left into Hospital at 224 East Main
Street. Proceed to Emergency Room.
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6.0 HEALTH AND SAFETY PLAN

The Health and Safety Contingency Plan (HSCP) developed for use during
implementation of remedial measures is used by Benchmark during post-remedial on-site
activities. Site representatives, contractors, and any other persons performing work at the
Site are required to develop and enforce a HSCP as or more stringent than Benchmarl’s

HSCP.
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7.0 DOCUMENTATION REQUIREMENTS

7.1  Semi-Annual Reporting

All groundwater monitoring data is submitted to the site contacts listed in Section 2.0
on a semi-annual basis approximately 60 days after completion of sampling activities unless
otherwise agreed to with the USEPA. This information is 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-Remedial Groundwater and Surface Water Monitoring
Plan to perform semi-annual (ie., spring and fall) monitoring for the first two years of post-
closure. Subsequent to completion and semi-annual report submission, a request for
reduction in the groundwater monitoring frequency and parameters will be submitted to the
USEPA.

7.2 Annual Reporting

An Annual Monitoring and Maintenance Summary Report, which includes the
following, is prepared by Benchmark or other CPRP-designated representative and
submitted to the site contacts listed in Section 2.0:

» Results of post-closure site inspections.
= A discussion of site maintenance activities.

* A summary of groundwater elevation measurements. These results are
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-Remedial Groundwater and Surface Water
Monttoring Plan.
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In addition, the certification report, described in Section 4.2, is prepared and

submitted by GARC and/or the Village of Gowanda to the NYSDEC and NYSDOH
annually.
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Bertrand-Chaffee Hospital
224 East Main Street
Springville, New York 14141
Phone: (716) 592-2871
Emegency: 911

DIRECTIONS:
1) Head northwest on Palmer St toward Broadway Rd.
2) Take slight right at Commercial St.
3) Continue onto S Water St.
4) Turn right at West Main St.
5) Take first left onto Buffalo St.

8) Turn right at NY-39E/US-62N/Sand Hill Rd. 2Mi o 2Ml ami
7) Continue to follow NY-39E/US-62N. e ™ e e ————

8) Turn right at NY-39E/Main St. SCALE: 1 INCH = 2 MILES
9) Continue to follow NY-39E. (approximate)
10) Bertrand-Chaffee Hospital will be on the left.
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OMG&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

1.0 PURPOSE AND OBJECTIVES

The purpose of this Post-Remedial Groundwater and Surface Water Monitoring Plan
is to identify and document the methods that will be employed at the Peter Cooper Landfill
NPL Site (referred to as the Peter Cooper Gowanda Site) to monitor the effectiveness of the
remedial measures in protecting against detrimental impacts to Cattaraugus Creek.
Accordingly, this Plan identifies groundwater and surface water sampling locations,
collection procedures, analytical parameters and methodology, and data reporting and
interpretation tequirements that will be implemented following construction of the
recommended remedial measures.

This Plan contains eight sections:

" Section 2.0 identifies the post-remedial groundwater and surface water
locations to be monitored.

" Section 3.0 identifies the monitoring parameters and frequency.
" Section 4.0 presents field sampling procedures to be employed at the site.
»  Secton 5.0 specifies analytical methods and quality control requitements.

* Section 6.0 presents cortrective action measures to be taken in the event of
changed field conditions or failure to meet quality assurance goals.

=  Section 7.0 identifies data evaluation and reporting requirements

»  Section 8.0 presents references cited in this report.

0021-001-900 1 CC ?EVCII;;\LARK
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

2.0 MONITORING NETWORK

The Remedial Investigation Report (Ref. 1) identifies two primary groundwater zones
at the site: overbutden and bedrock groundwater. Generally, there is a horizontal
groundwater flow component within the overburden and bedrock toward Cattaraugus
Creek. Groundwater in the overburden and bedrock ultimately discharges to Cattaraugus
Creek creating an upward gradient toward the Creek within the bedrock (Ref. 1). Because of
this upwatd gradient in the bedrock, downward migration of the Chemicals of Potential
Concern (COPCs) (see Section 4.0 of this teport) is not likely to occur; therefore, the
overburden monitoring wells at the site are considered adequate to evaluate upgradient and
downgtradient groundwater quality. Additional monitoring will be conducted in Cattaraugus
Creek, the receiving surface water body. A description of the monitoring network is

presented in the following sections.

2.1 Groundwater Monitoring Locations
Groundwater monitoting will be performed at the network locations shown on
Figute 1 and listed below. The “S” identifier indicates a shallow overburden monitoring well

and the “R” identifier indicates a replacement monitoring well.

*  Upgradient monitoring well MW-78S.

»  Perimeter downgradient monitoring wells MWEFP-2S, MWEP-3S, MW-2SR,
and MW-5S.

In addition, the following locations shown on Figure 2 will be monitored for water

elevation information to facilitate prepatration of overburden isopotential maps:

* Monitoring wells MW-6S and MW-1SR.

Appendix A includes the borehole logs for the groundwater monitoring wells

identified in this section.

2.2 Surface Water Monitoring Locations
Surface water monitoring will be petformed at the three network locations shown on

Figures 1 and 2; identified as: SW-1 (upstream), SW-2 (midstream), and SW-3 (downstream).

- BENCHMARK
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

3.0 MONITORING PROGRAM

Environmental monitoring will be conducted at specific monitoring wells and surface
water locations at the Site. Details concerning the planned monitoring frequency,
parametets, and analytical methods are desctibed below. Table 1 presents a summary of the

monitoring program requitements.

3.1 Groundwater Monitoring

Groundwater monitoring will include both water quality and water level monitoring.
Water level monitoting is intended to detect seasonal changes in the groundwater flow
direction and to illustrate hydraulic capture along the Inactive Landfill/Cattaraugus Creek
area of the site by the groundwater collection system. Groundwater elevation monitoring
will be petformed at all monitoring well/piezometer locations identified on Table 1.

Groundwater samples will be collected at the well locations identified in Section 2.1.
Procedures for well sampling are discussed in Section 5.0. Groundwater levels will be
recorded prior to well purging. Groundwater 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 suppotts the reduction. Groundwater samples will be analyzed for the
laboratoty and field parameters identified in Table 1.

3.2 Surface Water Monitoring

Surface watet samples will be collected at the locations identified in Section 2.2.
Procedures for surface water sampling are discussed in Section 5.0. As with the groundwater
samples, sutface water samples will be collected on a semi-annual (spring and fall) basis for
the first two yeats of monitoring, and reduced to annually thereafter if the data supports the
reduction. Sutface water samples will be analyzed for the laboratory and field parameters
identified in Table 1.

BENCIHMARK
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

4.0 FIELD SAMPLING PROCEDURES

This section desctibes the sampling procedures that will be implemented at the Peter

Cooper Gowanda Site during routine environmental monitoring events.

4.1 Pre-Sampling Preparation
Prior to a scheduled sampling event, the following steps will be taken by personnel

responsible for sampling:

* Review the sampling procedures.
® Assemble and inspect all field equipment necessary for sample collection.
" Verify that equipment is clean and in proper working order.

* Field test equipment will be calibrated at the beginning of each sampling day,
and will be checked and recalibrated according to manufacturer’s
specifications.  Field instrumentation will be maintained and operated
according to the applicable guidelines presented in Appendix B.

* Examine shuttles, bottles, labels and preservatives; contact laboratory
immediately if any problems are discovered.

* Confirm sample delivery time and method of shipment with the laboratory.
» Establish a sampling team of at least two people.

* Establish monitoring well evacuation and sampling schedule for the activities
of each day.

* Establish surface water sampling schedule for the activities of each day.

4.2  Groundwater Sampling
The following applicable field operating procedures (FOPs) to be employed for
collecting representative groundwater samples from monitoring wells are provided in
Appendix B:
*  Groundwater Level Measurement

* Low Flow (Minimal Drawdown) Groundwater Purging Procedures
*  Groundwater Sample Collection Procedures

Sample collection equipment will consist of a peristaltic pump and dedicated pump
tubing following low-flow purge and sample collection procedures. Prior to sample

collection, groundwater will be evacuated from each well at a low-flow rate (approximately

0021-001-900 4 CC BENCHMARK
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OM&M PLAN ~ APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

0.1 L/min) and field measurements for pH, Eh, specific conductance, temperature, turbidity,
dissolved oxygen, visual and olfactoty obsetvations and water level will be periodically
recorded and monitored for stabilization. Putging will be considered complete when pH,
specific conductivity and temperature stabilize and when the turbidity is measured below 50
NTU, or stabilized above 50 NTU. Stability is defined as the variation between field
measurements of 10 petcent or less and no overall upward or downward trend in the
measurements. Once field parametets have stabilized, groundwater samples will be collected
and analyzed for the parameters presented in Table 1.

As described in FOP 031.0, groundwater samples collected for volatile organic
compound (VOC) analysis will not be sampled directly through the peristaltic pump due to
potential degassing (i.e., loss of VOCs) of the groundwater sample. Instead, upon collection
of the VOC samples, the pump will be turned off and the pressure on the flexible walled
tubing within the pump head maintained in order to prevent water within the tubing from
escaping. The tubing will then be removed from the well and coiled as to prevent any
contact with the ground surface. Upon removal of the tubing, the pressure on the pump
head will be slowly treleased allowing the trapped groundwater to flow into the VOC sample
jars.  Prior to and immediately following collection of groundwater samples, field
measurements for pH, specific conductance, temperature, turbidity, Eh, dissolved oxygen,

visual and olfactoty observations and water level will be recorded.

4.3 Surface Water Sampling

Applicable FOPs to be employed for collecting representative surface water samples
are provided in Appendix B. Sample collection equipment will consist of pre-cleaned, pte-
preserved laboratory provided sample bottles. Surface water samples will be collected via
direct grab starting with the furthest downstream sample location and proceeding upstream
to minimize impacts on sample quality.

Each surface watetr sample will be collected from each designated location by slowly
submerging each sample bottle with minimal surface disturbance. For pre-preserved bottles,
completely submerging the bottle and overfilling will be avoided to prevent preservative loss.
Pre-presetved VOC vials will be filled from a second, unpreser{fed, pre-cleaned glass
container to facilitate zero headspace filling. Prior to and immediately following collection
of surface water samples, field measurements for pH, specific conductance, temperature,

turbidity, Eh, dissolved oxygen, visual and olfactory observations will be tecorded.

0021-001-900 5 @, BENCHMARK
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OM&M PLAN - APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

4.4 Post-Sampling Handling

All collected groundwatet and sutface watet samples will be placed in pre-cleaned,
pre-preserved laboratoty provided sample bottles, cooled to 4°C in the field, and transported
under proper chain-of-custody command to a qualified testing laboratory for analysis within
proper holding times (see Section 6.2). A chain-of-custody form will be completed for each
bulk container (i.e., coolet) of collected samples. The chain-of-custody form will be signed
and dated by the person who performed sample collection, the person the samples were
relinquished to for transport to the laboratory (if applicable) and the laboratory sample
custodian who receives the samples. The FOP for sample labeling, storage, and shipment is
presented in Appendix B. The types and frequencies of field QA/QC samples to be

collected are discussed in Section 6.0 of this report.

4.5 Field Equipment Cleaning

Non-dedicated purging equipment and water level monitoring probes will be cleaned
befote each use in accordance with the procedure for Non-Disposable and Non-Dedicated
Sampling Equipment Decontamination presented in Appendix B. Peristaltic pump tubing
will be dedicated to each monitoring well and will not require cleaning other than that
provided by the manufacturer. Dedicated equipment must be maintained within the sealed

original manufacturer’s packaging prior to installation at each monitoting location.

4.6 Documentation of Field Activities
The results of all field measurements and associated calculations will be recorded on
standard forms included with the FOPs presented in Appendix B. During all activities, the

following general information will be recorded on appropriate data sheets:

»  Date

»  TField sampling crew members

»  Meteorological conditions

» Brief description of field activities planned for date indicated
» Tailgate Health and Safety meeting topics

» TLocation where work is performed

= Problems encountered and corrective actions taken

= All field measurements ot descriptions made

*  Any modifications made to sampling procedures

0021-001-900 6 @“_ ?FWH:MK
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

In addition, the following information will be recorded by the Field Team Leader

during the collection of all environmental samples:

Sample Locations and summary of the samples collected
Completeness of the sampling effort

Sample descriptions

Results of all field measurements

Results of field instrument calibrations

Sample preservation used (if applicable)
Chain-of-custody information.

All original forms and field notebooks will be placed in a project record file

maintained at an agreed upon location.

0021-001-900
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

5.0 SAMPLE ANALYTICAL PROGRAM

5.1 Parameters for Physical/Chemical Analysis
Tables 1 and 2 list the patametets to be analyzed in the groundwater and surface

water monitoring programs.

5.2  Analytical Methods/Protocols
Table 2 presents the methods to be used for chemical analysis of all samples collected
duting this monitoring program. The sampling holding times, preservation, and container

requitements are also presented.

5.3 Groundwater Monitoring Program Field Quality Control Samples
The following field quality control samples will be analyzed in support of the

groundwatet monitoring program at the Peter Cooper Gowanda Site:

» Trip Blanks - A sufficient number of trip blanks for VOC analysis will be
ptepared by the laboratory and delivered to the sampling team prior to a
sampling event. One sealed blank will be carried into the field per day along
with the sample containers for each day that volatile organic samples ate
collected. Ttip blanks will be transported and handled in the same manner as
the actual samples. The results of the trip blank analysis will be reviewed to
evaluate if the potential for sample contamination during transportation and
handling exists.

* Blind Duplicate - One blind duplicate will be collected and analyzed per 20
samples collected duting each groundwater/surface water sampling event.
The field sample containers will be returned to the laboratory identified only
as the “blind duplicate”. The well or sample location will be recorded in the
Project Field Book and on the respective Water Sample Collection Log (see
Appendix B) and the results will be compared to review analytical precision.

= MS/MSD - A sufficient volume of sample will be collected at one sampling
location per sampling event for matrix spike /mattix spike duplicate
(MS/MSD) analysis. The laboratory will report the results of the MS/MSD
analysis, which will be reviewed for sampling and analysis precision and
accuracy. :

0021-001-900 8 ((; BENCHMARK
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

5.4 Laboratory Quality Control/Reporting Requirements
Laboratoty quality control and reporting requirements will be as identified in the

sections below.

5.41

General

The laboratory will petform all standard in-house QA/QC necessaty to
control the introduction of contamination in the lab and to insure the accuracy
and precision of the data.

The labotatory will strictly adhere to the quality control requirements specified
in the analytical method references presented in Table 2.

All laboratoties involved in the monitoring program must be certified in the
New Yotk State Depattment of Health INYSDOH) National Environmental
Laboratory Apptoval Progtam (NELAP) for the parameters being analyzed.

5.4.2 Laboratory Quality Control Analyses
The laboratoty will analyze the following quality control samples in addition to the

field quality control samples described above:

Method Blanks — Method Blanks will be analyzed at least once per batch. If
a particular reagent or piece of analytical equipment used is changed during
prepatation of a sample batch, additional testing will be required.

Surrogates — For volatile organic analyses, surrogate standards are added to
each sample and recoveties are calculated for method performance accuracy.
Surrogate standard recoveties will be reported according to USEPA SW-846
reporting and deliverable requirements.

5.4.3 Reporting and Deliverable Requirements
The laboratory(ies) must adhere to USEPA SW-846 reporting and deliverable

tequirements unless otherwise directed. The laboratory will submit the analytical repott

within 30 business days of receipt of the last batch of samples. The analytical report will also

include for each sample:

0021-001-900

Sample location/sample number

Date collected

Date extracted or digested

Date analyzed

Analytical methodology (including preparation methodology)
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

*  Method detection limits
= Sample dilution factor (if applicable)
®  Chain-of-Custody forms

The analytical report also must contain a case natrative that will describe all QA/QC
problems encountered dutring sample analysis. For each sample for which QA/QC
problems atre encountered, the following specific information will be reported in the case

narrative:

= Sample identification number

=  Sample matrix

= Parameters analyzed

=  Data acceptance criteria exceeded

= Specific analytical problems that occurred

=  Corrective action taken or attempted to resolve the problem(s)

5.5 Custody Procedures

Sample custody is controlled and maintained throughout the sample collection and
analysis process. These procedures track and control the possession of sample from their
soutce, in the field, to their final disposition, the labotatory. Laboratory chain-of-custody
procedures further track the custody of samples during their tenure at the laboratoty. A

sample is in custody if it is:

» In someone’s physical possession;

» In someone’s view after being in physical possession;

" In a designated secure area; or

»  Placed in a locked container by an authorized individual.

This section discusses procedutes to be used to adequately control and document sample

custody.

5.5.1 Chain-of-Custody (COC) Forms
Chain-of-custody (COC) forms will be used to document the possession and transfer
of custody of all samples. Typical information that will be supplied on the forms includes,

but is not limited to:

" Field sample identification;
= Sample date and time of collection;

BENCHMARK
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

= Type of sample container;

= Sample location and depth (if applicable);
= Size and number of containers; and

" Analyses required.

The COC form will be initiated and signed by the field sampling team. The method
of shipment, name of the coutier and any other pertinent information should be entered in
the “remarks” section. The otiginal copy accompanies the sample shipment and a copy is
retained by the Field Team Leader. The completed COC form will be placed in a resealable
plastic bag and taped to the underside of the lid of the cooler containing the samples
designated on the form. A copy of the cartier air-bill (if applicable) will be retained as patt
of the permanent COC documentation.

When relinquishing custody, the transferor and transferee must sign, date and time
the COC form. Each petson accepting custody of sample(s) will note their condition on the
form. This recotd documents transfer of custody of samples from the sampler to another

petson, to the laboratory or to/from a secure storage area.

5.5.2 Custody Seals

Custody seals ate preprinted adhesive-backed seals with security slots designed to
break if the seals are disturbed. Custody seals should be placed on sample shipping
containets as necessaty to detect tampering. Seals must be signed and dated prior to using.
Clear strapping tape should be placed over the seals to ensure that the seals are not
accidentally broken during shipment, 'while maintaining an accurate assessment of the

shipment integrity.

5.5.3 Field Custody Procedures

The sample packaging and shipment procedures summarized below will ensure that
the samples will arrive at the laboratory with the COC intact. The procedures for sample
numbeting atre included in Appendix B. The basic COC sequence is as follows:

1. Use laboratory supplied sample containers.
2. Collect and preserve sample (if not pre-preserved) and seal container.

3. Complete sample label and place on container.

0021-001-900 11 CC BeENCHMARK
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OM&M PLAN - APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

Document the sampling procedures and related information in the Project
Field Book and on a Water Sample Collection Log form.
Complete COC record form.

Custody transfers from field sampling personnel to anyone else documented
with signatures, date and time on COC record form.

Pack sample containers for shipment with proper preservatives and custody
forms into cooler.

The Field Team Leader is personally responsible for the cate and custody of the

samples until they are transferred or propetly dispatched. All bottles will be identified by the

use of sample labels with unique sample numbers. The sample numbering system is

presented in the FOP for sample labeling; storage and shipment (see Appendix B). The

Field Team Leader is also responsible for the following:

5.5.4

Ensuting only precleaned sample containers will be used and the coolers
and/or boxes containing the empty sample containers are sealed with a
custody tape seal duting transportation to the field and while in storage prior
to use. In the field, the precleaned sample containers will be stored in a secure
location.

Maintaining custody to so that as few individuals as possible handle the
samples.

Accurate trecording and maintenance of all sample data in the Project Field
Book and ensuring all appropriate forms are completed.

Determine whether propet custody procedures wete followed during the
sampling event and decide if additional samples are required.

Ensure proper completon of COC for each cooler in which samples are
shipped. The samples must be shipped to the laboratory as soon as practical
and must arrive within 24 hours of shipping.

Laboratory Custody Procedures

Laboratoty custody procedures for sample receiving and log-in; sample storage and

numbering; tracking during sample preparation and analysis; and storage of data will be

petformed in accordance with the analytical laboratory’s quality assurance/quality control

(QA/QC) procedures.
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

6.0 CORRECTIVE ACTION

Corrective action is the process of identifying, recommending, approving, and
implementing measures to counter unacceptable procedures or performance that can affect
data quality. Cotrective action can occur duting field activities, laboratory analyses, data
validation (if applicable) and data assessment. All corrective action proposed and
implemented will be documented on a Corrective Measures Report (see sample report in
Appendix C). Cortrective action should be implemented only after approval by the Project
Managet, ot his or her designee. If immediate corrective action is required, approvals should
be secured by telephone from the Project Manager.

It shall be the responsibility of the project team, sampling team and laboratory staff
to ensure that all measurement and sampling procedures are followed as specified and that
measurement data meet the prescribed acceptance criteria. If problems are discovered,

prompt corrective action will be taken.

6.1 Field Corrective Action

If errors in field procedutes are found during the observation or review of field
activities by project staff, corrective action will be initiated. Nonconformance to the
QA/QC requirements of the field procedures will be identified immediately by project staff
that know or suspect that a procedure is not being petformed in accordance with the
tequirements. The Project Manager or his/her designee will be informed immediately upon
discovery of all deficiencies. Timely action will be taken if corrective action is necessary.

Cotrective actions in the field may be requited when the sample network is changed
ot when sampling procedures and/or field analytical procedures require modification, due to
unexpected conditions. In general, the Field Team Leader and Project Manager may identify
the need for corrective action. The Project Manager will approve the corrective measure
that will be that will be implemented by the field team and it will be the responsibility of the
Project Manager to ensure that corrective action has been implemented.

Cotrective actions will be documented in the Project Field Book and on a Cotrective
Measures Report (see sample report in Appendix C). No staff member will initiate
cotrective action without ptrior communication of findings to the Project Manager. If
cotrective actions are insufficient, work may be stopped by the Project Manager. Once a
cotrective action is implemented, the effectiveness of the action will be verified by the

Project Manger.
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

6.2 Laboratory Corrective Action

Cotrective actions may be initiated if the quality assurance goals of the project are not
achieved. The initial step in a cotrective action is to instruct the analytical laboratory to
examine its procedures to assess whether analytical or computational errors caused the
anomalous result. Sample collection and handling procedures will be concurrently reviewed
to assess whether they could have contributed to the anomalous result. If no error in
laboratoty procedutes or sample collection and handling procedures can be identified, then
the laboratory Project Director will assess whether reanalysis or resampling is required, or

whether any protocol should be modified for future sampling events.

6.3 Corrective Action during Data Assessment

The need for corrective action may be identified during the data assessment process.
Potential types of corrective action may include resampling by the field team or
teinjection/reanalysis of samples by the laboratory. These actions are dependent upon the
ability to mobilize the field team, and whether the data to be collected is necessary to meet
the QA objectives (e.g., the holding times for samples is not exceeded, etc.). All required

corrective actions will be documented by the Project Manager and/or the laboratory.
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OMG&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

7.0 DATA EVALUATION AND REPORTING

7.1  Groundwater Collection System

Groundwatet monitoting data generated in support of the Peter Cooper Gowanda
Site will be entered into a computer spreadsheet. The spreadsheet will be used to generate
graphs showing the status and history of individual sampling points and compounds. The
graphs and spreadsheets will also be used for historical trend analysis, to track environmental
conditions as well as to assess performance of the remedial measures. A letter report will be

prepared following the first semi-annual monitoring event. The letter reports will include:

= Sample collection date
= Groundwater elevation data

* Groundwater analytical results as compated to Class GA groundwater quality
standards

» Surface water Analytical results as compared to Class ‘D’ Surface Water
Quality Standards

»  Upgradient well designation
= Sample location number

* QA/QC values

*  Method detection limits

" Field sampling notes

®  Chain-of-custody forms

An annual report will be prepared following the second semi-annual sampling event.

In addition to the information described above, the annual report will include the following:

» A groundwater isopotential contour map for shallow overburden
groundwater.

» A discussion of sample analytical results including elevations of parameters
above background concentrations and historical trends evident from the data.

" A discussion of changes in water quality that has occurred from the previous
year.
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

* A calculation and discussion of hydraulic loadings to the surface water body
and cotresponding potential for localized contravention of surface water
quality standatds, similar to the evaluation performed in the RI (Ref. 1).

= A discussion of any proposed changes to the Peter Cooper Gowanda Site
Monitoring Plan.

» A review of the data to either reduce the sampling frequency or reduce the
patameter list, if warranted.
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POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

8.0 REFERENCES

1. Geomatrix Consultants, Inc. & Benchmark Environmental Engineering and Science,
PLLC, Revised November 2003. Remedial Investigation Report — Final, Peter Cooper
Landfil] Stte, Gowanda, New York.

C, BENCHMARK
P S ey
0021-001-900 17 (’ ' ENVIRONMENTAL
ENGINEERING B
SCQIENCE, PLLC



OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

TABLES
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TABLE 1

GROUNDWATER & SURFACE WATER MONITORING PLAN

MW-78

MWEP-2S

MWFP-3S

TCL VOCGs (chlorinated aliphatics
only)
Total Metals”

Field Measurements®

Peter Cooper Landfill NPL Site
Gowanda, New York
Sample Est. Number of Samples
Location Per Event Parameters Frequency

TCL VOGsTotal Metals®
Field Measurements®
Water Quality Parameters*

Blind Duplicate 1
Matrix Spike 1
Matrix Spike Duplicate 1

MW-6

SW-1 1
SW-2 1
SW-3 1

MW-1SR

TCL VOGs
Total Metals

Water Quality*
Field Measurements

Notes:

1. QA/QC samples will be collected at a frequency of 1 per 20 for each matrix.
2. Total metals include: arsenic, chromium, hexavalent chromium, manganese; if field measured turbidity is greater than 50 NTU,

dissolved metals will also be collected.
3. Field measurements include: pH, temperature, specific conductance, turbidity, Eh
4, Water quality parameters include: ammonia, hardness, chloride, total sulfide

Acronyms:

FMPA = Former Manufacturing Plant Area of the Site
ILA =Inactive Landfill Area of the Site

TCL = Target Compound List

VOG = Volatile Organic Compounds

0021-001-900
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FIGURES
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APPENDIX A

BOREHOLE LOGS FOR NETWORK MONITORING WELLS
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~ Report of WW

4" of screen installed from 18" to 14*
3.8' 6f packed sand installed from 18! to 14.20
2! of bentonite pellets installed from 14.2' to §2,2
12.2% of bentonite prout cenent installed

from 12.2' o surface

"D'BRIEN & bR Y
ENGINEERS,ING; - File Nawe: PCOOSB. BL Sheet { of 3
Proect Location: Gowanda, NY p—— T Bround Hater Depth 7735 Date 12715785 " l
Client: Peter Cooper Hameers 140 1bs, Depth 773.01 Date 4/13787 |
Fallr 30* . b T R———
Boring Co, s Parratt-Holfe Boring Location: edge of Fil1 materia] I
Foresan; Mark Back Elevation: 781,38 - ! A
085 Geologist: Peter Bogardus Dates: Started:08/20/8; ‘ Ended:0a/20/8
Sanmple Strates ; Field Testing IR [
poren : Samle Equi puent L
Depth] *N* IPenetrny Depth Bla.ts Deseription Dept Installed {531, So. k7%
0 1 0-2 Mbromsiltlrdfimsam,roothairs, Ll 3 T
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810 .9 | gp 8-10 | 54 cinder Tue andy g
5.6 . . ? 10' . 101
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PROJECT: Peter Cooper RIfFS
Gowanda, New York Log of Well No. MWFP-2S
'|BORING LOCATION: See Rl Figures for Boring Locations 1o OF CASING ELEVATION EHASTUM‘
. - DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Nothnagle Drilling 10/3/00 10/3/00
. 414" TOTAL DEPTH: SCREEN INTERVAL] . -
DRILLING METHOD: HSA (41/4"1.D.) 12.0 feet bgs 512 5
. CME. DEPTH TO|FIRST |COMPL.|CASING:
DRILLING EQUIPMENTf CME-75 WATER: | | 2-inch PVC
SAMPLING METHOD: 2" dia. Stainless Steel Split Spoons LOGGED BY: :
. . anw RESPONSIBLE PROFESSIONAL: | REG.NO,
HAMMER WEIGHT: 1401b DROP: 30 Richard H. Frappa
SAMPLES DESCRIPTION WELL CONSTRUCTION DETAILS
EQ o . NAME (USCS Symbol): color, molst, % by weight, plast., AND/OR DRILLING REMARKS
mé 'ég 'E gg Eg siructure, cementation, reacl. wHC, geo. inter.
i A K2 L Surface Elevation:-784.3
: SILT AND FINE SAND (SM-ML): very dark greyish
- brown 10YR 3/2, dry, 40-50% fines, 40-50% fine sand, crete Pad (0-2)
5% gravel, 5% organic matter/roots, medium i
1 1 18] 0 D : very dark brown 10 2" diameter PVC
212, dry to slightty moist, 80% sand, fine fo medium - Riser (+2-5)
] grained, 15% gravel, 5% low plasticity fines, some coal
__ y\ ____ pleces —_—
2 SITY SAND (SM): Very dark brown T0VR 272,
- moist, 65% fine to medium grained sand, 20% low
plasticity fines, 15% gravel, trace coal
3 2 10 0o ———Bentonite (2-4)
4-
T n ~ WEATHERED BRICK: very pale brown 10YR 7/4, ]
5 3 7 | o | \_moist — e e/
' -~ SILTY SAND (SM): very dark brown 10YR 272, )
- moist, 65% fine to medium grained sand, 20% low
. e 0,
6- ghmsrueg%g;nes. 15% gravel, trace coal N Sand (4-12)
. " 'SILT with GRAVEL (ML): dark reddish grey 5YR 32, |
I 0 moist to wet, 60% fines (peatike decayed wood), 20%
71 gravel, 10% fine sand, 10% wood pieces, medium
- plasticity, slight musty odor, fill
4 N | e——,—
N \ SILT with GRAVEL (ML): black 1 FOR GLEY 2.5/N,
wet, 60% fines, 25% well graded angular gravel, 15%
0 s 3 0 well graded sand, medium plasticity, trace wood
pieces, slight coal-like odor, soft, fill
104 2" diameter Slot
Screen (5-12)
e\ =) e WERTHERED BEDROCK T b 12)
124 B -
13+
14
15 WELL_OVM MWFP2S.GPJ (11/02)
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[T Cowanda Newvon Log of Well No. MWFP-3s
BORING LOCATION: See Rl Figures for Bonng Locations ;%P7OF CASING ELEVATION f[r)n/gUM:
DRILLING CONTRACTOR: Nothnagle Drilling | 1“(%% (;STARTEDi ?(;\IggglNlSHED: '
DRILLING METHOD: HSA (4 1/4"1.D.) E?g?:e?sg"sm- S?'iEEN INTERVAL} .-
DRILLING EQUIPMENT: CME-75 | Wi';g"'zTO}F'RST }COMPL gﬁg‘Ng\.’C N
SAMPLING METHOD: 2" dia. Stainless Steel Split Spoons lJ.\cl)GGED BY: |
HAMMER WEIGHT: 140 Ibs. | brop: 30" g‘iﬁ:g’:ffﬁ PROFESSIONAL: | REG.NO.
SAWPLES » e —E%Tmmw
Eg‘ =T  NAME (USCS Symbol}: color, moist, % by weigh, plast, D/OR DRILLING REMARKS {§
AL ey
o = 3 Surface Elevation: 778.5
N See log for well MWEP-3D for soll description,
15 oncrete Pad (0-2)
24 |
37 ———Bentonite (24)
4
5]
6 N Sand
7] (4.0-11.5)
8 2" diameter Siot
o Screen (5.0-11.5)
10: “le——8" diameter
113 ; borehole (0-11.5)
12 ]
13- ]
14 N
15 ]
16 ]
1 7: 3
184 N
19 ]
20 ] .
21 ] E
22: .
.23+ -
24-] 3
25 N 3
26 ]
27 ]
28] ]
20- ]
30 : WELL_OVM MWFP3S.GPJ (11/02)
Project No. 5771 | 78== Geomatrix Consultants Figure




PROJECT: Peter Cooper RIFS
.. ... .Gowanda, New.York

_.._Log of Well No. MW-7S N

BORING LOCATION: SeeRI Figures‘ for Boring Locations

TOP OF CASING ELEVATION]DATUM:

787.8 fms)
: N e DATE STARTED: DATE FINISHED:
DRILLING CONTRACTOR: Nothnagle Drilling 9/26/00 9/26/00
i N TOTAL DEPTH: SCREEN INTERVAL
D: HSA (4 1/4"1.D.
DRILLING METHO (4 1/471.D.) 16.6 feet bgs 4.016.5
) . ) DEPTH TOJFIRST |COMPL. [CASING:
| G EQUIPMENT: CME-75 J
DRILLING EQUIPM WATER: _| | 24nch PVC
SAMPLING METHOD: 2" dia. Stainless Steel Spiit Spoons LOGGED BY: :
MER WEIGHT: 140 Ibs. DROP: 30" . : RESPONSIBLE PROFESSIONAL: | REG.NO,
HAM Richard H. Fi a
- SAMPLES ' DESCRIPTION WELL CONSTRUCTION DETAILS
Ez (s . NAME (USCS 8ymbal): cokor, mois, % by weigh, plasL., AND/OR DRILLING REMARKS
o ° Surface Elevation: 786.1
] - See log for MW-7D for soll description .
1- te (0-2.3)
2- . —2° diameter PVC
<] - Riser (+24)
N - fonite (2.3-3.5)
4~ .
5_
6_
7._
8- 2" diamter PCV Slot
_ Screen (4.0-16.5)
9.—
10
11
12 A
134 i
14 - Le——#00N Sand
4 - (3.5-16.6)
16+ 7
16- - j«————8" diameter
i 4 borehole (0-16.6)
17 - Cap
18+ 7]
19+ 7]
20+ ]
214 ]
22 1
23+ 1
244 .

WELL_OVM MWZS.GPJ (11/02)
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FOP 008.0

CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD pH/Eh METER

PURPOSE

This guideline describes a method for calibration of a portable pH/Eh meter. The pH/Eh
meter measures the hydrogen ion concentration or acidity of a water sample (pH function),
and the oxidation/reduction potential of a water sample (Eh function). Calibration is
performed to verify instrument accuracy and function. All field instruments will be
calibrated, verified and recalibrated at frequencies required by their respective operating
manuals or manufacturer’s specifications, but not less than once each day that the
instrument is in use. Field personnel should have access to all operating manuals for the
instruments used for the field measurements. This procedure also documents critical

maintenance activities for this meter.

ACCURACY

The calibrated accuracy of the pH/Eh meter will be:
pH 0.2 pH unit, over the temperature range of * 0.2 C.
Eh % 0.2 millivolts (mV) over the range of £ 399.9 mV, otherwise + 2 mV.

PROCEDURE

Note: Meters produced by different manufacturers may have different calibration
procedures. These instructions will take precedence over the procedure provided herein.
This procedure is intended to be used as a general guideline, or in the absence of available
manufacturer’s instructions.

1. Obtain and active the meter to be used. As stated above, initial calibrations
will be performed at the beginning of each sampling day.
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FOP 008.0

CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD pH/Eh METER

Note:

Immerse the sensing probe in a container of certified pH 7.0 buffer solution
traceable to the National Bureau of Standards.

Measure the temperature of the buffer solution, and adjust the temperature
setting accordingly.

Compare the metet reading to the known value of the buffer solution while
stirring. If the reading obtained by the meter does not agree with the known
value of the buffer solution, recalibrate the meter according to the
manufacturer’s instructions until the desired reading is obtained. This typically
involves accessing and turning a dial or adjustment screw while measuring the
pH of the buffer solution. The meter is adjusted until the output agrees with
the known solution pH.

Repeat Steps 2 through 5 with a pH 4.0 and 10.0 buffer solution to provide a
three-point calibration. Standards used to calibrate the pH meter will be of
concentrations that bracket the expected values of the samples to be analyzed,
especially for two-point calibrations (see note below).

Some pH meters only allow two-point calibrations. Two-point calibrations

should be within the suspected range of the groundwater to be analyzed. For example, if
the groundwater pH is expected to be approximately 8, the two-point calibration should
bracket that value. Buffer solutions of 7 and 10 should then be used for the two-point

calibration.

6. Document the calibration results and related information in the Project Field
Book and on an Equipment Calibration Log (see attached sample).
Information will include, at a minimum:

e Time, date, and initials of the field team member performing the
calibration

o The unique identifier for the meter, including manufacturer, model,
and serial number

e The brand and expiration dates of buffer solutions

¢ The instrument readings

e The instrument settings (if applicable)
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FOP 008.0

CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD pH/Eh METER

® Pass or fail designation in accordance with the accuracy specifications
presented above

e Corrective action taken (see Maintenance below) in the event of failure
to adequately calibrate

MAINTENANCE

e When not in use, or between measurements, keep the pH/Eh probe immersed in or
moist with buffer solutions.

e Check the meter batteries at the end of each day and recharge or replace as needed.

e Replace the pH/Eh probe any time that the meter response time becomes greater
than two minutes or the meeting system consistently fails to retain its calibrated
accuracy for a minimum of ten sample measurements.

e If a replacement of the pH/Eh probe fails to resolve instrument response time and

stability problems, obtain a replacement instrument (rental instruments) and/or order
necessary repairs/adjustment.

ATTACHMENTS

Equipment Calibration Log (sample)
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FOP 008.0

- BENCHMARK
it m——
94 ENV!RONMENT{:L
Science, Piic EQUIPMENT CALIBRATION
PROJECT INFORMATION:
Project Name: Date:
Project No.:
Client: Instrument Source: I:' BM l:l Rental
METER TYPE UNITS| TIME MAKE/MODEL SERIAL NUMBER CAL. BY STANDARD READING SETTI
M Le 4.00
. yron L Company
[ pH meter units Ultea Meter 6P 606987 . 7.00
. 10.01
T <04
L Hach 2100P 20
[ Turbidity meter NTU Turbidimeter 970600014560 00
800
Myron L Compan
[:' Sp. conductance meter uS/mS Ultra Meter IG)P Y
MIBK te
[] PID ppm Photovac 2020 PID | & factor ©
7] Particulate meter mg/ m’ o i ZETO air
1 Oxygen Yo % open air
l Hydrogen sulfide ppm . open air
[ Carbon monoxide PpPm - open air
] LEL % open air
D Radiation Meter uR/ . s 2 background area
0 . .
ADDITIONAL REMARKS:
PREPARED BY: DATE:
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FOP 009.0

CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD TURBIDITY METER

PURPOSE

This guideline desctibes the method for calibration of the HACH 2100P portable field
turbidity meter. Turbidity is one watet quality parameter measured during purging and
development of wells. Turbidity is measured as a function of the samples ability to transmit
light, expressed as Nephelomettic Turbidity Units (NTUs). The turbidity meter is factory
calibrated and must be checked daily prior to using the meter in the field. Calibration is
petformed to vetify instrument accuracy and function. This procedure also documents

critical maintenance activities for this meter.

ACCURACY

Accuracy shall be + 2% of reading below 499 N'TU or * 3% of reading above 500 NTU
with resolution to 0.01 N'TU in the lowest range. The range key provides for automatic ot
manual range selection for ranges of 0.00 to 9.99, 0.0 to 99.9 and 0 to 1000 NTU. Another
key provides for selecting automatic signal averaging. Pressing the key shall toggle signal

averaging on or off.

PROCEDURE

Calibration of the 2100P Turbidimeter is based on formazin, the primary standard for
turbidity. The instrument's electronic and optical design provides long-term stability and
minimizes the need for frequent calibration. The two-detector ratioing system compensates
for most fluctuations in lamp output. A formazin recalibration should be performed at
least once every three months, more often if experience indicates the need. During

calibration, use a primary standard such as StablCal™ Stabilized Standards or formazin

standards.
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FOP 009.0

CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD TURBIDITY METER

Note: Meters produced by different manufactuters may have different calibration check
procedures. These manufacturers’ instructions will take precedence over the procedure
provided here. This procedure is intended to be used as a general guideline, or in the

absence of available manufacturer’s instructions.

Note: Because the turbidity meter measures light transmission, it is critical that the meter
and standards be cared for as precision optical instruments. Scratches, dirt, dust, etc. can all

temporatily or permanently affect the accuracy of meter readings.

Preparing StablCal Stabiliz ndards in Sealed Vial
Sealed vials that have been sitting undisturbed for longer than a month must be shaken to
break the condensed suspension into its original particle size. Start at szp 1 for these

standards. If the standards are used on at least a weekly interval, start at szp 3.

Note: These instructions do not apply to < 0.1 NTU StablCal Standards; < 0.1 NTU

StablCal Standards should not be shaken or inverted.

1. Shake the standard vigorously for 2-3 minutes to re-suspend any particles.
2. Allow the standard to stand undisturbed for 5 minutes.
3. Gently invert the vial of StablCal 5 to 7 times.

4. Prepare the vial for measurement using traditional preparation techniques.
This usually consists of oiling the vial (see Seczion 2.3.2 on page 11 of the manual)
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FOP 009.0

CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD TURBIDITY METER

and marking the vial to maintain the same otientation in the sample cell
compattment (see Seczion 2.3.3 on page 12 of the mannal). This step will eliminate
any optical variations in the sample vial.

Let the vial stand for one minute. The standard is now ready for use in the
calibration procedure.

Calibration Procedure

1.

2.

Turn the meter on.

Shake pre-mixed formazin ptimary standards in accordance with the above
procedure.

Wipe the outside of the < 0.1 NTU standard and insert the sample cell in the
cell compartment by aligning the orientation mark on the cell with the mark
on the front of the cell compartment.

Close the lid and press I/O.

Press the CAL button. The CAL and S0 icons will be displayed and the 0 will
flash. The four-digit display will show the value of the SO standard for the
previous calibration. If the blank value was forced to 0.0, the display will be

blank. Press the right arrow key (—) to get a numerical display.

Press READ. The instrument will count from 60 to 0, read the blank and use
it to calculate a correction factor for the 20 NTU standard measurement. If
the dilution water is = 0.5 NTU, E 1 will appear when the calibration is
calculated (see Section 3.6.2.3 on page 31 of the mannal). The display will
automatically increment to the next standard. Remove the sample cell from
the cell compartment
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FOP 009.0

CALIBRATION AND MAINTENANCE OF PORTABLE

FIELD TURBIDITY METER

Note: The turbidity of the dilution water can be “forced” to zero by pressing —

rather than reading the dilution water. The display will show “S0 NTU” and the {

key must be pressed to continue with the next standard.

10.

Repeat steps 1 through 7 for the 20, 100 and 800 standatds.

Following the 800 NTU standatrd calibration, the display will increment back
to the SO display. Remove the sample cell from the cell compartment.

Press CAL to accept the calibration. The instrument will return to
measurement mode automatically.

Document the calibration results and related information in the Project Field
Book and on an Equipment Calibration Log (see attached sample).
Information will include, at a minimum:

Time, date, and initials of the field team member performing the
calibration

The unique identifier for the meter, including manufacturer, model,
and serial number

The brand of calibration standards

The instrument readings

The instrument settings (if applicable)

Pass or fail designation in accordance with the accuracy specifications
presented above

Corrective action taken (see Maintenance below) in the event of failure
to adequately calibrate.

Note: Pressing CAL completes the calculation of the calibration coefficients. If
calibration errors occurred during calibration, error messages will appear after CAL
is pressed. If E 1 or E 2 appeat, check the standard preparation and review the
calibration; repeat the calibration if necessary. If “CAL?” appears, an etror may have
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CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD TURBIDITY METER

occutred during calibration. If “CAL?” is flashing, the instrument is using the
default calibration.

NOTES

If the I/O key is pressed during calibration, the new calibration data is lost and the
old calibration will be used for measutrements. Once in calibration mode, only the
READ, 1I/0, 1, and —keys function. Signal averaging and range mode must be
selected before entering the calibration mode.

If E 1 or E 2 are displayed, an etror occurred during calibration. Check the standard
preparation and review the calibration; repeat the calibration if necessary. Press
DIAG to cancel the etror message (E 1 or E 2). To continue without repeating the
calibration, press I/O twice to restore the previous calibration. If “CAL?” is
displayed, an error may have occurred during calibration. The previous calibration
may not be testored. Either recalibrate or use the calibration as is.

To review a calibration, press CAL and then 7 to view the calibration standard
values. As long as READ is never pressed and CAL is not flashing, the calibration
will not be updated. Press CAL again to return to the measurement mode.

MAINTENANCE

Cleaning: Keep the turbidimeter and accessories as clean as possible and store the
instrument in the cartying case when not in use. Avoid prolonged exposure to
sunlight and ultraviolet light. Wipe spills up promptly. Wash sample cells with non-
abrasive laboratory detergent, tinse with distilled or demineralized water, and air dry.
Avoid scratching the cells and wipe all moisture and fingerprints off the cells before
inserting them into the instrument. Failure to do so can give inaccurate readings. See
Section 2.3.1 on page 110f the manual for more information about sample cell care.

Battery Replacement: AA alkaline cells typically last for about 300 tests with the
signal-averaging mode off, about 180 tests if signal averaging is used. The “battery”
icon flashes when battery replacement is needed. Refer to Section 1.4.2 on page 5 of the
manual for battery installation instructions. If the batteries are changed within 30
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CALIBRATION AND MAINTENANCE OF PORTABLE
FIELD TURBIDITY METER

seconds, the instrument retains the latest range and signal average selections. If it
takes more than 30 seconds, the instrument uses the default settings. If, after
changing batteties, the instrument will not turn off or on and the batteries are good,
remove the batteries and reinstall them. If the instrument still won't function, contact

Hach Service or the nearest authorized dealer.

e Lamp Replacement: The procedure in Section 4.0 on page 49 of the manual explains
lamp installation and electtical connections. Use a small screwdriver to remove and
install the lamp leads in the terminal block. The instrument requires calibration after

lamp replacement.

ATTACHMENTS

Equipment Calibration Log (sample)
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CALIBRATION AND MAINTENANCE OF PORTABLE

FOP 009.0

B ENCHMARK
it e—"
i:NVIRON M ENTgL
SciEnce, PLiC EQUIPMENT CALIBRATION
PROJECT INFORMATION:
Project Name: Date:
Project No.:
Client: Instrument Source: D BM D Rental
METER TYPE UNITS | TIME MAKE/MODEL SERIAL NUMBER CAL. BY STANDARD READING SETTI!
M LC 4.00
. yron L Company
[ pH meter units Uleen Muter 67 606987 7.00
10.01 ) )
<04
20
[ Turbidity meter NTU ]I_f;: dzi;?e(zft 970600014560
Myron L Compan: o
[J  Sp. conductance meter uS/m$ {Irlm Meter }6)1’ Y S@25°C
7 P ppm Photovac 2020 PID opefl o zero MIBK re
— ppm Iso. Gas Af:‘:c.toi-
] Particulate meter Zero air
[] Oxygen open air
(] Hydrogen sulfide open air
[J Carbon monoxide open air
[] LEL open air
[] Radiation Meter background area
]
ADDITIONAL REMARKS:
PREPARED BY: DATE:
BENCHMARK
C Page 7 of 7
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FOP 012.0

CALIBRATION AND MAINTENANCE OF PORTABLE
SPECIFIC CONDUCTANCE METER

PURPOSE

This guideline desctibes a method for calibration of a portable specific conductance meter.
This meter measures the ability of a water sample to conduct electricity, which is largely a
function of the dissolved solids within the water. The instrument has been calibrated by the
manufacturer according to factory specifications. This guideline presents a method for
checking the factory calibration of a portable specific conductance meter. A calibration
check is petrformed to verify instrument accuracy and function. All field test equipment will
be checked at the beginning of each sampling day. This procedure also documents critical

maintenance activities for this meter.

ACCURACY

The calibrated accuracy of the specific conductance meter will be within & 1 percent of full-
scale, with repeatability of T 1 percent. The built-in cell will be automatically temperature

compensated from at least 32° to 160° F (0° to 71°C).

PROCEDURE

Note: The information included below is equipment manufacturer- and model-specific,
however, accuracy, calibration, and maintenance procedures for this type of portable
equipment ate typically similar. The information below pertains to the Myron L. Company
Ultrameter Model 6P. The actual equipment to be used in the field will be equivalent or
similar.
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FOP 012.0

CALIBRATION AND MAINTENANCE OF PORTABLE
SPECIFIC CONDUCTANCE METER

1. Calibrate all field test equipment at the beginning of each sampling day.
Check and recalibrate the specific conductance meter according to the
manufacture’s specifications.

2. Use a calibration solution of known specific conductivity and salinity. For
maximum accuracy, use a Standard Solution Value closest to the samples to be
tested.

3. Rinse conductivity cell three times with proper standard.

4. Re-fill conductivity cell with same standard.

5. Press COND or TDS, then press CAL/MCLR. The “CAL” icon will
appear on the display.

0. Press the T/MS or MR/V key to step the displayed value toward the
standard’s value ot hold a key down to cause rapid scrolling of the reading.

7. Press CAL/MCLR once to confirm new value and end the calibration
sequence for this particular solution type.

8. Repeat steps 1 through 7 with additional new solutions, as necessary.

9. Document the calibration results and related information in the Project Field
Book and on an Equipment Calibration Log (see attached sample),
indicating the meter readings before and after the instrument has been
adjusted. This is important, not only for data validation, but also to establish
maintenance schedules and component replacement. Information will
include, at a minimum:

e Time, date and inidals of the field team member performing the
calibration

e The unique identifier for the metet, including manufacturer, model,
and serial number

e The brand and expiration date of the calibration standards

o The instrument readings: before and after calibration
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FOP 012.0

CALIBRATION AND MAINTENANCE OF PORTABLE
SPECIFIC CONDUCTANCE METER

» The instrument settings (if applicable)
e The overall adequacy of calibration including the Pass or fail
designation in accordance with the accuracy specifications

presented above.
o Cotrective action taken (see Maintenance below) in the event of

failure to adequately calibrate.

MAINTENANCE

NOTE: Ultrameters should be rinsed with clean water after use. Solvents should be

avoided. Shock damage from a fall may cause instrument failure.

Temperature Extremes
Solutions in excess of 160°F/71°C should not be placed in the cell cup area; this may cause

damage. Cate should be exercised not to exceed rated operating temperature. Leaving the
Ultrameter in a vehicle or storage shed on a hot day can easily subject the instrument to over

150°F voiding the warranty.

Battery Replacement
Dry Insttument THOROUGHLY. Remove the four bottom screws. Open instrument

carefully; it may be necessary to rock the bottom slightly side to side to release it from the
RS-232 connectot. Carefully detach battery from citcuit board. Replace with 9-volt alkaline
battery. Replace bottom, ensuting the sealing gasket is installed in the groove of the top half

of case. Re-install screws, tighten evenly and securely.
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CALIBRATION AND MAINTENANCE OF PORTABLE
SPECIFIC CONDUCTANCE METER

NOTE: Because of nonvolatile EEPROM circuitty, all data stored in memory and all

calibration settings ate protected even during power loss or battery replacement.

Cleaning Sensors
The conductivity cell cup should be kept as clean as possible. Flushing with clean water

following use will prevent buildup on electrodes. However, if very ditty samples —
particulatly scaling types — ate allowed to dry in the cell cup, a film will form. This film
reduces accuracy. When there are visible films of oil, dirt, or scale in the cell cup or on the
electrodes, use a foaming non-abrasive household cleaner. Rinse out the cleaner and your

Ultrameter is ready for accurate measurements.

NOTE: Maintain a log for each monitoring instrument. Record all maintenance
performed on the instrument on this log with date and name of the organization

performing the maintenance.

ATTACHMENTS

Equipment Calibration Log (sample)
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CALIBRATION AND MAINTENANCE OF PORTABLE
SPECIFIC CONDUCTANCE METER
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EQUIPMENT CALIBRATION

PROJECT INFORMATION:
Project Name: Date:
Project No.:
Client: Instrument Source: I:I BM EI Rental
METER TYPE UNITS| TIME MAKE/MODEL SERIAL NUMBER CAL. BY STANDARD READING SETTI!
M L 4.00
- N yron ompany
[J pH meter units Ultea Moter 6P 606987 7.00
10.01
<04
Hach 2100P 20
| idi J
] Turbidity meter NTU Turbidimeter 970600014560 100
Myron L Company ; o
[J Sp. conductance meter uS/mS Ultra Meter 6P \ S@ 25°C
[ pID ppm Photovac 2020 PID popen air zero MIBK re
T ____ ppmIso. Gas factor =
"] Particulate meter mg/m’ zero air
[] Osxygen % open air
[J Hydrogen sulfide ppm open air
[ Carbon monoxide ppm open air
[] LEL % . . b open air
2ol
-
[] Radiation Meter uR/ . background area
ADDITIONAL REMARKS:
PREPARED BY: DATE:
~ N s
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FOP 022.0

GROUNDWATER LEVEL MEASUREMENT

PURPOSE

This procedure desctibes the methods used to obtain accurate and consistent water level
measurements in monitoring wells, piezometers and well points. Water levels will be
measured at monitoring wells and, if practicable, in supply wells to estimate purge volumes
associated with sampling, and to develop a potentiometric surface of the groundwater in
order to estimate the direction and velocity of flow in the aquifer. Water levels in
monitorting wells will be measured using an electronic water level indicator (e-line) that has

been checked for operation prior to mobilization.

PROCEDURE

1. Decontaminate the e-line probe and a lower portion of cable following the
procedures referenced in the Benchmark Field Operating Procedure for Non-
Disposable and Non-Dedicated Sampling Equipment Decontamination.
Store the e-line in a protected area until use. This may include wrapping the e-
line in clean plastic until the time of use.

2. Unlock and remove the well protective cap or cover and place on clean plastic.

3. Lower the probe slowly into the monitoring well until the audible alarm
sounds. This indicates the depth to water has been reached.

4. Move the cable up and down slowly to identify the depth at which the alarm
just begins to sound. Measure this depth against the mark on the lip of the
well riser used as a surveyed reference point (typically the north side of the
riser).

5. Read depth from the graduated cable to the nearest 0.01 foot. Do not use
inches. If the e-line is not graduated, use a rule or tape measure graduated in
0.01-foot increments to measure from the nearest reference mark on the e-line
cable.
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FOP 022.0

GROUNDWATER LEVEL MEASUREMENT

6. Record the water level on a Water Level Monitoting Record (sample attached).

7. Remove the probe from the well slowly, drying the cable and probe with a
clean paper wipe. Be sure to repeat decontamination before use in another

well.
8. Replace well plug and protective cap ot cover. Lock in place as appropriate.
ATTACHMENTS

Water Level Monitoring Record (sample)

REFERENCES

Benchmark FOPs:
040  Non-Disposable and Non-Dedicated Sampling E.quipment Decontaprination
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GROUNDWATER LEVEL MEASUREMENT

FOP 022.0
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WATER LEVEL MONITORING RECORD

Project Name: Client:

Project No.: Location:

Field Personnel: Date:

Weather:

Top of Riser | Static Depth | Groundwater Total La];teT:;:al
Well No. Time Elevation to Water Elevaton Depth Measuf':ement
(fbTOR) (fmsl) (fbTOR) (5TOR)
Comments/Remarks:
PREAPRED BY: DATE:
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

PURPOSE

This procedure describes the methods for collecting groundwater samples from monitoring
wells and domestic supply wells following putging and sufficient recovery. This procedure
also includes the preferred collection order in which water samples are collected based on

the volatilization sensitivity or suite of analytical parameters required.

PROCEDURE

Allow approximately 3 to 10 days following well development before performing purge and
sample activities at any well location. Conversely, perform sampling as soon as practical
after sample purging at any time after the well has recovered sufficiently to sample, or within
24 hours after evacuation, if the well recharges slowly. If the well does not yield sufficient
volume for all required laboratory analytical testing (including quality control), a decision
should be made to prioritize analyses based on contaminants of concern at the site. If the
well takes longer than 24 hours to recharge, the Project Manager should be consulted. The
following two procedures outline sample collection activities for monitoring and domestic

type wells.

Monitoring Wells

1. Purge the monitoring well in accordance with the Benchmark FOPs for Groundwater
Purging Procedures Prior to Sample Collection or Low Flow (Minimal Drawdown)
Groundwater Purging & Sampling Procedures. Perform sampling as soon as
practical after putging at any time after the well has recovered sufficiently to sample,
or within 24 hours after evacuation, if the well recharges slowly. If the well does not
yield sufficient volume for all required laboratory analytical testing (including quality
control), a decision should be made to prioritize analyses based on contaminants of
concern at the site. Analyses will be prioritized in the order of the parameters
volatilization sensitivity. After volatile organics have been collected, field parameters
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GROUNDWATER SAMPLE COLLECTION PROCEDURES

must be measured from the next sample collected. If a well takes longer than 24
hours to recharge, the Project Manager should be consulted.

2. Sampling equipment that is not disposable or dedicated to the well will be
decontaminated in accordance with the Benchmark Field Operating Procedure for
Non-Disposable and Non-Dedicated Sampling Equipment Decontamination.

3. Calibrate all field meters (i.e., pH/Eh, turbidity, specific conductance, dissolved
oxygen, PID etc.) in accordance with the Benchmark Field Operating Procedure for
Calibration and Maintenance of the specific field meter.

4. Prepare the electronic water level indicator (e-line) in accordance with the procedures
referenced in the Benchmark Field Operating Procedure for Groundwater Level
Measurement and decontaminate the e-line probe and a lower portion of cable
following the procedures referenced in the Benchmark Field Operating Procedure for
Non-disposable and Non-dedicated Sampling Equipment Decontamination. Store
the e-line in a protected area until use. This may include wrapping the e-line in clean
plastic until the time of use.

5. Inspect the well/piezometer for signs of vandalism or damage and record condition
on the Groundwater Field Form (sample attached). Specifically, inspect the integrity
of the following: concrete surface seal, lock, protective casing and well cover, well
casing and J-plug/cap. Report any itregular findings to the Project Manager.

6. Unlock and remove the well protective cap or cover and place on clean plastic to
avoid introducing foreign material into the well.

7. Calibrate the photoionization detector (PID) in accordance with the Benchmark Field
Operating Procedure for Calibration and Maintenance of Portable Photoionization
Detector.

8. Monitor the well for organic vapors using a PID, as per the Work Plan. If a reading
of greater than 5 ppm is recorded, the well should be allowed to vent until levels drop
below 5 ppm before proceeding with purging. Record PID measurements on a well-
specific Groundwater Field Form (sample attached).
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

9. Lower the e-line probe slowly into the monitoting well and record the measurement
on a well-specific Groundwater Field Form (sample attached).

10. Groundwater samples will be collected directly from the sampling valve on the flow
through cell (low-flow), discharge port of a standard pump assembly (peristaltic,
pneumatic, submersible, or Waterra™ pump) or bailer (stainless steel, PVC or
polyethylene) into approptiate laboratory provided containers. In low-yielding wells
at which the flow through cell is not used, the samples may be collected using a
disposable bailer.

11. If disposable polyethylene bailers are used, the bailer should be lowered shw/y below
the surface of the water to minimize agitation and volatilization. For wells that are
known to produce turbid samples (values greater than 50 N'TU), the bailer should be
lowered and retrieved at a rate that limits surging of the well.

12. Sampling data will be recorded on a Groundwater Field Form (sample attached).

13. Pre-label all sample bottles in the field using a waterproof permanent marker in
accordance with the Benchmark Sample Labeling, Storage and Shipment FOP. The
following information, at a minimum, should be included on the label:

® Project Number;

Sample identification code (as per project specifications);
Date of sample collection (mm, dd, yy);

Time of sample collection (military time only) (hh:mm);
Specify “grab” or “composite” sample type;

Sampler initials;

Preservative(s) (if applicable); and

Analytes for analysis (if practicable).

14. Collect a separate sample of approximately 200 ml into an appropriate container priot
to collecting the first and following the last groundwater sample collected to measure
the following field parameters:

Parameter Units

Dissolved Oxygen patts per million (ppm)
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

Specific Conductance wmhos/cm ot uS or mS
pH pH units

Temperature °C or °F

Turbidity NTU

Eh (optional) mV

PID VOCs (gptional) ppm

Record all field measurements on a Groundwater Field Form (sample attached).

15. Collect samples into pre-cleaned bottles provided by the analytical laboratory with the
appropriate preservative(s) added based on the volatilization sensitivity or suite of
analytical parameters required, as designated in the Sample Collection Order section

below.

16. Lower the e-line probe slowly into the monitoring well and record the measurement
on a well-specific Groundwater Field Form (sample attached).

" 17. The samples will be labeled, stoted and shipped in accordance with the Benchmark
Field Opetating Procedure for Sample Labeling, Storage and Shipment Procedures.

Domesti | 11

1. Calculate or estimate the volume of water in the well. It is desirable to purge at least
one casing volume before sampling. This is controlled, to some extent, by the depth
of the well, well yield and the rate of the existing pump. If the volume of water in the
well cannot be calculated, the well should be purged continuously for no less than 15

minutes.

2. Connect a sampling tap to an accessible fitting between the well and the pressure tank
where practicable. A hose will be connected to the device and the hose discharge
located 25 to 50 feet away. The well will be allowed to pump until the lines and one
well volume is removed. Flow rate will be measured with a container of known

volume and a stopwatch.
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

3. Place a clean piece of polyethylene or Teflon™ tubing on the sampling port and
collect the samples in the order designated below and in the sample containets
supplied by the laboratory for the specified analytes. DO NOT use standard garden

hose to collect samples.

4. Sampling results and measurements will be recorded on a Groundwater Field Form
(sample attached) as described in the previous section.

5. Collect samples into pre-cleaned bottles provided by the analytical laboratory with the
appropriate preservative(s) added based on the volatilization sensitivity or suite of
analytical parameters required, as designated in the Sample Collection Order section

below.

6. The samples will be labeled, stored and shipped in accordance with the Benchmark
Field Operating Procedure for Sample Labeling, Storage and Shipment Procedures.

SAMPLE COLLECTION ORDER

All groundwater samples, from monitoring wells and domestic supply wells, will be collected
in accotdance with the following.

1. Samples will be collected preferentally in recognition of volatilization sensitivity. The
prefetred order of sampling if no free product is present is:

Field parameters

Volatile Ozganic Compounds (VOCs)

Purgeable organic carbons (POC)

Purgeable organic halogens (POH)

Total Organic Halogens (TOX)

Total Otganic Carbon (TOC)

Extractable Otganic Compounds (i.e., BNAs, SVOCs, etc.)
Total petroleum hydrocarbons (TPH) and oil and grease
PCBs and pesticides

Total metals (Dissolved Metals)

Total Phenolic Compounds
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

capable of defending the sampling effort without the assistance or translation of the

sampling crew.

The minimum information to be recorded daily with an indelible pen in the Project Field
Book and/or field data sheets includes date and time(s), name of the facility, name(s) of the
sampling crew, site conditions, the wells sampled, a description of how the sample shipment
was handled, and 2 QA/QC summary. After the last entry for the day in the Project Field
Book, the Field Team Leader should sign the bottom of the page under the last entry and
then draw a line across the page directly under the signature.

PRECAUTIONS/ RECOMMENDATIONS

The following precautions should be adheted to prior to and during sample collection
activities:
* Field vehicles should be parked downwind (to avoid potential sample

contamination concetns) at a minimum of 15 feet from the well and the
engine turned off ptior to PID vapor analysis and VOC sample collection.

* Ambient odors, vehicle exhaust, precipitation, or windy/dusty conditions
can potentially interfere with obtaining representative samples. These
conditions should be minimized and should be recorded in the field notes.
Shield sample bottles from strong winds, rain, and dust when being filled.

" The outlet from the sampling device should dischatge below the top of the
sample’s air/water interface, when possible. The sampling plan should
specify how the samples will be transferred from the sample collection
device to the sample container to minimize sample alterations.
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

" Cyanide
®=  Sulfate and Chloride
*  Turbidity

= Nitrate (as Nitrogen) and Ammonia
= Preserved mnorganics

* Radionuclides

=  Unpreserved inorganics

®=  Bacteria

® Field parameters

2. Document the sampling procedutes and related information in the Project Field
Book and on a Groundwater Field Form (sample attached).

DOCUMENTATION

The three words used to ensure adequate documentation for groundwater sampling are
accountability, controllability, and traceability. Accountability is undertaken in the sampling
plan and answers the questions who, what, where, when, and why to assure that the
sampling effort meets its goals. Controllability refets to checks (including QA/QC) used to
ensure that the procedures used are those specified in the sampling plan. Traceability is
documentation of what was done, when it was done, how it was done, and by whom it was
done, and is found in the field forms, Project Field Book, and chain-of-custody forms. Ata
minimum, adequate documentation of the sampling conducted in the field consists of an
entty in the Project Field Book (with sewn binding), field data sheets for each well, and 2

chain-of-custody form.

As a general rule, if one is not sure whether the information is necessary, it should
nevertheless be recorded, as it is impossible to over-document one’s fieldwork. Years may

go by before the documentation comes under close scrutiny, so the documentation must be
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

*  The otder of sampling should be from the least contaminated to the most
contaminated well to reduce the potential for cross contamination of
sampling equipment (see the Sampling Plan or Work Plan).

» Samples should not be transferred from one sampling container to
another.

» Sampling equipment must not be placed on the ground, because the
ground may be contaminated and soil contains trace metals. Equipment
and supplies should be removed from the field vehicle only when needed.

* Smoking and eating should not be allowed until the well is sampled and
hands are washed with soap and watet, due to safety and possibly sample
contamination concerns. These activities should be conducted beyond a
15-foot radius of the well.

* No heat-producing or electrical instruments should be within 15 feet of
the well, unless they are intrinsically safe, prior to PID vapor analysis.

®  Minimize the amount of time that the sample containers remain open.

* Do not touch the inside of sample bottles or the groundwater sample as it
enters the bottle. Disposable gloves may be a source of phthalates, which
could be introduced into groundwater samples if the gloves contact the
sample.

* Sampling personnel should use a new pair of disposable gloves for each
well sampled to reduce the potential for exposure of the sampling
personnel to contaminants and to reduce sample cross contamination. In
addition, sampling petsonnel should change disposable gloves between
putging and sampling operations at the same well.

*  Sampling personnel should not use perfume, insect repellent, hand lotion,
etc., when taking groundwater samples. If insect repellent must be used,
then sampling personnel should not allow samples or sampling equipment
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

to contact the repellent, and it should be noted in the documentation that
insect repellent was used.

* Complete the documentation of the well. A completed assemblage of
paperwortk for a sampling event includes the completed field forms, entties
in the Project Field Book (with a sewn binding), transportation
documentation (if required), and possibly chain-of-custody forms.

ATTACHMENTS

Groundwater Field Form (sample)

REFERENCES

1. Wilson, Neal. Soz/ Water and Ground Water Sampling, 1995

Benchmark FOPs:
007  Calibration and Maintenance of Portable Dissolved Oxygen Meter

008  Calibration and Maintenance of Portable Field pH/Eb Meter

009  Calibration and Maintenance of Portable Field Turbidity Meter

011 Calibration and Maintenance of Portable Photoionigation Detector

012 Calibration and Maintenance of Portable Specific Conductance Meter

022 Groundwater Level Measurement

023 Groundwater Purging Procedures Prior to Sample Collection (optional)

031 Low Flow (Minimal Drawdown) Groundwater Purging & Sampling Procedures (optional)
040  Non-Disposable and Non-Dedicated S ampling Equipment Decontamination

046 Sample Labeling, Storage and Shipment Procedures
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FOP 024.0

GROUNDWATER SAMPLE COLLECTION PROCEDURES

C- B ENCHMARK

NYIRONMENTAL GROUNDWATER FIELD FORM
Project Name: Date:
Location: Project No.: Field Team:

1N Diameter (inches): Sample Time:
Product Depth (foTOR): Water Colurnn (ft): DTW when sampled:
DTW (static) (fbTOR): Casing Volume: Purpose: [ ] pevelopment [ ] sample
Total Depth @TOR): Purge Volume (gal): Purge Method:
Time tv::: VoAIz;e pH Temp. sC Turbidity DO ORP Appearance &
(BTOR) (gallons) (units) (deg. C} (us) (NTU) {mg/L) (mV) Odor
b Initial
1
2
3
4
5
o
7
8
9
10
Sample Information: Date: (if different from a
S1
52

= v}}?} o ‘ & Diameter

Product Depth (fbTOR): Water Colum

DTW (static) (fbTOR): olume: 8

D Development [l Sample

Total Depth {fbTOR):
Time \CI::: ORP Appearance &
(fbTOR) (mV}) Odor
b Initial
1
[2
3
4
5
6
7
&
s
10
Sample Information: Date: {if different from above)
[S1
[S2
Stabilization Criteria
REMARKS: Volume Calculation Parameter Criteria
Diam. |Vvol. (g/ft) pH £0.1 unit
1" 0.041 sC £3%
2" 0.163 Turbidity £10%
4" 0.653 DO £0.3 mglL
Note: All water level measurements are in feet, distance from top of riser. 6 1469 ORP £10mv

PREPARED BY:
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FOP 031.0

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER
PURGING & SAMPLING PROCEDURES

PURPOSE

This procedure describes the methods used for performing low flow (minimal drawdown)
purging, also referred to as micro-putging, at a well prior to groundwater sampling to obtain
a representative sample from the water-bearing zone. This method of purging is used to
minimize the turbidity of the produced water. This may increase the representativeness of
the groundwater samples by avoiding the necessity of filtering suspended solids in the field

prior to preservation of the sample.

Well purging is typically petformed immediately preceding groundwater sampling. The
sample should be collected as soon as the parameters measured in the field (i.e., pH, specific

conductance, dissolved oxygen, Eh, temperature, and turbidity) have stabilized.

PROCEDURE

1. Water samples should not be taken immediately following well development.
Sufficient time should be allowed to stabilize the groundwater flow regime in
the vicinity of the monitoring well. This lag time will depend on site
conditions and methods of installation but may exceed one week.

2. Prepate the electronic water level indicator (e-line) in accordance with the
procedures referenced in the Benchmark’s Groundwater Level Measurement
FOP and decontaminate the e-line probe and a lower portion of cable
following the procedures referenced in the Benchmark’s Non-disposable and
Non-dedicated Sampling Equipment Decontamination FOP. Store the e-line
in a protected area until use. This may include wrapping the e-line in clean
plastic until the time of use.

3. Calibrate all sampling devices and monitoting equipment in accordance with
manufacturer’s recommendations, the site Quality Assurance Project Plan
(QAPP) and/or Field Sampling Plan (FSP).  Calibration of field
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FOP 031.0

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER
PURGING & SAMPLING PROCEDURES

instrumentation should be followed as specified in Benchmark’s Calibration
and Maintenance FOP for each individual meter.

4. Inspect the well/piezometer for signs of vandalism or damage and record
condition on the Groundwater Field Form (sample attached). Specifically,
inspect the integrity of the following: concrete surface seal, lock, protective
casing and well cover, well casing and J-plug/cap. Report any irregular
findings to the Project Manager.

5. Unlock and remove the well protective cap or cover and place on clean plastic
to avoid introducing foreign material into the well.

6. Monitor the well for organic vapors using a PID, as per the Work Plan. If a
reading of greater than 5 ppm is recorded, the well should be allowed to vent
until levels drop below 5 ppm before proceeding with purging.

7. Lower the e-line probe slowly into the monitoring well and record the initial
water level in accordance with the procedutes referenced in Benchmark’s
Groundwater Level Measurement FOP. Refer to the construction diagram
for the well to identify the screened depth.

8. Decontaminate all non-dedicated pump and tubing equipment following the
procedutes referenced in the Benchmark’s Non-disposable and Non-dedicated
Sampling Equipment Decontamination FOP.

9. Lower the purge pump or tubing (ie., low-flow electrical submersible,
petistaltic, etc.) slowly into the well until the pump/tubing intake is
approximately in the middle of the screened interval. Rapid insertion of the
pump will increase the turbidity of well water, and can increase the required
purge time. This step can be eliminated if dedicated tubing is already within
the well.

Placement of the pump close to the bottom of the well will cause increased
entrainment of solids, which may have settled in the well over time. Low-flow
putging has the advantage of minimizing mixing between the ovetlying
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FOP 031.0

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER
PURGING & SAMPLING PROCEDURES

stagnant casing water and water within the screened interval. The objective of
low-flow putging is to maintain a purging rate, which minimizes stress
(drawdown) of the water level in the well. Low-flow refers to the velocity
with which water enters the pump intake and that is imparted to the formation
pore water in the immediate vicinity of the well screen.

10. Lower the e-line back down the well as water levels will be frequently
monitored during purge and sample activities.

11.  Begin pumping to purge the well. The pumping rate should be between 100
and 500 milliliters (ml) per minute (0.03 to 0.13 gallons per minute) depending
on site hydrogeology. Petiodically check the well water level with the e-line
adjusting the flow rate as necessaty to stabilize drawdown within the well. If
possible, a steady flow rate should be maintained that results in a stabilized
water level (drawdown of 0.3 feet or less). If the water level exceeds 2 feet
below static and declining, slow the purge rate until the water level generally
stabilizes. Record each pumping rate and water level during the event.

The low flow rate determined during purging will be maintained during the
collection of analytical samples. At some sites where geologic heterogeneities
are sufficiently different within the screened interval, high conductivity zones
may be preferentially sampled.

12.  Measure and record field parameters (pH, specific conductance, Eh, dissolved
oxygen (DO), temperature, and turbidity) during purging activities. In lieu of
measuring all of the parameters, a minimum subset could be limited to pH,
specific conductance, and turbidity or DO.

Water quality indicator parameters should be used to determine purging needs
prior to sample collection in each well. Stabilization of indicator parameters
should be used to determine when formation water is first encountered during
purging. In general, the order of stabilization is pH, temperature, and specific
conductance, followed by Eh, DO and turbidity. Performance critetia for
determination of stabilization should be based on watet-level drawdown,
pumping rate and equipment specifications for measuring indicator
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FOP 031.0

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER
PURGING & SAMPLING PROCEDURES

parameters. An in-line flow through cell to continuously measure the above
parameters may be used. The in-line device should be disconnected or
bypassed during sample collection.

13.  Putging will continue until parameters of water quality have stabilized. Record
measurements for field indicator parameters (including water levels) at regular
intervals during purging. The stability of these parameters with time can be
used to guide the decision to discontinue purging. Proper adjustments must
be made to stabilize the flow rate as soon as possible.

14.  Record well putging and sampling data in the Project Field Book or on the
Groundwater Field Form (sample attached). Measurements should be taken
approximately every three to five minutes, or as merited given the rapidity of
change.

15.  Putging is complete when field indicator parameters stabilize. Stabilization is
achieved after all field parameters have stabilized for three successive readings.
Three successive readings should be within £ 0.1 units for pH, *+ 3% for
specific conductance, = 10 mV for Eh, and * 10% for turbidity and dissolved
oxygen. These stabilization guidelines are provided for rough estimates only,
actual site-specific knowledge may be used to adjust these requirements higher
ot lower.

An in-line water quality measurement device (e.g., flow-through cell) should
be used to establish the stabilization time for several field parameters on a
well-specific basis. Data on pumping rate, drawdown and volume required for
parameter stabilization can be used as a guide for conducting subsequent
sampling activities.

16.  Collect all project-required samples from the discharge tubing at the flow rate
established during purging in accordance with Benchmark’s Groundwater
Sample Collecdon Procedures FOP. If a peristaltic pump and dedicated
tubing is used, collect all project-required samples from the discharge
tubing as stated before, however volatile organic compounds should be
collected in accordance with the procedure presented in the next
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FOP 031.0

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER
PURGING & SAMPLING PROCEDURES

section. Continue to maintain a constant flow rate such that the water level is
not drawn down as described above. Fill sample containers with minimal
turbulence by allowing the ground water to flow from the tubing along the
inside walls of the container.

17.  If field filtration is recommended as a result of increased turbidity, an in-line
filter equipped with a 0.45-micron filter should be utilized.

18.  Replace the dedicated tubing down the well taking care to avoid contact with
the ground surface.

19.  Restore the well to its capped/covered and locked condition.

20.  Upon purge and sample collection completion, slowly lower the e-line to the
bottom of the well/piezometer. Recotd the total depth to the nearest 0.01-
foot and compare to the previous total depth measurement. If a significant
discrepancy exists, re-measure the total depth. Record observations of purge
watet to determine whether the well/piezometer had become silted due to
inactivity or damaged (i.e., well sand within purge water). Upon confirmation
of the new total depth and determination of the cause (ie., siltation or
damage), notify the Project Manager following project field activities.

PERISTALTIC PUMP VOC SAMPLE COLLECTION PROCEDURE

The collection of VOCs from a peristaltic pump and dedicated tubing assembly shall be
collected using the following procedure.

1. Once all other required sample containers have been filled, turn off the
petistaltic pump. The negative pressure effects of the pump head have not
altered groundwater remaining within the dedicated tubing assembly and as
such, this groundwater can be collected for VOC analysis.

2. While maintaining the pressute on the flexible tubing within the pump head
assembly, carefully remove and coil the polyethylene tubing from the well;
taking care to ptevent the tubing from coming in contact with the ground
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FOP 031.0

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER
PURGING & SAMPLING PROCEDURES

surface and without allowing groundwater to escape or drain from the tubing
intake.

Once the polyethylene tubing is temoved, turn the variable speed control to
zero and reverse the pump direction.

Slowly increase the pump rate allowing the groundwater within the
polyethylene tubing to be “pushed” out of the intake end (ie., positive
displacement) making sure the groundwater within the tubing is not “pulled”
through the original discharge end (i.e., negative displacement). Groundwater
pulled through the pump head assembly CANNOT be collected for VOC

analysis.

Slowly fill each VOC vial by holding the vial at a 45-degree angle and allowing
the flowing groundwater to cascade down the side until the vial is filled with
as minimal disturbance as possible. As the vial fills, slowly rotate the vial to
vertica. DO NOT OVERFILL THE VIAL, AS THE PRESERVATIVE
WILL BE LOST. The vial should be filled only enough so that the water
creates a slight meniscus at the vial mouth.

Cap the VOC vials leaving no visible headspace (i.e., air-bubbles). Gently tap
each vial against your hand checking for air bubbles.

If an ait bubble is obsetved, slowly remove the cap and repeat Steps 5 and 6.

ATTACHMENTS

Groundwater Field Form (sample)

REFERENCES

United States Environmental Protecton Agency, 540/S-95/504, 1995. Low-Flow
(Minimal Drawdown) Ground-Water Sampling Procedures.

BENCHMARK

(=
/ ENVIRONMENTAL

ENGINEERING &
SCIENCE, PLLC

Page 6 of 8




FOP 031.0

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER

PURGING & SAMPLING PROCEDURES

Benchmark FOPs:

007
008
009
011
012
022
024
040
046

Calibration and Maintenance of Portable Dissolved Oxygen Meter
Calibration and Maintenance of Portable Field pH/ Eb Meter

Calibration and Maintenance of Portable Field Turbidity Meter

Calibration and Maintenance of Portable Photoionization Detector
Calibration and Maintenance of Portable Specific Conductance Meter
Groundwater 1 evel Measurement

Groundwater Sample Collection Procedures

Non-Disposable and Non-Dedicated Sampling Equipment Decontamination
Sample Labeling, Storage and Shipment Procedures
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LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER

FOP 031.0

PURGING & SAMPLING PROCEDURES

CC BENCHMARK
ENvIRONMENTAL GROUNDWATER FIELD FORM
SCIENCE,
Project Name: Date:
Location: Project No.: Field Team:
el ] Diameter (inches): Sample Time:
Product Depth (fbTOR): Water Column (ft): DTW when sampled:
DTW (static) ((bTOR): Casing Volume: Puipose: D Development D Sample
Total Depth (bTOR): Purge Volume (gal): Purge Method:
Water Acc. L
Time Level Volume (ul::;s) (:;n %) (ﬁg) T}ﬁ"%'ﬂ';y (rr?gcl’L) fr)nF:IF; Appeg;?w s
{fobTOR) (gallons) g
o Initial
I
2
3
4
5
6
7
8
9
10
Sample Information: Date: (if different from abouf}
S1 :. 2
52
Ry At
hisE AR G Diameter {jj Time:
Product Depth (TOR): Water Col vty sampled:
DTW (static) (foTOR): Caging Volum ¥ ; D Development D Sample
Total Depth (foTOR): e Method:
Water Acc. S
Time Level Volume ng’;y ("?OL) :::nF:’P) Appeg;:l:ce &
(TOR) (gallons 9/
b Initial o
1
2
13
4
5
6
7
i
o
10
Sample Informatien: Date: (if different from above)
ST
52
Stabilization Criteria
REMARKS: Volume C: Parameter Criteria
Diam. {Vol. (gift) pH 0.1 unit
1" 0.041 SC £3%
2" 0.163 Turbidity £10%
4 0.653 DO £0.3 mg/L
Note: All water level measurements are in feet, distance from top of riser. 6 1460 ORP +10mv

PREPARED BY:
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FOP 040.1

NON-DISPOSABLE AND NON-DEDICATED
SAMPLING EQUIPMENT DECONTAMINATION

PURPOSE

This procedure is to be used for the decontamination of non-disposable and non-dedicated
equipment used in the collection of environmental samples. The purpose of this procedure
is to remove chemical constituents from previous samples from the sampling equipment.
This prevents these constituents from being transferred to later samples, or being

transported out of controlled areas.

HEALTH AND SAFETY

Nitric acid is a strong oxidizing agent as well as being extremely corrosive to the skin and
eyes. Solvents such as acetone, methanol, hexane and isopropanol are flaimmable liquids.
Limited contact with skin can cause irtitation, while prolonged contact may result in
dermatitis. Eye contact with the solvents may cause itritation or temporary corneal damage.
Safety glasses with protective side shields, neoprene or nitrile gloves and long-sleeve

protective clothing must be worn whenever acids and solvents are being used.

PROCEDURE — GENERAL EQUIPMENT

Bailers, split-spoons, steel or brass split-spoon liners, Shelby tubes, submersible pumps, soil

sampling knives, and similar equipment will be decontaminated as described below.

1. Wash equipment thoroughly with non-phosphate detergent and potable-
quality watet, using a brush where possible to remove any particulate matter or
surface film. If the sampler is visibly coated with tars or other phase-separated
hydrocarbons, pre-wash with acetone or isopropanol, or by steam cleaning.
Decontamination will adhere to the following procedure:
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FOP 040.1

NON-DISPOSABLE AND NON-DEDICATED
SAMPLING EQUIPMENT DECONTAMINATION

a. Rinse with potable-quality water; if the sampling equipment is
very oily and use of a solvent is necessaty, rinse with pesticide-
grade isopropanol.

b. Rinse with potable-quality water;

o Rinse with deionized water demonstrated analyte-free, such as
distilled water;

d. Air dry; and

e. Store in a clean atea or wrap in aluminum foil (shiny side out)
ot new plastic sheeting as necessary to ensure cleanliness.

2. All non-dedicated well evacuation equipment, such as submersible pumps and
bailets, which are put into the well, must be decontaminated following the
procedures listed above. All evacuation tubing must be dedicated to
individual wells (i.e., tubing cannot be reused). However, if submersible pump
discharge tubing must be reused, the tubing and associated sample valves or
flow-through cells used in well purging or pumping tests will be
decontaminated as described below:

a. Pump a mixtute of potable water and a non-phosphate detergent
through the tubing, sample valves and flow cells, using the submersible
pump.

b. Steam clean or detergent wash the exterior of the tubing, sample

valves, flow cells and pump.

c. Pump potable water through the tubing, sample valve, and flow cell
until no indications of detergent (e.g. foaming) are observed.

d. Double rinse the exterior of the tubing with potable water.

e. Rinse the extetior of the tubing with distilled water.
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FOP 040.1

NON-DISPOSABLE AND NON-DEDICATED
SAMPLING EQUIPMENT DECONTAMINATION

. Store in a clean area or wrap the pump and tubing assembly in new
plastic sheeting as necessaty to ensure cleanliness until ready for use.

All unused sample bottles and sampling equipment must be maintained in
such a manner that there is no possibility of casual contamination.

Manage all waste materials generated during decontamination procedures as
described in the Benchmark Field Operating Procedure for Management of
Investigation Derived Waste.

PROCEDURE - SUBMERSIBLE PUMPS

Submersible pumps used in well purging ot purging tests will be decontaminated thoroughly

each day before use as well as between well locations as described below:

Daily Decontamination Procedure:

1.

Pre-rinse: Operate the pump in a basin containing 8 to 10 gallons of potable
water for 5 minutes and flush other equipment with potable water for 5
minutes.

Wash: Operate the pump in 8 to 10 gallons of non-phosphate detergent
solution (i.e., Alconox) for 5 minutes and flush other equipment with fresh

detergent solution for 5 minutes.

Rinse: Operate the pump in a basin of potable water for 5 minutes and flush
other equipment with potable water for 5 minutes.

Disassemble pump.

Wash pump parts with a non-phosphate detergent solution (i.e., Alconox).
Scrub all pump parts with a test tube brush or similar device.

©
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FOP 040.1

NON-DISPOSABLE AND NON-DEDICATED
SAMPLING EQUIPMENT DECONTAMINATION

0. Rinse pump with potable water.
7. Rinse the inlet screen, the shaft, the suction interconnection, the motor lead
assembly, and the stator housing with distilled/deionized water.
8. Rinse the impeller assembly with 1% nitric acid (HNOs).
9. Rinse the impeller assembly with isopropanol.
10.  Rinse the impeller assembly with distilled/deionized water.
B n Wells Decontamination Pr re:
1. Pre-rinse: Operate the pump in a basin containing 8 to 10 gallons of potable
water for 5 minutes.
2. Wash: Operate the pump in 8 to 10 gallons of non-phosphate detergent
solution (i.e., Alconox) for 5 minutes.
3. Rinse: Operate the pump in a basin of potable water for 5 minutes.
4. Final tinse the pump in distilled/deionized water.
ATTACHMENTS
None
REFERENCES

Benchmark FOPs:
032 Management of Investigation-Derived Waste
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

PURPOSE

The collection and analysis of samples of environmental media, including soils, groundwater,

surface water, and sediment, are the central activities of the field investigation. These

samples must be propetly labeled to presetve its identity, and propetrly stored and shipped in

a manner that preserves its integrity and chain of custody. This procedure presents methods

for these activities.

SAMPLE LABELING PROCEDURE

1. Assign each sample retained for analysis a unique 9-digit alphanumeric
identification code or as indicated in the Project Work Plan. Typically, this
code will be formatted as follows:

Sample I.D. Example: GW051402047
Sample matrix

GW GW = groundwater; SW = surface water;
SUB = subsutface soil; SS = surface soil;
SED = sediment; L. = leachate; A = ait

05 Month of sample collection

14 Day of sample collection

02 Year of sample collection

047 Consecutive sample number

2. Consecutive sample numbers will indicate the individual sample’s sequence in

the total set of samples collected during the investigation/sampling event.
The sample number above, for example, would indicate the 47t sample
retained for analysis during the field investigation, collected on May 14, 2002.
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

Affix a non-removable (when wet) label to each sample container. The
following information will be written on the label with black or blue ink that
will not smudge when wet:

¢ Project number

e Sample ID (see Step 1 above)

¢ Date of sample collection

¢ Time of sample collection (military time only)

e Specify “grab” or “composite” sample with an “X”

e Sampler initials

e Preservative(s) (if applicable)

e Analytes for analysis (if practicable)

Record all sample label information in the Project Field Book and on a Sample
Summary Collection Log (see attached samples), keyed to the sample
identification number. In addition, add information regarding the matrix,
sample location, depth, etc. to provide a complete description of the sample.

SAMPLE STORAGE PROCEDURE

1.

Immediately after collection, placement in the proper container, and labeling,
place samples to be retained for chemical analysis into resealable plastic bags.

Place bagged samples into an ice chest filled approximately half-full of double
bagged ice. Blue ice is not an acceptable substitute for ice.

Maintain samples in an ice chest or in an alternative location (e.g. sample
refrigeratot) as approved by the Benchmark Field Team Leader until time of
shipment. Periodically drain melt-water off coolers and replenish ice as
necessary.

R
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

Ship samples on a daily basis, unless otherwise directed by the Benchmark
Field Team Leader.

Maintain approptiate custody procedures on coolers and other sample storage
containers at all imes. These procedures are discussed in detail in the Project
Quality Assurance Project Plan, Monitoring Plan or Work Plan.

Samples shall be kept in a secute location locked and controlled (i.e., locked
building ot fenced area) so that only the Project Field Team Leader has access
to the location or under the constant visual surveillance of the same.

SAMPLE SHIPPING PROCEDURE

1.

Fill out the chain-of-custody form completely (see attached sample) with all
relevant information. The white original goes with the samples and should be
placed in a resealable plastic bag and taped inside the sample cooler lid; the
sampler should retain the copy.

Place a layer of inert cushioning material such as bubble pack in the bottom of
cooler.

Place each bottle in a bubble wrap sleeve or other protective wrap. To the
extent practicable, then place each bottle in a resealable plastic bag.

Open a garbage bag (ot similar) into a cooler and place sample bottles into the
gatbage bag (or similar) with volatile organic analysis (VOA) vials near the
center of the cooler.

Pack bottles with ice in plastic bags. At packing completion, cooler should be
at least 50 percent ice, by volume. Coolers should be completely filled, so that
samples do not move excessively during shipping.

Duct tape (or similar) cooler drain closed and wrap cooler completely in two
ot more locations to secure lid, specifically covering the hinges of the cooler.
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

7. Place laboratory label address identifying cooler number (ie., 1 of 4, 2 of 4
etc.) and overnight delivery waybill sleeves on cooler lid or handle sleeve
(Federal Express).

8. Sign the custody seal tape with an indelible soft-tip marker and place over the
duct tape across the front and back seam between the lid and cooler body.

9. Cover the signed custody seal tape with an additional wrap of transparent
strapping tape.

10.  Place “Fragile” and “This Side Up” labels on all four sides of the cooler.
“This Side Up” labels are yellow labels with a black arrow with the arrowhead
pointing toward the cooler lid.

11.  For coolers shipped by overnight delivery, retain a copy of the shipping
waybill, and attach to the chain-of-custody documentation.

ATTACHMENTS

Soil/Sediment Sample Summary Collection Log (sample)
Groundwater/Surface Water Sample Summary Collection Log (sample)
Wipe Sample Summary Collection Log (sample)

Air Sample Summary Collection Log (sample)

Chain-Of-Custody Form (sample)

REFERENCES

None
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES
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AIR SAMPLE COLLECTION SUMMARY LOG

T
Qc o Comments
Field ID Location Type Analytical Parameters | Containers Date Time Initials {:‘:ﬂ_" immportaat :f;:v‘mcs
descriptions, etc)
Notgs;
1. See QAPP for sampling frequency and actual number of QC samplg
2, $C - Summa Canister.
3. TB - Tedlar Bag (quantity).
. ; .
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

Dlercinianrg

CHAIN OF CUSTODY RECORD

Project No. Project Name
REMARKS
" g
P
Samplers (Signature) _:a; g
g8
Z o
. =l ]
No. | Date | Time | E| E Sample Identification
S
[Possible Hazard Identification: f
{7 Non-hazard [ Flammable [ Skin Imttant [ Poisor® Disposal by Lab L] Archive (mos)
Tummaround Time Required:
Nomal []  Rush [J 1L ] Project Specific (specify):
Relinquished by: (Signature) Date Time REMARKS:
Relinquished by: (Signature) Date Time
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

SCHMARK

VIRONMENTAL

A WIPE SAMPLE COLLECTION SUMMARY LOG
- . Comments
Field ID Location T(;(:e Analytical P Contai Date Time | 0P = (e proby mmf‘““’;‘:“:
descriptions, etc)

Notes:
See QAPP for sampling frequency and actual number of QC samples.
CWM - clear, wide-mouth glass jar with Teflon-lined cap.
FD - Field Duplicate.

FB - Field Blank.

RS - Rinsate,

No Matrix Spike, Matrix Spike Duplicate or Matrix Spike Blanks
Rinsates should be taken at a rate of 1 per day during wipe 3
Wipe sample FB collected by wiping unused glovesf } {o Jhwith sampled surface) with prepared gauze pad and place in sample jar. Takeat a rate of 1 FB per
20 samples.
‘Wipe sample FDs taken adjacent to original sa
10. EH : Extract and Hold

PR s W N

»
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

VIRONMENTAL
GINEERING &

Iéc.mgv e AIR SAMPLE COLLECTION SUMMARY LOG

Qc . Comments

. . . 5 . Samp (e-g- probl, d, ref. to variance,

Field ID Location Type Analytical Parameters Containers Date Time Initials | location ch , important observations or
descriptions, etc.)

Notes:

1. See QAPP for sampling frequency and actual num
2. SC - Summa Canister.

3. TB - Tedlar Bag (quantity).
4. No Matrix Spike, Matrix Spike Duplicate, Matrix

g lanks or Rinsates collected for air samples.
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FOP 046.0

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES

o BRENCHMARK
ENSERas minY Y A1,

Encarpaies B CHAIN OF CUSTODY RECORD
Atinmint, FLLC
Project No. Project Name
REMARKS
S g
]
Samplers (Signature) 28
El
Z O
&l =
No. Date | Time g g Sample Identification
S
Possible Hazard Identification: A
[J Non-hazard [] Flammable [ Skin Imitane  [_] Poisoiy DisposalbyLab () Aschive__________(mos)
Tumaround Time Required: h
Nommal (1 Rush [} O m [ Project Specific (specify):
Relinquished by: (Signature) Date Date [ Time REMARKS:
Relinquished by: (Signature) Date Date Time
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FOP 064.0

SURFACE WATER SAMPLING PROCEDURES

PURPOSE

This procedute describes a method for collecting surface water samples. Sediment samples
typically are collected in conjunction with surface water samples as dictated by the site-
specific wotk plan. It should be noted, however, sediment sample collection procedures are
not presented herein and Benchmark’s sediment sampling FOPs 049 and 050 should be
reviewed ptior to sediment sample collection. This surface water sampling method
incorporates the use of the laboratory provided sample bottle for collecting the sample,
which eliminates the need for other equipment and hence, reduces the risk of introducing

other variables into a sampling event.

PROCEDURE

1. Locate the surface water sample location.

2. Calibrate all field meters (ie., pH/Eh, turbidity, specific conductance,
dissolved oxygen, PID etc.) in accordance with the Benchmark Field
Operating Procedure for Calibration and Maintenance of the specific field
meter.

3. Wearing appropriate protective gear (L.e., latex gloves, safety glasses), as
required in the Project Health and Safety Plan, prepare sample bottles for use.

4. If samples are to be collected from a stream, creek or other running water
body, collect downstream samples first to minimize impacts on sample quality.

5. Surface water samples should be collected during a dry (non-precipitation)
event to avoid any dilution effect from precipitation.

6. Pre-label all sample bottles in the field using a waterproof permanent marker
in accordance with the Benchmark Sample Labeling, Storage and Shipment
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FOP 064.0

SURFACE WATER SAMPLING PROCEDURES

FOP. The following information, at a minimum, should be included on the

label:
¢ Project Number;
¢ Sample identification code (as per project specifications);
e Date of sample collection (mm, dd, yy);
¢ Time of sample collection (military time only) (hh:mm);

Specify “grab” or “composite” sample type;
e Sampler initials;

¢ Preservative(s) (if applicable); and

e Analytes for analysis (if practicable).

7. Collect the surface water sample from the designated location by slowly
submerging each sample bottle with minimal surface disturbance. If the
sample location cannot be sampled in this manner due to shallow water
conditions, a small depression can be created with a standard shovel to deepen
the location to facilitate sample collection by direct grab. It should be noted,
ptior to disturbing sediment at any location for this purpose, all required
sediment samples should be collected. All sediment cuttings will be removed
from the area and the surface water allowed to flow through the depression
for several minutes prior to collecting samples until clear (i.e., no visible

sediment).

8. Collect samples from near shore. If water body is over three feet deep, check
for stratification. Check each stratum for contamination using field measured
water quality parameters. Collect samples from each stratum showing
evidence of impact. If no stratum shows signs of impact, collect a composite
sample having equal parts of water from each stratum.

9. Collect samples into pre-cleaned bottles provided by the analytical laboratory
with the approptiate preservative(s) added based on the volatilization
sensitivity ot suite of analytical parameters required, as designated below:

¢ Volatile Organic Compounds (VOCs)
¢ Total Organic Halogens (TOX)
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FOP 064.0

SURFACE WATER SAMPLING PROCEDURES

e Total Otganic Carbon (TOC)

e Extractable Organic Compounds (i.e., BNAs, SVOCs, etc.)
e Total metals (Dissolved Metals)

¢ Total Phenolic Compounds

¢ Cyanide
e Sulfate and Chloride
e Turbidity

o Nitrate and Ammonia
o Radionuclides

10.  For pre-presetved bottles, avoid completely submerging the bottle and
ovetfilling to prevent presetvative loss. Pre-preserved VOC vials should be
filled from a second, unpresetved, pre-cleaned glass container. Never transfer
samples from dissimilar bottle types (i.e., plastic to glass or glass to plastic).

11.  Collect a separate sample of approximately 200 ml into an approptiate
container ptrior to collecting the first and following the last surface water
sample collected to measure the following field parameters:

Parameter Units
Dissolved Oxygen patts per million (ppm)
Specific Conductance umhos/cm or 1S or mS
pH pH units
Temperature °C or °F
Turbidity NTU
Eh (optional) mV
PID VOCs (optional) ppm

Record all field measurements on a Surface Water Quality Field Collection
Log form (sample attached).

12.  Recotd available information for the pond, stream or other body of water that
was sampled, such as its size, location and depth in the Project Field Book and
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FOP 064.0

SURFACE WATER SAMPLING PROCEDURES

on the Surface Water Quality Field Collecdon Log form (sample attached).
Approximate sampling points should be identified on a sketch of the water

body.

13.  Label, store and ship all samples in accordance with the Benchmark Field
Operating Procedure for Sample Labeling, Storage and Shipment Procedures.
ATTACHMENTS

Surface Water Quality Field Collection Log (sample)

REFERENCES

Benchmark FOPs:

@

007  Calibration and Maintenance of Portable Dissolved Oxygen Meter

008  Calibration and Maintenance of Portable Field pH/ Eh Meter

009  Calibration and Mainienance of Portable Field Turbidity Meter

012 Calibration and Maintenance of Portable Specific Conductance Meter

046 Sample Labeling, Storage and Shipment Procedures
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FOP 064.0

SURFACE WATER SAMPLING PROCEDURES

@E KEEHMARE

il ——

N;;i‘ii::?oﬁ SURFACE WATER
QUALITY FIELD COLLECTION LOG

PROJECT INFORMATION SAMPLE DESCRIPTION
Project Name: 1D

Project Mo.: M atris:

Client: Location:

SAMPLE INFORMATION LABORATORY ANALYSIS

Date Collected:

Time Collected:

Date Shipped to Lab:
Collected By:

Sample Collection Method:

SAMPLING INFORMATION
Weather: ) i jmate]
Air Temperature: i
Depth of Sample:

Parameter First
pH
Temp.
Cond.
Turbidity
Eh
Do
Odor

Appearance]

EXACT LOCAT
MNorthing (ft)

—

ADDITIONAL LABORATORY ANALYSIS:

ADDITIONAL REMARKS:

PREPARED BY: DATE:
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OM&M PLAN — APPENDIX A
POST- REMEDIAL GROUNDWATER AND SURFACE WATER MONITORING PLAN

APPENDIX C

CORRECTIVE MEASURES REPORT
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| DATE \
. REPORT NO.
F,A

1

PAGE OF

O S

DAILY LOG

CORRECTIVE MEASURES REPORT

Date: -
Project: N B
Job No: WEATHER CONDITIONS:
~ Location: Ambient Air Temp. - AM.:
_ CQA Monitor(s): B Ambient Air Temp. -P.M.:
Client: Wind Direction:
Contractor: - Wind Speed.:
Contractor's Supervisor: Precipitation:

Corrective Measures Undertaken (reference Problem Identification Report No.)

Retesting Location:

Suggested Method of Minimizing Re-Occurrence:

Approvals (initial):

CQA Engineer:

Project Manager:

Signed:

CQA Representative

Appendix C; Corrective Measures Report.xls



SITE MANAGEMENT PLAN — PART
OPERATION, MAINTENANCE & MONITORING PLAN

POST-CLOSURE FIELD INSPECTION REPORT
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SciENcE, PLLC Field Inspection Report
Post-Remedial Operation, Maintenance & Monitoring Plan

Property Name: Project No.:

Client:

Property Address: City, State: Zip Code:
Property ID: (Tax Assessment Map) Section: Block: Lot(s):
Preparer's Name: Date/Time:

CERTIFICATION

The results of this inspection were discussed with the Site Manager. Any corrective actions required
have been identified and noted in this report, and a supplemental Corrective Action Form has been
completed. Proper implementation of these corrective actions have been discussed with the Site
Manager, agreed upon, and scheduled.

Preparer / Inspector: Date:

Signature:

-Next Scheduled Inspection Date:

Property Access
1. Is the access road in need of repair? [] yes [] no [ N/A
2. Sufficient signage posted (No Trespassing)? [] ves [] no [JN/A
3. Has there been any noted or reported trespassing? [] vyes []no [JN/A

Please note any irregularities/ changes in site access and security:

Final Surface Cover / Vegetation

The integrity of the vegetative soil cover or other surface coverage (e.g., asphalt, concrete) over the
entire Site must be maintained. The following documents the condition of the above.

1. Final Cover is in Place and in good condition? [] yes ] no ] NA
Cover consists of (mainly):

2. Evidence of erosion? [] ves ] no [ N/A
3. Cracks visible in pavement? ] ves O no CINA
4. Evidence of distressed vegetation/turf? [] yes ] no CIN/A
5. Evidence of unintended traffic and/or rutting? [] yes (] no [JN/A
6. Evidence of uneven settlement and/or ponding? [] ves [] no [IN/A

Appendix B; Field Inspection Report.xis Page 1 of 3



C\ B ENCHMARK
 ENVIRONMENTAL

ENGINEERING 8

SClENCE, PLLC Field Inspection Report
Post-Remedial OperatioE, Maintena%ce & Monité)ring Plan

Final Surface Cover / Vegetation

7. Damage to any surface coverage? [] yes [] no [IN/A
If yes to any question above, please provide more information below.
Gas Vent System Monitoring and Maintenance
Are there signs of stressed vegetation around gas vents? (] yes [Ino CInA
Are the gas vents currently intact and operational? ] yes Cno LINA
Has regular maintenance and monitoring been documented and enclosed or referenced?
[ yes Cno CINA
Groundwater Monitoring
Is there a plan in place and currently being followed? [] yes [no [JN/A
Are the wells currently intact and operational? L] yes [Ino CINA
When was the most recent sampling event report and submittal? Date:
When is the next projected sampling event?  Date:
Property Use Changes / Site Development
Has the property usage changed, or site been redeveloped since the last inspection?
(] yes (no CINA

If yes, please list with date:

Appendix B; Field Inspection Report.xls Page 2 of 3
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SciEncE PLLC Field Inspection Report
Post-Remedial Operation, Maintenance & Monitoring Plan

New Information

Has any new information been brought to the owner/engineer's attention regarding any and/or all
engineering and institutional controls and their operation and effectiveness?

[] ves [Ino [IN/A
Comments:

This space for Notes and Comments

Please include the following Attachments:
1. Site Sketch
2. Photographs

Appendix B; Field Inspection Report.xls Page 3 of 3
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SeIENCE, FLLC Corrective Action Certification
Post-Remedial Operation, Maintenance & Monitoring Plan

Property Name: Project No.:

Client:

Property Address: City, State: Zip Code:
Property ID: (Tax Assessment Map) Section: Block: Lot(s):
Preparer's Name: Date/Time:

Issue Addressed

The Environmental Inspection of the above property determined the need for corrective action. This
form has been completed to document the required corrective action and it's implementation.

Description of Site Issue identified during Environmental Inspection (include sketch & photographs)

Corrective Action Taken

Date Completed:
Describe Action Taken (include sketch & photographs):

Certification of Implementation

The signatory hereby certifies that the corrective action as described in this form has been
completed in accordance with all relevant requirements of the Soil/Fill Management Plan and other
applicable documents.

Preparer / Inspector: Date:

Signature:

Please verify inclusion of the following Attachments:

1. Site Sketch
2. Photographs

Appendix B; Field Inspection Report.xis Page 1 of 1



SITE MANAGEMENT PLAN - PART I
OPERATION, MAINTENANCE & MONITORING PLAN

KEY CONSTRUCTION SPECIFICATIONS

SECTION 02250 — FINAL CONSTRUCTION COVER
SECTION 02270 - GEOSYNTHETICS
SECTION 02901-TOPSOIL
SECTION 02902 — TURF
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SITE MANAGEMENT PLAN - PART [
OPERATION, MAINTENANCE & MONITORING PLAN

SECTION 02250, FINAL CONSTRUCTION COVER
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SECTION 02250
FINAL CONSTRUCTION COVER

PART 1 — GENERAL

1.1 DESCRIPTION

A.

B.

Scope:
1.

Subcontractor shall furnish all labor, materials, equipment, accessories and
services necessary to excavate, screen, transport, place and compact soil
and materials specified for the final cover as shown on the Drawings and
herein specified.

Related Work Specified Elsewhere:

1.
2.
3.

Section 02110, Clearing and Grubbing
Section 02901, Topsoil
Section 02902, Turf

1.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

A.

0021-001-900

Barrier Layer Material Tests:

1.

Benchmark will perform in-place soil density testing to determine the
degree of compaction of the recompacted barrier layer soil. A minimum
of nine moisture-density tests using a nuclear densitometer shall be
performed per acre per lift of completed barrier layer. Benchmark will
determine the exact location of the moisture-density tests. The location of
all nuclear densitometer tests will be referenced to the existing horizontal
grid system. The Subcontractor shall be responsible for providing grade
control at all times during barrier layer placement to facilitate test
identification and coordination by Benchmark.

The soil shall be compacted to wet of the optimum moisture content and
not less than the minimum density as described in the CQA Plan and item
3.4 of this Section. If the specified moisture and density is not obtained,
the Subcontractor shall perform all work required to provide the specified
amounts. This work shall include recompaction and/or complete removal
and replacement of unacceptable barrier material until the specified
moisture and density is achieved. All additional excavation and
compaction work shall be performed by the Subcontractor at no additional
cost to Benchmark until the specified degree of compaction is obtained.
Benchmark will perform one moisture content test per acre of the previous
lift before placement of additional lifts. No additional lifts of final cover
material will be permitted unless the moisture content of the soil is greater
than the optimum. The Subcontractor shall obtain the approval of
Benchmark before proceeding with placement of additional lifts.
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Constant-head undisturbed laboratory permeability tests (Shelby tube) will

be performed on the completed lifts of barrier material by Benchmark.

The Subcontractor shall assist Benchmark in collecting the Shelby tube

samples required for the performance of the permeability tests. The

location of all permeability shall be referred to the existing horizontal grid

system. The Subcontractor shall achieve maximum in-place soil

permeability for the barrier layer material of 1.0 x 10 cm/sec.

Soils testing of material shall be performed in accordance with the

following references:

a. ASTM D 421, Dry Preparation of Soil Samples for Particle-Size

Analysis and Determination of Soil Constants.

b. ASTM D 422, Particle-Size Analysis of Soils.

c. ASTM D 689, Moisture-Density Relations of Soils.

d. ASTM D 2922, Standard Test Methods for Soil and Soil
Aggregates In-Place by Nuclear Methods (for shallow depths).

e. ASTM D 1557, Moisture-Density Relations of Soils, Using 10 Ib.
Rammer and 18-inch Drop.

f. ASTM D 2216, Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil Aggregate Mixtures.

g. ASTM D 5084, Recompacted Constant-Head Permeability of
Soils.

h. ASTM D 4318, Liquid Limit Plastic Unit, and Plasticity Index of
Soils.

The Subcontractor shall be thoroughly familiar with the requirements of

the Benchmark’s Construction Quality Assurance (CQA) Plan. The

quality assurance testing specified in the CQA Plan will be performed by

Benchmark; however, the Subcontractor shall assist Benchmark in

implementation of the CQA Plan. This includes performing site layout

surveying, providing equipment and personnel to assist Benchmark in

collection of soil samples, and implementation of corrective measures as

described in the CQA Plan at no additional cost to Benchmark.

Benchmark shall perform all quality assurance testing on the topsoil as required
under Section 02901, Topsoil.

Coordination:

The Subcontractor shall coordinate soil placement activities with the
Benchmark's CQA Inspector to keep him fully informed regarding
amounts of soil material needed, and when it will be placed.

PART 2 — MATERIALS

2.1 SOIL MATERIALS

A.

0021-001-900

General:
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C.
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The Subcontractor shall be responsible for obtaining all the necessary
State and Local permits required for the excavation of borrow source
material.

All soil material shall be natural soil, free from excessive moisture or
frost.

The Subcontractor shall remove all stumps, roots, muck, marl and stones
exceeding 3-inches in greatest dimension prior to placement.

Stones smaller than 3-inches in diameter shall be kept apart and not
permitted to accumulate in-groups.

Use no frozen material.

Benchmark shall collect the soil samples for analysis. The Subcontractor
shall provide personnel and heavy equipment to assist Benchmark in the
collection of the samples.

Barrier Layer Material:

1.

2.

In addition to Paragraph 2.1.A requirements, material shall contain no sod

or vegetative matter.

Benchmark will perform CQA testing on the barrier layer material prior to

placement. The Subcontractor will either stockpile the proposed material

in 1000 cubic yard piles for testing by Benchmark or else dig

representative test holes at the borrow area for testing.  Specific

requirements are described in the CQA Plan. The Subcontractor will not

be permitted to use the soil for the barrier layer construction until after

CQA testing has been completed and Benchmark approves the material.

Barrier layer material will conform to the following requirements:

a. Recompacted Permeability: less than or equal to 1.0 x 10°
cm/sec.

b. Approximate Gradation:

Seize Size Percent Minimum
Designation Passing by Weight
3 —inch 100

No. 4 85

No. 200 50

Topsoil:

1.

Soil material capable of supporting adequate vegetative growth meeting
the requirements of Section 02901, Topsoil.
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2.2

SEED

A. Refer to Section 02902, Turf.

PART 3 — EXECUTION

3.1

3.2

33

34

EXCAVATION

A. All miscellaneous excavation and grading shall be to the required lines, grades,
depths and dimensions necessary as shown on the Contract Drawings.

B. In any case where the excavation or grading extends deeper than the required

elevations, the over-excavated areas shall, at the discretion of Benchmark, be
filled with acceptable material at no additional cost to Benchmark.

BARRIER LAYER PREPARATION
A. The Subcontractor shall be responsible for scarifying the top inch of the

existing barrier layer as directed by Benchmark, prior to placement of
additional barrier layer material.

GAS VENT INSTALLATION

A. Waste material excavated during gas vent installation shall be disposed of on-site
within the waste fill area, the same day it is excavated, at a location specified by
Benchmark.

BARRIER LAYER CONSTRUCTION

A. The Subcontractor shall utilize all soil material representative of one composite
sample (approximately 5,000 cubic yards) before beginning to utilize other
material representative of the next composite.

B. The barrier layer material shall be placed in loose lifts, approximately nine
inches thick and shall be compacted to maximum lift thickness of six inches.
C. Each layer of barrier material shall be thoroughly tamped or rolled to the required

degree of compaction and moisture. Successive layers shall not be placed until
the layer under construction has been thoroughly compacted, tested, and approved
by Benchmark.

D. The top inch of each completed and approved lift shall also be scarified or rolled
with a pad-foot roller, unless otherwise directed by Benchmark, prior to
placement of successive layers.

E. Material shall be mixed and spread in a manner to assure uniform lift thickness
after placement.
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M.
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Barrier layer material containing lumps, pockets or concentrations of rubble and
stones, debris, wood or other organic matter shall not be placed. Fill containing
unacceptable material shall be removed and disposed.

The Subcontractor shall remove existing vegetation prior to barrier layer
placement.

All excavation, transportation and placement operations shall be such as will
produce satisfactory gradation of materials after they have been spread and
compacted. Dumping, spreading, sprinkling and compacting operations shall be
carried out systematically so as not to interfere with each other.

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

Damage to compacted lifts (viz., rutting by equipment or erosion) will be repaired
prior to placing any overlying materials at no additional cost.

Any perforations in the barrier layer material resulting from grade stake removal
or other causes shall be backfilled with acceptable barrier layer soil material or a
dry soil-bentonite (50/50) mixture by the Subcontractor before material may be
placed on the next lift.

Moisture Control:

1. The barrier layer material moisture content shall be maintained greater
than optimum moisture content during placement.

2. Barrier layer material shall not be placed unless the moisture content of
the previous lift is also greater than optimum.

3. When necessary, moisture will be added using approved sprinkling

equipment. The Subcontractor shall, at his own expense, add sufficient
water during rolling and tamping to assure complete compaction of

material.

4. Place no more barrier material than can be compacted and tested the same
day.

S. If, in the opinion of Benchmark, the material is too wet for satisfactory

compaction, or compaction efforts may damage preceding layers of final
cover, the Subcontractor shall temporarily stop work and the material will
be allowed to dry. There shall be no additional cost to Benchmark for
time and materials required to spread, dry and rework the material.

6. The placement or compaction of material will not be permitted during or
immediately following rainfall. Construction of the barrier layer shall be
conducted in such manner that a minimum of rainwater will be retained
thereon. Compacted material that is damaged by washing shall be
replaced by the Subcontractor in an acceptable manner at no additional

cost,

7. No compaction of material will be permitted with free water on any
portion of the layer to be compacted.

8. Place topsoil on each completed segment of cap immediately after CQA

tests are approved by Benchmark to control moisture and prevent
desiccation cracking.

Compaction:
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3.5

3.6

3.7
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Each lift of the barrier layer shall be compacted to not less than 90 percent
of the modified proctor maximum density, in pounds per cubic foot, as
determined by the Modified Proctor Compaction Test, ASTM-D-1557 and
as specified in the CQA Plan.

Benchmark will perform the compaction and moisture content tests in
accordance with the CQA Plan.

The Subcontractor shall select equipment, which is capable of providing
the minimum densities required by these specifications, and shall submit a
description of the type of equipment he proposes to use to Benchmark for
approval. Compaction equipment will be a tamping foot or sheepsfoot
roller. A smooth roller shall not be used for compaction.

Lift thicknesses, 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.

If the field and laboratory tests indicate unsatisfactory results, the
Subcontractor shall provide the additional work effort necessary to
achieve the desired degree of in-place moisture, density and permeability
to the satisfaction of Benchmark. All additional compaction work or
removing and replacing of soil material shall be performed by the
Subcontractor at no additional cost to Benchmark.

TOPSOIL AND VEGETATIVE COVER

A.

Following the completion of the barrier layer construction, six inches of
topsoil will be placed to support vegetative growth. Refer to Sections
02901 and 02902 for specifications regarding topsoil and vegetative
cover.

MINIMUM COVER SYSTEM THICKNESS

A. The Subcontractor shall obtain the approval of Benchmark for the
minimum layer thickness of each layer before beginning the placement of
subsequent layers.

B. The barrier layer shall have a minimum overall thickness of 18-inches

after final compaction.

C. The topsoil layer shall have a minimum thickness of 6-inches after final

rolling.

INSPECTION

A. Benchmark shall examine the areas and conditions under which the

compaction work is to be performed and notify the Subcontractor of
conditions detrimental to the proper and timely completion of the Work.
Subcontractor shall not proceed with the work until unsatisfactory
conditions have been corrected in an acceptable manner.
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SECTION 02270
GEOSYNTHETICS

PART 1 - GENERAL

1.1 DESCRIPTION:

A.

B.

This section specifies the material and construction requirements for:
1. Geocomposite (Geotextile Encapsulated Geonet)

2. Black Surfaced Coextruded Textured LLDPE Geomembrane

3. Silt Fence

Related work specified elsewhere:
1. Excavation, Backfill, and Grading: Section 02220

1.2 DEFINITIONS:

A.

Geocomposite is the geotextile encapsulated geonet material to be installed above
and below the geomembrane as part of the final cover system on the creek bank as
shown.

Geomembrane is the linear low-density polyethylene liner to be installed as the
primary barrier of the cover system.

Silt fence is a geosynthetic fabric fence system keyed into the existing ground to help
retain potential eroded soil and sediment from migrating off-site or from restored
areas.

1.3 JOB CONDITIONS:

A.

0021-009-100

The OWNER will retain the services of Geosynthetics Supplier(s) to supply:
. Geomembrane; and
. Geocomposite

Chanago Contracting, Inc. (Geosynthetics Installer) will also be retained to perform
the installation of the geosynthetics associated with the landfill cover system,
including:

¢ Geocomposite drainage layer;

e  40-mil Black Surfaced Coextruded Textured LLDPE geomembrane liner

e Geocomposite cushion/drainage layer

The SUBCONTRACTOR shall be responsible for notifying OWNER of the
geosynthetic quantities necessary for completing the project, preparing and providing
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suitable subgrades, coordinating and scheduling the material delivery, providing for
the unloading and staging of material at the site and providing for the transfer of
material from the staging area to the work location. The SUBCONTRACTOR shall
keep the OWNER and BENCHMARK informed of all issues pertaining to the
coordination and execution of the work to be performed by Geosynthetics Installer.

The SUBCONTRACTOR will be responsible for supplying and installing all other
geosynthetic materials and providing appropriate manufacturing data, as specified
herein, which are required for the project unless otherwise directed and arranged by
the OWNER.

The SUBCONTRACTOR shall be responsible for all record surveying and drawings
required for the geosynthetics installation work. Survey coordination will be required
between SUBCONTRACTOR and Geosynthetics Installer to not delay any work.

14  SUBMITTALS:

A.

1.
2.

0021-009-100

Geosynthetics Supplier or the SUBCONTRACTOR, as appropriate, shall submit to
BENCHMARK, prior to product shipping, the following:
1. Geocomposite (Geosynthetics Supplier)

a. Manufacturers product specifications.
b. Manufacturers recommendations for storage, installation and
anchoring.
2. Geomembrane (Geosynthetics Supplier)
a. Manufacturers product specifications.
b. Manufacturers recommendations for storage, installation and
anchoring.
3. Silt Fence (SUBCONTRACTOR)
a. Supplier/manufacturer
b. Manufacturers product specifications
c. Manufacturers recommendations for storage, installation and
anchoring

Geosynthetics Supplier/Installer or the SUBCONTRACTOR, as appropriate, shall
submit to BENCHMARK, prior to or upon product delivery to the site and prior to
installation the following:

1. Manufacturer's test data, as specified herein.

2. Proposed geomembrane and geocomposite panel layout.

Geosynthetics Supplier or the SUBCONTRACTOR, as appropriate, shall submit to
the OWNER and BENCHMARK, following geosynthetic installation, the following:
Manufacturer's Warranty for all geosynthetic products delivered to the project site.

“Testing Report” as required under Section 5.4.2.5 of the Construction Quality
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Assurance Project Plan.

The above geomembrane submittals shall be made and the data accepted by
BENCHMARK prior to placement of any overlying materials over the
geomembrane.

PART 2 - PRODUCTS

2.1 MATERIALS

A.

0021-009-100

Geomembrane (GSE UltraFlex Textured): Geomembrane shall be GSE UltraFlex
Textured Geomembrane as manufactured by GSE Lining Technology, Inc. and shall
be linear low density polyethylene, shall be a nominal 40 mil continuous thickness,
shall have textured surfaces both sides, shall have smooth edges on both sides, and
shall meet or exceed the minimum requirements specified in Table 02270-1.

Geocomposite ( 280 mil GSE FabriNet HF): Geocomposite shall be non-woven,
needle punched, polyester, continuous filament geotextile thermally (heat) bonded
to both sides of a high density polyethylene geonet meeting or exceeding the
minimum requirements specified in Table 02270-1.

Silt Fence:
1. Fabric

Silt fence fabric shall be woven and consist of monofilaments of
polypropylene treated with ultraviolet light stabilizers. The fabric shall have
sleeves through which either steel or square wood posts can be inserted. Silt
fence fabric shall be inert to chemicals commonly found in soils and to
hydrocarbons, resistant to mildew, rot, insects, and rodent attack, and shall
conform to the following test criteria:

Min. Average

Property Unit Test Method Roll Value

Grab Strength Ibs ASTM 90
D4632

Elongation at Failure % ASTM 50
D4632

Mullen Burst Strength psi ASTM 190
D3786

Trapezoidal Tear lbs ASTM 50

Strength D4533

Puncture Strength lbs ASTM D751 40

AOS U.S. Sieve No. ASTM 40-80
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Equivalent D4751

Ultraviolet Stability % ASTM 70
D4355
Water Flow Rate gal/min/sq. ft ASTM 20
D4491
Permittivity sec’! ASTM 0.2
D4491
2. Silt Fence Posts
b. Wood shall be composed of sound quality hardwood with a
minimum cross sectional area of 3.0 square inches.
c. Wood posts shall be a minimum of 36 inches in length.
d. Steel posts shall be standard T&V section weighing not less

than 1.00 pound/linear foot.

PART 3 - EXECUTION

3.1 GEOCOMPOSITE

A.

0021-009-100

Manufacturer's Testing

Geosynthetics Supplier shall provide manufacturer's test data to confirm the

geocomposite supplied for the project meets the material requirements specified

herein.

Installation:

The following provisions shall apply, except where in conflict with the

manufacturer's recommendations.

L. Upon delivery and deployment, the geocomposite material shall be observed
for damage and defects. Any damaged or defective geocomposite material,
including geocomposite with holes, and tears, or covered with mud or other
deleterious materials, shall be rejected and shall be removed from the project

site.

2. Geocomposite shall be deployed only on subgrade surfaces that have been
properly prepared, and are acceptable to BENCHMARK.

3. The upper geocomposite drainage layer shall be deployed in a manner that
does not stress or “pull-on” the underlying textured geomembrane.

4. No vehicles of any type shall be allowed on the geocomposite material.

5. Fueling of equipment on geocomposite material shall not be permitted. No
fuel containers shall be permitted on the geocomposite material.

6. The Geosynthetic Installer shall limit daily deployment of the lower drainage

geocomposite to the area that can be covered with placement of the overlying
geomembrane by the end of the workday. The Geosynthetic Installer shall
limit daily deployment of the upper geocomposite (i.e. drainage/cushion
layer) to the area that can be covered with placement of bedding stone by the
end of the workday.
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10.

I1.

12.

13.

Deployment of geocomposite on slopes shall be from the top of the slope
with the long dimension perpendicular to the toe of the slope.

The geocomposite shall be placed in a manner as to continually keep the
geocomposite slightly tensioned and generally free of wrinkles or folds. The
geocomposite shall be secured using sand bags until anchored and/or covered
with the overlying material.

Where cross seams occur midslope, adjoining geocomposite rolls shall be
shingled down in the direction of the slope, a minimum of 12 inches across
the roll width. The geocomposite overlap shall be joined by applying
suitable plastic zip ties at 6-inch intervals along the width of the roll. The
completed geocomposite cross seams shall be covered with a minimum 3-
foot wide non-woven geotextile cap, heat bonded to the geotextile portion of
the shingled geocomposite. No horizontal cross seams shall be installed
within 5 feet of the top or toe of a slope. The number of cross seams
occurring on a slope shall be minimized.

The geonet seam overlap shall be a minimum of 4-inches and joined by
applying suitable plastic zip ties at 2-foot intervals along the length of the
roll.

All geonet overlaps shall be secured with suitable plastic zip ties. Metallic,
wire, or string ties shall not be permitted. Plastic zip ties shall be white or
another bright color for easy observation.

The vertical overlap seams of the upper geocomposite geotextile layer shall
be sewn using a single row, two-thread chain stitch technique.

Any rips, tears, or damaged areas on the deployed geocomposite shall be
removed and patched using the same geocomposite, originating from a new
roll. The patch shall be a minimum of 18 inches larger in all directions than
the area to be repaired. The patch shall be tied in place using a minimum of 8
plastic ties spaced at a maximum interval of one every 6 inches. The exposed
ends of the geonet on the repair piece of geocomposite shall be covered with
non-woven (Type I) with a minimum overlap of 18 inches in each direction.
The geotextile layers shall be heat-bonded with a hot air gun.

3.2  GEOMEMBRANE MATERIAL
Manufacturer's Conformance Testing

A.

0021-009-100

L.

The manufacturer shall provide certification that the geomembrane was
continuously inspected for uniformity, damage, holes, cracks, thin spots,
foreign materials, and any other imperfections that will compromise the
performance of the geomembrane. Any imperfections shall be immediately
repaired and reinspected.

The manufacturer shall provide data that indicates chemical and physical
resistance of the LLDPE to sanitary landfill solid waste leachate.

The manufacturer shall provide information on the origin and identification
of the raw materials used to manufacture the geomembrane.
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B.

C.
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Geomembrane manufacturer shall submit the test data to BENCHMARK for
review and acceptance prior to shipment of the geomembrane liner.
Geomembrane shall be shipped in rolls which are properly identified with the
following:

= Manufacturer's Name, Plant and Location

= Product Name and Model/Type No.

= Lot Number or Designation identifying the date of manufacture

and production run
= Roll Number

Geosynthetics Installer Qualifications and Requirements

I.

The liner shall be installed in accordance with the manufacturer's
recommendations, the NYSDEC NYCRR Part 360-2.13(k) requirements and
these specifications. Geosynthetics Installer shall submit qualifications that
Field Crew superintendent and the Master Seamer shall have a documented
minimum qualification which demonstrates successful installation experience
of at least 50 acres of previous landfill or comparable geosynthetic systems
on a minimum of five different projects. This documentation must be
submitted to BENCHMARK before the field crew foreman will be approved.
Resume's shall also be submitted for all Geosynthetics Installer's personnel,
who will be doing field seaming and field testing, demonstrating their that
they are qualified to do the work specified.

The Geosynthetics Installer shall prepare and submit a quality control plan
acceptable to the OWNER and BENCHMARK addressing the installation,
seaming and testing requirements specified herein. The Geosynthetics
Installer shall adhere to its approved quality control plan, and the
requirements specified herein.

The Geosynthetics Installer will be required to submit a liner deployment
plan for review at least seven (7) days before beginning deployment. The
plan will be reviewed for the proposed orientation of seams with respect to
slopes. The deployment plan shall also include the procedures for deploying
and protecting underlying geosynthetic materials. BENCHMARK must
approve the liner deployment plan prior to LLDPE liner construction.

Sequence of Construction

1.

The geomembrane shall be constructed to the limits shown on the Contract
Drawings and in accordance with these Specifications. Any deviations from
the Drawings or Specifications require the prior approval of BENCHMARK
and must be documented by "record" revisions to the Drawings.

The geomembrane and underlying geosynthetics shall be placed and seamed
as soon as practical after completion of the underlying subgrade and approval
by BENCHMARK or portion thereof. Sections of geomembrane and
underlying geocomposite deployed on the landfill slopes shall be properly
secured and or anchored in anchor trenches and continuously welded to
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adjacent sections.
During all phases of liner installation, construction will be tested, inspected,

and evaluated prior to approval.

Geomembrane Installation

The following provisions shall apply, except where in conflict with the
manufacturer's recommendations.

L.

(98]

Upon delivery and deployment, the geomembrane material shall be observed

for damage and defects. Any damaged or defective geomembrane material,

including geomembrane with holes, and tears, or covered with mud or other
deleterious materials, shall be rejected and shall be removed from the project
site.

No vehicles of any type shall be allowed on the geomembrane material.

Personnel working on the geomembrane must not wear shoes that can

damage the geomembrane or engage in activities that could result in damage

to the geomembrane.

Fueling of equipment on geomembrane material shall not be permitted. No

fuel containers shall be permitted on the geomembrane material.

No equipment shall be permitted on the geomembrane material. All

lightweight equipment, including seaming equipment, shall be placed on rub

sheets.

The textured geomembrane shall be employed in a manner that does not

stress or “pulls on” the underlying drainage geocomposite.

Installation of the geomembrane shall be as follows:

a. Unroll only those sections that are to be seamed together or anchored
in one day. Panels shall be positioned with the overlap recommended
by the manufacturer, but not less than 4 inches. The edge of the
upslope sheet shall be positioned above the edge of the downslope
sheet. The geomembrane liner, where appropriate, will be placed in
an anchor trench which is then Dbackfilled by the
SUBCONTRACTOR with compacted soil as shown on the Contract
Drawings. Compaction shall be to a minimum of 95 percent of the
maximum dry density as determined by ASTM D-987, standard
Proctor test.

b. After panels are initially in place, remove as many wrinkles as
possible.  Unroll panels and allow the liner to "relax" before
beginning field seaming. The purpose of this is to make the edges
that are to be bonded as smooth and free of wrinkles as possible.

c. Once panels are in place and smooth, commence field seaming
operations.

Field seaming is affected by ambient weather conditions. This effect varies

depending on the method of field seaming. The Geosynthetics Installer shall

establish control parameters prior to the start of field seaming. It shall submit
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10.

these parameters as well as the method and procedure for seaming to
BENCHMARK for approval.
Field seaming shall be as follows:

a.

b.

All foreign matter (dirt, water, oil etc.) shall be removed from the edges
to be bonded.

For extrusion-type welds, the bonding surfaces must be thoroughly
cleaned by mechanical abrasion or alternative methods approved by
BENCHMARK to remove surface impurities and prepare the surface for
bonding. All abrasive buffing shall be performed using No. 80 grit or
finer sandpaper. Grinding marks shall be perpendicular to the seam
direction. The depth of the grinding marks must be less than 10% of the
sheet thickness. Grinding marks shall not appear beyond 0.25 inches
from the extrudate after it is placed. No solvents shall be used to clean the
geomembrane liner.

As much as practical, field seaming shall start from the top of the slope
down. This will keep any wrinkles that may occur due to having people
working on the side slopes behind the area being seamed. Tack welds (if
used) shall use heat only; no double-sided tape, glue or other method will
be permitted. The geomembrane should be seamed completely to the
ends of all panels to minimize the potential of tear propagation along the
seam.

The completed liner shall not exhibit any "trampolining" during any
daylight hours.

At the end of each day or installation segment all unseamed edges shall
be anchored by rope, sand bags, or other approved device. Sand bags
securing the geomembrane on the side slopes should be connected by
rope fastened at the top of the slope section by a temporary anchor as
necessary. Staples, U-shaped rods or other penetrating anchors shall not
be used to secure the geomembrane. Any damage to the liner due to
wind, rain, hail, or other weather shall be the sole responsibility of the
SUBCONTRACTOR.

Field seaming may be extrusion or fusion welding or a combination of these
methods. Solvent welding is not acceptable. BENCHMARK reserves the
right to reject any proposed seaming method believed to be unacceptable.
Additional concepts and requirements of proper field seaming include the
following:

a. Panels shall be positioned with the overlap recommended by the
manufacturer, but not less than 3 inches for extrusion welds and not
less than 4 inches for fusion welds.

b. The seams shall be oriented parallel to the line of maximum slope. In
corners and odd-shaped geometric locations, the number of field

seams should be minimized.
¢. No horizontal secams shall be allowed within 5 feet of the toe or the

top of the slope.
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d. Field seaming is prohibited when either the ambient air or sheet
temperature is below 32 degrees F, when the sheet temperature
exceeds 158 degrees F, when the ambient air temperature is above
120 degrees F, during periods of precipitation, or when wind velocity
exceeds 20 miles per hour. The ambient air temperature shall be
measured 18 inches above the liner surface. The membrane
installation contractor shall supply instrumentation for measurement
of ambient temperature.

e. If the Geosynthetics installer plans on seaming during periods when
the air or sheet temperature is below 32 degrees F, the installer shall
submit a cold weather seaming plan to BENCHMARK for approval,
in consultation with the NYSDEC. No cold weather seaming shall be
permitted until the cold weather seaming plan has been approved.

f. If the Geosynthetics installer plans on seaming during wet weather,
the installer shall submit a wet weather seaming plan to
BENCHMARK for approval, in consultation with the NYSDEC. No
wet weather seaming shall be permitted until the wet weather
seaming plan has been approved.

g. A moveable protective layer of plastic may be required, as
recommended by BENCHMARK, to be placed directly below each
overlap of geomembrane that is to be seamed. This is to prevent any
moisture build-up between the sheets to be welded.

h. Seaming will extend to the outside edge of panels to be placed in
anchor trenches.

i. Ifrequired, a firm working surface should be provided by using a flat
board, conveyor belt, or similar hard surface directly under the seam
overlap to achieve proper support.

j- No excessive grinding prior to welding shall be permitted.
Overground or improperly ground areas shall be replaced at the
SUBCONTRACTOR's expense. Grinding is not required for fusion
welds.

k. Seams at panel corners of 3 or 4 sheets shall be completed with a
patch having a minimum dimension of 24 inches, extrusion welded to
the parent sheet.

. The Geosynthetics Installer shall maintain at least one spare operable
fusion and one spare operable extrusion seaming apparatus on site.

m. Prior to beginning a seam, the extruder shall be purged until all heat-
degraded extrudate has been removed from the barrel. Whenever the
extruder is stopped, the barrel shall be purged of all heat-degraded

extrudate.
E. Testing During Construction
1. The Geosynthetics Installer shall observe the surface of the subgrade soils to

check for stones, clumps or other detrimental materials, and wet areas before
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deploying the roll of geosynthetics and will submit a certificate to
BENCHMARK stating that the subgrade surface was checked and that its
condition is satisfactory for covering with the underlying geosynthetics and
liner. A satisfactory subgrade shall be relatively smooth and even, and free
of roots, voids, etc.
BENCHMARK will also observe the subgrade surface and will inform the
Geosynthetics Installer of areas that, in BENCHMARK's opinion, are
unsatisfactory for covering. The geosynthetics contractor also will be
advised so that the areas can be repaired before deploying the geosynthetics.
The Geosynthetics Installer will check the condition of each roll for defects
and imperfections as it is deployed. BENCHMARK will observe the
condition of each sheet as it is being deployed. Observed defects will be
marked on the sheet and will be noted in field reports. Each defect will be
patched and the patch seam will be non-destructively tested, as described
below. The date of the successful non-destructive test will be marked on the
liner and will be noted in field reports.
The Geosynthetics Installer shall maintain and use equipment and personnel
at the site to perform testing of test seams. Seaming equipment will be
checked daily before beginning seaming by destructive testing a seam
specimen with a tensiometer. Test seams must be completed for each
seamer/machine combination daily prior to beginning seaming, after
extended breaks, at least every four hours, after significant changes in
weather conditions, etc. Requirements for test seams follow:
a. The test seam sample will be at least 0.9 m (3 ft) long by 0.3 m (1 ft)
wide with the seam centered lengthwise. Six adjoining specimens 25
mm (1 in) wide each will be die cut from the test seam sample.
These specimens will be tested in the field with a tensiometer for
both shear (3 specimens) and peel (3 specimen). Test seams will be
tested by the Geosynthetics Installer. The specimens should not fail
in the weld. The Geosynthetics Installer will supply all necessary
knowledgeable personnel and testing equipment. No strain
measurements need to be obtained in the field.

A passing machine or hand welded test seam will be achieved when
the criteria in Table 02270-2 are satisfied with the exclusion of any
strain requirements. If a test seam fails, the entire operation will be
repeated. If the additional test seam fails, the seaming apparatus or
seamer will not be used for seaming until the deficiencies are
corrected and two consecutive successful full test seams are achieved.
Test seam failure is defined as failure of any one of the specimens
tested in shear or peel.

b. BENCHMARK will observe all test seam procedures and log the
date, hour, ambient temperature, number of seaming unit, name of
seamer, welding machine temperature and pass or fail description.
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5. If the Geosynthetics Installer proposes to seam using a Leister unit and
extrusion welding, BENCHMARK will observe the condition of the test
seam after leistering but before extrusion welding. The seam will be checked
for zones of overheated materials (wrinkles, fishmouths, etc.). A seam
having these features will be considered unsatisfactory. A sample of an
apparent satisfactorily Leistered seam will be collected and will be peeled by
hand to check the ease of the peeling and the adhesive of the two sheets. The
Leistered seam will be considered acceptable if the sheets can be readily
peeled and if the sheets do not tear during peeling.

6. Non-destructive tests will be done on all field seams to measure the integrity
of the seam. Seams made by extrusion welding will be tested with a vacuum
box (ASTM D4437) and seams made with a double hot wedge will be
pressure tested as follows (pressure gauges and equipment will have been
calibrated within 180 days of the project initiation and a current calibration
certificate shall be provided):

a. Single Weld Seams (extrusion weld) - The Geosynthetics Installer
shall maintain and use equipment and personnel at the site to perform
continuous vacuum box testing on all single weld production seams.
The system shall be capable of applying a vacuum of at least 5 psi.
The vacuum shall be held for a minimum of 10 seconds for each
section of seam.

b. Double Weld Seams (hot wedge) - The Geosynthetics Installer shall
maintain and use equipment and personnel to perform air pressure
testing of all double weld seams. The system shall be capable of
applying a minimum pressure of at least 20 psi for not less than 5
minutes. The Geosynthetics Installer shall perform all pressure and
vacuum testing under the supervision of BENCHMARK. Pressure
loss tests shall be conducted in accordance with the procedures
outlined in '"Pressurized Air Channel Test for Dual Seamed
Geomembranes", Geosynthetic Research Institute Test Method GM-
6. As outlined by the test method, following a 2-minute pressurized
stabilization period, pressure losses over a measurement period of 5
minutes shall not exceed 4 psi. At end of test, release pressure from
end of test seam opposite the pressure source. If air is not released
through this point, check seam to identify any clogging, then repair
and retest.

C. The results of each non destructive test shall be recorded by the
Geosynthetics Installer and BENCHMARK in daily field reports and
the results (with the date) will be marked on the liner next to the seam
to allow inspection of the liner upon completion.

7. The Geosynthetics Installer will record the location of each sheet as each is
deployed and its respective seam.
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10.
1.

12.

13.

14.
15.

During installation of the geomembrane, no vehicular traffic or construction
equipment will be allowed on the liner or geocomposite.

All field seaming equipment shall be placed on rub sheets.

Membrane areas that become torn or damaged shall be replaced or patched
by construction of a cap strip. No repairs shall be made to seams by
application of an extrusion bead to a seam edge previously welded by fusion
or extrusion methods unless approved by BENCHMARK. Repaired areas
will be non-destructively tested for seam integrity.

BENCHMARK shall make field observations, visual examinations, and
monitor material measurements and the type of installation equipment used
to determine if the methods used are in compliance with the specifications for
the project. Field tests shall be performed as soon as possible after materials
receipt or after completion of a portion of the constructed work in order to
provide prompt field test results.

The Geosynthetics Installer shall provide an installation certificate that states
the liner was supplied and installed in accordance with design specifications
and manufacturer's requirements. The installation certificate shall state that
all QA testing was done as required by these specifications. In addition, the
Geosynthetics Installer will be required to submit a record drawing of the
installed liners.

The repair locations shall be located on the panel layout sheet.

Damaged materials are the property of the Geosynthetics Installer and will be
removed from the site at the Geosynthetics Installer's expense. The
Geosynthetics Installer will retain all ownership and responsibility for the
geomembrane until final acceptance of the project by OWNER.

Other Requirements

1.

LLDPE geomembrane shall be transported and stored in accordance with the
manufacturer’s recommendations. The geomembrane shall be completely
covered to protect the geomembrane from exposure to sunlight, precipitation,
dirt, sharp objects or other deleterious materials during transportation and
storage and shall be stored off the ground.

All seams shall be subject to the approval of BENCHMARK. The LLDPE
liner shall not be seamed when either the air or sheet temperatures are below
32°F, when the sheet temperature exceeds 158° F, or when the air
temperature is above 120°F. All seaming shall be done during daylight
hours. The relative humidity during seaming shall not exceed 90 percent.
Seaming shall not be done in winds equal to or exceeding 20 miles per hour
or during precipitation. Construction of enclosures to provide protection
from wind and rain is permitted provided the Geosynthetics Installer can
demonstrate that conditions within the enclosure measured within 18 inches
above or at the geomembrane (as appropriate) meet project specifications.
LLDPE liner that becomes torn or damaged shall be replaced or patched.
The patch shall extend 1.5 feet beyond the perimeter of the tear or damage.
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Potentially Damaging Activities

No support equipment used by the Geosynthetics Installer shall be allowed
on the geomembrane. Personnel working on the geomembrane shall not
smoke, wear damaging shoes, or engage in any activity that damages the
geomembrane.

Upon completion of each section of the geomembrane, BENCHMARK will
observe its condition (both sheets and seams) for defects. Any observed
defects (nicks, gouges, etc.) shall be repaired by the geosynthetics contractor
before covering.

Anchor Trench Backfilling

The anchor trench will be backfilled and compacted by the
SUBCONTRACTOR to a dry density not less than 95 percent of the
maximum dry density determined by the standard Proctor (ASTM D-698).
Care should be taken when backfilling the trench to prevent any damage to
the geomembrane. Anchor trench spoil shall be used as backfill material,
wherever possible.

Protection of Leading Edges

Between construction of partial sections of the membrane liner, leading
edges of the membrane may be exposed or buried for extended periods of
time prior to their joining to adjacent, subsequent membrane sections. The
combined action of abrasive soil and equipment impact stresses may "etch"
unprotected membrane surfaces sufficiently to affect seam strengths. There-
fore, it is necessary to protect leading edges in high activity areas with
sacrificial layers of geotextile and LLDPE sheet until they are ready for final
seaming. Asa minimum, each leading edge to be seamed that must be buried
or which must be exposed for periods of one month or longer shall be
continuously covered by a layer of geotextile overlain by a layer of LLDPE
sheet. The geotextile shall be non-woven and have a minimum weight of 6
ounces per square yard. The sacrificial LLDPE sheet shall have a minimum
thickness equal to that of the membrane liner to be protected. Both
protective layers shall have a minimum width of 2 feet. The protective cover
sheets shall be either covered with soil or weighted with sand bags to prevent
displacement by wind. The edge of the sheet to be protected shall be
approximately centered beneath the overlying protective layers prior to burial
or weighing with sandbags. Leading edges located in areas expected to
receive direct traffic from construction equipment shall be buried under a
minimum thickness of one foot of buffer soil.

Progress

a.

Geomembrane installation shall be done to complete the project in a timely
manner. Installation and protection of the geomembrane may occur in areas
simultaneous to construction of other underlying/overlying components of
the landfill final cover system.
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33 SILT FENCE

A.

0021-009-100

Silt Fence shall be installed in accordance with the manufacturer’s recommendations
and as shown on the drawings.

Silt Fence shall be protected at all times during construction from damage resulting
from construction traffic, improper installation procedures, or any other condition
which can result in damage to the material. Silt Fence found to be damaged as a
result of improper construction procedures, inadequate protection, or improper
installation, shall be replaced by the SUBCONTRACTOR at his expense.

Silt fence shall be inspected daily by the SUBCONTRACTOR and BENCHMARK.
All damaged silt fence shall be repaired within 48 hours or sooner if directed by
BENCHMARK.
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Table 02270-1

SPECIFICATIONS FOR
GEOSYNTHETIC MATERIALS
Property Test Method Value
1. Geomembrane
Thickness (min. avg.) (mils) ASTM D599%4 40
Thickness (Minimum) (mils) ASTM D5994 36
Asperity Height (min.) (mils)
See Note 1 GRIGM 12 10
Tensile Properties (min.) ASTM D6693
¢ Yield Strength (1bs/in) 84
¢ Break Strength (Ibs/in) 100
¢ Yield Elongation, % (1.3“ gauge length) 13
¢ Break Elongation, % (2.0 gauge length) 500
Tear Resistance (Ibs) (min.) ASTM D1004 22
Puncture Resistance (Ibs) ASTM D4833 48
Carbon Black Content (%) ASTM D1603 2.0t03.0
Carbon Black Dispersion ASTM D5596 Note 2
Density (g/cm’) ASTM D1505 0.92 t0 0.939
2. Geocomposite
Transmissivity (m%sec) See Note 3 ASTM D4716 3x10°
(min.)
Ply Adhesion (Ib/in) (min.) ASTM D413 0.5
Geotextile:
Unit Weight (oz/yd®) (min.) ASTM D5261 6.0
Grab Tensile Strength (Ibs) (min.) ASTM D4632 160
Grab Elongation (%) (min.) ASTM D4632 50
Apparent Opening Size
(U.S. Sieve Number Equivalent) ASTM D4751 70
Permittivity, sec” (min.) ASTM D4491 10
Geonet:
Density (g/cnr’) ASTM D1505 0.94
Carbon Black Content (%) ASTM D1603 2.0t03.0
Thickness (mils) (min.) ASTM D5199 280
Notes:

1. Of 10 readings, 8 out of 10 must be > 7 mils, and the lowest individual reading must be > 5 mils.
2. 9 of 10 views in Categories 1 and 2 and 1 of 10 views in Category 3.
3. Transmissivity shall be tested under the following conditions:

=  Fluid Media = Water

=  Confining Pressure = 1,000 psf
= Hydraulic Gradient = 0.1
L}

Transmissivity Box (from Top to Bottom): Steel Plate, Synthetic Soil, Geocomposite Sample, 40-mil Textured
LLDPE Geomembrane, Steel Plate

= Normal Load Time = 15 minutes
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Table 02270-2— Minimum Weld Values for LLDPE Geomembranes

Property Test Method 40 (1.0)

Peel Strength (extrusion), ppi (KN/m) ASTM D 6392 48 (8.4)

Peel Strength (fusion), ppi (kN/m) ASTM D 6392 50 (8.8)

Shear Strength (fusion & ext.), ppi (kN/m) ASTM D 6392 60 (10.5)

END OF SECTION
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SECTION 02901
TOPSOIL

PART 1- GENERAL

1.1 DESCRIPTION

A.

Scope:

1. Subcontractor shall provide all labor, materials, equipment and incidentals
as shown, specified and required to furnish and install topsoil Work.

2. The types of topsoil Work required include the following:
a.  Spreading topsoil.
b. Maintenance Work.

Coordination:
1. Review installation procedures under other Sections and coordinate the
installation of items that must be installed with the topsoil.

Related Work Specified Elsewhere:
1. Section 02101, Clearing and Grubbing.
2. Section 02902, Turf.

1.2 QUALITY ASSURANCE

A.

Benchmark will perform QA testing on the topsoil material prior to placement.
The Subcontractor will either stockpile the material in 5000 cubic yard piles for
testing by Benchmark or will dig representative test holes at the borrow area for
testing. Specific requirements are described in the Construction Quality
Assurance Plan and Paragraph 2.1. The Subcontractor will not be permitted to
place topsoil until after QA testing has been completed and Benchmark approves
the material.

Source Quality Control:

1. Off-Site Topsoil: Obtain topsoil only from naturally well-drained sites
where topsoil occurs in depth of not less than 4-inches; do not obtain from
bogs or marshes.

Reference Standards: Comply with applicable provisions and recommendations

of the following, except where otherwise shown or specified:

1. ASTM C 602, Agricultural Liming Materials.

2.  ASTM D 421-85, Dry Preparation of Soil Samples for Particle-Size
Analysis and Determination of Soil Constants.

3.  ASTM D 422-63, Particle-Size Analysis of Soils.

4. ASTM D 2487-93, Classifications of Soils for Engineering Purposes
(USCS).

5. ASTM D 2974-87, Moisture, Ash, and Organic Matter of Peat and Other
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Organic Soils.
6. ASTM D 4972-95 a, pH of Soils.
7.  Association of Official Analytical Chemists, Official Methods of Analysis.

1.3 JOB CONDITIONS
A. Environmental Requirements: Do not spread topsoil if condition is unsuitable due

to frost, excessive moisture or other conditions. Cease Work until the topsoil is in
a suitable condition as determined by Benchmark.

PART 2- PRODUCTS

2.1 MATERIALS

A. General:
1. The Subcontractor shall be responsible for obtaining all the necessary State
and Local permits required for the excavation of borrow source material.

B. Topsoil:
1. Fertile, friable, natural loam, surface soil, capable of sustaining vigorous
plant growth, free of any admixture of subsoil, clods of hard earth, plants or
roots, sticks or other extraneous material harmful to plant growth. Topsoil

will meet the following criteria:

a. Sieve Size Percent Passing
Designation By Weight
3-inch 100
1-inch 80-100
1/4-inch 65-100
No. 200 20-80

b. Clay content of material passing No. 200 sieve not greater than 20
percent, as determined by hydrometer tests.

c. pHS5.0topH 7.6. pH may be amended to meet these limits

d. Organic content at least 2.5 percent, as determined by ignition loss
(may be amended to meet this requirement). Organic content less than
2.5 percent may not be adequate to establish vegetative growth.

e. Free of pests and pest larvae.

f.  Soluble salt content not greater than 500 ppm.

PART 3- EXECUTION

3.1 INSPECTION

A. Benchmark will examine the subgrade, observe the conditions under which the
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Work is to be performed, and notify Subcontractor of unsatisfactory conditions.
Do not proceed with the Work until unsatisfactory conditions have been corrected
in a manner acceptable to Benchmark.

3.2 INSTALLATION
A. Place and spread topsoil, over the areas shown, to a minimum depth of 6-inches
after natural settlement and light rolling, in a manner that the completed work
conforms to the lines and grades shown.
B. Do not spread topsoil while in a frozen condition or when moisture content is so
great that excessive compaction will occur nor when so dry that dust will form in
the air or that clods will not break readily.

C. Do not compact topsoil.

D. Alter the topsoil is spread, remove all large, stiff clods, rocks, roots or other
foreign matter over 2-inches.

F. Manipulate topsoil to attain a properly drained surface.
G. Grade topsoil areas to smooth, even surface with loose, uniform, fine texture.

H. Roll and rake and remove ridges and fill all depressions, ruts, low spots or
unsuitable areas which result after settlement.

I.  Topsoil placed and graded on slopes steeper than 5 percent shall be promptly
fertilized, seeded, mulched and stabilized by “tracking” with suitable equipment.

3.3 MAINTENANCE

A. Maintain topsoiled areas by filling in erosion channels and correcting drainage as
required.

B. Maintain the topsoil in a loose, friable condition until seeding operations begin.

3.4 INSPECTION AND ACCEPTANCE

A. When the topsoiling Work is completed, including maintenance, Benchmark will
make an inspection to determine acceptability.

B. Where inspected topsoil Work does not comply with the requirements, regrade
rejected Work and maintain until reinspected by Benchmark and found to be
acceptable.

END OF SECTION
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SECTION 02902
TURF

PART 1- GENERAL

1.1 DESCRIPTION

A. Scope:
1.  Subcontractor shall provide all labor, materials, equipment and incidentals as
shown, specified and required to furnish and install turf Work.
2. The extent of the turf Work shall include:
a.  All areas where Subcontractor places cover soils.
b.  All areas within the limits of clearing where existing vegetation is deemed
insufficient as determined by Benchmark.
c.  All areas where Subcontractor's performance of Work damages existing
vegetation as determined by Benchmark.
3. The types of turf Work required include the following.
a. Seeded areas.
b.  Soil amendments.
c. Mulch.
d. Replant unsatisfactory or damaged turf.

B. Coordination:
1. Review installation procedures under other Sections and coordinate the installations

of items that must be installed with the turf.

C. Related Work Specified Elsewhere:
1.  Section 02101, Clearing and Grubbing.
4.  Section 02901, Topsoil.

1.2 QUALITY ASSURANCE

A. Source Quality Control:

1.  General: Ship turf materials with certificates of inspection as required by
governmental authorities. Comply with governing regulations applicable to turf
materials.

2. Analysis and Standards: Package standard products with manufacturer’s certified
analysis.

C. Reference Standards: Comply with applicable provisions and recommendations of
the following, except where otherwise shown or specified:
1.  Association of Official Analytical Chemists, Official Methods of Analysis.
2. American Joint Committee on Horticultural Nomenclature, Standardized Plant
Names.
3.  ASTM C 602, Agricultural Liming Materials.

0021-001-900 02902-1



ASTM D 2487-93, Classification of Soils for Engineering Purposes (USCS).
FSO-F-241D, Fertilizer, Mixed, Commercial.

FSO-P-166E, Peat Moss; Peat, Humus; and Peat, Reed-sedge.

Official Seed Analysts of North America, Standards of Quality.

NSk

1.4 PRODUCT DELIVERY. STORAGE AND HANDLING

A. Delivery of Materials:

1. Do not deliver seed until site conditions are ready for planting.

2. Deliver packaged materials in containers showing weight, analysis and name of
manufacturer. Protect materials from deterioration during delivery.

3. Furnish seed in sealed, standard containers.

4. Notify Benchmark of delivery schedule in advance so turf material may be
inspected upon arrival at job site.

5. Remove unacceptable material immediately from job site.

B. Storage of Materials:
1. Store and cover materials to prevent deterioration. Remove packaged materials that
have become wet or show deterioration or water marks from the project site.
2. Seed that is wet or moldy or that has been otherwise damaged in transit or storage is
not acceptable. Replace at no further cost to Benchmark or Respondents.

1.5 JOB CONDITIONS

A. Environmental Requirements:
1.  Proceed with and complete the turf Work as rapidly as portions of the site become
available, working within the seasonal limitations for each type of turf required.
2. Do not spread seed when wind velocity exceeds 5 miles per hour.
3. Do not plant turf when drought, or excessive moisture, or other unsatisfactory
conditions prevail.

B. Scheduling:
1. Plant or install materials only during normal planting seasons. Correlate planting
with specified maintenance periods and provide maintenance as specified herein.

1.6 ALTERNATIVES

A. If specified turf material is not obtainable, submit to Benchmark proof of non-availability
and proposal for use of equivalent material.

PART 2- PRODUCTS

2.1 MATERIALS
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A. Grass Materials:
1. Grass Seed Mixture: Provide fresh, clean, new-crop seed complying with the
tolerance for purity and germination established by the Official Seed Analysts of
North America. Provide seed of the grass species, proportions and minimum
percentages of purity, germination, and maximum percentage of weed seed, as

specified.

2. Soil Cap: The soil cap areas requiring seeding shall be seeded with 196 Ibs/acre of
seed conforming to the following:

Application
Name of Grass Rate Per Acre % of Mix Variety
Tall Fescue 70.6 pounds 36% KY-31
Orchard Grass 29.4 pounds 15% PENNLATE
Creeping Red Fescue 39.2 pounds 20% ENSYLVA
Perrenial Ryegrass 49 pounds 25% POLLY
Birds-Foot Trefoil 7.8 pounds 4% VIKING

a.  Germination and purity percentages should equal or exceed the minimum seed
standard listed. If it is necessary to use seed as the germination percentage less
than the minimum recommended above, increase the seeding rate accordingly
to compensate for the lower germinations.

b. Birds-Foot Trefoil is a legume that requires inoculation before sowing. The
inoculants should be delivered with the seed mix and added before application.

c.  Weed seed content not over 0.25 percent and free of noxious weeds.

d.  All seed shall be rejected if the label lists any of the following grasses:

1
2)
3)
4)
5)
6)
7)

Timothy.

Sheep Fescue.
Meadow Fescue.
Canada Blue.

Alta Fescue.
Kentucky 31 Fescue.
Bent Grass.

3. Off Soil Cap: Areas requiring seeding outside of the cap shall be seeded with 100
lbs/acre of perennial ryegrass seed.

B. Soil Amendments:
1. Lime: Natural limestone containing not less than 85 percent of total carbonates,
ground so that not less than 90 percent passes a 10-mesh sieve and not less than 50
percent passes a 100-mesh sieve.

C. Fertilizers:

1. Commercial Fertilizer: Complete fertilizer of neutral character, with a minimum of
75 percent nitrogen derived from natural organic sources or urea form; 40-50
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percent of the nitrogen shall be water-soluble. Available phosphoric acid derived

from superphosphate, bone, or tankage. Potash derived from muriate of potash,

containing 60 percent potash. Uniform in composition, free flowing and suitable for
application with approved equipment. Provide fertilizer with the following
percentages of available plant nutrients:

a. Provide fertilizer with not less than 4 percent phosphoric acid and not less than
2 percent potassium, and the percentage of nitrogen required to provide not
less than 1.5 pounds of actual nitrogen per 1000 square feet of seeded area.
Provide nitrogen in a form that will be available to the grasses during the
initial period of growth.

2. Superphosphate: Soluble mixture of treated minerals; 20 percent available

phosphoric acid.
D. Mulch:

1. Anti-Erosion Mulch: Provide clean, seed-free salt hay or threshed straw of wheat,
rye, oats or barley, free from noxious weeds. Materials that are low grade and unfit
for farm use such as “U.S. Sample Grade” are acceptable.

2. Wood Cellulose Fiber Pulp (Hydromulch):

a. Provide specially prepared wood cellulose fiber, processed to contain no
growth or germination inhibiting factors, and dyed an appropriate color to
facilitate visual metering of application of the materials.

. Supply in packages having a gross weight not in excess of 60 pounds.

¢.  Moisture content not to exceed 10 percent air dry weight, manufactured so that
after addition and agitation in slurry tank the fibers become uniformly
suspended to form a homogeneous slurry that when hydraulically sprayed on
the ground the material will form a blotter like ground cover impregnated
uniformly with seed and which after application allows the absorption of
moisture, either rainfall or mechanical watering, to percolate to the underlying
soil.

d. Product and Manufacturer: Provide one of the following:

1) Conwed Virgin Wood Fiber Mulch by Conwed Incorporated.
2) Silva Fiber by Weyerhaeuser Company.
3) Orequal

3. Hydromulch Adhesive:

0021-001-900

a. On areas and slopes graded between 1:3 and 1:5 provide 8.25 pounds of
adhesive per 1000 square yards of seedbed incorporated into the hydroseed
slurry.

b. Provide the following:

1) A non-ionic galatomannan polysaccharide that forms a colloidal
dispersion. Once adhesive film is formed and has been allowed to dry or
cure, its resistance to solubility increases. Adhesive film shall be
biodegradable, so that it eventually is broken down by water and/or by
microbial action.

2) pH:6to7.
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E.

F.

Water: Potable.

Ball Stock Plantings
a.  Hybrid Poplar: Provide 4-5 foot tall ball stock plantings in good health and
condition at time of planting.

PART 3- EXECUTION

3.1 INSPECTION

A.

Subcontractor shall examine the topsoil, verify the elevations, and depth of topsoil,
observe the conditions under which Work is to be performed, and notify Benchmark of
unsatisfactory conditions. Do not proceed with the Work until unsatisfactory conditions
have been corrected in a manner acceptable to Benchmark.

3.2 SOIL PREPARATION

A.

Apply ground limestone, by machine, over all areas to receive turf, as required, to bring
the soil to a neutral pH. Work lightly into the top 3 inches of topsoil at least five days
before applying the commercial fertilizers.

Apply commercial fertilizers in the following quantities:
1. For grass apply only at a rate sufficient to supply 1.5 pounds of nitrogen per
1000 square feet.

Apply commercial fertilizers within 10 days of planting.

Apply commercial fertilizers in 2 operations. First application shall be 3/4 of total
amount.

Thoroughly and evenly incorporate commercial fertilizers with the soil to depth of
3 inches by discing, or other approved method.

1. Inareas inaccessible to power equipment, use hand tools.

2. Adjacent to existing trees, adjust depth to avoid disturbing roots.

Apply superphosphate for turf areas at the rate of 20 pounds per 1000 square feet and
incorporate into the top 3 inches of topsoil.

Grade planting areas to smooth, even surface with loose, uniformly fine texture. Remove
all stones and extraneous foreign material in excess of 2-inch diameter. Roll and rake and
remove ridges and fill depressions, as required to meet finish grades. Limit fine grading
to areas which can be planted immediately after grading.
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H. Apply a second dressing of fertilizer. Use 1/4 of the total required amount.

I.  Moisten prepared planting areas before seeding, if soil is dry. Water thoroughly and
allow surface moisture to dry before planting. Do not create a muddy soil condition.

J. Restore planting areas to specified condition if eroded or otherwise disturbed after fine
grading and prior to seeding.

3.3 INSTALLATION

A. General: Maintain grade stakes until removal is mutually agreed upon by all parties
concerned.

B. Seeding:
1. Sow seed using a spreader or seeding machine.
2. Distribute seed evenly over entire area by sowing equal quantity in 2 directions at
right angles to each other.
Sow not less than the quantity of seed specified.
4.  Cultipacker, or approved similar equipment, may be used to cover the seed and to
firm the seedbed in one operation. In areas inaccessible to cultipacker:

a. Rake the seed lightly into top 1/8 inch of soil, roll in two directions with a
water ballast roller, weighing not less than 100 pounds per linear foot.

b. Take care during raking that seed is not raked from one spot to another.

5.  Protect seeded areas against erosion by spreading specified muich after completion
of seeding operations.

a. Protect seeded areas against hot, dry weather or drying winds by applying peat
moss mulch not more than 24 hours after completion of seeding operations.
Presoak and scatter evenly to a depth of from 1/8-inch to 3/16-inches thick and
roll to a smooth surface. Do not mound.

b. Spread anti-erosion mulch to form a continuous blanket not less than 1-1/2-
inch loose measurement over seeded areas. Provide mulch with a partial
coating of emulsified liquid tackifier. Place mulch using either of the
following methods:

1) Anchor mulch by spraying with liquid tackifier at the rate of 10 to
13 gallons per 1000 square feet.

2) Place mulch with equipment that will blow or eject, by means of a
constant air stream, controlled quantities of the mulch and tackifier in a
uniform pattern over the specified area. If the mulch is excessively cut or
broken take measures to reduce the cutting or breakage to a limit
approved by Benchmark. Introduce the tackifier into the air stream by
means of a spray arranged so that it will partially coat the mulch with a
spotty tack prior to the depositing of the mulch covering. Rate of
application not less than 75 gallons per ton of mulch.

(%)
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6. Do not leave seeded areas unmulched for longer than 3 days. Reseed areas which
remain without mulch for longer than 3 days.

7. Prevent damage or staining of construction or other plantings adjacent to mulched
areas.

8.  Prevent foot or vehicular traffic, or the movement of equipment, over the mulched
area. Reseed areas damaged as a result of such activity.

9. Water seeded areas thoroughly with a fine spray.

3.4 MAINTENANCE

A.

B.

Begin maintenance immediately after planting.

Maintain turf for not less than the period stated below, and longer as required to

establish an acceptable stand, as determined by Benchmark.

1. Seeded areas, not less than 60 days.

2. If planted in fall and not given full 60 days of maintenance, or if not considered
acceptable at that time, continue maintenance the following spring until acceptable
turf is established.

Maintain seeded areas by watering, fertilizing, weeding, and other operations such as
rolling, regrading and replanting as required to establish a smooth, acceptable lawn, free
of eroded or bare areas. After grass has started, re-seed repeatedly all areas greater than 8
inches square which fail to show a uniform stand of grass for any reason whatsoever until
all areas are covered with a satisfactory stand of grass is achieved, as determined by
Benchmark.

Cutting: to be performed after nesting birds have nested (no earlier than first week of
August). Hand cutting to remove woody growth will be allowed in lieu of mechanical
vegetative cover mowing with USEPA approval.

Watering: Provide and maintain temporary watering equipment as required to convey
water from water sources and to keep lawn areas uniformly moist as required for proper
growth.

For seeded areas lay out temporary watering system and arrange watering schedule to
avoid walking over muddy and newly seeded areas. Use equipment and water to prevent
puddling and water erosion and displacement of seed or mulch (if any).

3.5 CLEANUP AND PROTECTION

A.

B.

Keep work area in an orderly condition.

Protect turf Work and materials from damage. Maintain protection during installation
and maintenance periods. Treat, repair or replace damaged turf Work as directed.
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C. Remove all rubbish, equipment and rejected materials from the project site.

D. Protection includes all temporary fences, barriers and signs and other work incidental to
proper maintenance.

END OF SECTION
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SITE MANAGEMENT PLAN — PART 1
OPERATION, MAINTENANCE & MONITORING PLAN

SEEP/ GROUNDWATER COLLECTION AND PRETREATMENT SYSTEM
PROCESS LOG

0021-001-9 BeNncHMARK
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SITE MANAGEMENT PLAN - PART I
OPERATION, MAINTENANCE & MONITORING PLAN

S

MANUFACTURER’S EQUIPMENT LITERATURE
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[TEM NO. PART NUMBER DESCRIPTION QTY. [ENGTH

] 4020000 CAP PROTECTIVE 2" NPT MALE 1

2 4587000 NAMEPLATE 1

3 4700R00 1" PIPE PVC SCH 80, 2 32
4 4703R00 6INLG 2 INSCH 80 PVC 2 6
5 4703R00 203.84 IN LG 2 IN SCH 80 PVC 2 203.84
3 4703R00 35IN LG 2 IN SCH 80 PVC 1 35
7 4703R00 3.82 INLG 2 IN SCH 80 PVC 2 3.82
8 4703R00 3.82 INLG 2 IN SCH 80 PVC 2 3.82
9 4708000 ELBOW 90 PVC 2" SCH 80 2

10 4725000 2" TEE PVC SCH 80 SxS 1

1 47430B0 ELBOW STREET 2 GALV 4

12 4744000 2" CLOSE NIPPLE GALV. 3

13 4745080 2" BALL VALVE PVC SXS SCH. 80 2

14 47490B0 2" EXTENSION KIT 2
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17 4755000 QUICK LINK 6
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Sewage
Pumps

1hp

2" Solids-Handling
2" or 3" Flanged
Discharge

53' Maximum TDH

Features:

* Rugged 2 vane, semi-open
cast iron impellers

« Cast iron housings and volute with
alf stainless and brass fasteners

« 416 stainless steel rotor shaft

« Oil-filled, hermetically sealed motors

« Built-in thermal protection on single
phase models

Sttt 2
%’&%

» 2" or 3" flanged discharge

« Permanently lubricated upper and
lower ball bearings

Models: » Unitized shaft seals

SINGLE PHASE « Single float mechanical level control with

LEH102M 208-230V, 12a, manual V series plug for manual bypass operation-
LEH102A 208-230V, 12a, automatic standard on single-phase automatic models

3-PHASE * Adjustable pumping range

LEH103M 208-230V, 9a, manual*
LEH104M 440-480V, 4.5a, manual*

« Quick-disconnect 10' standard power cord
allows replacement of cord in seconds
without breaking seals to motor.

(25" length optional)

*Note: 3-phase models require control panel for
automatic operation. See sewage accessories
literature for complete information on all Simplex
and Duplex controls.




LEH 100'SER’ES TECHNICAL SPECIFICATIONS

PUMP

The pump(s) shall be model

as manufactured by Liberty Pumps, Bergen, N.Y.

or equal. The pump(s) shall have a capacity of
GPM at a total dynamic head of

feet. Motor size shall be 1 horsepower,

phase, 60 hz. and volt operation.

MOTOR

The pump motor shall be of the submersible type, oil
filled, and hermetically sealed. Single phase motors
shall have thermal overload protection embedded
in the windings, and shall automatically reset when
motor cools. Three-phase motors shall have heat
breakers incorporated into the control panel,
properly sized for the horsepower and amperage
of the pump(s).

The rotor shaft shall be made of 416 stainless steel
and shall be supported by upper and lower

ball bearings.

The power cord shall be of the quick-disconnect desig

ALL MODELS: 1 HP, 3450 RPM

n.

IMPELLER

The pump impeller shall be cast iron, 2 vane,
semi-open, and shall be capable of passing a
2" spherical solid.

SEAL

The shaft seal shall be of the carbon/ceramic
unitized design, with BUNA N elastomers and
stainless housings.

EXTERNAL CONSTRUCTION

The pump volute, legs and motor housing shall
be heavy gray iron castings, class 25 or better. All
castings shall be powder coated before assembly.

All fasteners shall be of 300-series stainless steel.

LEVEL CONTROL

The pump shall be controlled by an adjustable
mechanical switch sealed in a PVC float, and shall
have a series plug for manual bypass operation.

€y LE 63mz - T FLRIFE

MODELS VOLTS PHASE AMPS -DISCHARGE AUTOMATIC
SINGLE PHASE  LEH102M2  208-230 1 12 2" FLANGED NO
LEH102A2  208-230 1 12 2" FLANGED YES
LEH102M3  208-230 1 12 3" FLANGED NO
10243 . 208-230 __1.¢ ., v 1R 3" FLANGED YES
3-PHASE LEH103M2-2 _208-230 3 ,‘{Q'I;‘\z 9 2" FLANGED NO
LEH104M2-2 440-480 3 45 2" FLANGED NO
LEH103M3-2 208-230 3 9 3" FLANGED NO
LEH104M3-2 440-480 3 45 3" FLANGED NO

10" cord standard on above models. For 25' cord options, add a "-2" suffix to model number.
Example: LEH102A2-2 for Model LEH102A2 with 25' cord.

NOTE: 3-Phase models require panel for automatic operation. See sewage accessories literature for complete
information on all simplex and duplex controls.

DIMENSIONAL DATA:
Weight: LEH102M: 62 LBS.

Height: 14.1"
Major Width: 12.5"
Maximum fluid temperature: 140 degrees F.

NOTE: LEH-Series high-head pumps require a
minimum application of 15" head.

VA
/%%:4

MEMBER

o SBZS Certified

Specifications subject to change without notice.

PERFORMANCE CURVE

55

15" Minimum Head

50

15

45

40

~

35

30

25

Total Head in Meters
Total Head in Feet

20 F

@

15 F

10

0
0 10 20 30 40 50 60 70 80 90 100 190 120 130 40 150 160 170 180 190 200
U.S. Gallons per Minute
:

1 L
T L] L]
[} 35 7 10.5
Liters Per Second

Liberty Pumps « 7000 Apple Tree Avenue « Bergen, New York 14416 « Phone 800-543-2550 Fax (585) 494-1839

www.libertypumps.com

Copyright © Liberty Pumps, Inc. 2008
All rinhte recerved 11T 100 R3/08
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