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1.0 INTRODUCTION

On behalf of the New Mexico Department of Transportation (NMDOT), INTERA Incorporated
(INTERA) is submitting this Phase 4 Final Remediation Plan (FRP) for the NMDOT Patrol Yard
in Cliff, New Mexico (Facility # 29647; Release ID # 1869) (Site). The location of the Site is
illustrated in Figure 1. This FRP is being submitted for technical approval by the New Mexico
Environment Department (NMED) Petroleum Storage Tank Bureau (PSTB) and was developed in
accordance with the Work Plan and Cost Estimate for Final Remediation Plan Development,
submitted on March 3, 2020, revised March 11, 2020 (INTERA, 2020a), and subsequently
approved by PSTB on April 13, 2020. Notice to proceed was granted by NMDOT on April 14,
2020. The deliverable identification for this FRP is 18786-1. The proposed corrective action
activities described in this FRP are in accordance with local, state, and federal regulations,
including 20.5.119.1923 New Mexico Administrative Code (NMAC) Section A through Section
E and Title 29 Code of Federal Regulation Section 1910 for health and safety.

Investigation and remediation efforts at the Site date back to 1989. Sparge/vent remediation efforts
executed between 1994 and 1999, coupled with natural attenuation processes, were successful in
reducing petroleum hydrocarbon concentrations in soil and groundwater to levels below New
Mexico Water Quality Control Commission (NMWQCC) Standards in the southern portion of the
Site. A small area of petroleum hydrocarbon contamination persists in the northern portion of the
Site. This FRP details a proposed small-scale soil vapor extraction (SVE) remediation system that
targets this localized contamination. Light non-aqueous phase liquid (LNAPL) has been vertically
redistributed as the water table has dropped to historical low levels. As a result, a relatively thick
interval of impacted soil is now unsaturated, presenting an opportunity for remediation by SVE.

The SVE system discussed herein uses a staged approach to achieving the remediation goals
discussed in Section 3.2. A staged approach is being implemented to better inform SVE well
placement and to account for the potential impact on NMDOT budgetary constraints for cleanup
at NMDOT PSTB sites due to the current COVID-19 pandemic.

The rest of this section provides a summary of Site investigation and remediation activities,
presents the geology and hydrogeology of the Site, and includes a discussion of the distribution of
contaminants in the subsurface.

1.1 Site Summary

Until April 1989, unleaded gasoline and diesel fuels were stored in two 1,000-gallon underground
storage tanks (USTs), and dispensed by underground distribution lines and a pump island
(Figure 2). In April 1989, the dispensers, USTs, and lines were removed after the system failed
tightness testing. Soil impacted with petroleum hydrocarbons was detected beneath the former
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USTs and dispenser islands. Groundwater beneath the facility was also found to be impacted. The
dissolved-phase hydrocarbon plume followed the local groundwater gradient and migrated north
from the former dispenser area and away from the on-site water supply well (Duke Engineering &
Services, 2001).

A Subsurface Volatilization and Ventilation System (U.S. Patent Nos. 5,221,159; 5,227,518; and
5,472,294) was installed at the Site in November 1994. Regular maintenance and operation of this
system was discontinued in early 1996. The system continued to operate unattended until May 9,
1997, when it was shut down completely pending PSTB approval of continued operation, which
was granted in October 1997 (Duke Engineering & Services, 2001). Between March and June
1998, the system operating in the southern portion of the Site was deactivated, general system
repairs were made, and remedial action was focused on the northern portion of the Site where
groundwater contamination persisted. The remediation system operated continuously in this
modified configuration throughout the remainder of the second and most of the third quarter of
1998 (Duke Engineering & Services, 2001). The system was deactivated in September 1999, after
it was determined that limited volatile organic compounds (VOCs) were being recovered, and
decommissioned in April 2003 (INTERA, 2003).

Periodic groundwater monitoring from 2000 to present has documented the continued presence of
benzene, toluene, ethylbenzene, total xylenes (BTEX), and total naphthalene at concentrations
above their corresponding NMWQCC Standards in the northern portion of the Site. These
constituents are considered the Site’s contaminants of concern (COCs). Additionally, LNAPL has
historically been detected in MW-13, although no measurable LNAPL has been measured during
recent monitoring events. Contamination has never been detected in the on-site water supply well.

Monitoring wells installed in the northern portion of the Site from 2015 to 2019 refined the extent
of the dissolved-phase plume to an estimated area of 7,700 square feet (ft). The magnitude of
concentrations of the COCs in groundwater and field screening soil sample data collected from
MW-20 reflect the presence of residual LNAPL. In August and September 2019, SVE and air
sparge (AS) test wells were installed near MW-20 and pilot testing was conducted. Concentrations
of VOC:s in soil gas collected from the SVE test well provided further support for the presence of
LNAPL in this area. The results of the pilot tests indicated that SVE is a viable technology to
remove smeared hydrocarbons in unsaturated soils and protect groundwater from continued
impacts due to leaching. Air sparging was determined to not be feasible (INTERA, 2019).
Locations of monitoring wells, estimated extent of soil contamination, and the extent of the
dissolved-phase plume are illustrated in Figure 3.
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1.2 Geology and Hydrogeology

The Site is located on the southeastern edge of the Mogollon Rim, which marks the southern edge
of the Colorado Plateau. Elevation of the Site is approximately 4,600 ft above sea level. The
ground surface generally slopes from south to north.

The units encountered during investigations are part of the geologic formations mapped on the
“Geologic Map of the Cliff Quadrangle, Grant, County New Mexico” as “Quaternary Alluvium”
and “Older gravels of the Gila Conglomerate (Pleistocene and Pliocene)” (Finnell, 1987). At the
location of SVE-1, the subsurface impacted with petroleum hydrocarbons is composed of
unconsolidated to strongly cemented, fine- to coarse-grained sand with lesser amounts of gravels
and cobbles (INTERA, 2002; INTERA, 2019). Units of fine-grained sand containing silt and clay
are interbedded with these sand and gravel units at other nearby boring locations. A 2-inch thick,
particularly competent calcium carbonate cemented layer of sand with gravel was noted at
approximately 28.6 ft below ground surface (bgs) during drilling of AS-1. Thin cemented layers
were also noted at other borehole locations and these cemented units, especially the unit noted in
AS-1, which may confine fluid movement (INTERA, 2019). Cross sections illustrating the general
stratigraphy at the Site are provided in Figure 4a and Figure 4b.

Groundwater flow direction is to the north/northeast towards an intermittent stream which flows
into Duck Creek, a tributary to the Gila River. In February 2020, the groundwater potentiometric
surface ranged from a low of 4,584.32 ft above mean sea level at MW-15 to a high of 4,598.73 in
MW-1 (Figure 5). The gradient across the Site was estimated to be 0.066 ft/ft in February 2020
but has consistently been approximately an order of magnitude steeper in the northern portion of
the Site relative to the gradient in the southern portion. Historical fluctuations in groundwater
levels also differ in wells located in the northern portion of the Site relative to those in the southern
portion. For example, the depth to water in MW-15 dropped 5.16 ft from 16.48 ft in April 2008 to
21.64 ft when last measured in February 2020. During this same period, the water level in MW-1
rose 0.34 ft from 17.86 ft to 17.52 ft (INTERA, 2020b) (Figure 2). As discussed below, this
greater than 5 ft drop in the water table in the northern portion of the Site has vertically
redistributed LNAPL, creating an LNAPL body that is immobile (residual LNAPL) and has
exposed a relatively thick highly contaminated unsaturated zone, creating an opportunity for the
use of SVE to remove petroleum hydrocarbon mass (Figures 4a and 4b).

1.3 Distribution of Contamination

1.3.1 Contaminants of Concern
Field and laboratory analytical data collected from the numerous investigations completed at the
Site has confirmed that soil and groundwater at the Site have been impacted with petroleum
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hydrocarbons. COCs at the Site include total petroleum hydrocarbons (TPH), gasoline range
organics and diesel range organics, in soil and benzene, toluene, ethylbenzene, total xylenes, and
total naphthalene in groundwater (Table 2).

1.3.2 Sail

Soils highly impacted with petroleum hydrocarbons were confirmed during recent investigations
in the northern portion of the Site (e.g., INTERA, 2019). Soil contamination in the northern portion
of the Site is a result of the transport of LNAPL and dissolved-phase contaminants originating
from the source area in the southern portion of the Site. For this discussion, highly impacted soils
are defined as soils containing VOC concentrations greater than 500 parts per million (ppm) as
measured with a photoionization detector (PID) using the heated headspace method. This criterion
has been cited by the Interstate Technology & Regulatory Council (ITRC) as a potential LNAPL
indicator for recent releases, with LNAPL potentially being present at much lower PID readings
for older (weathered) releases (ITRC, 2018). The highest concentrations of VOCs are present in
soil and soil vapor in the vicinity of wells SVE-1, MW-8, MW-20, and AS-1. The horizontal extent
of soil containing VOCs greater than 500 ppm is estimated to be 5,500 ft* (0.13 acres) (Figure 3).
The vertical extent of soils containing, based on field heated headspace methods of soil samples
collected from this well cluster, extends from approximately 15 ft bgs to a depth of 22 ft bgs, which
roughly coincides with the historic high and low water table depths (Figures 4a and 4b and Table
1). Although soil data does not exist for MW-13, the southern extent of soil contamination includes
MW-13 because LNAPL was measured in this well as late as 2013 and groundwater is impacted
at this location. Refinement of the western edge of highly impacted soils between SVE-1 and MW-
7 is hampered by the presence of an open-air building used by NMDOT for equipment storage.

1.3.3 Light Non-Aqueous Phase Liquid

LNAPL was observed in monitoring well MW-13 from April 2003 to January 2013. Since January
2013, LNAPL has not been measured in MW-13 (INTERA, 2013), and the magnitude of the
detected VOCs in groundwater samples collected from MW-13 during the recent monitoring
events suggests that mobile LNAPL is not present at or in the vicinity of MW-13. The magnitude
of VOCs detected in groundwater samples collected from MW-20 suggests that LNAPL may be
present in the vicinity of MW-20 (INTERA, 2016a, 2016b, 2018). As suggested by ITRC (2018),
the presence of LNAPL in the vicinity of MW-20 is further supported by PID readings greater than
500 ppm in soil samples recently collected from pilot test wells SVE-1 and AS-1, which were
installed immediately adjacent to MW-20 (INTERA, 2019).

1.3.4 Groundwater
The estimated areal extent of groundwater contamination covers an area of 7,700 ft* (0.18 acres)
with the dissolved-phase contaminant plume remaining on-site (Figure 3). Concentrations of
COCs in groundwater are highest at monitoring wells MW-13 and MW-20, with lower
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concentrations of COCs noted in MW-21. This is the area that will be targeted for remediation and
is coincident with the area containing highly impacted soils (Figure 3). The magnitude of the
concentrations of COCs at MW-20 is indicative of residual LNAPL. Analysis of temporal trends
show a slight decrease of benzene concentrations in groundwater samples collected from MW-21,
but little change in samples collected from MW-13 and MW-20 (INTERA, 2020b). COCs have
never been detected in the on-site NMDOT Water Supply Well.
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2.0 CONTRACTOR QUALIFICATIONS

INTERA is a licensed contractor in the State of New Mexico and holds GS-29 (Soil and
Groundwater Remediation) and GB-98 (General Building) licenses (License #87101). Existing
monitoring and SVE wells were installed by a drilling company licensed in New Mexico. Once
technical approval is granted to implement the FRP, a general contractor will be selected and
INTERA will coordinate any necessary mobilization of major remediation equipment and utility
connections. All work will be performed under the supervision of a professional engineer licensed
in the State of New Mexico.
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3.0 EXPOSURE PATHWAYS AND REMEDIATION GOALS

This section discusses the potential exposure pathways for the COCs present at the Site with
respect to potential environmental receptors based on the current property use. This evaluation was
instrumental in identifying the remediation goals for the Site.

3.1 Exposure Pathways

No complete exposure pathways currently exist at the Site. Ingestion of contaminated groundwater
poses the highest risk potential since a potable water supply well exists on Site. The risk of impact
to this well is low since the water supply well is outside of the estimated areal extent of
groundwater contamination, and the flow direction of the contaminated groundwater is away from
the water supply well. Moreover, no COCs have been detected in groundwater samples collected
from this well and no plans are known for installing a new water supply well. The nearest off-site
water supply wells are located 0.12 miles southeast of the Site and 0.15 miles northwest of the Site
and are not at risk of impact. Continued impacts to groundwater caused by leaching of COCs
sorbed to soil above the water table is probable. Dermal contact with contaminated soils is a low
risk because highly impacted soils are deeper than what is typically encountered during normal
business or construction activities. Vapor intrusion risk is minimal since no enclosed occupied
buildings are located over the residual LNAPL and the vertical separation between the residual
LNAPL and building is 15 feet.

3.2 Remediation Goals and Objectives

The remediation goal is to reduce the concentrations of dissolved-phase COCs to levels below
NMWQCC Standards so that the Site can obtain a no further action status from the PSTB. To
achieve this goal in a timely manner, the proposed SVE system will target residual LNAPL located
in the area illustrated on Figure 3, which is a continuing source for the dissolved-phase plume.
The objective of the proposed SVE system detailed in the following sections is to remove the
residual LNAPL mass above the water table to the extent practicable and decrease the VOC
composition of the residual LNAPL so that the partitioning and leaching of VOCs into
groundwater from the remaining LNAPL is minimized. The following metrics will be used to
evaluate the progress of the SVE system towards meeting this objective:

e Reduction in VOC removal rates by the SVE system to the point that an asymptotic
curve is reached, indicating that further recovery of vapor-phase residual LNAPL is
impracticable.

e A declining groundwater plume as evidenced by a statistically proven reduction in COC
concentrations within the limits of the plume identified in Figure 3.
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4.0 DESCRIPTION OF PROPOSED SYSTEM

An SVE system has been sized and designed to operate on a skid that can be moved around the
Site and extract vapors from one well at a time. The decision to implement SVE has been based
on several criteria including:

1. SVE can be used to specifically target residual LNAPL, vapor-phase contaminants, and
dissolved-phase contaminants in the smear zone above the current water table.

2. SVE is a proven technology with readily available infrastructure that can be procured and
installed in a relatively short period of time.

3. Capital and operation and maintenance (O&M) costs are low compared to other
alternatives. There is an opportunity to incorporate used equipment from the PSTB’s
equipment inventory, which could provide added value to the State of New Mexico.

Initially, the SVE system will extract from a dedicated SVE well (SVE-1). If the water table does
not significantly rebound and contaminant recovery rates decline from SVE-1, the system will
have the capacity to be connected to one of the existing groundwater monitoring wells or to other
SVE wells considered for installation. The remediation system is designed to achieve the goals
outlined in Section 3. The SVE system will include a skid-mounted blower, a moisture knockout
container, particulate filter, instrumentation, controls, and ancillary appurtenances. Off-gas
treatment is not required for this system, given the magnitude and rate of discharged hydrocarbons
from the SVE system.

Details of the proposed remediation system are included in the engineering drawings provided in
Appendix C and products cut sheets for major remediation components are included as Appendix
D.

4.1 Design Basis

To verify the applicability of SVE as a viable remediation method, a pilot test was conducted in
2019 and the collected data were used to inform the design of the SVE system described herein. A
full description of the work and a detailed summary of the pilot test data are included in a separate
reported entitled Well Installation, 1% Semiannual Groundwater Monitoring, and Pilot Test Report
(INTERA, 2019). Specific design parameters gleaned from the SVE pilot test include the
following:

¢ A maximum flow rate of 9.25 standard cubic feet per minute (scfm) was induced at a
vacuum of 122 inches of water. This is a relatively low flow rate for the induced
vacuum. Additionally, the water table in the extraction well mounded steadily
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throughout the test with a maximum rise of nearly 8 ft. The open screen of SVE-1 prior
to the test was 11.6 ft, resulting in a minimum of 4 to 5 ft of available open screen at
maximum vacuum. These data indicate that SVE can be applied at the Site to induce
pore volume exchanges and mass removal; however, the system will have to operate at
relatively high vacuum and low flow and water table mounding will need to be
monitored to make sure the screen does not get occluded. The optimum vacuum is
projected to be approximately 80 to 100 inches of water. This vacuum is projected to
achieve flow rates of 4 to 6 scfm with water table mounding in the extraction well of
approximately 5 ft.

e Vacuum influences were recorded at all four observation wells, which were spaced at
distances of 9.7, 9.8, 39.5 and 42.5 ft from SVE-1, indicating that the geologic system is
laterally connected and suitable for SVE. Plotting of the vacuum response relative to the
distance from the extraction well consistently indicated that 3% of the applied vacuum
could be exerted at approximately 15 ft radially from SVE-1. This equates to a volume
of over 7,000 cubic ft of undisturbed soil volume through the approximate 10 ft of
exposed screen (assumed static water level). A vacuum response of approximately 0.1
inches of water was interpolated to extend to approximately 34 to 37 ft at vacuums
greater than 70 inches of water.

e Maximum TPH concentrations of over 25,000 ppm (volumetric) were observed
indicating a TPH mass removal rate of 2.26 pounds per hour.

e Measurements for carbon dioxide and oxygen from vented vapors during the pilot test
show an increase and decrease in these compounds, respectively. This confirms that in
addition to volatilization and removal of hydrocarbons from the subsurface, the SVE
system will also induce in situ respiration and biodegradation of the COCs. Additionally,
the steady decrease in oxygen supports the assumption that short circuiting of vacuum to
the surface was minimal. The oxygen leveled off and increased slightly at vacuums of
100 to 122 inches of vacuum, suggesting that the targeted vacuum for operation should
be maintained at or below 100 inches of water.

e The water table elevation has declined for nearly 20 years, suggesting that this condition
is likely to persist for several years, even if drought conditions improve. This provides
the opportunity to apply the remediation efforts in a staged manner, using appropriately
sized equipment to extract vapors from individual wells and monitor the impacts. Given
the age of the release, the volatile component of the fuel may be readily depleted after
system startup. The proposed action will allow for mass removal without the
commitment of large capital expenditures on high vacuum/flow equipment and extensive
plumbing and infrastructure commitments.
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4.2 Aboveground Treatment Equipment

Several different SVE equipment packages were evaluated for this remediation effort. The
challenge was to select a blower system that would satisfy the conditions of the design basis at
competitive capital and O&M costs. The selected system has been engineered to connect to one
extraction well at a given time and direct discharge to the atmosphere. The system will be skid-
mounted (see Appendix C, Sheet 5) and temporarily placed in a location near the north end of the
plume area (see Appendix C, Sheet 2). This location will provide the flexibility to connect to
alternate groundwater monitoring or future SVE wells without moving the equipment. The
treatment process, described in detail below, shall include instrumentation, vacuum/flow control
valving, condensate removal equipment, an air dilution inlet with silencer (optional), the blower
control panel and interlocks, and the blower. A piping and instrumentation diagram (P&ID) for
the system is provided in the engineering drawings provided in Appendix C.

The components will be procured and installed on a skid. INTERA, on behalf of the NMDOT, has
been communicating with the PSTB to determine if the State of New Mexico owns an existing
SVE skid with desired components in its unused equipment inventory. If suitable equipment is
available, it will be integrated into the system design and shown in the as-builts after construction.

4.2.1 SVE Blower
Based on the SVE pilot test, the vacuum needed at the extraction wellhead(s) to achieve optimum
vacuum response is 80 to 100 inches of water. This vacuum is at the upper end of the capacity for
regenerative blowers. Because of the remoteness of the Site, the selected equipment needs to be
able to operate reliably between infrequent O&M visits. Rotary lobe blowers would provide better
capacity for a multi-well SVE system; however, this option was rejected due to the typical
requirement of a belt-driven system to frequently lubricate bearings and other components.

The selected blower for this system will be a 3.0-horsepower Rotron regenerative blower (Model
No. EN523) capable of delivering a flow of at least 10 scfm at 100 inches of water. The blower
will be mounted on the skid and connected to a manual dilution air valve (bleeder valve) with an
intake filter and silencer. The blower inlet will be protected by an inline particulate filter. Elevated
blower operating temperatures are anticipated, which will require galvanized steel pipe to be
connected to the blower inlet and discharge. An adjustable vacuum relief valve will be plumbed
into the system between the particulate filter and the blower and be set at a vacuum break point
recommended by the blower manufacturer.

4.2.2 Vapor-liquid Separator
The piping manifold will connect to a moisture separator with an integrated demister, which is
essential to the protection of the SVE blower from corrosion and mineralization. The moisture
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separator will be a Rotron Model MS200PS (or equivalent, if available in the PSTB’s equipment
inventory) with 200 cubic feet per minute (CFM) capacity and liquid storage capacity of 7 gallons.
The vessel will be equipped with an integrated adjustable vacuum relief valve (which will be set
to a vacuum point that is protective of the vessel), vacuum gauge (discharge side — 0 to 160 inches
of water gauge), and a liquid level switch. The level switch will be wired into the control panel
and will turn the system off if the vessel reaches the liquid capacity, thus preventing the particulate
filter and blower from flooding. The moisture separator is outfitted with a drain at the base to
facilitate the removal of recovered condensate. The recovered condensate will be manually drained
during routine O&M Site visits.

4.2.3 Instrumentation and Controls

The blower system will be controlled by a motor starter mounted on a panel. As described above,
the only alarm interlock will be the high-level setting on the moisture separator. All
instrumentation will be analog, with direct reading gauges for vacuum and flow. A control
manifold will connect between the extraction well and the blower skid. The manifold will include
(in the direction of flow) a vacuum gauge, a 1/4-inch sample port, a throttling valve to control
vacuum and flow, and an inline rotameter (Omega FLLD 109). Vacuum gauges (0 to 160 inches of
water) will be installed on either side of the inline particulate filter. A fresh air dilution valve
(bleeder valve) will be installed in the system upstream of the moisture separator to ensure that the
blower operates within the specified range of optimum efficiency. A submersible pressure
transducer will be installed in the extraction well during initial startup and operation at each
extraction well (SVE-1 and subsequent wells at a later time). The transducers will be vented to the
well pressure for accurate measurement of mounding of the water table. Vacuum on the extraction
well will be adjusted to maintain approximately 5 ft of available screen.

4.2.4 SVE Conveyance Line Piping

The conveyance line between the wellhead and the manifold will be Kanaflex® suction hose (or
equivalent) with ultraviolet and chemical resistance. The hose will lay flat on the ground. Soil or
gravel may be used to slope the hose towards the well to prevent condensate from occluding flow.
Based on the expected extraction flow rate, the pipe diameter shall be no smaller than 2 inches,
which is adequate for minimal pressure losses and prevention of excessive noise through the pipe.
The flexible hosing shall be attached to the well by sliding it over the pipe installed on the rigid
wellhead assembly and tightly secured with a hose clamp. Use of solvent welding shall be limited
where possible for this application. The rigid plumbing used to construct the wellhead fittings and
the manifold will be schedule 40 polyvinyl chloride (PVC) with threaded (National Pipe Thread)
fittings. Some components (e.g. selected throttling and bleeder valves) may be fabricated from
schedule 80 PVC, based on their only being available in that material. Thread tape (Teflon® or
equivalent) will be used on threaded connections.
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4.3 Vertical Wells

One existing 4-inch well (SVE-1) will be connected to a mobile extraction unit, with the option to
connect to three existing 2-inch diameter monitoring wells (MW-8, MW-13, and MW-20) or any
SVE wells which may be installed in the future. Details on well construction and historic fluid
levels for these wells are provided in Table 1. Well connections will be made with a flexible fitting
or reducing fitting (Fernco or equivalent). As shown in Appendix C, Sheet 5, the top of the Tee
fitting will be used for the temporary installation of a transducer, and the horizontal entry will be
used for connecting to the remediation equipment.

4.4 Utility Requirement/Utility Clearances

Based on the treatment equipment discussed in Section 4.2, three-phase power will be required for
the 60-hertz, 230/460-volt SVE blower. According to the NMDOT Patrol Yard Supervisor, three-
phase power is available on-site, and a service box has been installed near groundwater monitoring
well MW-19. INTERA has elected to have the blower vendor provide and fabricate all electrical
components on the SVE skid. These will include power connection termination for connecting to
the NMDOT’s power supply station, conductors and conduit to the motor starter panel and to the
blower motor, level switch wiring and interlocks with the motor starter, motor starter actuator
(Hand/Off/Auto), alarm enunciator (High Liquid Level) with reset, circuit breaker, and fuse(s)(as
needed). The vendor will develop and provide electrical one-line drawings and wiring/control
design drawings after approval of the FRP and upon receipt of a purchase order. Provided drawings
will be included in the as-built record drawing set. The skid will be fabricated by the vendor prior
to delivery. No wiring is anticipated on-site; however, if conditions are different than anticipated,
a licensed electrician will be used to execute this work.

No utility clearances shall be required, as no excavation is necessary for the remediation system
installation. A detailed site survey was not performed during preparation of this FRP; therefore,
the locations of utilities in the installation area shown on the design drawings are approximate.
Following construction, the As-Built report and drawings will include accurate descriptions of the
electrical service.

4.5 As-Built Report

Following construction of the system described in the FRP, record drawings will be prepared,
signed, and sealed by INTERA’s Engineer of Record. The record drawings will be submitted to
the NMED PSTB Project Manager as part of an As-built Report. The report will conform to the
requirements of 20.5.119.1925.D NMAC and will include, but not be limited to, the following:

e Area/vicinity map.
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e Detailed site diagram with locations of underground utilities and other subsurface
structures on or adjacent to the site’s property boundaries, buildings, monitoring wells,
storage tanks and lines, sumps, impoundments, pit areas, water lines, and other relevant
structures.

e Summary of site conditions.
¢ Any deviations from the drawings and specifications included in the FRP.

e Tabulation of pertinent data including, but not limited to, flow rates, pressures,
contaminant concentrations, and groundwater elevations at startup.

e Boring logs and well completion diagrams.
e Inventory of purchased equipment.
e Discussion of the data collection methods.

e Laboratory results with chain-of-custody records and laboratory quality
assurance/quality control (QA/QC) results for any samples collected during startup and
initial operations.

e Information and documentation of all major remediation equipment that will be owned
by the State of New Mexico, including but not limited to serial number, model and
manufacturer, description, warranty information, operating manuals, maintenance
requirements, and purchase price.

4.6 Optimization and Contingency Planning

Operation of the remediation system will include initial startup activities, regular maintenance,
and on-going assessment to evaluate system optimization. Collected data will be used to make
decisions regarding when removal efficiencies warrant switching the operation of the system to
different wells. Significant changes in system operation will be communicated to the NMED and
NMDOT prior to implementation. System monitoring objectives include on-going analysis of
mass removal and documenting discharge concentrations to comply with air permitting
regulations.

Progress of the smear zone reduction will be evaluated by monitoring the concentration of VOCs
in the extracted vapor from the source SVE well. The total mass of VOCs and chemical
composition of extracted vapors will be quantified and documented.

Modifications to the system may be needed once adequate data is obtained after startup. The
proposed design is based on pilot test data and professional judgement; however, conditions may
vary from those previously observed. INTERA has identified the following items that will be
closely monitored and may require system modifications to optimize operation:
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Monitoring condensate generation rates during startup will help in determining if
integration of an automated pump-out system will be necessary. The system design
assumes that manual draining of the moisture separator is adequate to maintain system
operation.

Additional noise abatement may be necessary depending on whether dilution mixing is
required to operate the blower. The nearest residence is over 500 ft from the proposed
location of the equipment. Normally, this would be an adequate distance to abate
nuisance noises; however, the Site is in a very rural area where ambient noises are
minimal. If the NMDOT receives complaints regarding the system operation, additional
noise abatement measures may be required. A muffler has been identified in the
equipment list, as an optional accessory.

Off-gas treatment is not included in the design. The stack height will disperse the
exhausted vapors at a height of 10 ft or greater. Nuisance or hazardous vapors are not
anticipated, but conditions around the remediation skid will be monitored during startup.
Modifications will be made to the system if conditions are different than assumed.

The volatile component of the residual LNAPL and contaminants in the soil vapor may
be rapidly reduced after startup. In addition to having the option of connecting the
system to alternate Site wells, other operational enhancements will be considered. These
could include cycling the system operation or reducing vacuum on the extraction point to
enhance aerobic degradation of COCs adsorbed to soil particles.

A challenge identified with aboveground plumbing is ensuring that condensate does not
form in the conveyance piping and occlude flow. Because the anticipated extraction flow
rate is relatively low, the velocity in the conveyance pipe may not be great enough to
move all liquid to the moisture separator. Condensate control design and procedures may
need to be modified if the system is connected to alternate wells after placement of the
skid.

Water table mounding in the extraction points could impair optimal contaminant removal
efficiencies. Mounding was measured during the pilot test, and these data have been used
to make design assumptions. A long-duration pilot test was not executed, and mounding
conditions did not stabilize during the step tests. The data from the installed transducer in
the extraction point will be used to ensure that mounding effects do not occlude the well
screens.

INTERA will monitor the above conditions and communicate needed design modifications with

the PSTB and NMDOT, as required. Annual evaluation of the remediation approach will be
completed in accordance with 20.5.120.2040 NMAC, and the results will be presented in delivered
compliance reports.
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5.0 REMEDIATION SYSTEM OPERATION AND MAINTENANCE AND
MONITORING

5.1 Overview

O&M of the remediation system and monitoring of Site contamination is required at regular
intervals to confirm the remediation system is operating as designed, perform preventative
maintenance on general equipment (e.g., the SVE blower), collect the necessary data to assess and
document system performance, select active treatment zones, and optimize system configuration.

As discussed in Section 4.6, performance criteria such as flow, vacuum, and mass removal will be
utilized to evaluate if the remediation skid should be connected to a different extraction well. The
overall mass recovery (rate and cumulative totals) of the SVE remediation system will be plotted
to determine progress. It is expected that mass removal rates will decrease along a first-order
(exponential) decay curve with high initial removal rates. Mass removal rates often level out at
some “asymptote” level that reflects inherent limitations in mass transfer from the subsurface.
System operation and mass removal shall be re-evaluated when stable and reduced (asymptotic)
rates are observed.

5.2 SVE System Operation and Maintenance

System startup and shakedown and routine O&M events will be conducted according to the
following schedule:

e Daily during system startup and shakedown, which is anticipated to last 2 to 4 days.
o  Weekly thereafter for the first month.
e Biweekly for the second month.

e Monthly for long-term operation.

The above O&M schedule will be restarted after each major change in system operation, including
changing the point of extraction. O&M frequency may be performed more or less frequently based
on observed conditions.

Because of the remoteness of the Site, a key design criterion was installing a system that could
operate with minimal equipment maintenance. Regenerative blowers require very little
maintenance if operated within design tolerances. According to the blower manual, the only
routine maintenance required for the selected blower is the replacement of the bearings every
15,000 to 20,000 operating hours (Ametek, 2005). Ancillary equipment will be installed on the
SVE skid to protect the blower from operating outside of design metrics, including a vacuum relief
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valve, an air dilution (bleeder) valve, a moisture separator, and a particulate filter. Routine
maintenance will include, respectively, manual manipulation of the vacuum relieve valve (if
possible), adjusting vacuum and flow with the throttling valve and air dilution valve, draining the
moisture separator, and cleaning/replacing the particulate filter. Fluids recovered from the
moisture separator will be containerized in an evaporation vessel to be placed in the Patrol Yard
enclosure. The particulate filter cleaning/replacement will be performed when a specified
differential pressure across the filter is observed. A new/cleaned air filter will be the only spare
part maintained on-site.

Routine operations will include monitoring vapor movement and treatment metrics using the
instrumentation installed on the system and field equipment supplied by INTERA. Operating the
blower within its design range will be achieved by balancing the settings on two Y- Pattern Needle
valves. One will be installed on the manifold, and the other will be installed before the blower (air
dilution/bleeder valve) with the intake open to ambient/fresh air (See Appendix C, Sheets 3 and
5). A vacuum of 90 to 100 inches of water will be maintained on the extraction well. If the blower
provides a vacuum greater than 100 inches of water, the air dilution valve will be opened to supply
fresh air to the blower to ensure that it operates efficiently and within the design curve. Minor
adjustments to flow and vacuum will be made with the throttling valve on the manifold to achieve
operational goals (e.g. control mounding of the water table).

At initial startup of the system on an extraction point, a rented submersible pressure transducer
will be installed in the well to measure mounding of the water table. This will be necessary to
ensure that adequate open well screen is maintained (approximately 5 ft). Data from the transducer
will need to be downloaded and analyzed during the shakedown period and the initial weekly
O&M visits. Once the mounding has stabilized, the transducer will be removed from the well, and
the passthrough fitting on the well cap will be sealed.

Once long-term operation commences, the following field data will be collected (excluding routine
groundwater monitoring and sampling) during each O&M visit:

e Vapor extraction flow rate.
e Valve positions.

e Wellhead vacuum at extraction and observation wells (SVE-1, MW-8, MW-20, and
MW-21).

e VOCs (PID), carbon dioxide (colorimetric tubes), and oxygen (combustible gas indicator
[CGI]) concentrations in extracted vapor.

e Fluid levels at adjacent monitoring wells.

e Fluid volume removed from the moisture separator.
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e Barometric pressure (obtained from the closest weather station).

e Noise levels (phone application, or equivalent).

e Blower motor amperages.

e Duration of equipment operation (motor run time).

e Hydrocarbon levels in ambient air downwind of the system.

e Vacuum difference prior to and after the particulate filter.

e Condition of wells and equipment and changes to Site traffic patterns and use.

e Housekeeping requirements.

The type and frequency of vapor sampling is addressed in the following section.

5.3 Off-Gas Vapor Monitoring

Periodic emission vapor monitoring is required to document system effectiveness, regulatory
compliance, and hydrocarbon recovery rates. Total ionizable volatile compound concentrations
will be measured during each O&M event using a PID. INTERA proposes that vapor samples from
the system be collected and analyzed for TPH and BTEX using United States Environmental
Protection Agency (EPA) methods 8015B and 8260, respectively, on the following schedule:

e Startup and shakedown: Collect system influent/effluent samples within 4 hours of
startup and again approximately 48 hours after startup.

e Following the first week of operation: Collect samples weekly until the end of the first
month of operation.

e Remainder of first quarter (month 2 and 3) and subsequent quarters of O&M: Collect an
effluent sample monthly.

Samples collected for laboratory analyses will be collected on the vacuum side of the blower,
upstream of the bleeder valve. Samples will be collected using Tedlar® sample bags and a vacuum
box (or equivalent). The sampling schedule, above, will be repeated when the system is connected
to a different extraction point. The sample results will be used to confirm compliance with air
quality discharge assumptions and reported to the appropriate regulatory agency(ies). All field
measurements will be recorded in the field logbook or on field forms. An example of an O&M
field form is included as Appendix E. A recent site-specific Health and Safety Plan is included in
Appendix I. This plan will be updated accordingly and included in the work plan for system

installation.
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5.4 Groundwater Monitoring

Groundwater monitoring will be included under work approved and funded by the Corrective
Action Fund and will be summarized under a separate Scope of Work.
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6.0 PERMITS

6.1 NMED AQB No Permit Required Determination

Upon final approval of the FRP by the PSTB and prior to system operation, a request for a no
permit required (NPR) determination status will be submitted to the NMED Air Quality Bureau.
A copy of the application is provided as Appendix F.

6.2 Office of the State Engineer Well Permits

Permits from the New Mexico Office of the State Engineer (NMOSE) will be required for the new
vertical wells planned to be constructed at the Site. Permit applications will be submitted upon
approval of the work plan for well installation, and permit approvals will be provided with
subsequent reports.
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7.0 PUBLIC NOTICE

In accordance with 20.5.119.1923.D.10 NMAC, INTERA will provide public notice as follows:

e Legal notice of the submission of the FRP will be published twice in the Silver City
Daily Press, a newspaper of general circulation in Grant County, on July 1, 2020 and
July 7, 2020. The certified affidavit of publication for each legal notice will be provided
to PSTB after the legal notices have been published. The format for the legal notice
follows the guidelines dictated in 20.5.119.1923.D.10.b NMAC.

e A notice containing the specified information listed in the regulation will be posted at the
front gate of the Site.

¢ In accordance with the above-cited regulation, INTERA will provide notice of
submission of the FRP by certified mail to adjacent property owners. INTERA intends to
mail a total of 11 certified letters.

A copy of the text of the legal notices (English and Spanish), certified affidavits of publication, a
list of certified addresses, and a map indicating which residences and businesses will receive
certified letters are provided in Appendix G. The list was compiled from Grant County Assessor
data.
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8.0 IMPLEMENTATION SCHEDULE

A proposed schedule for implementing this FRP includes the following:

e Public notice periods.

e Approval of the FRP.

e Receipt of public and PSTB comments.

e Procurement and Installation of remediation equipment.
e System startup.

e Weekly, biweekly, and monthly site visits.

e Submittal of the final as-built report.

¢ Quarterly O&M reports.

The proposed implementation schedule is provided as Appendix H. This schedule is contingent
on receipt of approvals and other factors and is subject to change.
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TABLE 1

Fluid Level Measurements
Final Remediation Plan
Cliff Patrol Yard, Cliff, Grant County, New Mexico

i Screened TO(? Depthto  Depth to L_NAPL POt;Tr'g::t"c ;:?:E:\::I
Well ID Date Interval Elevation LNAPL Groundwater Thickness Elevation from Previous
(ft bgs) (ft) (ft btoc) (ft btoc) (t) (ft amsl) Event (ft)
7/31/2012 1510 30 4616.30 NM 19.19 0.00 4597.11 NA
1/10/2013 1510 30 4616.30 NM 19.37 0.00 4596.93 -0.18
7/29/2014 1510 30 4616.30 NM 18.96 0.00 4597.34 0.41
1/28/2015 1510 30 4616.30 NM 18.07 0.00 4598.23 0.89
MW-1 1/26/2016 1510 30 4616.30 NM 17.65 0.00 4598.65 0.42
7/19/2016 1510 30 4616.30 NM 18.40 0.00 4597.90 -0.75
3/27/2018 1510 30 4616.30 NM 19.29 0.00 4597.01 -0.89
9/9/2019 1510 30 4616.30 NM 18.34 0.00 4597.96 0.95
2/19/2020 1510 30 4616.30 NM 17.52 0.00 4598.78 0.82
7/31/2012 1510 30 4615.87 NM 19.14 0.00 4596.73 NA
1/10/2013 1510 30 4615.87 NM 19.33 0.00 4596.54 -0.19
7/29/2014 15to 30 4615.87 NM 18.91 0.00 4596.96 0.42
1/28/2015 15to 30 4615.87 NM 18.00 0.00 4597.87 0.91
MW-2S | 1/26/2016 15to 30 4615.87 NM 17.55 0.00 4598.32 0.45
7/19/2016 15to 30 4615.87 NM 18.34 0.00 4597.53 -0.79
3/27/2018 15to 30 4615.87 NM 19.28 0.00 4596.59 -0.94
9/9/2019 15to 30 4615.87 NM 18.31 0.00 4597.56 0.97
2/19/2020 1510 30 4615.87 NM 17.54 0.00 4598.33 0.77
7/31/2012 1510 25 4609.37 NM 18.32 0.00 4591.05 NA
1/10/2013 15t0 25 4609.37 NM 18.15 0.00 4591.22 0.17
7/29/2014 15t0 25 4609.37 NM 17.81 0.00 4591.56 0.34
1/28/2015 15t0 25 4609.37 NM 16.69 0.00 4592.68 1.12
MW-7 1/26/2016 15t0 25 4609.37 NM 15.96 0.00 4593.41 0.73
7/19/2016 15t0 25 4609.37 NM 17.29 0.00 4592.08 -1.33
3/27/2018 15t0 25 4609.37 NM 18.18 0.00 4591.19 -0.89
9/9/2019 15t0 25 4609.37 NM 17.42 0.00 4591.95 0.76
2/19/2020 15t0 25 4609.37 NM 15.89 0.00 4593.48 1.53
7/31/2012 1510 20 4607.64 NM 21.74 0.00 4585.90 NA
1/10/2013 1510 20 4607.64 NM Dry NA NA NA
7/29/2014 1510 20 4607.64 NM 21.73 0.00 4585.91 NA
1/28/2015 15to0 20 4607.64 NM 19.92 0.00 4587.72 1.81
MW-8 1/26/2016 15to0 20 4607.38 NM 20.51 0.00 4586.87 -0.85
7/19/2016 15to 20 4607.38 NM 21.72 0.00 4585.66 -1.21
3/27/2018 15to 20 4607.38 NM 21.41 0.00 4585.97 0.31
9/9/2019 15t0 20 4607.38 NM Dry 0.00 NA NA
2/19/2020 1510 20 4607.38 NM 22.19 0.00 4585.19 NA
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TABLE 1

Fluid Level Measurements
Final Remediation Plan
Cliff Patrol Yard, Cliff, Grant County, New Mexico

i Screened TO(? Depthto  Depth to L_NAPL POt;Tr';n::t"c I?I:i:‘ﬂ:\::l
Well ID Date Interval Elevation LNAPL Groundwater Thickness Elevation from Previous
(ft bgs) (ft) (ft btoc) (ft btoc) (t) (ft amsl) Event (ft)
7/31/2012 14t0 24 4608.84 NM 16.64 0.00 4592.20 NA
1/10/2013 14t0 24 4608.84 NM 16.77 0.00 4592.07 -0.13
7/29/2014 14 t0 24 4608.84 NM 16.61 0.00 4592.23 0.16
1/28/2015 14 t0 24 4608.84 NM 15.82 0.00 4593.02 0.79
MW-13 | 1/26/2016 14 t0 24 4608.84 NM 15.31 0.00 4593.53 0.51
7/19/2016 14 t0 24 4608.84 NM 16.13 0.00 4592.71 -0.82
3/27/2018 14 t0 24 4608.84 NM 16.64 0.00 4592.20 -0.51
9/9/2019 14 t0 24 4608.84 NM 15.56 0.00 4593.28 1.08
2/19/2020 14 t0 24 4608.84 NM 15.35 0.00 4593.49 0.21
7/31/2012 15to 25 4606.19 NM 22.90 0.00 4583.29 NA
1/10/2013 15to 25 4606.19 NM 21.09 0.00 4585.10 1.81
7/29/2014 15to 25 4606.19 NM 22.91 0.00 4583.28 -1.82
1/28/2015 15to 25 4606.19 NM 18.90 0.00 4587.29 4.01
MW-15 | 1/26/2016 15to 25 4605.96 NM 19.60 0.00 4586.36 -0.93
7/19/2016 15 to 25 4605.96 NM 22.56 0.00 4583.40 -2.96
3/27/2018 15to 25 4605.96 NM 20.50 0.00 4585.46 2.06
9/9/2019 15to 25 4605.96 NM Dry 0.00 NA NA
2/19/2020 15to 25 4605.96 NM 21.64 0.00 4584.32 NA
7/31/2012 1310 23 4612.21 NM 17.83 0.00 4594.38 NA
1/10/2013 131023 4612.21 NM 17.98 0.00 4594.23 -0.15
7/29/2014 131023 4612.21 NM 17.53 0.00 4594.68 0.45
1/28/2015 131023 4612.21 NM 16.74 0.00 4595.47 0.79
MW-18 | 1/26/2016 131023 4612.21 NM 16.13 0.00 4596.08 0.61
7/19/2016 131023 4612.21 NM 16.89 0.00 4595.32 -0.76
3/27/2018 1310 23 4612.21 NM 17.35 0.00 4594.86 -0.46
9/9/2019 131023 4612.21 NM 16.66 0.00 4595.55 0.69
2/19/2020 131023 4612.21 NM 15.97 0.00 4596.24 0.69
1/26/2016 | 15.6 to 30.6 | 4606.87 NM 20.18 0.00 4586.69 NA
7/19/2016 | 15.6t0 30.6 | 4606.87 NM 23.25 0.00 4583.62 -3.07
MW-19 | 3/27/2018 | 15.6t0 30.6 | 4606.87 NM 21.04 0.00 4585.83 2.21
9/9/2019 | 15.6to 30.6 | 4606.87 NM 26.16 0.00 4580.71 -5.12
2/19/2020 [ 15.6 to 30.6 | 4606.87 NM 22.15 0.00 4584.72 4.01
1/26/2016 | 16.2to 31.2 | 4607.08 NM 20.43 0.00 4586.65 NA
7/19/2016 | 16.2t0 31.2 | 4607.08 NM 23.22 0.00 4583.86 -2.79
MW-20 | 3/27/2018 | 16.2t0 31.2 | 4607.08 NM 21.32 0.00 4585.76 1.90
9/9/2019 | 16.2t0 31.2 | 4607.08 NM 26.03 0.00 4581.05 -4.71
2/19/2020 [ 16.2to 31.2 | 4607.08 NM 22.29 0.00 4584.79 3.74

Page 2 of 3



TABLE 1

Fluid Level Measurements
Final Remediation Plan
Cliff Patrol Yard, Cliff, Grant County, New Mexico

Potentiometric  Change in

i Screened TO(.? Depthto Depth to L_NAPL Surface Fluid Level
Well ID Date Interval Elevation LNAPL Groundwater Thickness Elevation from Previous
(ft bgs) (ft) (ft btoc) (ft btoc) (ft) (ft amsl) Event (ft)
1/26/2016 | 16.2to 31.2 | 4607.01 NM 18.73 0.00 4588.28 NA
7/19/2016 | 16.2t0 31.2 | 4607.01 NM 21.52 0.00 4585.49 -2.79
MW-21 | 3/27/2018 | 16.2t0 31.2 | 4607.01 NM 20.56 0.00 4586.45 0.96
9/9/2019 | 16.2to 31.2 | 4607.01 NM 22.23 0.00 4584.78 -1.67
2/19/2020 [ 16.2to 31.2 | 4607.01 NM 19.72 0.00 4587.29 2.51
MW-22 9/9/2019 17 to 32 4605.45 NM 24.24 0.00 4581.21 NA
2/19/2020 17 to 32 4605.45 NM 21.00 0.00 4584.45 3.24
MW-23 9/9/2019 18 to 33 4607.00 NM 23.33 0.00 4583.67 NA
2/19/2020 18 to 33 4607.00 NM 21.61 0.00 4585.39 1.72
AS-1* 9/9/2019 33.4t035 4607.12 NM 25.09 0.00 4582.03 NA
2/19/2020 33.4t035 4607.12 NM 21.87 0.00 4585.25 3.22
SVE-1 9/9/2019 14.5 to 27 4607.42 NM 26.09 0.00 4581.33 NA
2/19/2020 14.5 to 27 4607.42 NM 22.39 0.00 4585.03 3.70
Notes:

Wellhead elevations from survey conducted on July 01, 2001.
Monitoring well survey completed at MW-8, MW-15, MW-19, MW-20, and MW-21 on January 26, 2016.
Monitoring well survey completed at MW-22, MW-23, AS-1, and SVE-1 on September 10, 2019.

* = Threaded coupling added on 9/11/2019 altered Z3 survey by 0.08 ft. All fluid level measurements post-9/11/2019
will use a top of casing elevation of 4607.20 ft amsl.

amsl = above mean sea level.

btoc = below top of casing.

ft = feet.

LNAPL = Light Non-Aqueous Phase Liquid.

NA = not applicable.

NM = none measured.

TOC = top of casing.

Z3 = Z3 Planners and Surveyors of Silver City, New Mexico.
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TABLE 2

Laboratory Analytical Results - Groundwater
Final Remediation Plan
Cliff Patrol Yard, Cliff, Grant County, New Mexico

Concentration (ug/L)

[} (7] )
Monitoring 2 Q § % ‘-ﬁ %
@ R > I 2 s
T e ¢ g
NMWQCC Standard
1/10/2013 NOT SAMPLED
1/29/2015 | <10 | <10 | <10 | <15 | <15 | <10 | <10 | <10 | <40
1/27/2016 NOT SAMPLED
MW-1 7/19/2016 NOT SAMPLED
3/28/2018 NOT SAMPLED
9/9/2019 NOT SAMPLED
2/19/2020 NOT SAMPLED
1/10/2013 NOT SAMPLED
1/29/2015 | <10 | <10 | 15 [ 49 | 64 | <10 | <10 | <10 | <40
1/27/2016 NOT SAMPLED
MW-2s 7/19/2016 NOT SAMPLED
3/28/2018 NOT SAMPLED
9/9/2019 NOT SAMPLED
2/19/2020 NOT SAMPLED
1/10/2013 NOT SAMPLED
1/29/2015 NOT SAMPLED
1/27/2016 NOT SAMPLED
MW-7 7/19/2016 NOT SAMPLED
3/28/2018 NOT SAMPLED
9/9/2019 NOT SAMPLED
2/19/2020 NOT SAMPLED
1/10/2013 INSUFFICIENT WATER
1/29/2015 | 560 310 | 1,700 | 8,600 | 11,000 | <10 <10 <10 540
1/26/2016 | 410 430 | 1,800 [ 10,000 | 13,000 | <10 <10 <10 490
MW-8 7/19/2016 NOT SAMPLED- INSUFFICIENT WATER
32812018 | 26 | <20 | 44 | 110 | 120 | <20 | <20 | <20 | 6.2
9/10/2019 NOT SAMPLED- INSUFFICIENT WATER
2/19/2020 NOT SAMPLED- INSUFFICIENT WATER
1/10/2013 11 160 830 | 6,200 | 7200 [ <10 <10 <10 | 620
1/29/2015 11 180 | 1,100 | 6,300 | 7,600 | <50 | <50 [ <0.010[ 730
1/27/2016 | <5.0 150 | 1,200 | 7,900 | 9300 [ <50 | <50 | <50 [ 260
MW-13 7/19/2016 | 7.0 140 870 | 7,900 | 8900 | <50 | <50 | <50 | 610
3/28/2018 | <5.0 9.0 | 1,200 | 5300 | 6500 | <50 [ <50 | <5.0 | 770
9/10/2019 | <5.0 26 330 | 1,500 [ 1,900 | <50 | <50 [ <5.0 | 500
2/19/2020 | <5.0 26 700 | 3,400 | 4100 | <50 | <50 [ <5.0 | 440
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Monitoring

Well

Date

TABLE 2

Laboratory Analytical Results - Groundwater
Final Remediation Plan

Cliff Patrol Yard, Cliff, Grant County, New Mexico

Benzene

Toluene

Concentration

Ethylbenzene
Total Xylenes
Total BTEX'

(mg/L)

Naphthalene3

NMWQCC Standard 700 620 - 100 5
1/10/2013 <1.0 <1.0 <1.0 <1.5 <15 <1.0 <1.0 <1.0 <4.0
1/29/2015 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
1/27/2016 <1.0 <1.0 <1.0 <1.5 <15 <1.0 <1.0 <1.0 <4.0
MW-15 7/19/2016 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
3/28/2018 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
9/10/2019 NOT SAMPLED- INSUFFICIENT WATER
2/19/2020 <1.0 <1.0 <1.0 <15 <4.5 <1.0 <1.0 <1.0 <10
1/10/2013 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
1/29/2015 <1.0 <1.0 <1.0 <15 <1.5 <1.0 <1.0 <1.0 <4.0
1/27/2016 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
MW-18 7/19/2016 <1.0 <1.0 <1.0 <15 <1.5 <1.0 <1.0 <1.0 <4.0
3/28/2018 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
9/10/2019 <1.0 <1.0 <1.0 <15 <4.5 <1.0 <1.0 <1.0 <10
2/19/2020 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10
1/26/2016 <1.0 <1.0 <1.0 <15 <1.5 <1.0 <1.0 <1.0 <4.0
7/19/2016 <2.0 <2.0 <2.0 <3.0 <3.0 <2.0 <2.0 <2.0 <8.0
MW-19 3/28/2018 <1.0 <1.0 <1.0 <1.5 <15 <1.0 <1.0 <1.0 <4.0
9/10/2019 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10
2/19/2020 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10
1/26/2016 2,000 3,200 2,800 | 17,000 | 25,000 <10 <10 <10 1,000
7/19/2016 1,500 1,100 2,600 | 13,000 | 18,000 <10 <10 <10 1,100
MW-20 3/28/2018 1,200 1,200 2,300 | 14,000 | 18,700 <10 <10 <10 1,000
9/10/2019 220 100 740 5,500 6,600 <10 <10 <10 580
2/19/2020 980 1,100 2,600 | 14,000 | 19,000 <10 <10 <10 910
1/27/2016 210 200 1,200 6,100 7,700 1.2 5.1 <1.0 450
7/19/2016 160 150 780 2,900 | 4,000 <10 <10 <10 500
MW-21 3/28/2018 31 26 490 1,100 1,600 <10 <10 <10 470
9/10/2019 27 11 400 22 460 <10 <10 <10 310
2/19/2020 26 17 440 150 630 <5.0 <5.0 <5.0 370
MW-22 9/9/2019 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10
2/19/2020 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10
MW-23 9/9/2019 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10
2/19/2020 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10
AS-1 9/10/2019 <1.0 <1.0 1.1 4.1 5.2 <1.0 <1.0 <1.0 <10
2/19/2020 NOT SAMPLED
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TABLE 2

Laboratory Analytical Results - Groundwater
Final Remediation Plan
Cliff Patrol Yard, Cliff, Grant County, New Mexico

Concentration (ug/L)

Monitoring
Well

Benzene
Toluene
Ethylbenzene
Total Xylenes
Total BTEX'
Naphthalene®

NMWAQCC Standard 5 1000 700 620 - 100
1/10/2013 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
1/28/2015 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 | <0.010 [ <4.0
1/27/2016 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
Supply Well | 7/19/2016 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
3/28/2018 <1.0 <1.0 <1.0 <1.5 <1.5 <1.0 <1.0 <1.0 <4.0
9/10/2019 <1.0 <1.0 <1.0 <1.5 <45 <1.0 <1.0 <1.0 <10
2/19/2020 <1.0 <1.0 <1.0 <1.5 <4.5 <1.0 <1.0 <1.0 <10

Notes:

* = NMWQCC Standards were updated effective December 21, 2018. Additionally, MTBE is now
regulated by the NMWQCC.

Bolding indicates values or RLs in excess of the NMWQCC Standard. Historic data not compared
to the new NMWQCC Standards.

' = Total BTEX includes sum of benzene, toluene, ethylbenzene, and total xylenes.
RL for BTEX = sum of all RLs for individual compounds when summing detections, values
listed as "<" RL are assumed to be 0.

2 = Analyzed by EPA Method 504.1 or Method 8260B.

% = Total naphthalenes includes the sum of naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.
RL for Total Naphthalenes = sum of all RLs for individual compounds; when summing detections, values
listed as "<" RL are assumed to be 0.

ug/L = micrograms per liter.

EDB = 1,2-dibromoethane.

EDC = 1,2-dichloroethane.

MTBE = methyl tertiary-butyl ether.

RL = Laboratory reporting limit.

NMWQCC = New Mexico Water Quality Control Commission.

NMWQCC Standard = Groundwater Standards as defined by the State of New Mexico Water Quality
Control Commission (NMWQCC, December 2018).
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Appendix A
INTERA Response to PSTB Comments

FINAL REMEDIATION PLAN
NMDOT Cliff Patrol Yard, Facility # 29647; Release ID # 1869; Cliff, Grant County, New Mexico



Responses to PSTB’s Comments on the Final Remediation Plan, NMDOT Cliff Patrol Yard, Cliff, Grant
County, New Mexico, dated July 2, 2020.

1. PSTB Comment #1: The remedial approach as presented cannot achieve the goal of
remediation and target concentrations to be achieved in soil and groundwater per the
requirements in 20.5.119.1923 D(1) described in Section 3.2 of the FRP. Please comment.

Response: Section 3.2 of the FRP indicates that it will be necessary “to reduce the
concentrations of dissolved-phase COCs to levels below NMWQCC Standards so that the
Site can obtain a no further action status from the PSTB”. It is further stated in Section
3.2 that the specific goal of the proposed remediation system is to “remove the residual
LNAPL mass above the water table to the extent practicable and decrease the VOC
composition of the residual LNAPL so that the partitioning and leaching of VOCs into
groundwater from the remaining LNAPL is minimized.” The system, as designed, will be
able to achieve this specific objective. The COC mass removed by vapor extraction will
accelerate closure by reducing the amount of petroleum hydrocarbons that would
otherwise have to attenuate naturally. Extended operation of the system would also
provide the benefit of treating groundwater, as volatile components of the dissolved-
phase plume will partition into vapor-phase and be extracted.

2. PSTB Comment #2: EPA’s guidance document, “How to Evaluate Alternative Cleanup
Technologies for Underground Storage Tank Sites”, dated May 1995 states that a minimum of
one pore volume exchange (PVE) per day is needed to clean up petroleum hydrocarbon
contaminated soil via soil vapor extraction.

Utilizing equation found in Section 11-18, based on the area extent of soil contamination and
INTERA’s estimated the vacuum radius of influence of 15’, approximately 2 wells at a
minimum would be necessary to achieve one PVE per day.

To achieve several PVE/day (e.g. approximately 5 PVEs) and using equation found in Section II-
19 of the EPA guidance document:
-based on a treatment volume calculated using areal extent of soil contamination
depicted in Figure 3 of FRP and thickness shown in cross-sections depicted in Figures
4a and 4b ;
- an estimated porosity of 0.35;
- and a flow rate of 6 scfm determined from AcuVac’s 1 hr pilot test on MW-20
- the INTERA estimated vacuum radius of influence based on AcuVac’s pilot test
results.
- PSTB determined that approximately 10 wells would be necessary.

Please provide rationale for dropping from 5 SVE wells proposed in INTERA’s Well Installation
and Pilot Test Report, down to what is proposed in the FRP (extracting from one well at a
time) when the minimum PVE/day recommended by the EPA can not be achieved with the
remedial approach as presented.
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Response: There were several constraints that impacted design of the SVE system
through the FRP process. The most significant constraints were funds available for
capital expenditures and operation, and several key unknowns with regards to response
to prolonged operation of the system.

Funding for the remediation efforts will initially be through the NMDOT operating
budget instead of through the PSTB’s Corrective Action Fund. This voluntary action will
place a demand on the NMDOT’s limited operation budget, which has been additionally
reduced by the COVID-19 pandemic. Design constraints to provide cost benefit included
minimizing trenching and piping to multiple wells and proposing a staged operational
strategy. Implementation of this strategy will reduce the financial burden on NMDOT

The pilot test data was used to select optimal equipment that would require less
frequent maintenance and operate at the constrained vacuum and flow characteristics.
The pilot test, however, was not operated long enough to provide useful data for two key
parameters: 1) COC removal rates over a prolonged operational period, and 2) maximum
groundwater mounding effects. Because of the age of the fuel release, the volatile
portion of the residual LNAPL and vapor phase COCs may be proportionally less than a
fresh fuel release. While the pilot test showed a positive potential for removing COCs, it
is uncertain if the initial recovery rates will be sustained for a prolonged period.
Executing the SVE remediation in a staged approach that includes recovery from one or
more wells at a time will provided the needed data to determine if a more aggressive
approach can be implemented or if short-term operation of a mobile system at select
wells will provide greater value (as described in the FRP). A conservative and staged
approach to investing in remediation infrastructure will help reduce exposure to
installing a system that may only operate efficiently for only several months rather than
an extended period.

The staged operation/design approach proposed includes installing an SVE system as
described in the FRP and operating it for several months to several quarters to obtain the
necessary operational data to make decisions regarding changes to number of wells
operated at a time and/or modifications in equipment specifications to facilitate
alternate operation objectives. A contingency that the NMDOT has been pursuing is the
deployment of remediation equipment from the State’s unused equipment inventory
(maintained by the PSTB) in lieu of up-front purchasing of new equipment. This approach
may result in the installation of equipment that does not meet optimum operating
criteria (as established from the pilot test results) but would better-facilitate the staged
operational approach. This approach would allow the NMDOT to obtain the data needed
to evaluate long-term system operation without the initial purchase of select
remediation equipment. Once the collected operational data is analyzed, an evaluation
regarding number of wells and size of permanent equipment would be completed along
with a cost benefit analysis based on available NMDOT budgets. At the date of this
comment response document, some equipment from the PSTB’s inventory has been
identified as having potential for use at the Cliff Patrol Yard, but none has been fully
evaluated for operation.
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3. PSTB Comment #3: Why does INTERA estimate the radius of influence (ROI) to be 15’ for SVE-1
using the 3% of applied vac criteria using a linear trend line? AcuVac estimated the ROI of
SVE-1 to be only about half ( e.g. roughly 8’) using the 3% of applied vacuum criteria using an
exponential trend line. Please provide justification for estimating a vacuum ROI of nearly
double that which AcuVac estimated.

Response: The justification for an estimated 15 ft ROI for SVE-1 has been previously
provided and accepted during the review and comment of the pilot test report. Please
refer to INTERA’s correspondence to the PSTB on behalf of the NMDOT dated December
4, 2019. The Correspondence addressed the PSTB’s review comments of the report
entitled “Well Installation, 1st Semiannual Groundwater Monitoring, and Pilot Test
Report, NMDOT Cliff Patrol Yard, Cliff, Grant County, New Mexico - Deliverable ID#
18613-1”. The staged approach described previously will provide an opportunity to
assess long-term operation data and to re-evaluate the ROI for SVE-1. If additional wells
are warranted, the operation data will be used to optimize the spacing from SVE-1.

4. PSTB Comment #4: In the FRP, INTERA states that the regenerative blower selected from the
SVE equipment inventory would be operating at close to its maximum capacity at Cliff’s
elevation with one well plumbed to the blower. The blower curve provided in Appendix B:
Product Cut Sheets for Rotron Regnerative Blower EN523M75L shows that at 80-90 inches of
water vacuum, a flow rate of approximately 30 scfm could be achieved when operating the
blower at sea level. However, even with blower inefficiencies accounted for due to Cliff’s
elevation, the blower should be able to operate a minimum of two wells (to achieve one
PVE/day) or potentially three wells simultaneously (e.g. 4 to 6 scfm/well at an applied vacuum
of 80-90 inches. Therefore, why not install at least one to two more SVE wells and hook them
up to the skid-mounted blower and run them simultaneously after bringing one at a time on
stream and monitoring for gw table responses, screen occlusion etc?

Response: The blower sizing took the following parameters into account during
selection: 1) elevation inefficiencies, 2) minor head losses (fittings, tubing, etc.), and 3)
major head losses (rotometer, knock-out pot, etc.). Additionally, blowers and motors
operate less efficiently when they are operated at the extreme end of their performance
curves; the blower selected should provide a bit more capacity than the design
performance specifies, which may allow the blower to run while connected to more than
one well at a time. The staged operation approach previously discussed will allow for
evaluation of alternate well connections and alternate blower sizing (if suitable PSTB
equipment can be located for startup).

5. PSTB Comment #5: It would seem that INTERA's rationale for the selection of the regenerative
blower over a rotary lobe blower is based largely on the fact that the remoteness of this site
calls for a blower that would require minimal maintenance. Since, INTERA is still planning on
conducting monthly visits after the 2" month of operation, the opportunity to manually
adjust the dilution valve during these O& M monthly events make it feasible to operate at
least two, if not three SVE wells simultaneously while ensuring that emission concentrations
and rate (for untreated effluent) fall below the 10 Ibs/hr; 10 tons/year air quality standard for
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Hazardous Air Pollutants. Therefore, why not plan for two to three wells operating
simultaneously?

Response: Maintenance required by rotary lobe blowers that is not needed by
regenerative blowers includes lubrication of the blower (oil checks and oil changes), belt
checks and replacements, lubrication of pillow block bearings (as frequently as several
times a week for some systems). Most of these maintenance items could be conducted
during routine site visits; however, equipment lubrication must be confirmed regularly.
Ideally, maintenance is executed by a single trained operator; however there has been
some consideration that supplemental maintenance could be performed by local
personnel. The data collected during initial system operations will be evaluated to refine
blower capacity and sizing and identification of ideal locations for new SVE wells. Using a
staged approach will allow for informed and cost-effective decisions with regards to
placement of future SVE wells. Proposed changes will be communicated to the PSTB prior
to execution.

6. PSTB Comment #6: Extracting from one well at a time with the proposed regenerative blower,
as stated in the FRP, will significantly increase the amount of time to get to ground water
standards than if two or three wells were run simultaneously using the proposed regenerative
blower, or alternatively, if a rotary lobe blower that multi-wells could be hooked up to down
the road was selected. Please comment as it seems that not adopting the EPA Guidance to
arrive at the appropriate number of wells that will be required to address the treatment
volume, as well as not sizing the blower based on the pilot test results may end up costing the
DOT more money to reach No Further Action status in the end.

Response: Given the design uncertainties previously discussed, a staged approach to
operation is believed to be the best approach to installing and operating the SVE system.
Operating a more robust SVE system to remediate the target treatment volume would
likely reduce the overall treatment time; however, high initial capital expenditures for a
larger system may not be warranted if the recovery of the volatile component of the
residual LNAPL is rapidly reduced. As previously indicated, NMDOT’s available budget
also dictates how much initial capital can be committed to the voluntary remediation. An
alternate approach may be more feasible if Corrective Action Fund money was
committed to the project.

7. PSTB Comment #7: Please discuss how soil contamination south of the cluster of wells in the
northern portion of soil contamination plume will be addressed? In particular, how will the
contamination around MWs-21 and 13 be cleaned up with this remedial approach?

Response: As illustrated on Figure 3 of the FRP the southern limit of the soil
contamination is uncertain. This uncertainty will be addressed during evaluation of the
initial operation data. Based on the baseline performance of the system, the system
could be moved to other locations (i.e. MW-21) or expanded to the south. Decisions will
be made and communicated to the PSTB during the staged remediation approach.
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10.

11.

12.

PSTB Comment #8: Please provide an estimate for the time it will take to reach gw standards
extracting from one well at a time as proposed in the FRP per the requirements of PSTB Reg
20.5.119.1923 D(6)?

Response: A lot of uncertainty exists when determining an estimate for the time to reach
clean-up standards. To reduce these uncertainties, the SVE system performance will be
continuously evaluated upon startup. Once sufficient data has been collected, estimates
for time will be evaluated.

PSTB Comment #9: The FRP states that in the future, additional SVE wells may be

installed. Will additional SVE wells be installed after one quarter of system operations and
after assessment of the ground water quality results from the 1 Quarter of GW Monitoring,
or after one year of Quarterly System and GW Monitoring events?

Response: SVE system performance will be continuously evaluated upon startup. If
adequate operation data is available after several months, then proposed changes to
operation metrics, equipment sizing, and number of wells to connect to, number of wells
to install, or movement of the system to other locations will be presented in the first
quarterly groundwater monitoring report (or in subsequent quarterly reports, as
warranted).

PSTB Comment #10: Given that INTERA estimated an SVE vacuum radius of influence of 15,
should additional MWs should be installed in the center of the plume sometime before the 1°
Quarterly Groundwater Monitoring event is conducted so that we can assess whether system
operations has had any impact on the dissolved phase COC concentrations in this region of the
dissolve phase plume?

i. If so, should the MWs be constructed so that they could be used as SVE wells
in the future?

Response: In the short term, INTERA will utilize groundwater monitoring data from
monitoring well MW-20, located immediately adjacent to SVE-1, to assess impacts of
system operation to dissolved-phase COC concentrations.

PSTB Comment #11: In collaboration with DOT, please address the comments provided by Mr.
Hara Davis, in the email dated 7/19/20 and include INTERA’s/DOT’s responses under the new
Appendix B : Response to Public Comments.

Response: Response to public comments are included in Appendix B of the revised FRP.

PSTB Comment #12: On Sheet 2 showing proposed location of the skid in relation to the highly
contaminated vadose zone soil contamination contour, also show the following:

0 Actionable dissolved phase contour.

O Both INTERA’s estimated anticipated ROl of 15’ around SVE-1 and AcuVac’s ROI.
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Response: These additions have been included on Sheet 2 of the revised FRP.

13. PSTB Comment #13: Please include in Table section of FRP, the historical groundwater quality

14.

15.

16.

concentrations.

Response: Historical analytical groundwater data is included as Table 2 of the revised
FRP.

PSTB Comment #14: Please include a map depicting groundwater iso-contour elevation map
and direction of groundwater flow.

Response: A potentiometric surface elevation map from the most recent groundwater
monitoring event conducted in February 2020 is included as Figure 5 of the revised FRP.

PSTB Comment #15: Please clarify whether biweekly O&M visits will be conducted in the
second month of operations and why effluent samples will only be collected for analysis
monthly (See Sections 5.2 (3rd bullet) and 5.3 (2nd bullet).

Response: As stated in Section 5.2 of the FRP, two O&M visits will be conducted during
the 2nd month of operation. After the first month of operation, INTERA has elected to
collect monthly effluent samples. If data collected during the first month of operation
suggests more frequent monitoring may be beneficial, INTERA will evaluate the sampling
frequency.

PSTB Comment #16: What height is the nearest Patrol yard building nearby? Will emitting
from the stack (at 10’ above ground surface) be adequate or should the stack be taller than
building roof line? How will the stack be anchored/secured?

Response: According to the Western Region Climate Center
(https.//wrcc.dri.edu/Climate/comp table show.php?stype=wind dir avg), the
prevailing wind direction for the Silver City area is from the west throughout most of the
year, which directs exhausted vapors away from all site structures. The nearest occupied
Site building is located approximately 140 feet to the south. The height of the building is
unconfirmed, however there is an enclosed garage in the building that is likely 12 to 15
feet tall. The ground elevation of the occupied building is approximately 8 feet higher
than the ground elevation of the proposed initial location of the SVE system. The stack
would have to be extended to over 20 feet to exceed the elevation of the roof of the
occupied building. This height would require a permanent installation of a structurally
designed stack. Given the low expected discharge rates and the prevailing wind
direction, a 10-foot stack should be adequate to disperse the vapor effluent. Conditions
around the system discharge will be monitored during Site visits, and any recommended
changes will be included in recommendations during the staged operation refinements.

17. PSTB Comment #17: Please include field data sheets for System Operations and Maintenance.
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18.

19.

20.

21.

Response: Field data sheets for system O&M were included in the original FRP as
Appendix C which is now Appendix E in the revised FRP.

PSTB Comment #18: As Groundwater Monitoring will be done under a separate cover, please
include field data sheets for gauging and collection of gw samples when you submit the work
plan for Groundwater Monitoring.

Response: Field data sheets for fluid levels and groundwater sampling will be included in
the work plan for groundwater monitoring.

PSTB Comment #19: Please include any relevant INTERA site specific specification for
installation of aboveground piping/hoses between the well head and the manifold and the
manifold and the skid if not addressed fully on the drawings.

Response: Concrete jersey barriers will be used to restrict vehicle access to aboveground
piping/hoses. If aboveground piping/hoses is in an area that needs to remain accessible,
high load-bearing rubber ramps will be used to protect aboveground piping/hoses. The
well head and manifold will be protected with jersey barriers to prevent damage.

PSTB Comment #20: Please provide a site-specific Health and Safety Plan to implement this
Final Remediation Plan.

Response: A recent site-specific Health and Safety Plan is included as Appendix I in the
revised FRP. INTERA will update this plan accordingly and include in the work plan for
system installation.

PSTB Comment #21: Per PSTB reg 20.5.119.1923 E (f), the FRP must include a one line electrical
diagram. A NM EE PE stamped one-line electrical diagram can be provided/captured in the As-
built report.

Response: The blower vendor selected by the engineer will provide package system that
includes many of the system components identified in the design drawings. Their services
will include the development of an electrical one line diagram for their equipment during
the procurement process. Upon receipt of requisite approvals, a purchase order will be
released that will authorize the vendor to execute final design documents. A one line
diagram can be submitted to the PSTB for review prior to delivery of the equipment.

Alternatively, if an available PSTB blower system is used, an electrical engineer will be
contracted to evaluate the system components and provide a one-line drawing of the
system. The diagram will be provided in the as built report, as suggested.

Appendix A



Appendix B

INTERA Response to Public Comments

FINAL REMEDIATION PLAN
NMDOT Cliff Patrol Yard, Facility # 29647; Release ID # 1869; Cliff, Grant County, New Mexico



INTERA Incorporated

6000 Uptown Boulevard NE, Suite 220
Albuquerque, New Mexico 87110 USA
505.246.1600

August 4, 2020

Mr. Tim Noger

NMED Petroleum Storage Tank Bureau
2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505

RE: Response to Public Comments, Final Remediation Plan, NMDOT Cliff Patrol Yard, Grant County,
New Mexico

Dear Mr. Noger,

1. Public Comment #1: Why not recapture all COCs instead of releasing to air? | live
downwind as well as down stream and at present time can smell diesel fumes when
the guys idle their engines. Toluene and benzene are lethal in air or water.

During the design process for the soil vapor extraction remediation system (SVE System),
calculations were completed to determine if concentrations of contaminants of concern (COC)
in the SVE system effluent (the soil vapor extracted from the subsurface and subsequently
released to the atmosphere) required treatment prior to discharging to the atmosphere. It was
determined that the COC concentrations in the SVE system effluent will be much lower than
those requiring treatment per New Mexico Environment Department (NMED) Air Quality
Bureau (AQB) regulations; therefore, it was deemed appropriate to direct discharge the SVE
system effluent into the atmosphere. INTERA will submit these calculations to the NMED AQB
as part of the No Permit Required application. The No Permit Required application is not a
regulatory requirement but rather a voluntary application which NMED AQB will provide a
courtesy review and a letter of concurrence.

The effluent discharge point will be installed at a height greater than 10 ft to promote mixing
with air to reduce or eliminate any nuisance odors. Additionally, the effluent will be routinely
sampled to confirm that COC concentrations have not changed and direct discharge to the
atmosphere is still deemed appropriate.

2. Public Comment #2: In "Lab Report", does the RL column represent the upper
allowable limits of the contaminants? Example, page 5 of 11: Benzene. Result 32; RL
10. Does this mean there is 3x more Benzene than acceptable?

RL is an acronym for “Reporting Limit,” which is defined as the lowest concentration of an
analyte (e.g., benzene) that can be reported reliably by a laboratory. If a contaminant is
detected above the RL, then the numerical concentration (result) will be reported (i.e., benzene

California | Colorado | Florida | Hawai'i | Indiana | New Mexico | Texas | Washington | France | Switzerland
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result of 32 ug/L). If a contaminant is reported as non-detect, then the concentration of that
contaminant is less than the RL. The acceptable levels of contaminants are set by the NMED
and are presented in the tables in each report.

3. Public Comment #3: Also, are there no water samples? Samples say Air Matrix.

Laboratory analytical data provided in the Final Remediation Plan (FRP) are from the collection
and analysis of soil vapor samples in support of determining if vapor treatment or permitting
was required. The New Mexico Department of Transportation has performed comprehensive
investigations of the magnitude and extent of dissolved-phase contaminant distribution
(groundwater contamination) and is maintaining a routine groundwater monitoring and
sampling program. The result of the groundwater investigations and the routine monitoring
program are available to the public for review. Interested parties are encouraged to obtain
access to these records through NMED.

4. Public Comment #4:
a. As for Operations, what is the decibel level?

The manufacturer’s manual for the blower, which is the only mechanical component of the SVE
system, has a noise level range rated between 82 and 83 decibels. Other components on the
SVE system may also contribute noise but it is difficult to determine the noise level until the SVE
system is installed and started.

It should be noted that the noise range of the blower is given for a distance of 1 to 3 feet from
the blower. Noise levels naturally dissipate with distance from the source.

If a sound is generated at a point source in a free field, meaning there are no walls or other
obstructions, the sound pressure level, will be reduced by 6 dBA each time the distance from
the noise source is doubled.

Applying this attenuation rule to the manufacturer’s product data provides the following
results:

Distance from the SVE Sound Pressure
System (feet) Level (decibels)

1 83

50 49

100 43

500 29

Noise dissipation calculations are based on the OSHA Technical Manual, Section Ill, Chapter 5 -
Noise, Appendix B. The indicated attenuation rule does not take into account meteorological
conditions (e.g. wind), vegetation (ground level or as an obstruction), or physical obstructions.
Decibels (dBA) are units of sound pressure levels.
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During SVE system start-up, and subsequent operation and maintenance visits, INTERA will
measure and record the decibel level emitted from the SVE system at various distances from
the location of the SVE system. If noise is determined to be a nuisance, a silencer will be added
to reduce the noise level.

b. How much lighting, including little red and green" engine on " lights?

The control panel for the SVE system may include up to three operation/alarm annunciators
(e.g. lights). These lights are anticipated to be no larger than1-1/2-inches in diameter. The
annunciators will emit a muted red or green color and are not designed for area illumination.
Additional flood lights or alarm strobes are not included in the design.

5. Public Comment #5: Does SVE suck water, or just vapor? If water how does it get
clean?

The SVE system extracts contaminated soil vapor from the subsurface, no groundwater will be
extracted. A very small volume of moisture entrained in the soil vapor will be removed from the
vapor stream and disposed of in accordance with NMED requirements.

6. Public Comment #6: Do the monitoring wells or SVE wells break the caliche cap
containing the plume?

A cemented sand and gravel layer was encountered during the drilling of AS-1 at 28.6 ft below
ground surface. The total depth of the SVE well (SVE-1) does not extend to the cemented layer
(“caliche cap”). Drilling of other nearby monitoring wells did not note a cemented layer at this
depth. Groundwater monitoring at AS-1 indicates that COC concentrations are not present in

groundwater at concentrations above NMED regulatory standards below this cemented layer.

7. Public Comment #7: Why the rush to end the comment period when you don't start
till Nov.?

NMED Petroleum Storage Tank Bureau (PSTB) regulations sets the 21-day public comment
period per Subsection D of 20.5.119.1923 NMAC.

8. Public Comment #8: | look forward to the remediation of this spill as we have clean,
shallow water that needs to be protected. In the meantime, | don't want to breathe
toluene or listen to a compressor 24/7 for a year because DOT is looking for the
cheapest alternative.

Monitoring of the contaminants in groundwater have indicated that concentrations are
naturally decreasing, and the extent of the contamination is isolated to an area inside of the
NMDOT property. Because of the low risk that the plume presents to human health, the NMED
has only required that the contamination be continuously monitored to ensure that the
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Engineering Drawings
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Environmental / Chemical Processing Blowers
EN 523 & CP 523

3.0 HP High Pressure Sealed Regenerative w/Explosion-Proof Motor

ROTRON®
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Part/Model Number

EN523M5L EN523M72L CP523FU5LR CP523FU72LR
Specification 038223 038184 TBD 038968
Motor Enclosure - Shaft Mtl. Explosion-proof-CS Explosion-proof-CS CHEM XP-SS CHEM XP-SS
Horsepower - 3 3 3 3
Phase - Frequency Voltage - Single-60 hz Three-60 hz Single-60 hz Three-60 hz
Motor Nameplate Amps AC 230 230/460 230 230/460
Max. Blower Amps Amps (A) 15.5-14.5 74/3.7 15.5-14.5 74/3.7
Locked Rotor Amps Amps (A) 18.1-16.7 8/4 18.1-16.7 8/4
Service Factor Amps (A) 94-88 62/31 94-88 62/31
Starter Size - 1 0/0 1 0/0
Thermal Protection - 1.0 1.0 1.0 1.0
XP Motor Class - Group - Class B - Pilot Duty Class B - Pilot Duty Class B - Pilot Duty Class B - Pilot Duty
- I-D I-D I-D I-D
. . Lbs 126 126 150 126
Shipping Welght Kg 57.2 57.2 68 57.2

Voltage - ROTRON motors are designed to handle a broad range of world voltages and power supply variations. Our dual voltage 3 phase motors are factory tested and
certified to operate on both: 208-230/415-460 VAC-3 ph-60 Hz and 190-208/380-415 VAC-3 ph-50 Hz. Our dual voltage 1 phase motors are factory tested and
certified to operate on both: 104-115/208-230 VAC-1 ph-60 Hz and 100-110/200-220 VAC-1 ph-50 Hz. All voltages above can handle a £10% voltage fluctuation.
Special wound motors can be ordered for voltages outside our certified range.

Operating Temperatures - Maximum operating temperature: Motor winding temperature (winding rise plus ambient) should not exceed 140°C for Class F rated
motors or 120°C for Class B rated motors. Blower outlet air temperature should not exceed 140°C (air temperature rise plus inlet temperature). Performance
curve maximum pressure and suction points are based on a 40°C inlet and ambient temperature. Consult factory for inlet or ambient temperatures above 40°C.

Maximum Blower Amps - Corresponds to the performance point at which the motor or blower temperature rise with a 40°C inlet and/or ambient
temperature reaches the maximum operating temperature.

XP Motor Class - Group - See Explosive Atmosphere Classification Chart in Section |

This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts typical performance under controlled
laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, , flow or without proper alignment. Actual performance will vary depending on the operating environment and application.
AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the right to revise its products without notification. The above isti 7 products. For product
designed to meet specific applications, contact AMETEK Technical & Industrial Products Sales department.

AMETEK DYNAMIC FLUID SOLUTIONS

75 North Street, Saugerties, NY 12477

USA: +1 215-256-6601 - Europe: +49 7703 930909 - Asia: +86 21 5763 1258
Customer Service Fax: +1 215.256.1338

www.ametekdfs.com
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Environmental / Chemical Processing Blowers
EN 523 & CP 523

3.0 HP High Pressure Sealed Regenerative w/Explosion-Proof Motor

FEATU RES
Manufactured in the USA - 1SO 9001 and NAFTA compliant

« Maximum flow: 84 SCFM

«  Maximum pressure: 140 IWG

« Maximum vacuum: 135 IWG

- Standard motor: 3.0 HP, explosion-proof

« Cast aluminum blower housing, impeller, cover & manifold; cast iron
flanges (threaded); teflon® lip seal

+ UL & CSA approved motor with permanently sealed ball bearings for
explosive gas atmospheres Class | Group D minimum

« Sealed blower assembly

« Quiet operation within OSHA standards

MOTOR OPTIONS

- International voltage & frequency (Hz)

« Chemical duty, high efficiency, inverter duty or industry-specific designs
« Various horsepowers for application-specific needs

BLOWER OPTIONS

- Corrosion resistant surface treatments & sealing options
« Remote drive (motorless) models

- Slip-on or face flanges for application-specific needs

ACCESSORIES
Flowmeters reading in SCFM
- Filters & moisture separators
-+ Pressure gauges, vacuum gauges, & relief valves
« Switches - air flow, pressure, vacuum, or temperature
- External mufflers for additional silencing
« Air knives (used on blow-off applications)
- Variable frequency drive package

ROTRON®
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This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts typical performance under controlled
speed, P . Pl , flow or without proper alignment. Actual performance will vary dependmg on the operating environment and application.
products. For product
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Accessories

ROTRON®

SPECIFICATIONS:

SEPARATION METHOD - High Effciency Cyclonic
RELIEF VALVE MATERIAL — Brass & Stainless Steel
FLOAT MATERIAL - Copper

FLOAT SWITCH — SPDT, Explosion-proof

Filtration - Moisture Separator

By separating and containing entrained liquids,

ROTRON’S™ moisture separator helps protect our
regenerative blowers and the end treatment system
from corrosion and mineralization damage.
Recommended for all soil vacuum extraction

Applications.
pp NEMA 7&9, 5 Amp max.
"A" O.D.
woD. INLET
1/4" NPT FLOAT LEVEL INLET 1/4" NPT FLOAT LEVEL 1/4" NPT
(PLUGGED) SWITCH (PLUGGED) SWITCH (PLUGGED)
{OPTIONAL) (OPTIONAL) jm@j
. . i i /
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f— H—] f— H—]
VACUUM GAUGE
(OPTIONAL) VACUUM GAUGE
(OPTIONAL) /r
VACUUM RELIEF _ S A
VALVE [ VACUUM RELIEF 1 _ VACUUM GAUGE—T
FLOAT SWITCH G T (OPTIONAL)
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Part/Model Number

MS300PS MS350BS MS500BS MS600BS MS1000BS

Specification 038519 038520 038357 080660 080659 038914

Dimension A Inches 2.38 i
mm 60.5 73.2 82.6 152.4
CFM 200 300
CFM Max. m3/hr 340 510
Dimension B Inches 22.46 22.46
mm 570.5 570.5
Dimension C Inches 16.00 16.00
mm 4064 406.4
Dimension D Inches 3.25 3.25
mm 82.6 82.6
Dimension E Inches 31.05 31.05
mm 788.7 788.7
Dimension F Inches 33.30 33.30
mm 845.8 845.8
Dimension H Inches 6 6.00
mm 152.4 152.4
Dimension G Inches 450D
mm 114.3 114.3
Dimension J Inches 13.25 13.25
mm 336.6 336.6
Drain Internal Thd - 3/4 3/4
- . Lbs 42 42
Shipping Weight K 191 191 |

This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts typical performance under controlled
laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, , flow or without proper alignment. Actual performance will vary depending on the operating environment and application.
AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the right to revise its products without notification. The above ct ics represent products. For product
designed to meet specific applications, contact AMETEK Technical & Industrial Products Sales department.

AMETEK DYNAMIC FLUID SOLUTIONS

75 North Street, Saugerties, NY 12477

USA: +1 215-256-6601 - Europe: +49 7703 930909 - Asia: +86 21 5763 1258
Customer Service Fax: +1 215.256.1338
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pocassori ROTRON?®
Filtration - Moisture Separator

2.0 Moisture Separator™ Specifications
2.1 Duty

The moisture separator shall be designed for use in a soil vapor
extraction system capable of continuous operation with a

Sressure drop of less than six inches of water at the rated flow of For Selector Liquid- Max
7_0 SFFM. The s.e.parator shall be capable of operation under DR/EN/CP| Moisture holding Inlet outlet Vacuum
va.;lr:)ﬁ.s |Pr:le;ﬁc9nd|t|ons randing from a fine mist to slugs of water Blower Separator Capacity (OD) Allow
with igh emmaency. Model Model (gallons) (IHG)
2.2 Principle of Operation 404
The moisture separator shall incorporate cyclonic separation to 454
remove entrained water. The separator must protect against an 305
overflow by fail safe mechanical means. An electrical switch or 513 MS200PS 7 238 12
contact(s) alone is not an acceptable means of protection against 523
overflow, but is a good backup. Zgg 450D
2.3 Construction 833
The body of the moisture separator shall be constructed of heavy 656
. S 6 MS300PS 7 2.88
wall plastic or heavy gauge cold rolled steel. The steel interior
and exterior shall be epoxy (powder) coated to resist abrasion, ;gg VIS3508S
corrosion, and chipping that might expose the surface. The inlet
shall be tangentially located and welded to the body. The outlet 858 MS500BS 40 3.25
port shall be constructed of PVC or cast aluminum alloy, flanged 1233 6.63 1D 22
and sealed to the center of the top of the separator. The 909 MS600BS 4.0
separator shall incorporate a non-sparking copper float ball and 979
an adjustable relief valve to protect against overflow and 14 MS10008S 65 6.0 8.620D

overheating the blower.

2.4 Capacity and Dimension

The moisture separator must have a liquid capacity of _7
gallons. The inlet shall be 2.38nch 0D slip-on type. The outlet
shall be 4.5 _inch OD slip-on type.

2.5 Pressure Drop
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This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts typical performance under controlled
laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, P , P , flow or without proper alignment. Actual performance will vary depending on the operating environment and application.
AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the right to revise its products without notification. The above isti 7 products. For product
designed to meet specific applications, contact AMETEK Technical & Industrial Products Sales department.
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Accessories

Filtration - Moisture Separator

By separating and containing entrained

ROTRON’S™ moisture separator helps protect our
regenerative blowers and the end treatment system
from corrosion and mineralization damage.
Recommended for all soil vacuum extraction

liquids,

Applications.
"A"O.D.
1/4" NPT FLOAT LEVEL INLET 1/4" NPT
(PLUGGED)  SWITCH (PLUGGED)
(OPTIONAL)
.. !
applications. |
o H—]
VACUUM GAUGE )
(OPTIONAL) ACUUM GAUGE
OPTIONAL) 4
VACUUM RELIEF ' v
s VACUUM RELIEF R §
orT ST 1
3/4" NPT i outter
w
T I = WAJER LEVEL Je b
CAPACITY ]
(PER CHART) RAIN
3/4"
2 NPT
D

ROTRON®

SPECIFICATIONS:
SEPARATION METHOD - High Effciency Cyclonic

RELIEF VALVE MATERIAL — Brass & Stainless Steel
FLOAT MATERIAL - Copper
FLOAT SWITCH — SPDT, Explosion-proof

NEMA 7&9, 5 Amp max.

"A"O.D.
INLET
FLOAT LEVEL
SWITCH
(OPTIONAL)

VACUUM GAUGE—"1

(OPTIONAL)

G
OUTLET

3.90 (OPTIONAL LOW SWITCH)

iain IR S

DRAIN - 1" NPT INTERNAL THD

5 = L

PLASTIC‘P” DESIGN METAL ‘D” DESIGN METAL ‘B’ DESIGN

Part/Model Number

MS200PS MS300PS MS350BS MS500BS MS600BS MS1000BS

038519 038520 038357 080660 080659 038914

Specification

i P 2.38
Dimension A S
CFM 200 300 350
CFM Max. m3hl = 510 !
Dimension B Inche 2246 22.46 28.00
mm 570.5 5705 711.2
Dimension C Inche1 16.00 16.00 23.00
mm 4064 406.4 584.2
Dimension D Inche1 3.25 3.25 4.00
mm 82.6 82.6 101.6
Dimension E Inche1 31.05 31.05 37.25
mm 788.7 788.7 946.2
Dimension F Inche1 33.30 33.30 39.50
mm 845.8 8458 1003.3
Dimension H Inche1 6 6.00 9.75
mm 152.4 1524 247.7
Dimension G Inche1 4.50 OD 4.50D 4.50 OD
mm 114.3 1143 114.3
Dimension J Inches] 13.25 13.25 17.50
mm 336.6 336.6 4445
Drain Internal Thd - 3/4 3/4 1
I . Lbs 42 42 82
Shipping Weight K — 104 —
- ——

This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts typical performance under controlled

laboratory conditions. AMETEK is not responsible for blowers driven beyond factory sf

speed,

, flow or without proper alignment. Actual performance will vary depending on the operating environment and application.

AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the right to revise its products without notification. The above ct 7
designed to meet specific applications, contact AMETEK Technical & Industrial Products Sales department.

AMETEK DYNAMIC FLUID SOLUTIONS
75 North Street, Saugerties, NY 12477

USA: +1 215-256-6601 - Europe: +49 7703 930909 - Asia: +86 21 5763 1258

Customer Service Fax: +1 215.256.1338
www.ametekdfs.com
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pocassori ROTRON?®
Filtration - Moisture Separator

2.0 Moisture Separator™ Specifications
2.1 Duty

The moisture separator shall be designed for use in a soil vapor
extraction system capable of continuous operation with a

pressure drop of less than six inches of water at the ra.ted flow of For Selector Liquid- Max
: SFFM.The s.e.parator shall be capable of operation under DR/EN/CP| Moisture holding Inlet outl Vacuum
various inlet cgnd|t|ons randing from a fine mist to slugs of water Blower | Separator Capacity | (OD) utlet Allow
with high efficiency. Model | Model (gallons) (IHG)
2.2 Principle of Operation 404
The moisture separator shall incorporate cyclonic separation to 454
remove entrained water. The separator must protect against an 305
overflow by fail safe mechanical means. An electrical switch or 513 MS200PS 7 238 12
contact(s) alone is not an acceptable means of protection against 523
overflow, but is a good backup. 555 450D
633
2.3 Construction 833
The body of the moisture separator shall be constructed of heavy 656
. S 6 MS300PS 7 2.88
wall plastic or heavy gauge cold rolled steel. The steel interior
and exterior shall be epoxy (powder) coated to resist abrasion, 757
corrosion, and chipping that might expose the surface. The inlet 808 MS3508S
shall be tangentially located and welded to the body. The outlet 858 MS500BS 40 3.25
port shall be constructed of PVC or cast aluminum alloy, flanged 1233 6.63 1D 22
and sealed to the center of the top of the separator. The 909 MS600BS 4.0
separator shall incorporate a non-sparking copper float ball and 979
an adjustable relief valve to protect against overflow and 14 MS10008S 65 6.0 8.620D

overheating the blower.

2.4 Capacity and Dimension

The moisture separator must have a liquid capacity of
gallons. The inlet shall be inch OD slip-on type. The outlet
shall be inch OD slip-on type.

2.5 Pressure Drop
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This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts typical performance under controlled
laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, P , P , flow or without proper alignment. Actual performance will vary depending on the operating environment and application.
AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the right to revise its products without notification. The above ct isti 7 products. For product
designed to meet specific applications, contact AMETEK Technical & Industrial Products Sales department.
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Y-Pattern Valves

Sample Engineering Specification
All thermoplastic valves shall be Y-Pattern configuration
constructed from PVC, ASTM D 1784 Cell Classification
12454, or CPVC, ASTM D 1784 Cell Classification 23447.
All valves shall have Buttress thread bonnet and standard
O-ring type seating disc. All O-rings shall be EPDM or
FKM. All valves shall have high impact polypropylene
handles. All 1/2" - 2" valves shall be pressure rated at 150
psi and all 3" - 4" valves shall be pressure rated at 90 psi for
water at 73°F, as manufactured by Spears® Manufacturing
Company.

Quick-View Valve Selection Chart

Features - PVC Gray, PVC Clear & CPVC

The Y-Pattern valve is a closing-down, globe type valve design
that provides proportional opening to seating disc travel. As
such, Y-Pattern valves are ideally suited for flow regulating
applications. The Y-pattern configuration reduces pressure
loss over that of standard globe valves. Available in IPS Sizes
1/2"- 4" with socket, SR threaded, flanged, socket union or SR
threaded union end connectors.

e Chemical & Corrosion Resistant PVC Gray, PVC Clear
or CPVC Construction

Lubricants

Buttress Thread Bonnet
Fully Serviceable, Replaceable Components
Standard O-ring Seal Seating Disc & Seals

EPDM or FKM O-rings
High Impact Polypropylene Handle
Assembled with Silicone-Free, Water Soluble

Sizes 1/2" - 2" Pressure Rated to 150 psi @ 73°F,

Sizes 3" - 4" Pressure Rated to 90 psi @ 73°F

Replacement Parts

1: For CPVC Y-Pattern, add the letter “C” to the part number (e.g. 1722-005C)

PVC Material'??® NO. COMPONENT QTY. MATERIAL
Valve | O-ring Pressure
Size |Material| Socket SR Threaded| Flanged SU:CH';? SR L:“::ded Rating 1 | Body! (SOC/SRIFLGIUNION) | 1 PVC/CLEAR/CPVC
12 |_EPDM [ 1722005 | 1721-0055R | 1723-005 | 172A-005 | 172B-0055R 2 | Stem Assembly 1 PVC/CPVC;EPDM/FKM
FKM | 1732-005 | 1731-005SR | 1733-005 | 173A-005 | 173B-005SR 3 | Seal Carrier O-fing 1 EPDM/EKM
44 |EPDM [ 1722007 | 1721-007SR | 1723-007 | 172A-007 | 172B-007SR PR T n ya—
FKM | 1732-007 | 1731-007SR | 1733-007 | 173A-007 | 173B-007SR
, | EPDM [1722010[ 1721-010SR [1723-010[ 172A-010 | 172B-010SR | 450 pg; 5 | Bonnet 1 PVC/CPVC
FKM | 1732-010 | 1731-010SR | 1733-010 | 173A-010 | 173B-010SR |Non-Shock s | Fandwheel 1 o
1.1/4 |_EPDM [1722.012[1721-012SR | 1723-012] 172A-012 | 172B-012SR |  Water
FKM | 1732-012 | 1731-012SR | 1733-012 | 173A-012 | 173B-012SR | @73°F 7 | Stem Nut 1 PVC
1412 |_EPDM [ 1722-015 | 1721-015SR [ 1723015 | 172A-015 | 172B-0155R 8 | Union O-ing 5 EPDMIFKM
FKM | 1732-015 | 1731-015SR | 1733-015 | 173A-015 | 173B-015SR
) 9 Union Socket End 2 PVCI/CPVC
= = = = = 10 Union SR Thread End 2 PVC/CPVC
3 | EPDM |1722:030 ] 1721030SR |1723-030} 1727-030 | 1728-030SR | 90 psi 1 - SR-Fipt Body Includes: Body (1), Spigot Adapters (2), SS Collars (2)
FKM_|[ 1732030 1731-030SR | 1733-030 | 173A-030 | 173B-030SR [Non-Shock| T 7o B Y, o e Y e Hube (2). Flange Rings (2)
4 | EPDM [1722-040[ 1721-040SR [ 1723-040 | 172A-040 | 172B-040SR | Water  Union Body Includes: Body (1), Spigot Ends (2). Nuts (2)
FKM | 1732-040 | 1731-040SR | 1733-040 | 173A-040 | 173B-040SR | @73°F

2 - Stem Assembly Includes: Stem (1), Seat Retainer (1), Seat Plate (1),

Seat (1), Seal Carrier (1), Retainer Plate (1) (Except 4"), Stem O-ring (1)

2:For PVC Clear Y-Pattern, add the letters “CL” to the part number (e.g. 1722-005CL) or (e.g. 172A-005CL)
3: For CPVC or Clear Special Reinforced Y-Pattern, (e.g. 1721-005CSR) or (e.g.1721-005CLSR)

Temperature Pressure Rating Cy Values
System Operating 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200 | 210 Size Values
Temperature °F (°C) | (38) | (43) | (49) | (54) | (60) | (66) | (71) | (77) | (82) | (88) | (93) | (99) 1/2 6.7
150 | 135 | 110 | 75 | 50 3/4 12.6
—_— PVC 1 (103)| (93) | (76) | (52) | (3ay | O | O | O | 0| O] 0| O , 229
Valve " cpyc | 180 [ 140 [ 130 [120 [ 110 [ 100 [ 90 [ 80 [ 70 | 60 | 50 | - 1174 338
Pressure (1.03)| (97) | (90) | (83) | (.76) | (70) | (62) | (.55) | (48) | (41) | (:34) =T 07
Rating psi 9 | 85 | 75 | 60 | 40 '
(MPa) | . PV 1 (70) | (82) | (52) | (41) | (30y | O | O | O | O | O O} O 2 792
cpve | 90 |85 |80 [ 75 [ 70 [ 60 | 50 [ 45 [ 40 [ 35 | 30 | 3 235
(.70) | (62) | (.55) | (:52) | (48) | (41) | (:34) | (:31) | (:30) | (:24) | (.21) 4 387
NOT FOR DISTRIBUTION OF COMPRESSED AIR OR GAS )
1099 Progressive Products from Spears® Innovation and Technology Spears® Manufacturing Company
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' Y-Pattern Valves ' 'SPEARS

s— Socket Y-Pattern Dimensions & Weights

Dimension Reference (inches, * 1/16) Approx. Wt. (Lbs.)
Nor_ninal 1 Socket

Size A A B ¢ b E PVC CPVC
112 6-3/8 4-9/16 1-5/8 3-3/8 4 2-3/8 .31 .33
3/4 7112 5-1/4 2 4 4-9/16 | 2-3/8 .50 .53
D AN 1 6-15/16 5-7/8 2-1/2 4-3/4 5-1/8 2-3/8 .78 .90
1-1/4 10-15/16 | 7-5/8 | 3-1/16 | 5-9/16 | 6-1/2 3-1/2 1.21 1.28
1-1/2 12 8-5/8 | 3-9/16 | 6-5/16 | 7-1/2 3-1/2 1.66 1.76
2 13-13/16 19-15/16 | 4-1/2 | 7-1/2 | 8-1/2 | 3-1/2 | 2.96 310
3 20 14-1/2 | 6-9/16 | 10-5/16 | 12-7/16 | 6-5/8 5.34 5.64
4 25-1/2 18-1/4 | 8-5/8 | 13-1/8 | 15-5/8 |7-15/16| 9.97 10.45

- SR Threaded Y-Pattern Dimensions & Weights

Nominal Dimension Reference (inches, £ 1/16) Approx. Wt. (Lbs.)
. 1 SR Threaded
Size A A B ¢ b E PVC CPVC
12 6-1/2 | 4-11/16 | 3-5/8 | 5-1/16 4 2-3/8 .31 .33
3/4 7-5/8 5-7/16 | 4-3/8 |5-13/16 | 4-9/16 | 2-3/8 .50 .53

1 8-5/8 6-1/8 | 5-3/16 7 5-1/8 2-3/8 .85 .90
1-1/4 11-1/8 7-3/4 6 7-15/16 | 6-1/2 3-1/2 1.21 1.28
1-1/2 12-1/4 8-7/8 | 6-15/16 | 8-13/16 | 7-1/2 3-1/2 1.66 1.76

2 14-1/16 | 10-3/16 | 8-1/8 | 10-1/8 | 8-1/2 3-1/2 2.96 3.10

3 20 14-13/16| 11 14-1/4 | 12-7/16 | 6-5/8 5.34 5.64

4 25-13/16 | 18-1/2 14 14-3/4 | 15-5/8 | 7-15/16 9.97 10.45

Flanged Y-Pattern Dimensions & Weights

Dimension Reference (inches, + 1/16) Approx. Wt. (Lbs.)
N°'T““a' 1 Flanged

Size A A B Cc D E PVC CPVC
12 7-9/16 5-3/4 | 5-11/16 | 3-1/2 4 2-3/8 .82 .85
3/4 8-3/4 6-1/2 | 6-7/16 | 3-7/8 | 4-9/16 | 2-3/8 1.23 1.28
1 9-3/4 7-1/4 7-1/4 4-1/4 5-1/8 2-3/8 1.70 1.81
1-1/4 12-1/4 8-7/8 8-1/8 4-5/8 6-1/2 3-1/2 2.40 2.52
1-1/2 13-3/8 10 9-3/16 5 7-1/2 3-1/2 3.07 3.25
2 15-3/8 11-1/2 | 10-3/8 6 8-1/2 3-1/2 5.20 5.42
3 21-11/16 | 16-3/16 | 12-1/16 | 7-1/2 | 12-7/16 | 6-5/8 9.44 10.07
4 27-7/16 | 20-3/16 | 14-9/16 | 9-1/16 | 15-5/8 | 7-15/16 | 14.87 16.15

Note: 4" flanged Y-Pattern use split flange ring

True Union Y-Pattern Dimensions & Weights

Dimension Reference (inches, * 1/16) Approx. Wt. (Lbs.)
Nominal 1 B (o] Union
Size A A D E
Socket | SR Thread | Socket | SR Thread PVC CPVC

12 7 5-3/16 | 5-1/8 | 5-1/2 6-7/8 7 4-1/4 | 2-5/8 .59 62
3/4 | 8-3/16 6 5-7/8 | 6-716 | 7-7/8 7-718 | 4-7/18 | 2-5/8 97 1.02
1 9-1/8 | 658 | 6-12 | 7-3/8 8-3/4 9 5-3/8 | 2-5/8 | 1.33 141
1-1/4 | 11-1/2 | 83116 | 7-716 | 6-3/16 |9-15/16 | 10-1/8 | 6-58 | 3-1/2 | 1.53 1.63
1-1/2 [12-13/16| 9-3/8 | 8-3/16 9 10-15/16| 10-15/16 | 7-9/16 | 3-1/2 | 3.06 3.25
2 | 14-9/16 |10-11/16| 9-7/16 | 10-13/16 | 12-7/16 | 12-13/16 | 8-5/8 | 3-1/2 | 4.90 5.16
3 21-1/8 | 15-5/8 | 13-5/8 | 15-3/8 | 17-3/8 | 18-3/16 | 12-1/2 | 6-5/8 | 14.06 | 14.37

4 25 |19-716 [17-1116| 19-1/4 | 21-5/8 | 22-5/16 |7-15/16|7-15/16] 17.39 | 19.23

NOT FOR DISTRIBUTION OF COMPRESSED AIR OR GAS
Made in the U.S.A. Progressive Products from Spears® Innovation and Technology 1100
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STAINLESS STEEL FRAME
INDUSTRIAL FLOW METERS

FLD100 Series

& JBoHs,
WARRANTY

v Heavy-Duty
Stainless Steel

v Thick Polycarbonate
Safety Shields

v Direct Reading Metric
and English
System Scales

v Unique Design
Facilitates Ease
of Maintenance
Cleaning Processes

v Fluted Tubes on Tube
Sizes 3 and 4 Tapered
Tubes on Larger Sizes

The FLD100 Series heavy-duty
flow meters are fully enclosed in a
brushed stainless steel case. Ideal
for industrial applications with flow
rates up to 116 GPM and

250 SCFM. Used with industrial
water and air service. Meters are
graduated for direct reading of
water and air. Flow meters come
standard with FNPT end fittings
for easy in-line installation or ANSI
150 flanges (-FL)

smaller than actual size.

FLD117 sh

own

Dimensions: mm (inch)

Tube NPT
Size F) A B* c D
3and 4 1o 51 242 57 204
2) (9.54) (2.25) (8.04)
5and 6 1 39 95 267 |
(3.5) (13.69) (3.75) (10.5)
8and 9 ) 127 396 133 293 [
() (15.59) (5.25) (11.55)

* Without flange

B-43
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SPECIFICATIONS

Accuracy: 3% of full scale

Minimum Flow Rate: Approximately 10% of maximum
flow rate

Repeatability: +0.5% of full scale

Maximum Pressure: [at 93°C (200°F)] 200 psi (tube sizes 3, 4,
5 and 6); 125 psi (tube sizes 8 and 9)

Maximum Operating Temperature: 93°C (200°F)
Wetted Parts: Include borosilicate glass flow tubes,
FKM O-rings, and 316 SS fittings, guide rods, floats
and float stops.

Optional O-rings: Buna or EPR

Dimensions: mm (inch)

ube Thange | A B C D
Size Nominal

3and 4 19.05 50.8 243.3 57.15 204.2
(%) @) (9.58) (2.25) (8.04)

5and6 | 38.1 88.9 359.4 95.25 | 266.7
1) (35) | (14.15) | (3.75) | (10.50)

8and 9 63.5 127 456.7 133.4 293.4

(2%2) (5) (17.98) (5.25) | (11.55)
To Order

| Max Flow Rate

Vodel o |ModaiNo. | Waer | An | Weer | ar0 | e | Presswe
FLD101 FLD101-FL 0.25 1.2 0.95 35 3 <2
FLD102 FLD102-FL 0.36 1.7 1.3 50 3 2
FLD103 FLD103-FL 0.76 3.3 3 90 3 5
FLD104 FLD104-FL 1.0 4.2 3.7 120 4 6
FLD105 FLD105-FL 1.5 6.5 5.6 180 4 8
FLD106 FLD106-FL 2.2 8.5 8.2 250 4 10
FLD107 FLD107-FL 3.8 16 14 475 5 10
FLD108 FLD108-FL 5.0 215 18 650 5 14
FLD109 | FEDto9-Ft 6:0 25.5 —20 725 6 5
FLD110 FLD110-FL 7.4 30 27.5 900 6 6
FLD111 FLD111-FL 9.6 40 35 1200 6 10
FLD112 FLD112-FL 11 47.5 40 1400 6 13
FLD113 FLD113-FL 14 62 50 1800 6 24
FLD114 FLD114-FL 20 90 75 2600 6 39
FLD115 FLD115-FL 22 90 83 2550 8 16
FLD116 FLD116-FL 26 — 98 — 6 70
FLD117 FLD117-FL 41 160 155 4531 9 5
FLD118 FLD118-FL 44 180 167 5098 8 30
FLD119 FLD119-FL 60 245 227 6938 9 16
FLD120 FLD120-FL 61 250 231 7080 8 40
FLD121 FLD121-FL 86 — 326 — 9 25
FLD122 FLD122-FL 116 — 439 — 9 45

Comes complete with operator’s manual. NIST traceable calibration not available.
For oxygen cleaning add suffix “-02CLEAN” to model number, for additional cost.
Ordering Examples: FLD106, 2.2 GPM flow meter for water and air.

FLD120, 61 GPM flow meter for water and air.

FLD116-FL, 26 GPM flow meter for water with optional ANSI 150 flange.

B-44
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Accessories ROT RO N ®

Filtration - Inline Filter (Dual Connection)

A
Inline Filters protect the blower from harmful dust
and other particles that may be drawn into the F l ‘
blower through the air distribution system.
Normally used in vacuum systems. CDIA.

SPECIFICATIONS: e et et 1 5
HOUSING - Steel

MEDIA — Polyester

EFFICIENCY — 97-98% (8 to 10 micron particle size)

FILTER ELEMENT - Replaceable (see filter

elements) NOTE: “Z” MEDIA (1 to 3 micron particle

size) available
Feature 1/4" threaded tap for gauge connection on inlet and outlet H DDIA.

-

7]

le

Part/Model Number

517611*

515255 516465*

516463

Specification 271200 516461 515256

Filter Element 271078 516435 516435 515135 515135 516515

Ref Blower Model - A E F G H H

Inlet Connection - 1.75 SO 2.00 NPSC-F | 2.50 NPSC-F | 3.00 NPT-M | 4.00 NPT-M 6.00 NPT-M

Outlet Connection - 2.00 SO 2.00 NPSC-F | 2.50 NPSC-F | 3.00 NPT-M | 4.00 NPT-M 6.00 NPT-M

Dimension A Inches 5.25 8.00 8.00 14.00 14.00 18.00
mm 133.4 203.2 203.2 355.6 355.6 457.2

Dimension B Inches 8.31 10.25 10.25 26.50 27.00 28.00
mm 211.1 260.4 260.4 673.1 685.8 711.2

Dimension C Inches 2.00 2.00 2.50 3.00 4.00 6.00
mm 50.8 50.8 63.5 76.2 101.6 152.4

Dimension D Inches 1.75 2.00 2.50 3.00 4.00 6.00
mm 44.5 50.8 63.5 76.2 101.6 152.4

Z Media Filter PN - 517888 517889 517890 517891 517892

A = SPIRAL E = DR/EN/CP 656, 6, 633, S7

B = DR/EN/CP 068, 083, 101, 202 F = DR/EN/CP 757, 808, 858, S9, P9 (Inlet Only)

C =DR/EN/CP 303, 312, 313, 353 G = DR/EN/CP 833, S13, P13 (Inlet Only)

D = DR/EN/CP 404, 454, 513, 505, 555, 523 H = DR/EN/CP 909, 979, 1233, 14, S15, P15 (Inlet Only)

This document is for informational purposes only and should not be considered as a binding description of the products or their performance in all applications. The performance data on this page depicts typical performance under controlled
laboratory conditions. AMETEK is not responsible for blowers driven beyond factory specified speed, P , P , flow or without proper alignment. Actual performance will vary depending on the operating environment and application.
AMETEK products are not designed for and should not be used in medical life support applications. AMETEK reserves the right to revise its products without notification. The above ct isti 7 products. For product
designed to meet specific applications, contact AMETEK Technical & Industrial Products Sales department.

AMETEK DYNAMIC FLUID SOLUTIONS

75 North Street, Saugerties, NY 12477

USA: +1 215-256-6601 - Europe: +49 7703 930909 - Asia: +86 21 5763 1258 G 2
Customer Service Fax: +1 215.256.1338

www.ametekdfs.com
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General Catalog Industrial Hose



Kanaflex manufactures PVC, rubber, polyurethane and polypropylene
hose and ducting of the highest quality utilizing advanced technology,
equipment, and proprietary blends of raw materials. Each product
series has been designed and tested to ensure outstanding service
life and dependability in applications that conform to the required
specifications.

Since 1952, Kanaflex’s revolutionary production methods have taken the best properties of
plastics and rubber, producing products capable of outperforming conventional plastic and
rubber hose. Today, Kanaflex technology leads the industry and we continue to search for
new raw materials and manufacturing processes to meet the most demanding current and
future applications.

Kanaflex Corporation operates manufacturing facilities in Vernon Hills, lllinois, and Compton,
California, and a distribution center in Houston, Texas. The company is a wholly owned
subsidiary of Kanaflex Corporation Japan. Kanaflex hose is sold through a network of
distributors throughout the United States and Canada.

Kanaflex hose is flexible, easy-to-handle, lightweight, and inherently durable. Our hoses
continue to replace more expensive and harder-to-handle hoses for many of the industry’s
toughest jobs.



Flexible
Kanaflex hose lends itself to working in tight spaces.

Lightweight
Kanaflex is up to 50% lighter than conventional rubber hose, making it easier to handle and
less expensive to transport.

Economical
Initial cost is low, and Kanaflex hoses are virtually maintenance-free which saves money in
the long run.

Smooth bore
A smooth bore and flexible bending characteristics make for the fastest and most efficient
transfer of fluids.

Premium rubber materials
Our hose properties are ideally suited for the following applications and conditions:
* QOil
e Chemicals
e Gasoline
e Abrasives
¢ Extreme temperature variations
e Extreme weather conditions

Because we continually improve our products, we reserve the right to alter specifications
without notice.



SELECTION GUIDE

CATEGORY PRODUCT PAGE GENERAL DESCRIPTION
Suction & Discharge Kanalite Flex CL (100CL) 8 General water suction and discharge hose
S gt , ,
g Kanaflo U 113UVCLBK 9 All weather suction and discharge hose
N
Kanaflo 110CL/110 (110CL/110GR) 10 Heavy-duty water suction and discharge hose
Kanaflo 112CL/112AG (112CL/112AG) 11 Economical heavy-duty water suction and discharge hose
Kanaflo 114CL/114GR 12 Light weight water suction and discharge hose
Cold Weather/Flexible | Kanaline Blue 13 Heavy-duty water suction and discharge hose for applications requiring combined
vacuum, higher working pressures, and increased flexibility
Kanaflo Blue (116 Blue) 14 Heavy-duty water suction and discharge hose
Kanalite Blue (100 Blue) 15 Low temp general water suction and discharge hose
Kanalite CW (100CWFLX) 16 Low temp general water suction and discharge hose
Kanaflo 116CL (116CL) 17 Heavy-duty water suction and discharge hose
Kanaline CW 18 Heavy-duty water suction and discharge hose for applications requiring combined
vacuum, higher working pressures, and increased flexibility
Heavy Duty Kanaline SR 19 Water suction and discharge hose for heavy-duty applications requiring combined
vacuum and higher working pressures
H D KanaChem RS (220RS) 20 | All weather suction and discharge hose
KanaChem 300 (300GR/EPDM) 21 All weather suction and discharge hose
KanaChem 390 (390SD) 22 | All weather suction and discharge hose
KanaVac Max (Kanapower AT) 23 Heavy-duty abrasion resistant suction and discharge hose
Abrasion Resistance KanaVac AR (180AR) 24 Heavy-duty abrasion resistant suction and discharge hose
KanaVac STAR (180STAR) 25 Heavy-duty abrasion resistant suction and discharge hose
KanaVac MV (180MV) 26 Abrasion resistant medium-duty suction and discharge hose
KanaVac Lite (180BL) 27 Lightweight abrasion resistant blower and suction hose
KanaVac HR (180HR) 28 High temperature abrasion resistant suction hose
KanaBoom Lite (KB-Lite) 29 Heavy-duty wet & dry material handling hose with static dissipative polyurethane liner
KanaBoom (STKB) 30 Heavy-duty abrasion resistance hose with copper grounding wire for handling wet or
dry materials
Kanaline UFG (STKLUFG) 31 Heavy-duty food-grade static dissipative PVC and polyurethane construction with
copper grounding wire for handling wet or dry materials
Kanalite U (100UCLRD) 32 Medium-duty polyurethane dry material handling hose




CONSTRUCTION TEMP RANGE (F°) WORKING SIZE
—60 —40 —20 0 20 40 60 80 100 120 140 | PRESSURE
- | (2FPSD)
Flexible PVC, rigid PVC helix, smooth bore, corrugated 0.D. RE 301050 1" 0 10"
Flexible PVC blended with polyurethane, rigid PVC helix, smooth 1 140 e on
bore, smooth 0.D. I B 140] 55 to 86 1103
Flexible PVC, rigid PVC helix, smooth bore, smooth 0.D. RE 28 10 86 3/4" 10 8"
Flexible PVC, rigid PVC helix, smooth bore, smooth 0.D. RE 140 50 to 80 1-1/4" t0 4"
Flexible PVC, rigid PVC helix, smooth bore, smooth 0.D. RE 450 65 1-1/4" t 4"
Flexible cold weather PVC, rigid PVC helix, synthetic braiding, 3 14 /B "
smooth bore, corrugated 0.D. 0 - 0 i 5 (L2t
Flexible PVC, rigid PVC helix, smooth bore, smooth 0.D. 40 - 211070 1"t0 8"
Cold weather PVC, rigid PVC helix, smooth bore, corrugated 0.D. 40 - T 200 40 1"to 8"
Cold weather PVC, rigid PVC helix, smooth bore, corrugated 0.D. 2 201025 310 6"
Flexible PVC, rigid PVC helix, smooth bore, smooth 0.D. 22 211070 1"to 8"
Flexible cold weather PVC, rigid PVC helix, synthetic braiding, 29 140 -
smooth bore, corrugated 0.D. - e 70 2l
Flexible PVC, rigid PVC helix, synthetic braiding, smooth bore, x 14 4o "
corrugated 0.D. ik 2810110 | 1-1/2"t0 12
SBR rubber with carbon black, rigid PVC helix, smooth bore, . o @i
smooth 0.D. 40 B 231050 | 1-1/2"t06
EPDM rubber, polyethylene helix, smooth bore, corrugated 0.D. 40 - 2310 50 1" 10 6"
EPDM rubber, polyethylene helix, synthetic braiding, smooth . 14 g K
bore, corrugated 0.D. £ - 9010 100 1-1/4"103
SBR rubber blended with static dissipating carbon black 30 140 4" 106"
SBR rubber blended with static carbon black, rigid PVC helix, . i "
smooth bore, corrugated 0.D. 4 - 2aliots R mTz
SBR rubber blended with static carbon black, rigid PVC helix, x .
smooth bore, with copper wire, corrugated 0.D. 4 - e 2 2
SBR rubber with carbon black, rigid PVC helix, smooth bore
3 3 ] -40 n n

corrugated 0.D. - g 8 "6
SBR rubber blended with static carbon black, rigid PVC helix, . " "
smooth bore, corrugated 0.D. 4 - B Bk 2wy
EPDM rubber, polyethylene helix, metal helical wire, smooth . 29 " "
bore, corrugated 0.D. 4 - 4 30 408
Flexible abrasion polyurethane liner, rigid PVC helix, smooth 3 e o
bore, PVC corrugated 0.D. with static dissipating materials. 4 - 200 35 1-1/2" 108
Flexible high abrasion polyurethane liner, rigid PVC helix, m T
synthetic braiding, no direction required, smooth bore, extra UV 3 e 601075 4" 108"
inhabitant PVC corrugated 0.D. with static dissipating materials g g
and copper grounding wire.
Flexible static dissipative polyurethane liner and PVC, rigid PVC o B 140]
helix, synthetic braiding, no direction required, smooth bore, 33— B 70t0 75 4" 106"
PVC corrugated 0.D. with copper grounding wire.
Flexible polyurethane lined PVC tube, rigid PVC helix, smooth AT 140 3010 40 20 6"

bore, PVC corrugated 0.D.




SELECTION GUIDE

CATEGORY PRODUCT PAGE GENERAL DESCRIPTION
Petroleum KanaPower (ST120LT) 33 Tank truck drop hose with static grounding wire; 50% lighter than conventional rubber
hose
KanaVapor (ST120VP) 34 Gasoline vapor recovery hose
KanaVapor Bio (ST120UACVR) 35 The ultimate all purpose tank truck and terminal vapor recovery hose with clear static
dissipating tube and static grounding wire
KanaPower Bio (ST120UAPDH) 36 The ultimate all purpose tank truck drop hose with clear static dissipating tube and
static grounding wire
KanaPower Max (ST120HP) 37 Tank truck drop hose with static grounding wire; 50% lighter than conventional rubber
hose
Kanaline OR 38 0il resistant PVC heavy-duty suction and discharge hose
*** il Use Only, NOT for use with gasoline or similar fuels ***
Food Grade Kanalite FG (200SFG) 39 Food grade suction and discharge hose
Kanalite STFG (ST200SFG) 40 Medium-duty, lightweight, hose for pneumatic conveying
Kanaflo FG (210HFG) 4 Heavy-duty food grade suction and discharge hose
Kanaflo MK (212MK) 42 Heavy-duty food grade suction and discharge hose
Kanaline FW 43 Heavy-duty food grade suction and discharge hose
Duct KanaDuct 150 (150CL) 44 Lightweight PVC blower and ducting hose
E KanaDuct 620 (620WD) 45 General ducting and blower hose with metal wire helix
1 ,l .l KanaDuct 625 (620WD WS) 46 General ducting and blower hose with metal wire helix and external wear strip
KanaDuct 630 (630ED) 47 Medium-duty blower and ducting hose
KanaDuct 660 (660YD) 48 Heavy-duty duct hose with “safety yellow” helix for high visibility
KanaDuct 150U (150UDH) 49 Polyurethane medium-duty blower and ducting hose
Kanalite 155 (155GY) 50 Heavy-duty PVC blower and ducting hose
Specialty Kanalite PS UVOR (101PSUVOR) 51 Methane gas recovery at landfills, water suction/discharge. Solid wall construction and
extra UV inhibitors provide extended life.
Kanalite PS (101PS) 52 Methane gas recovery at landfills, water suction/discharge
Kanaflo Spa (Spa Cream) 53 Flexible PVC spa hose
KanaDuct Poly (Kanaduct) 54 Duct hose, with interlock construction, allows the inside diameter to be changed by
twisting the hose, while still holding its shape
Accessories Banding Sleeve 55 Plastic banding sleeve for use with ST 120 LT hose
Banding Coil (black or white) 55 Designed to fit and fill the area between the helix
Duct Clamp 55
PowerLock Clamp 55
PowerLock Clamp PS 55
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CONSTRUCTION TEMP RANGE (F°) WORKING SIZE
—60 —40 —20 0 20 40 60 80 100 120 140 | PRESSURE
- B | (2FPSD)

Nitrile rubber static dissipating tube, rigid PVC helix, synthetic " "
braiding, smooth bore, static grounding wire, corrugated 0.D. -0 - 65 24
Nitrile rubber, rigid PVC helix, smooth bore, corrugated 0.D., Wgn AN
static grounding wire =il - 101020 2'to4
Lightweight clear static dissipating non-permeable
polyurethane with smooth bore, corrugated 0.D., rigid PVC = - 7t09 2"to 4"
helix, static grounding wire
Non-permeable polyurethane inner and outer tube with synthetic 52 - 140
braiding, smooth bore, corrugated 0.D., PVC helix for easy drag, 65 2" to 4"
clear static dissipating tube and multi-strand copper static wire
Nitrile rubber static dissipating tube, rigid PVC helix, synthetic N N
braiding, smooth bore, static grounding wire, corrugated 0.D. -3 - 150 34
Flexible oil-resistant PVC, rigid PVC helix, synthetic braiding, M M
smooth bore, corrugated 0.D. -1 601080 24
Produced entirely of compounds in compliance with FDA and
3-A non toxic specifications, flexible PVC, rigid PVC helix, -1 3010 50 1"t0 4"
smooth bore, corrugated 0.D.
Produced entirely of compounds in compliance with FDA and 3-A
nontoxic specifications, flexible PVC, rigid PVC helix, multi-strand -1 30to 45 1-1/2" 1o 4"
copper static grounding wire, smooth bore, corrugated 0.D.
Produced entirely of compounds in compliance with FDA and 3-A
nontoxic specifications, flexible PVC, rigid PVC helix, smooth bore, -1SH 55 to 86 3/4" to 4"
corrugated 0.D.
Produced entirely of compounds in compliance with FDA and 3-A 1
nontoxic specifications, flexible PVC, rigid PVC helix, smooth bore, 190 62 to 66 1-1/2"t0 3"
corrugated 0.D.
Produced entirely of compounds in compliance with FDA BE 140
and 3-A nontoxic specifications, flexible PVC, rigid PVC helix, 7010 110 1-1/2"t0 6"
synthetic braiding, smooth bore, corrugated 0.D.
Flexible PVC, rigid PVC helix, smooth bore, corrugated 0.D. B 2106 2:1/2" 10 8"
EPDM rubber, metal wire helix, smooth bore, slightly corrugated 0.D. 40 - 31012 219 12"
EPDM rubber, metal wire helix, wearstrip, smooth bore, {jon N
corrugated 0.D. -40 i N 3to12 2-1/2"t0 12
EPDM rubber, polypropylene helix, smooth bore, corrugated 0.D. 40 - _ 20 8"
EPDM rubber, polypropylene helix, smooth bore, corrugated 0.D. 40 - 3109 4" 912"
Flexible clear polyurethane, rigid PVC helix, smooth bore, T 4 /on N
corrugated 0.D. 20 N _ 40 3109 2-1/2"t0 8
Flexible PVC, rigid PVC helix, smooth bore, corrugated 0.D. B o 101020 1-1/2" t0 8"
Flexible PVC, rigid PVC helix, smooth bore, corrugated 0.D. RE 301035 | 2-3/4" to4-1/2"
Rigid PVC and helix RE 301035 2-3/4" t9 4-1/2"
Flexible PVC, rigid PVC helix, smooth bore, smooth 0.D. {3 - 60 to0 100 1/2" 10 2"
Interlocked polypropylene 13 _ 2.1/2" 19 12"
PVC construction, corrugated inside, smooth 0.D. 40 - 140 _ _
PVC — — _
Steel — _ _
Steel — _ _
Steel — _ _




l Kanalite PS UVOR (101 PS UVOR)

Methane gas recovery at landfills, water suction/discharge. Solid
wall construction and extra UV inhibitors provide extended life.

Made in USA

I SPECIFICATIONS

Temp. Range: -13°F to 140°F

Applications: Methane gas recovery at landfills; connection between rigid pipes of the same size;
repair of broken rigid lines.

Construction: Flexible PVC, rigid PVC helix, smooth bore, corrugated 0.D.
Note: Not a food-grade hose

£
3
l AVAILABLE SIZES ]
8
Inside Outside Pitch Minimum Working Vacuum Weight Standard a.
Dia. Dia. Bend Radius Pressure Rating Length
Inches Inches Inches 72°F, Inches 72°F, PS.I. 72°F, In Hg Lbs/Ft Ft
2.375 2.76 0.41 3.5 35 29.8 0.64 100
3-172 F02 063 70 30 29.8 T.10 T0U
4-1/2 5.08 0.67 9.0 30 28.0 1.70 100

Food Grade

Specialty

* Qver flexing or repeated flexing of hose within 18" of fitting is a common cause of hose failure. Installing a 12"-14" section of our Banding Coil at the end of
the hose should be considered. Kanaflex will not be responsible for damage to hose due to over flexing.

o1

Accessories
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l Chemical Resistance

A — Satisfactory

B — Suggest Testing

C — Unsatisfactory

Chemical Name

Concentration

All PVC Hoses
150 UDH*,
Kanaline UFG*

Kanaline OR

ST 120 HP
ST120 LT
ST 120 VP

KP-AT, 180 STAR,
180 AR, 180 BL,
220 RS

180 HR,390 SD,
620 WD, 630 ED,
660 YD

300 EPDM GR

ST120 UAPDH

Acetaldehyde
Acetamide

Acetic acid

Acetic acid

Acetic acid

Acetic anhydride
Acetone

Alums___ NH3, Cr, K
Ammonium hydroxide (ammonia water)
Animal oil (Lard oil)
ASTM reference fuel A
ASTM reference fuel B
ASTM reference fuel C
ASTM #1 oil

ASTM #2 oil

ASTM #3 oil

Beer

Benzene (Benzol)
Benzine

Benzyl alcohol
Biodiesel, B20
Biodiesel, B100
Brake Fuel (H.D.)
Bromine

Bunker oil

Butane

Calcium chloride
Calcium hydroxide
Carbon disulfide
Carbon tetrachloride
Carbonic acid
Chlorine gas (dry)
Chlorine gas (wet)
Chromic acid
Chromic acid
Chromic acid
Chromic acid
Creosote oil

Cresol

Cyclohexane
Cyclohexanone
Developing solutions (Hypos)
Diesel Fuel

Diethyl ether
Diethylene glycol
Dimethyl formamide
Dioctyl phthalate (DOP)
Ethanol E85

Ethanol E98

Ethanol E100

Ethyl acetate

Ethyl acetoacetate
Ethyl alcohol
Ethylene dichloride
Ethylene glycol
Ethylene glycol H20
Fluoroboric acid
Formaldehyde
Formic Acid

Freon 11

Freon 113

Freon 114

Freon 12

Freon 21

Freon 22

10%
50%
100%

2%
5%
10%
25%

50%

40%
50%
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* Exceeds PVC ratings

o6

The “Chemical Resistance classification” for each Kanaflex Hose is determined by the phenomenon (change of the quality of the material)
which results when the material is exposed to the specified chemical. Testing is conducted on straight sections of hose which are setin a
static position. Unless otherwise noted, the concentration of water solution is saturated and temperature is 72°F.




A — Satisfactory

B — Suggest Testing

C — Unsatisfactory

Chemical Name

Concentration

All PVC Hoses
150 UDH*,
Kanaline UFG*

Kanaline OR

ST 120 HP
ST120 LT
ST 120 VP

KP-AT, 180 STAR,
180 AR, 180 BL,
220 RS

180 HR,390 SD,
620 WD, 630 ED,
660 YD

300 EPDM GR

ST120 UAPDH

Furan Furufuran

Glycerin

Hexane

Hydrobromic acid
Hydrochloric acid
Hydrochloric acid
Hydrofluoric acid
Hydrofluoric acid
Hydrofluoric acid
Hydrofluoric acid anhydrous
Hydrogen peroxide
Hydrogen peroxide
Hydrogen sulfide
Hypochlorous acid
Isooctane

Isopropyl alcohol

Jet Fuel, JP-8
Kerosene

Lacquer

Magnesium hydroxide
Mercury

Methyl alcohol

Methyl ethyl ketone (MEK)
Nitric acid

Nitric acid

Nitric acid

Nitric acid
Nitrobenzene

0il, Transmission Type A
Oleic acid

Oxalic acid

Oxygen

0zone

Perchloric acid
Phosphoric acid
Potassium dichromate
Potassium hydroxide
Potassium permanganate
Potassium permanganate
Propyl alcohol

Sea water

Silicone grease
Silicone oils

Soap solutions
Sodium hydroxide
Sodium hypochlorite
Sodium peroxide
Sodium phosphate
Soybean oil

Sulfur dioxide

Sulfuric acid

Sulfuric acid

Sulfuric acid

Sulfuric acid
Sulfurous acid
Tetrachloroethane
Tetrahydrofuran
Toluene
Trichloroethylene (Trichlene)
Turpentine

Vegetable oil

Vinegar

Whiskey

Xylene

Gasoline (Aromatic content: less than 40%)

20%
10%
38%
10%
20%
40%

5%
30%

10%
30%
61.3%
(fuming)

50%
10%
30%
5%

30%

10%
5%

10%
30%
98%
(fuming)
10%
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* Exceeds PVC ratings

Note: Differing phenomena may result during hose use as a result of application variables
such as hose bends, stress, vacuum, pressure, temperature, etc.
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100 CL/100 CWFLX/101 PS
101 PSUVOR, 100 Blue

100 UCLRD

110 CL/110 GR

112 AG/112 CL, 113UVCLBK, 114CL/GR

116 CL/116 Blue/Kanaflo Blue

150 CL

150 UDH
155 GY

180 AR/180 STAR STKB

180 BL

180 HR

180 MV

200 SFG

210 HFG/212 MK

220 RS

300 EPDM

390 SD BK
620 WD

620 WD WS
630 ED

660 YD

ST 120 LT/ST 120 UAPDH/
ST120HP, ST 120 VP

ST 200 SFG

Banding Coil

Banding Sleeve

Duct Clamp

Kanaduct

Kanaline Blue

Kanaline CW
Kanaline FW

Kanaline OR

Kanaline SR

Kanaline UFG (STKLUFG)

Kanapower AT

Powerlock Clamp/PS

Spa Cream

Agriculture, Grain
Agriculture, Chemical
Air Seeder
Auger Down Spout
Cotton
Fertilizer Sprayer
Foam Markers
Grain Vac
Irrigation
Manure Spreader
General Use

Boating, Marine
Bilge, Sanitary
Ventilation
General Use

Construction
Cement Plant, Dust
Concrete Surfacing, Dust
Directional Drilling
Micro Tunneling
Vacuum Excavators
Water Pumping

Fishing
Fish Suction
Ice Slinging

Food, Milk Handling
Food Processing
Milk Truck
Wine Processing

General Plant Services
Car Wash
Duct Cleaning
Ducting (exhaust)
Ducting (fumes, vent)
Fly Ash
Power Plant, Coal Dust
Sand Blast Recovery
Sand Dust/Wood Chips
Shipyard Ducting
Spot Coolers
General Use

o8




100 CL/100 CWFLX/101 PS
101 PSUVOR, 100 Blue

100 UCLRD

110 CL/110 GR

112 AG/112 CL, 113UVCLBK, 114CL/GR

116 CL/116 Blue/Kanaflo Blue

150 CL

150 UDH
155 GY

180 AR/180 STAR STKB

180 BL

180 HR

180 MV

200 SFG

210 HFG/212 MK

220 RS

300 EPDM

390 SD BK
620 WD

620 WD WS
630 ED

660 YD

ST 120 LT/ST 120 UAPDH/
ST120HP, ST 120 VP

ST 200 SFG

Banding Coil

Banding Sleeve

Kanaline UFG (STKLUFG)

Kanapower AT
Powerlock Clamp/PS

Kanaline Blue

Duct Clamp
Kanaduct
Kanaline CW
Kanaline FW
Kanaline OR
Kanaline SR

Spa Cream

Insulation
Blower
Lawn Mower, Gardening
Grass Collection
Mulch Blowing
Material Handling
Bulk Unloading
Pneumatic Conveying
Mining
Cable Guard
Coal Rock Dust
Qil Drill Site Clean Up
Rock Drill Dust
General Use
Petroleum
General Tank Truck
Gasoline Terminal
Refinery, Catalyst Removal
Plant, Tank Scale
Rental
Lawn & Garden
Water Pumping
Roofing
Gravel Removal
Spa
Water Lines
Transportation
Aircraft, Avionics Cooling
Airport, Lavatory Drop
RV, Ducting
Railroad Lavatory Drop
Waste Management
Honey Truck
Landfill (methane gas)
Sanitation Plant
Street Sweeper
Vacuum Truck
General Use

o9




l Minimum Bending Radius

Minimum bending radius is the smallest diameter to which a
hose can be bent without causing internal damage to the hose

or flattening in the cross-section of the hose (kinking). Minimum
bending radius is measured to the inside curvature of the hose as
illustrated.

For Kanaflex hose, minimum bend radius is established at 72°F.
Temperature changes, either lower or higher, will effect minimum
bend radius. Caution should be taken to assure proper hose
selection for the actual application temperature of both the material
handled and the ambient temperature surrounding the application.

Minimum Bending Radius

During storage of hose, ambient temperature should also be
considered to prevent hose damage. When possible, minimum
bending radius of the hose should be as large as possible to avoid
damage to the hose and early hose failure.

Note: Over flexing or repeated flexing of hose within 18" of the
fitting is a common cause of hose failure. To help support the hose,
installing a 12" - 14" section of our Banding Coil at the end of the
hose, just before the fitting, should be considered. And, to help
prevent this common problem, Kanaflex recommends caution when
using the hose.

Kanaflex will not be responsible for damage to the hose due to
over flexing.

l Temperature Effects

Kanaflex conducts tests at 72°F to determine the recommended
minimum bending radius, working pressures, and vacuum ratings.
Straight lengths of hose are used during testing. If the ambient
temperatures, or application induced temperatures, vary from the
72°F baseline, stated specifications and ratings for the hose will
change. If the hose application and placement includes bends, the
stated specifications and ratings for the hose will also change.

Please take these variance guidelines into account when
determining the suitability of a hose for a specific application.

60



l Usage and Storage Suggestions

CARE AND MAINTENANCE

When Using Your Hose

The life of the hose is greatly influenced by the surrounding
temperature, fluid temperature and time of exposure. Please select
the proper hose according to the fluid used.

Especially in the case of a PVC hose, if the fluid temperature
reaches or exceeds 120°F, do not exceed one half the rated working
pressure of the hose.

In pressure applications, please open and close the valve slowly to
avoid impact pressure. Suddenly closing the valve could cause the
hose to burst.

Please do not use high-grade chemicals with high toxicity and
hazardous materials such as high concentrations of Acidum or
Alkalies and flammable or explosive gas.

Please set pump pressure below working pressure when you use

it in the upright part of an underwater pump, otherwise there is a
possibility of a failure caused by a water hammer when the pump is
turned off.

Please do not use for compressed air; there is a possibility of a
burst.

Please do not use for food grade unless indicated. Also, do not use
for pharmaceutical products.

Exposure to the weather will increase the deterioration rate of the
hose.

Remember hoses are replaceable items. The rate of their
replacement will depend on the conditions under which they are
used and deterioration.

Installation
Prior to the installation, please consider the impact on human health
and surrounding facilities in case of a hose failure.

Since the hose will expand and contract because of internal
pressure, please provide sufficient slack at the time of installation
for expansion and contraction.

If twisted, the performance of a hose will fall. Please use a joint
when a twist arises by rocking or rotation.

The hose could be damaged if there is a sharp bend at the fitting.
Use appropriate elbows and fittings to support the hose so that
when it is operational it will not bend sharply at the fitting. Please
use an elbow or allow extra length to avoid this problem.

Please protect the hose against external impact (i.e. falling rock or
running over the hose with a vehicle). If the installation of the hose
requires 150 or more feet of continuous length, the resulting head

or loss of pressure may disrupt the quantity of flow.

The hose will deteriorate with age. If you find any defects in your
periodic inspections please replace the hose.

Storage — As Stock

Temperature, humidity, ozone, sunlight, oils, solvents, corrosive
liquids, fumes, insects, rodents, and radioactive materials can
adversely affect hose products in storage.

Exposure to direct or reflected sunlight should be avoided.

The hose needs to be stored under these conditions:
1. Out of direct sun, preferably a dark location
2.In a cool location
3. Low humidity
4. Free of dust and dirt
5. First-in, first-out basis
6. Ideal temperature range is 50 to 70 degrees F

The hose should not be piled or stacked to such an extent that the
weight of the stack creates distortions on the lengths stored at the
bottom.

Storage — After Use
Follow above recommendations.

After using, remove residual substance by washing the hose in cold
water, etc.

Please store the hose with good ventilation so that air passes
through the inside of a hose freely. In the case of rubber hose,
please cap the ends.

Transport
When moving hose, please do not drag on the ground.

Handle carefully to protect the hose from impact during loading and
unloading.

If you are lifting the hose by a crane, etc., do not lift it up by only
one point but use several.

Exterior Inspection

If the following abnormalities are discovered, please stop use

immediately and replace the hose.

¢ Hose shows any swelling or leakage near fittings

e Exterior cracking that allows any loss of fluid or creates a
safety hazard

e Collapsing or kinking

¢ Aninside swelling and exfoliation

e QOthers: hardening, swelling, cracking, etc.
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l Precautionary Statement

Kanaflex Corporation manufactures and distributes hose, ducting,
and other products that conform to established specifications.
These specifications are to be used as guidelines for the selection
of hose to meet the specified criteria of each application. However,
these established specifications are not intended to predict the
performance of a Kanaflex product in any particular application.

All claims on Kanaflex products must be reported to Kanaflex
immediately. Kanaflex will forward a claim form and all information
requested on the form is to be inserted and returned to Kanaflex.
Kanaflex will request either the entire amount of product in question
or sections of the product. The returned product must be labeled
clearly and sent to the attention of the Kanaflex staff member
responsible for receipt of the claim information. All additional product
in question must be retained until a final determination is made
regarding the claim.

l Returned Goods Paolicy

The following guidelines must be met for acceptance of returned

product:

1. Contact Kanaflex Customer Service department for return
authorization.

2. Product must have been purchased within the last 90 days.

Since application criteria vary, Kanaflex makes no recommendation
of our products for use in a particular application. The distributor
and final customer of the product should determine the acceptability
of use of the product. Therefore, the distributor and customer

will assume all responsibility regarding the proper selection and
resultant success of Kanaflex products used for any application.

Upon receipt of the requested material, Kanaflex will determine if
the product meets all requirements as stated within our WARRANTY
and then send notification as to the determination of the claim.

Often, the exact cause of failures cannot be determined. Kanaflex
may suggest possible causes in an effort to prevent future failures.

3. Only standard products, in standard lengths may be returned.

4. Merchandise must be sent back freight prepaid.

5. Merchandise must reach Kanaflex in good condition so that it
may be resold. Damaged goods will be refused.

6. Restocking fee will apply.

warrany

Every KANAFLEX hose is thoroughly inspected and tested before
leaving the factory and is warranted to be free from defects in
material and workmanship at the time of shipment by Kanaflex.
Should any trouble develop within ninety (90) days of the date

of shipment, please notify the manufacturer and obtain a written
authorization for return. If an inspection by the manufacturer shows
the trouble to be caused by defects in material or workmanship,
Kanaflex will replace such merchandise at no charge, freight prepaid.

This warranty shall not apply (1) in the event the hose has been
abused or involved in an accident; (2) in the event of misuse
(such as subjecting the hose to pressure beyond rated capacity,
exceeding minimum bending radius specifications or transfer of
materials not recommended by the manufacturer); (3) in the event
of damage caused by insects and/or rodents.
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THIS WARRANTY IS THE SOLE AND EXCLUSIVE WARRANTY

OF KANAFLEX AND IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED, IMPLIED, STATUTORY OR OTHERWISE CREATED UNDER
APPLICABLE LAW INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. IN NO EVENT SHALL KANAFLEX BE LIABLE FOR SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES, OR FOR LOSS OF
PROFITS.



Thotes:
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Accessories

Protection - Relief Valve - Mechanical

These Relief Valves offer an alterative to our diaphragm regulated designs for applications where pressure/vacuum level
control is less critical. Installed properly, they protect your system from excessive pressures/vacuums and keep your blower
from overheating.

ROTRON®

Mechanical
