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1.0 INTRODUCTION

This report presents a Remedy Implementation Plan (RIP) as part of Phase IV activities for the
Tank K Area at the former GE Facility (site) located at 50 Fordham Road in Wilmington,
Massachusetts. The site is listed as a Tier IA site with Release Tracking Number 3-0518.
Regulatory oversight is provided by the Massachusetts Department of Environmental Protection
(MA DEP). This RIP conforms to the regulatory requirements under 310 CMR 40.0874 of the
Massachusetts Contingency Plan (MCP).

Prior activities in the Tank K Area involved the removal of the gasoline-containing underground
storage tank (known as Tank K) in 1986 and assessment of the related contamination from prior
releases from the tank. Conclusions of these assessments indicated that groundwater in the
vicinity of the former Tank K contains gasoline-related compounds. This RIP is designed to
remove these compounds from groundwater in the Tank K Area.

The Phase III Remedial Action Plan Addendum for the Tank K Area, prepared by TRC
Environmental Corporation (TRC) in January 2000, selected biosparging and soil-vapor
extraction (SVE) technology as the remedy to implement at the Tank K Area. This RIP presents
the approach for implementation of this technology.

This RIP applies only to the Tank K Area at the site. Additional RIPs will be prepared
individually for other areas of concern at the site.

1.1 Site Description

The site property is an approximately 13-acre parcel of land located east of Fordham scr4m5-[6f.8 Tm (other )Tj .7 0 0 11 128 36tely c.5 T]11.2 0 52.6 Tm o0.018locat0 



designates TRC as an authorized representative of LMC, and covers all managerial and

administrative requirements, in addition to the actual cleanup of the site.

AMETEK and GSI Lumonics are the current tenants at the site. The Wilmington Realty Trust

currently owns the site. The Tank K Area, as shown on Figure 1-2, is located on the north end of

the site to the east of Building 2, which houses the GSI Lumonics operations.

1.2 Overview of Investigation History

At the time of the 1986 removal of Tank K, it was discovered that a gasoline release had

occurred from this tank. During the 1990 site-wide Phase II Investigation (Phase II

Comprehensive Site Assessment Report, prepared by GZA in April 1990), sampling efforts in the

Tank K Area identified the presence of gasoline-related compounds in soil and groundwater.

Additional data were gathered in the Tank K Area in 1996 by EMCON to further determine the

extent of impacted soil and groundwater. The field work included the installation of six new soil

borings and two new groundwater wells, a soil vapor extraction pilot test, and an aquifer test. A

report documenting field activities and results was submitted to the MA DEP in January 1997.

The results of this investigation revealed that the soils above the water table did not exceed the 9
S-i/GW-I cleanup standards (i.e. unrestricted or residential area soil). Therefore, soil is not

considered to be a medium of concern in the Tank K Area. Groundwater results from this

investigation and TRCs rcntp~iiTstudy indicate tat benzene, toluene, ethylbenzene, and

xylene (BTEX), as well as methyl tert-butyl ether (MTBE), are present in some wells at

concentrations exceeding the GW-i cleanup standards. The approximate extent of groundwater

exceedances in the Tank K Area is shown in Figure 1-2. --- e r-oe

In February 1998, EMCON, on behalf of LMC, conducted a Focused Feasibility Study to

compare the remedial alternatives for the Tank K Area with alternatives developed since the

Phase III RAP was prepared. The study recommended the implementation of chemical oxidation

to treat the groundwater and soils in the Tank K Area. On March 2, 1998, LMC requested DEP

approval to change the selected remedy for the Tank K Area, as presented in the Phase III RAP,

from soil vapor extraction to in-situ chemical oxidation. This technology was conditionally

approved by MA DEP on August 24, 1998, pending the results of a pilot test that included in-situ

treatment of saturated soil and groundwater in the Tank K Area via chemical oxidation. The
Phase IV RIP, submitted to DEP on April 14, 1998, included in-situ treatment of saturated soil

and groundwater in the Tank K Area via chemical oxidation.

The chemical oxidation pilot test was conducted from November 1998 through January 1999.

On May 19, 1999, the Chemical Oxidation Tank K Pilot Test letter report was submitted to DEP

to document field investigation activities and the results of the pilot test of the recommended

chemical oxidation technology. The pilot test was not successful, as it failed to show that it

could achieve cleanup standards and indicated that the cost would exceed prior estimates. The

letter report included a request for DEP approval to change the remedial action alternative for the

Tank K Area based on a reevaluation of other feasible technologies.

To evaluate an alternate remedial technology for the Tank K Area, TRC submitted a work plan

for a Biosparging/Soil Vapor Extraction (SVE) Pilot Test in October 1999. On November 2,
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1999, DEP approved the work plan, and the pilot test was conducted from November 29 -
December 2, 1999. The Phase III Addendum Report, submitted to DEP on January 24, 2000,
summarized the pilot test results, concluded that the technology would be effective, and
recommended that a full-scale system be implemented.

1.3 Work Rationale

In 1995, MA DEP established the site cleanup goals as the Method 1 S-3/GW-l standards, as
established in the MCP. GW-1 represents potential drinking water aquifers, and is thus
appropriate for the site area. S-3 soils have the lowest likelihood of contact with people. S-3
soils are defined as soils that are isolated in the subsurface (greater than 15 foot depth), paved, or
otherwise covered with a barrier preventing direct contact with people. This soil type can also be
unpaved surface soil, but only adults may be present and only for low frequency and low
intensity uses. This standard is appropriate for the site, as it is used for industrial purposes and
will continue to remain such for the foreseeable future. Also, the vast majority of the site is
either paved or covered by buildings.

Because soils in the Tank K Area currently satisfy S-3 standards, the cleanup goals pertinent to
this RIP are limited to the GW-1 standards for BTEX andMTBE in o1uw er. Thd
remediation system design is, therefore, based on the removal of BTEX and MTBE to achieve
the GW-1 standards summarized in Table 1-1.

Table 1-1
Groundwater Remedial Action Cleanup Goals

CONTAMINANT OF CONCERN GW-1 GROUNDWATER CLEANUP
GOAL (pg/I) PER MCP

Benzene 5
Ethylbenzene 700
Toluene 1,000
Xylenes 10,000
MTBE 70
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2.0 MANAGEMENT

2.1 Project Organization

2.1.1 Key Contacts

The responsible party for this site is TRC Environmental Corporation (TRC). The contact
person at TRC is:

Ms. Paola Macchiaroli, Ph.D., Manager
Boott Mills South, Foot of John Street
Lowell, MA 01852
(978) 656-3582

TRC is responsible for the implementation of this RIP. The Licensed Site Professional (LSP) of
Record is:



2.3 Inspections and Monitoring

Inspections and system monitoring will be conducted to ensure adequate performance of the

remedial action. The types and frequencies of inspections and system monitoring are described

in Section 4.3.

2.4 MCP Deliverables

Following system installation, a Phase IV As-Built Construction Repo will be prepared,
including as-built construction drawings. The As-Built Report will include remediation activities

conducted, tests and measurements performed, and any significant modifications of the design as

described in this RIP.

After initial system startup, shakedown, and testing, a Phase IV Final Inspection Report will be

prepared. The Final Inspection Report will document the findings of the inspection as conducted

by the LSP. The final inspection will ensure that the remedial action is being performed in

accordance with the RIP and is meeting the projected performance. The Final Inspection Report

will be accompanied by a Phase IV Completion Statement, and will include an opinion by the

LSP as to whether the RIP implementation has been completed in accordance with the MCP.

System operation after startup will proceed under Phase V of the MCP. Periodic system

operation reports will be prepared until the remedial action objectives are achieved and a

Response Action Outcome Statement can be prepared. At that time, the remedial system will be

permanently shut down.
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1. Based on both a deficiency in dissolved oxygen and elevated VOC levels observed during
the pilot test, the area of concern appears to be centered near monitoring well WE-4S (see
Figure 1-2). This represents a shift in location to the east when compared to data collected
in the past, which can be explained by the anticipated eastward migration of contamination
along the observed groundwater flow path in this area. (Well WE-2hich had the highest
BTEX readings in 1995, exhibited relatively high dissolved oxygen levels during the 1999
pilot test and is now considered to be upgradient of the primary plume.)

2. The northern boundary of the area of concern has been set approximately halfway between
monitoring well WE-7, which exhibited a total BTEX concentration of 4.4 mg/L, and
monitoring well GZA-5, which had no detection of VOCs. This location is cross-gradient
from well WE-4S with respect 



The selected remedial alternative for the Tank K Area is biosparging with SVE to treat dissolved

BTEX and MTBE. Biosparging involves injection of compressed air below the groundwater

table using injection wells or points. As air bubbles move vertically and horizontally through the

saturated zone, a portion of the oxygen in the injected air is transferred from the vapor phase into

the dissolved phase and becomes available to enhance biodegradation of BTEX and MTBE. The

selected remedial alternative mainly relies on this process to reduce contaminant levels in
groundwater. The pilot test (TRC, 1999, Biosparging Pilot Test Report) indicated that

groundwater in the area of concern is virtually depleted of oxygen. Additional oxygen delivered

to the subsurface should, therefore, significantly increase the rate of biodegradation of BTEX

and MTBE.

The secondary clean-up mechanism is conventional air sparging through which VOCs are

stripped from groundwater and transferred into a vapor phase. An SVE system captures VOCs

in the vadose zone using a system of horizontal extraction lines. The soil gas extracted by SVE
is captured and treated by a granular activated carbon (GAC) system.

The main function of the SVE component is to capture VOCs removed from the groundwater by
biosparging. However, the SVE component of the proposed remediation system also establishes

a subsurface air flow and creates conditions for 'venting and enhanced biodegradation of any
residual contamination of soils. Of particular interest is the potential for enhanced degradation
of residual soil contamination in the zone that 



The design of the biosparging/SVE system was based primarily on the results of the successful
field pilot test. The adequacy of this design is demonstrated through a comparison with both the
pilot test observations and the results of a more theoretical approach using information found in
the technical literature. A summary of the pilot test results is presented below:

" The aquatic environment in the source area is extremely oxygen deficient, in sharp contrast
to the highly oxygenated groundwater outside of the area of concern. This indicates that
biological degradation of petroleum hydrocarbons actively occurs but is limited by available
oxygen. Therefore, applying a biosparging/SVE technology to add oxygen to the aquatic
system will significantly accelerate the naturally occurring biodegradation of petroleum
hydrocarbons.

* The effectiveness of a direct-push technique (Geoprobe) to install injection points in the area
of concern was confirmed. However, some injection wells had to be installed away from the
locations designated in the work plan due to refusals. Therefore, a hollow stem drilling
technique will be used in conjunction wth aeoprobe to place the ijectio intsia
locations designated in this RIP.

* The initial design of the air injection points proved to be adequate. However, larger diameter
tubing and larger connection fittings have been incorporated into the full-scale design of the
injection points to reduce the injection pressures.

* The compressed air injection rates necessary to achieve effective contaminant removal
ranged from 1 to 2 1 

effectivedur1.4 0 0 11 371 500 Tm m (58e )Tj 11.3 0 0 11 206 486.2 91 (58e )Tj 1 th (58e8ver, )Tj 11.6 0 0 11 420 443.8 9h (58eection t 0 0 11 247 430.15Tm (58eectionwas 0 0 11 138 444 T5T5 (58eessaryfound0 0 11 104 458 Tm (T345hged )Ttha7 0 0 11 483 401.1 Tm 345h3)Tj 11.3s6 0 0 11 247 430.11Tm  45h3)Tj 1 )Tj 15 0 0 11 182 430.1 T7  45h2aminawer7 0 0 11 438 443.8214  45h2amina1.7]TJ .5 0 0 4.Tm  (effective1.7 0 0 11 202 401.7 T7  45aminantuld 0 0 f 10. 0 11 175398 443.8 17  45amina1_0 1 Tf 11.7 0 0 11 335 401.5 T2  45aminaallevi10.8 0 0 f 10. 0 11 175335 401.5 8.5 44 )Tj /T1y0 1 Tf 11.7 0 0 11 190 499.93965 44 



0 The hydrocarbon mass removal rate was quite low (maximum 0.01 lbs./hour).
Approximately 0.1 lbs. of hydrocarbons were removed during the entire test. This finding

was utilized to size an air treatment device for the full-scale remediation system.

3.5.1.] Spacing of Injection Points

Design: The proposed injection points will be installed in a series of parallel rows, as shown in

Figure 3-1. The rows will be spaced approximately 40 feet apart along the axis of groundwater

flow (i.e., in the direction of groundwater flow), with an approximate 30-foot spacing between

individual injection points along a given row (i.e., in a direction perpendicular to groundwater

flow).

Basis of Design: A biosparging system relies on enhancing natural biodegradation processes by

adding oxygen to the subsurface. As discussed above, it is not necessary to install air injection

points with overlapping radii of influence. However, to be conservative, the spacing between the

spargepoints was established to be consistent with the radius offinfluence oberiEd3uringthe
pilot test. During the fi ilot test, increases in dissolved oxygen levels were observed at

distances greater tha20 fee from the injection points. Consequently, for purposes of the

design, the radius of influence of an individual injection point was assumed to be at least 20 feet.

The proposed 40-foot distance between rows of injection points along the axis of groundwater
flow is consistent with this finding, with design conservatism provided by the fact that

groundwater flow will transport the dissolved oxygen between rows. A lesser spacing (30 feet)
was selected in a direction perpendicular to groundwater flow due to the reduced transport of

groundwater and dissolved oxygen between adjacent injection points in a given row.

3.5.1.2 Number of Injection Points

Design: Given the assumed area of concern (Figure 3-1), the above spacing results in a system
configuration of four rows of injection points, with five injection points along each row for a

total of 20 injection points.

Basis of Design: Once the spacing between injection points has been established, the required

number of rows and injection points per row becomes a function of the size and shape of the area

of concern. The footprint of the area of concern shown in Figure 3-1, and thus the proposed

configuration of four rows of five injection points, is based on observations made during the pilot

test and earlier monitoring data (as previously discussed in Section 3.3). The actual number of

rows and injection points along a row will be determined during system installation based on

field screening results as the individual injection points are installed. The procedure for this
determination is addressed below.

3.5.1.3 Air Injection Rate

Design: The design air injection rate for each injection point is 1.65 standard cubic feet per

minute (SCFM), resulting in a total air injection rate of 33 SCFM for the proposed 20 injection

points.
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Basis of Design: The design air injection rate of 1.65 SCFM was selected based on a series of
calculations that incorporate conservative parameter assumptions (see Appendix A). As a result,
this air injection rate is considered to be appropriate and sufficient to achieve the remediation
objectives even considering the localized variability of actual subsurface conditions and the



the first injection point in the middle of the row, and then expand Row #2 as described in
Steps 2 and 3.

5. Continue installing rows of 



displacement blower. The blower package will include silencers, coolant re-circulation, after-
cooler, and necessary instrumentation and piping. Refer to Figure 3-3 and Appendix C for the
blower package details.

The configuration of the biosparging points is intended to minimize the potential for short-
circuiting of air through the porous subsurface material. Nevertheless, the existing observation
wells will be monitored for signs of short-circuiting such as pressure increase. Appropriate
measures will be taken (such as reducing the injection pressure and temporary shutdown oS2-0 6.394on taken dtin8S4h4ing (sl4u12 43 0 0 12 46d sign8m8 138 695oircuitinr24 12 2996.6 Tm (Refer )T 11.5 0 0 182 2996.6 TmOper





3.5.7 Work Plans and Procedures

Ancillary to the successful implementation of this Remedy Implementation Plan for the Tank K

Area are the following:

* Emergency Control Procedures
* Waste Management Plan
* Environmental Receptor Protection Plan
* Operation, Maintenance, and Monitoring Plan
* Health and Safety Plan

The first four of these documents are contained within this Remedy Implementation Plan along
with the implementing procedures. The Health and Safety Plan for the Tank K Area has

previously been prepared and presented in the Remedy Implementation Plan for the Eastern

Parking Lot Area (TRC, July, 2000). It is incorporated by reference into this Remedy
Implementation Plan.

3.6 Emergency Control Features

3.6.1 Accidental Spill Control and Containment Systems

The selected biosparging/SVE technology has low potential for creating spills or discharges of

potentially hazardous materials during remediation. The media in use by a biosparging
component is low pressure (maximum 12 psi) air with no oil or vapors. The SVE component of
the remediation system has equipment that may potentially accumulate contaminated liquid
(moisture knockout drum) and solids (GACs).

Control measures will be taken to prevent and control spills or discharges of potentially
hazardous materials during remediation activities at the site. Potential spills, leaks or discharge

sources include the moisture knockout drum, piping systems, and emissions from the SVE
system.

All reasonable measures will be taken to ensure that spills or releases of hazardous materials do

not occur or spread. Immediate measures will be taken to control and contain any spill within
the immediate location, where feasible, or site boundaries. Immediate measures could include

the following:

* Attempt to identify the material and associated hazards

* Secure the boundary of the affected area, and deny entry to unauthorized personnel

* Locate and stop or control the source of the leak by use of applicable means

- Plug storm-sewer drains and recover spilled material
- Construct emergency diversionary berms or dikes

* Remove or retrieve any discharged liquids, sludges or solids if possible.
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3.6.3 Leak Detection Systems

A leak detection system is not applicable because no hazardous liquids or vapors will be handled
or generated during the operation of the remediation system.

3.7 Waste Management Plan

The following Waste Management Plan (WMP) has been developed to establish required
procedures and protocols for identifying, containing, labeling, storing, handling, and disposing of
contaminated materials that will be generated during remedial activities at the Tank K Area.
These materials may include gasoline-contaminated soil, groundwater, spent granular activated
carbon (GAC) and personal protective equipment (PPE).

3.7.1 Waste Materials

Soil

Minor volumes (less than 5 cubic yards) of contaminated soil will be generated during drilling
operations for the installation of the air sparging points. This material will not be used for
backfill and will be stored in DOT-approved 55-gallon drums for off-site disposal at an approved
landfill or recycling facility. 50L5 2
All trenching will be undertaken in a manner to minimize the volume of soil that will be
excavated. Contaminated soil is not expected to be encountered during shallow trenching
operations (0 to 1 feet) for the installation of the SVE laterals. Field headspace screening of soil
will be conducted during trenching activities using standard MA DEP headspace techniques to
confirm that the shallow excavated soil is not contaminated. Any uncontaminated soil from the
trenching that is not used as backfill on site will be disposed, recycled, or used as general backfill
material. If this material is temporarily stored on site, it will be stored in roll-off containers to
prevent releases.

Groundwater

Small quantities of contaminated groundwater will be generated during routine operations and
performance monitoring of the biosparging remediation system, including SVE condensate
collected in the moisture knockout drum and purge water generated during groundwater
sampling activities. These small quantities will be treated using the existing on-site groundwater
treatment system in the Tank Farm Area. Large quantities of generated wastewater (if
applicable) would be containerized and properly disposed off site.

Granular Activated Carbon (GAC

As previously described, a small GAC system will be installed to treat the SVE soil gas prior to
discharging it to the atmosphere. Two Carbitrol Model G-2 units, each with 170 lbs. of carbon,
will be utilized to treat the SVE soil gas. The carbon consumption calculation (Appendix E)
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indicates that the two absorbers with 340 lbs. of carbon will be able to operate 3-4 months before
change-out.

Personal Protective Equipment (PPE)

Any spent PPE will be containerized in pails and/or drums and characterized for off-site
disposal, as needed.

3.7.3 Waste Storage

Contaminated soil, groundwater, and spent GAC will be containerized in DOT approved 55-



3.8.2 Drainage Features

Implementation of the selected remedy should not significantly alter drainage features at the Site.
To the extent possible, all disturbed areas will be restored to original grades and surface
conditions (e.g., asphalt).

3.8.3 Natural Resource Areas

Outfall 002 and the wetlands are situated along the eastern boundary of the property, east of the
Tank K remediation area. The work will be conducted approximately 300 feet from the wetlands
and Outfall 002. Potential impacts to these areas will be prevented as discussed in Section 3.9.

3.8.4 Local Planning and Development

Remediation of the Tank K Area is expected to be completed within 3 to 5 years. The site
property is zoned industrial and can continue to be used for industrial or commercial activities.
Implementation of the selected remedy should not adversely impact local planning or
development. The agreement between the property owners and the current tenant allows for
potential expansion of Building 2, and the parties are aware that expansion plans need to be
coordinated to prevent impacts to system operations.

3.9 Environmental Receptor Protection Plan

The objective of the Environmental Receptor Protection Plan is to define the environmental
protection requirements associated with potential land, water, air and noise impacts during
remediation activities at the Tank K Area. This Plan summarizes the protective measures that
will 





wetlands (see Figure 3-1). The work area is not located in the wetland buffer zone (within 100
feet of the wetlands), and hence is not subject to 310 CMR 10.02. However, TRC will issue a
letter to the North Reading Conservation Commission notifying them of the start of remedial
actions.

Daily inspections of any control measures determined to be necessary will be conducted during
system installation, and any necessary maintenance will be performed to ensure proper
protection of the wetland areas. In addition, the emergency control features detailed in Section
3.6 will be used to prevent and/or control accidental spills and releases.

3.9.7 Air Resources Protection -

Activities will be conducted to comply with all dust regulations imposed by local air pollution
agencies. At no time will dust generation be allowed to exceed 1 mg/m3 without implementing
appropriate controls. During the progress of work, the contractor will 



4.0 OPERATION, MAINTENANCE AND MONITORING

This Operation, Maintenance, and Monitoring Plan (OM&M Plan) has been developed to ensure

the effectiveness of the remedial activities at the Tank K Area of the Former GE facility in

Wilmington, MA. This OM&M Plan is a required element of the RIP as described under 310

CMR 40.0874(d) of the MCP and is intended to be used for the operation of the biosparging and

SVE remediation systems.

4.1 Contacts

The contact person at TRC is:

Ms. Paola Macchiaroli, Ph.D., Project Manager

TRC Environmental Corporation
Boott Mills South, Foot of John Street
Lowell, MA 01852
(978) 656-3582

The Licensed Site Professional (LSP) of Record is:

Mr. Bruce Hoskins, P.E., LSP #7109
URS Corporation
5 Industrial Way
Salem, NH 03079-2830
(603) 893-0616

4.2 General Operating Procedures

The main equipment item of the biosparging system will be a compressor to deliver air into the

saturated zone. The main equipment items of the SVE system will be a vacuum blower to

extract soil gas from the vadose zone, a water knockout vessel, and a GAC system to treat the

extracted soil gas. The main equipment items of both systems will be secured and manifolded to

their respective biosparge points and SVE laterals in a locked equipment enclosure. A brief

description of the operational requirements for each major system element is provided below:

Biosparging Compressor. The source of compressed air will be an M-D Pneumatic Model

4002-21B2 rotary positive displacement blower (or equivalent) with silencers, coolant re-

circulation, after cooler, and necessary instrumentation and piping. The air compressor will be

capable of delivering 1.65 SCFM per injection point or 33-SCFM for the entire 20-point system.

The biosparging wells will be connected through a manifold system to a single pipe connected to

the air compressor located within the locked equipment enclosure.

Soil Vapor Extraction (SVE) Blower. 

20-pTj 11 Tf 12 0 0 11 107 170 Tm  3411 85 eV.8pressor s975 226.5 Tm0 1 Tf 113s Biospar 0 0 11 197stem per toS 0 11 5455 2(bef 1111 14p4 S5 0iigur11 205 198.2 Tt )Tj 11.631 101 0 0 1111 179 156.ifold 06 212.3 a1c0 11 142 1281 33 loc36m (0.8presopj s11 30 0891111 14p4 Sf1 4.5 0 0 )Tj 11.6 0 0 00 0 11 3j 10.9 Tj 11.7 0 0 11 197ststem310 00 10.99 01j  Tm (pipe )Tj 1510 00 5on 



through a manifold system to a single pipe connected to the SVE blower located within the

locked equipment enclosure.

Water Knockout Vessel Some groundwater may be inadvertently extracted during SVE system
operation. A 30-gallon water knockout vessel will be installed upstream of the SVE blower to

separate and collect any extracted groundwater. To prevent overflows, the water knockout
vessel will be equipped with a high-level float control switch to shut down the system in the
event the knockout drum fills with water to a pre-set level. The water knockout vessel will be
located within the locked equipment enclosure.

Granular Activated Carbon System. Two Carbitrol, Model G-2 GAC units, each with 170 lbs.
of carbon, will be connected in series and utilized to treat the SVE system effluent prior to
discharging it into the atmosphere. The carbon consumption calculation indicated that this
specific GAC setup will be able to operate four months before breakthrough of VOCs. The GAC
system will be monitored for breakthrough of VOCs in accordance with Section 4.3 Monitoring
Program. Breakthrough will be determined to have occurred when total VOCs reduction is less
than 95%. The extracted soil gas will be monitored at 





pressure and will allow TRC personnel to determine, via a telephone and modem, whether the

system is operating properly.

Routine system monitoring, as detailed in Section 4.3, will be conducted to ensure proper

operation of the biosparging and SVE systems. At a minimum, the systems will be manually shut

down if the routine monitoring indicates the following:

* The temperature of the compressed air from the biosparging compressor (as measured prior

to the copper air cooling loop) is above the predetermined critical value of 300*F. A

temperature above the predetermined critical value of 300*F indicates that the biosparge

compressor is malfunctioning. The biosparging and SVE systems will be shut-down and will

not be restarted until corrective actions have been taken. Corrective actions will be detailed

in the on-site OM&M Plan.

" VOC breakthrough is detected between SVE treatment unit GAC-1 and GAC-2, as

determined by treatment efficiency. The granular activated carbon of unit GAC-1 will be

replaced and this unit will become the secondary unit and unit GAC-2 will become the

primary treatment unit. Vapor monitoring will be conducted at the restart of the system to

ensure that 95% treatment efficiency is being achieved at the primary GAC unit.

4.2.4 Maintenance

Maintenance requirements specified by the manuf (Sf 10.5 4 )2 0 0 11 385 412.5 Tm (ned )Tj 11.7 0 0 11 384 082.6 Tm idmencified 4.743 0.027 Td duoring 
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4.3.1 Systems Monitoring

Monitoring and upkeep of equipment will be conducted in accordance with the manufacturer's
instructions, which are attached as Appendix F. Systems monitoring inspection forms (Appendix
G) have been prepared to summarize currently anticipated items for the biosparging and SVE
remediation system monitoring. These forms may be modified to reflect any modified
requirements determined during start-up testing. These inspection forms will be included with
the on-site OM&M Plan and will be completed by the OM&M technician during monitoring
activities.

As previously discussed in Section 4.2.3, the remediation systems will be equipped with high
level water and pressure sensors for automatic shutdown in case of system malfunctions. This
automatic shutdown system is also equipped with a basic remote monitoring system to minimize
and/or mitigate shutdown time periods. In addition, other shutdown scenarios, included in
Section 4.2.3, will be followed to prevent system malfunctions.

4.3.1.1 Biosparging System

The components of the biosparging system monitoring are outlined on the Systems Monitoring
Inspection Forms (Appendix G). In general, biosparging monitoring will include: 1) temperature
and pressure of the air compressor discharge prior to the air cooling copper loop; 2) temperature
and pressure of the air compressor discharge after the air cooling loop; and 3) flow (SCFM) to
the individual air sparging points. Temperature and pressure will be measured usingidedicated
gauges and the flow will be measured using dedicated flow meters installed at each sparge point.

4.3.1.2 SVE System

The components of the SVE system monitoring are outlined on the Systems Monitoring
Inspection Form. In general, SVE monitoring will include: 1) vacuum at each extraction line; 2)
vapor concentration at 





" pH
* Temperature
e Pressure

Depth to groundwater in the observation wells will be recorded using a Solinst electronic water
level indicator. Pressure will be measured by 







Emergency vehicle access will be maintained at all times in the event of an emergency. During
installation excavation activities a clear means of road access of at least 25 feet in width around
the perimeter of the work area will be maintained for fire department and emergency response
vehicles access to buildings at the site. Traffic remediation activity and parking areas will be
monitored by TRC personnel. A designated area will be made available for parking for
construction personnel.

8.0 REFERENCES

TRC, Biosparging Pilot 
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APPENDIX A

BIOSPARGING/SVE DESIGN PROCEDURE
CALCULATIONS





results in approximately 33 ft3/min / 20 points = 1.65 ft/min air injection rate per
point. Space injection points approximately 30 feet apart.

7. Cross-check the injection rate and spacing with the pilot test results.
The majority of the December 1999 pilot test was performed (and with good results)
using approximately 2 ft3/min air injection rate per point. Therefore, the above
selected air injection rate of 1.65 ft3/min is achievable and proved to be effective.
The air injection points will be spaced 30 apart. Radius of influence (based on
increase in dissolved oxygen) was measured at a distance of 20 feet from the injection
points. Therefore with 30 feet of spacing between the injection points the radii of
influence will overlap approximately 10 feet.

8. Select SVE extraction 



APPENDIX B

GROUNDWATER FIELD HEADSPACE PROCEDURE
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1. Use the following equation to calculate the total dissolved VOCs concentration in g/L

Cvoc = Vap (L) * C.,.1-6-MW (g/mol)= [g/L]
22.4 (U.mol) * VH20 (L)

or to convert the total dissolved VOCs concentration from gIL into mg/L multiply the
above equation by 103 mg/g :

Cvoc =Vap. C", -10.1. MW * 10 mg/g =V -. C .10.MW = [mgIL]'
22.4 LJg-mol * VH20 22.4 Ug-mol * Vm20

where 22.4 Umol is a molar volume at room temperature and pressure; Cp is PH)
reading in volumetric parts per million; MW is an 



APPENDIX B

GROUNDWATER FIELD HEADSPACE PROCEDURE

The aerial extent of the area of concern will be accurately determined during the
installation of the biosparging points. The area of concern is defined as an area where a
total dissolved concentration of VOCs in groundwater is 10% of the GW-I standard for a
total of BTEX + MTBE: 0.1 * 11,775 ug/L = 1,178 ug/L or approximately"" 1 mg/L. t

The total dissolved VOCs concentration will be determined using a groundwater
headspace. The following procedure will be used to determine the total dissolved VOCs
concentration based on the measured headspace.

1. Collect a 0.1 liter groundwater sample (VH2O) from a sparge point. Place a sample in
a 2.0 liter (Vvap) glass flask with a side tube outlet. Seal off the flask with a rubber
stopper and a tubing valve.

2. Warm sample water to approximately 150 "F to facilitate volatilization of VOCs.
Shake the flask vigorously for 1 to 2 minutes.

3. Connect the flask's outlet to the photoionization detector (PID) and measure the
vapor concentration (Cvap, ppm). Use an in-line moisture filter upstream of the PID.

4. Use the following equation to calculate the total dissolved VOCs concentration

(CH20, mg/L):

CH20 - Vvap* Cap*10-3 MW
22.4 L/g-mol * VH20

where 22.4 L/g-mol is a molar volume at room temperature and pressure; MW is an
average molecular weight (taken as 100 g/mol for the vapors assuming 50% toluene
and 50% xylenes); remaining variables are defined above. Based on the above
equation, the measured vapor concentration of 10 ppm, corresponds to
approximately 0.9 mg/L of total VOCs.
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APPENDIX C

AIR SUPPLY TUBING SIZING CALCULATIONS



APPENDIX C

AIR SUPPLY TUBING SIZING CALCULATIONS

INPUT DATA

Tubing diameter (D)
Maximum tubing length (L)
Maximum flow per point (Q)
Specific roughness (e)
Initial pressure (Pin)
Atmospheric Pressure (Pat)
Temperature (T)
Air viscosity at 60"F ([t)
Air density at 60"F (p)
Molecular weight of air (MW)
Universal gas constant (R)
Gravitational constant (gc)

CALCULATED PARAMETERS

1. Mass flowrate per unit area (G)

2. Reinolds number (Re)

3. Friction factor (f)

- 0.5 inches
- 500 feet
- 2 SCFM
- 0.00008 inches
- 12 psig or 26.7 psia (3,844.8 lbs/ft)
- 14.7 psia (2,116.8 lbs/ft)
- 60"F
- 3.62 .107 lbf-sec/ft2
- 0.075 lbs/fl3

- 29 lbs-lb-mol
- 1545 ft-lbf/lbmol-*R
- 32.17lbm-ft/lbf-sec 2

- Rst * Q * Pin/Pat/A = 3.34 lbs/s/fl 2

where A = nD 2/4 = 0.00136 ft2

- D - G / p = 371,974

- 0.0146 (from table)

4. Final pressure (Pout) - (Pin2 - f*L*G2 *R*T/D/ge/MW)"=
= 25.1 psia or 1.6 psi pressure drop - acceptable pressure drop for this tubing
diameter.

REFERENCES

Davi's Handbook of Applied Hydraulics, McGraw Hill, 1993

L2000-232 Appendices

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

C-1



APPENDIX D

SVE PIPING SIZING CALCULATIONS



APPENDIX D

SVE PIPING SIZING CALCULATIONS

INPUT DATA

Main pipe diameter (D)
Main pipe length (L)
Min pipe flow (Q)
Specific roughness (e)
Initial pressure at end of line (Pin)
Atmospheric Pressure (Pat)
Temperature (T)
Air viscosity at 60'F (p)
Air density at 60'F (p)
Molecular weight of air (MW)
Universal gas constant (R)
Gravitational constant (gc)

CALCULATED PARAMETERS

1. Mass flowrate per unit area (G)

2. Reinolds number (Re)

3. Friction factor (f)

4 inches
300 feet
120 SCFM
0.00008 inches
-0.5 psig or 14.2 psia (2044.8 lbs/fl 2 )
14.7 psia (2,116.8 lbs/ft2)
60"F
3.62 .10- lbf-sec/ft 2

0.075 lbs/ft
29 lbs-lb-mol
1545 ft-lbf/lbmol-"R
32.171bm-ft/lbf-sec 2

Rst * Q * Pin/Pat/A = 3.12 lbs/s/ft2

where A = tD 2/4 = 0.087 ft 2

D . G / p = 2,783,974

0.0116 (from table)

4. Final pressure (Pout) - (Pin 2 - f-L.G2 R.T/D/ge/MW)0 -
= 14.05 psia or 0.15 psi pressure drop - acceptable pressure drop for this pipe
diameter.

REFERENCES

Davi's Handbook of Applied Hydraulics, McGraw Hill, 1993

L2000-232 Appendices

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
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APPENDIX F

EQUIPMENT MANUFACTURING INFORMATION



ROOTS PAK=
UNIVERSAL RAF* PACKAGED UNITS

DISCHARGE PIPE SIZES 2" THRU 6"

I, J[

BASIC PACKAGE
DESCRIPTION

Available through Authorized
Roots Distributors, RootsPakTM com-
pletely assembled, factory-engineered
and guaranteed packages incorporate
17 frame sizes of Universal RAI rotary

PACKAGE COMPONENTS

blowers in 3 package arrangements to
suit your various installation and appli-
cation requirements. Flows to 



RIOOTS
OUTLINE DRAWING & DIMENSIONAL TABLE

TYPE "S" PACKAGE M

SLIDE BASE -

UNTZED
BASE I DSCHARGE

SLENCER GE

D - MPT DISCH-ARGE -

TYPE "F" PACKAGE

SUDEBASE

UNITIZED
BASE/DISCHARGE
SILENCER -

D - MPT DISCHARGE

TYPE "V" PACKAGE

Y-BELT
GUARD

INLET FILTER-SILENCER

SLOWER
V-BELT
GUARD

FLEXIBLE
CONNECTOR

D - MPT DISCHARGE

NOTES:
1. All 



ROOTSPAKT M PERFORMANCE TABLE

I,-- 
a

Notes: 1. Pressure ratings based on inlet air at standard pressure of 14.7 psia, standard temperature of 680 F, and specific gravity of 1.0.
2. Vacuum ratings based on inlet air at standard temperature of 680F, discharge pressure of 30" Hg and specific gravity of 1.0.

I
IROOT S

FRAME SPEED 1 PSI 2 PSI 3 PSI 4 PSI 5 PSI 6 PSI 7 PSI 7 PSI  473 77.4 Tm (FC 0 6 353 71 10m (IRPSI )Tj 5.iHC 0 6 336 718.245m (3 ).)Tj /T2C 0 6 353 71 10mTm (PSI53 77.4 Tm (F, ).4 Tm (97 (3 ).)Tj /T5C 0 6 336 718.25m ((PSI53 77.4 Tm (F, ).4 Tm 5m ((PSI53 77.MAX.3 718.4 Tm (PSI54m (3 ).)Tj /VACUUM (F, ).4 Tm Tm (P0.9ME )-3SZPEED1944(RPM 0 0 6 198 718.2 13 (P0.9ME )(CFM1 1 Tf 5.6 0 0 6 258 718.2 33 (P0.8ME )(BHP0 1 Tf 5.2 0 0 6 353 71 10152 (P0.8ME )[(CFM1 -1518(BHP0 -630(CFM1  0 6 143 718.2 T9 (P0.8ME )(BHP0 1 T 236 718.2 Tm (P0.8ME )(CFM1 1 T 258 718.2247 (P0.8ME )(BHP0 1 T 253 71 102m (1P0.8ME )(CFM1 1 T 274 718.3  Tm (0.8ME )(BHP0 1 T 236 718.2302(1P0.8ME )(CFM1 1 T 243 718.2322m (0.8ME )(BHP0 1 T 2 Tm (PSI 39(1P0.8ME )(CFM1 1 T 243 718.2359(1P0.7ME )(BHP0 1 Tf 5.3 0 0 6 373 718.2377(1P0.7ME )(CFM1 1 Tf 5.2 0 0 6 336 718.2397(1P0.7ME )(BHP0 1 T58 718.2415(1P0.7ME )(CFM1 1 T ).4 Tm (36(1P0.7ME )(BHP0 1 T5258 718.2452 (P0.7ME )(CFM1 1 T 236 718.2472(1P0.7ME )(BHP0 1 T52 Tm (PSI490(1P0.7ME )[(CFM1 -1402(BHP0  0 6 158 718.2530(1P0.7ME )(H9C 0 6 336 718.2543 (P0.7ME )(CFM1 1 T 2 Tm (PSI56Tm (0.6ME )(BHP0 0 6.43 7187 90(695).)Tj /T1693 718.483 7187 1 47695).)Tj /T02 1 Tf 8.1 0 0 96253 71 7 136(695).)Tj /0.20 1 Tf 7.7 0 0 9 3 71 7 1Tm 695)6j 5.2 0 0 66274 7187 1.3 695)6j 5.20.32 1 Tf 8.1 0 0 96243 7187 200 695)6j 5.240 1 Tf 7.7 0 0 96158 7187 2T2C695)6j 5.20.32 1 Tf 8.1 0 0 968 7187 2m (a95)6j 5.220 0 66253 71 82249C695)6j 5.20.40 1 Tf 7.4 0 0 9 3 71 7 5m (695)7j 5.240 1 Tf 7.7 0 0 96143 7187 554(695)7j 5.260 0 66283 71 82Tm (695)8j 5.20.3 1 Tf 8.1 0 0 96243 7187 m (b83)Tj 5.2220 1 Tf 7.7 0 0 96274 7187 8 (b83)Tj 5.236002 1 Tf 8.1 0 0 96243 7187 1 0(b83) )Tj 5490 1 Tf 7.7 0 0 96274 7187 136(683) )Tj 50.6M 1 Tf 8.1 0 0 96243 7187 159(b83) )Tj 54_0 1 Tf 5.2 0 0 66274 7187 1.3 683) )Tj 50.8M 1 Tf 8.1 0 0 96243 7187 196(683).)Tj /431 1 Tf 5.2 0 0 6 368 7187 2T2C683).)Tj /1.1M 1 Tf 8.1 0 0 9.483 7187 233 683).)Tj /410 1 Tf 5.2 0 0 66213 7187 249C683).)Tj /1.3 0 0 6.43 7187 272C683)6j 5.239 0 0 6.13 7187 288C683)6j 5.21.6M 1 T68 7187 310C683)6j 5.2383 718.483 7187 325C683)6j 5.21.8 0 0 6.43 7187 346(683)7j 5.2362 1 Tf 8.1 0 0 968 7187 3Tm 683)7j 5.22.10 1 Tf 5.2 0 0 66243 7187 383(683)7j 5.2322 1 Tf 8.1 0 0 9 3 71 7 400C683)8j 5.220 0 672 Tm (P7 Tm (p83)8j 5.281 1 Tf 5.2 0 0 6 353 71 7 420C683)8j 5.23FC 0 6 393 71 7 43 (p83)8j 5.23.1M 1 Tf 8.1 0 0 96243 7187 457C683)8j 5.2290 1 Tf 7.7 0 0 96253 71 7 473(683)9j 5.23.30 1 Tf 7.4 0 0 9 393 71 7 529(683)9j 5.214M 1 Tf 8.1 0 0 96243 7187 550C68 )Tj 5281 1 T 3 71 7 5m (68 )Tj 52.0 1 Tf 7.7 0 0 96274 7187 8 (b0)Tj 7.4 5275 0 0 6.43 7187 1 0(b0)Tj 7.4 760 0 66258 7187 136(60)Tj 7.4 0.8 0 0 6.83 7187 15 (b0)Tj 7.4 732 1 Tf 8.1 0 0 962 Tm (P7 1.3 60)T.4 Tm (.20 1 Tf 7.7 0 0 96243 7187 196(60)T.4 Tm 70C 0 6 393 71 7 2T2C60)T.4 Tm (.6 0 0 6.43 7187 233 60)T.4 Tm 681 1 T 368 7187 249C60)T.4 Tm (9 0 0 6.43 7187 272C60)T.)Tj /66 0 0 6.68 7187 288C60)T.)Tj /2.32 1 Tf 8.1 0 0 96213 7187 309C60)T.P59Tm (0.6ME )(BH0 0 96274 7187 8 (b83)Tj 559)Tj40 1  Tf 8.1 0 0 96243 7187 200  718759P2.20.3  1ME 0..0Tf 8.811 0 0  T95f  1029Tm (0.084 5275 1 0 0  T17f  1029Tm (0..f 7.7 0 0 96274 7 Tf87 0 Td83104j /2.7 0 0 6.43 71871029Tm (02.Tf 8.1 0 0 9.483 3)2 Tf0.0 TfTd83101 Tm 6811 0 0  T 718711840 1 Tf 7.7 0 0 96153 71 7 11840 198 5.2 0 0 0 6.43 71871Tj40 13T25.239 0 0 6.13 71811840 1954 5275 0 0 6.430)T.)1Tj40 13T85.239 0 0 6.13461811
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EOOIsROOTSPAK'" TECHNICAL DATAS( iMAXIMUM RECOMMENDED FLOW / PRESSURE / VACUUMFOR SILENCER SIZES LISTED BELOWBlowerFrame Type "S" and "F" Packages Type "V" PackageSizePart Part Maximum Flow / Pressure / Part Maximum Flow!Number Number Horsepower Number Horsepower9 22 22-1.5-2S 22-1.5-2F 75 CFM 3-12 PSIG /5 HP 22-2V 75 CFM / 14" Hg24 24-2-2S 24-2-2F 140 GEM 3-7 PSIG 7.5 HP 24-2V 140 GFM / 14" Hg32 32-1.5-2S 32-1.5-2F 100 OFM/7-15 PSIG/1OHP32 32-2-2S 32-2-2F 140 CFM / 7-15 PSIG 15 HP 32-2V 110 CFM / 15' Hg33 33-2-2S 33-2-2F 150 CFM / 6-12 PSIG 10 HP 33-2V 160 CFM / 14" Hg36 36-2.5-2.5S 36-2.5-2.5F 200 GEM / 3-7 PSIG 10 HP 36-2.5V 250 CFM / 14" Hg36 36-3-2.5S 36-3-2.5F 300 CFM / 3-7 PSIG 15 HP42 42-2-2S 42-2-2F 140 CFM / 9-15 PSIG /15 HP 42-2V 160 CFM /14" Hg45 45-2.5-2.5S 42-2.5-2.5F 200 CFM / 5-10 PSIG /15 HP 45-2.5V 220 CFM / 14" Hg45 45-3-2.5S 42-3-2.5F 240 CFM / 5-10 PSIG /15 HP45 45-3-3S 45-3-3F 300 GEM / 5-10 PSIG /20 HP 45-3V 350 CFM / 14" Hg47 47-3-3S 47-3-3F 400 GEM 13-7 PSIG / 15 HP 47-3V 400 CFM / 14" Hg47 47-4-4S 47-4-4F 530 CFM / 3-7 PSIG /20 HP 47-4V 430 CFM / 14" Hg47 47-4-3S 47-4-3F 400 CFM / 3-7 PSIG /20 HP53 53-2.5-2.5S 53-2.5-2.5F 200 CFM / 9-15 PSIG / 15 HP 63-2.5V 250 CFM / 14" Hg53 53-3-2.5S 53-3-2.5F 300 GEM / 9-15 PSIG / 25 HP56 56-4-3S 56-4-3F 400 CFM / 5-10 PSIG /25 HP 56-3V 370 CEM / 14" Hg56 56-4-4S 56-4-4F 550 GEM /5-10 PSIG / 30 HP 56-4V 510 CFM / 14" Hg59 59-4-4S 59-4-4F 550 CFM / 3-7 PSIG /20 HP 59-4V 700 CFM / 14" Hg59 59-5-4S 59-5-4F 700 GEM / 3-7 PSIG /25 HP 59-5V 780 GFM / 14" Hg65 65-3-3S 65-3-3F 300 CFM / 9-15 PSIG /30 HP 65-3V 370 GFM / 16" Hg68 68-4-4S 68-4-4F 550 CFM / 6-12 PSIG /30 HP 68-4V 580 CFM / 16" Hg68 68-5-4S 68-5-4F 700 GFM /6-12 PSIG /40 HP68 68-5-5S 68-5-5F 850 GFM / 6-12 PSIG /50 HP 68-5V 700 CFM / 16" Hg615 615-6-6S 615-6-6F 1350 CFM / 3-7 PSIG / 40 HP 615-6V 1400 GEM / 12' Hg76 76-4-4S 76-4-4F 550 GEM / 9-15 PSIG /40 HP 76-4V 670 GEM / 16" Hg711 711-6-5S 711-6-5F 1000GFM/5-10 PSIG /50 HP 711-5V 1050 CEM/ 16" Hg711 711-6-6S 711-6-6F 13500FM/5-1OPSIG/50HP 711-6V 12500FM/16mHg718 718-8-6S 718-8-6F 2000 CFM / 3-7 PSIG / 75 HPNtHP



Owiess Regenerative Blowers,
Motor Mounted to wam C-76AST

REGENAIRo R4P Series
MODEL R4P115
65' H20 MAX. PRESSURE, 127 CFM OPEN FLOW
60" H20 MAX. VACUUM, 125 CFM OPEN FLOW

Product Dimensions Metric (mm) U.S. Imperial (inches)
MotS"zIi MI01

MVR1

Mode" R4P3l5

MODEL R4P315A
63" H20 MAX. PRESSURE, 127 CFM OPEN FLOW
59- H20 MAX. VACUUM, 125 CFM OPEN FLOW

PRODUCT FEATURES

- Oilless operation
* -TEFC motor mounted
* Can be mounted in any plane
* Rugged construction/low maintenance
- Class B insulation on motors
-Automatic restart thermal protection on single phase models

COMMON MOTOR OPTIONS

* 115/208-230V, 60 Hz; 11/220-240V, 50 Hz. single phase
* 208-230/460V. 60 Hz; 190-220/380-41 5V. 50 Hz, three phase

RECOMMENDED ACCESSORIES

* Pressure gauge AE133
- Filter AJ126D (pressure)
- Vacuum gauge AJ497
- In-line filter AJ151E (vacuum)
* Muffler AJ121D
* Relief valve AG258
* Nema motor starter size - 1/0 (R4P 115), 00/00 (R4P315A),

for 60 Hz operation
- Moisture separator RMS200 (vacuum)
Various brand name motors are used on any model at the
discretion of Gast Mig. Corp.

Important Notice:

Pictorial, performance and dimensional data is subject to
change without notice.

Product Specifications

Locked Max Vac Max Pressure Max Flow Net WI.
Model Number Molor Specs Full Load Amps RolorAmps Max 403m8ati1197  



AMETEK Rotron Industrial Products

Moisture Separator T M

- 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 Moisture Separa
soil vacuum extraction
applications.

Measurement Accessories

Air Flow Meter
(Analog, 4-20 mA, Digital Readout)

* Measures air flow
rates to aid in the
balance of multi-pipe

stems, detect
c nneling or plugging
of line and allow
syst fine tuning for
optim performance.
An optio al 4-20 mA
output ca be used to Air Flow Mete
achieve sys ms wi
fully automat fl
control. Digital douts
in SCEM also v 'able.

Gauges and lief Valves

eRo n has a variety of
ga es for pressure,
v cuum and
emperature
measurements in
various ranges. These
gauges are reliable and age
rugged. The relief valve
is installed to prevent
excessive system
pressure or vacuum that
could result from line

http://www.rotronindustrial.com/accessoriesoverview.html

tor

r
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Activated Carbon Products

Systems up to 450 CFM are maintained in stock to meet emergency needs.

BULK ACTIVATED CARBON - Vir2in or Reactivated

CARBTROL supplies only the highest capacity activated carbons produced to exacting specification.

MESH SIZE
VAPOR PHASE
- CSV (VIRGIN)

CSV (REACT)

LIQUID PHASE
CSL (VIRGIN)

CSL (REACT)

TECHNICAL SERVICES

4X8

4X10

8X20

8X30

ACTIVITY
(Typical)

60 CTC
55 CTC

110012

950 12

DENSITY

30-32 #/CF
30-32 #/CF

30-32 #/CF

30-32 #/CF

SURFACE AREA

1400-1600 M2/GR

1200-1400 M2/GR

1200-1400 M2/GR

1000-1200 M2/GR

CARBTROL is pleased to offer you complete technical assistance in evaluating your adsorption application.
Our computerized adsorption performance programs accurately predict carbon system performance for hundreds
of air and water contaminants.

CARBTROL also offers complete "Spent Carbon Take-Back" and Reactivation Services including assistance in
profiling spent activated carbons. Our documented spent carbon tracking program assures that your carbon
handling and reactivation is conducted in accordance with all appropriate regulations.

I Remediation

CARBTROL Packaged Treatment re aton

Home Page Systems Equipment

Water Treatment
Division

http://www.carbtrol.conVacs.htm

Return To:

Page 2 of :
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KFR - ACRYLIC FLOWMETER

* Air sampling equipment
* Chromatography systems
* Desalinization equipment
* Gas analyzers
* Medical systems
* Photoprocessing equipment

Water treatment and distribution
systems

ETRGEOEM (0 PRG

Accuracy

Model 1000/2000: ±5% of full scale
Model 3000/4000: ±3% of full scale

Model 5000/6000: ±2% of full scale

Fittings: Female NPT
Max Pressure: 100 PSIG

Max Temperature: 150*F

Wetted Parts
Body: Clear Acrylic
Fittings: Brass, PVC or SS
Seals

Float:

Brass Fittings: Buna-N
PVC Fittings: Buna-N

SS Fittings: Viton

Glass or SS
(See ordering tables)

Model KFR-10001 200
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KFR - ACRYLIC FLOWMETER Page 3 of

1-10 SS KFR-5357' 4-50 SS KFR4351
2 -20 SS KF R-535 10-100 SS KF R-6352

Panel Mount Version with Rear InlellOudet Fittings - PM

c fmpi
,FtAC13

-- r -d

1 A FEMALE NPT
/ VJLF1 U4NT~um

,I I$

I L FfCU Wi

http://www.koboidusa.com/onlinecatalog/flow/kfr/kfr.html

.1 -- T

7/25/0(

F

IS -



OMJ Series : Smart Transducers for Remote Measurements Via Phone Lines

EDOMEGA
1-888-TC-OMEGA LISA and CANADA
1-203-359-1660 INTERMATIONAL

Temperature, Pressure, Row, Level, Data Acquisition, pH, and Electric Heater Products.-

Home On-Line Store Products Free Literature 'Search OMEGA Contact OMEGA -

OMJ Series AE IN

Smart Transducers for Remote Measurements Via Phone Lines

s5 9 5 .00
OMJ-PDI420

V Easy to Install Smart Transducers

V Compact Size

fr' Use Your PC to Collect and Analyze Data

1" Conditioned Data is Transmitted Over Phone
Lines Click here for larger image.

a" Compatible with Windows Spreadsheets

V" Transducer is Self-Powered Through Phone Line

The OMJ Series is a family of smart transducers that send formatted data over standard phone
lines.Transducer models are available to measure temperature, pressure, 4-20 mA current loops, and
also tank level. The transducer converts the raw analog or digital information obtained from its sensor to
a modulated data form that is transmitted over telephone lines, via a built-in modem. A personal
computer can be programmed to contact multiple OMJ Series transducers in different remote locations.
The remote interrogation ability of the OMJ Series allows cost-effective centralized data acquisition for
applications ranging from remote locations anywhere in the world. OMJ Series transducers include all of
the required electronics as well as the sensing element. No other signal conditioning or data gathering
devices are required. OMJ Series transducers are self-powered by virtue of the phone line. There is no
need for expensive power lines, backup systems, or batteries. Simply connect the unit as a normal
transducer and plug in a phone line. OMJ Series transducers are FCC approved. Using the optional OMJ-
SOFT data acquisition software and a PC with Windows, the information from multiple remote locations
can be linked or pasted into a spreadsheet or other user-generated software. Once the information has
been obtained from the transducer and entered into the PC, historical records can be generated and
process control charts can be monitored. Since OMJ Series transducers communicate using a simple
ASCII format, you may also connect to them with any PC running a standard communication or terminal
emulation program. With the OMJ Series, it is possible to conduct state-of-the-art data acquisition at a
very attractive cost per point. To use an OM] Series transducer, simply connect it to the point of
measurement in the manner of any typical transducer and plug it into a phone line. The unit is now fully
operational. No power line hassles or expensive backup systems are required. In addition to the
measurement/conditioning circuitry, each unit contains a 1200 baud auto answer modem connected to
an RJ-11 phone jack. Each OMJ Series transducer is temperature profiled and calibrated at the factory.
OMJ Series transducers are sealed in stainless steel and are highly resistant to water and corrosive
atmospheres. When an OMJ Series transducer is called by a PC modem, the unit will respond on the first
ring and report the current value of the measured parameter. The OMJ Series transducers will continue to
issue updated readings every 10 sec until the dialing modem hangs up. The transmitted data is ASCII, 8
bit, no parity.

To Order (Specify Model Number)

Part Number tPrice Description Qty

http://www.omega.com/ppt/pptsc.asp?ref=OMJ
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OMJ Series : Smart Transducers for Remote Measurements Via Phone Lines

OMJ-TPJ460

OMJ-TPK460

OMJ-PD1420

OMJ-TGO030

OMJ-TGO300

OMJ-DPOO40

OMJ-DP0150

OMJ-DPO400

OMJ-LPP040

OMJ-PPOO15

OMJ-PPOO30

OMJ-PP0300

SWD-OMJ

$495.00

$495.00

$595.00

$695.00

$695.00

$695.00

$695.00

$695.00

$595.00

$595.00

$595.00

$595.00

$125.00

(Add to Car

Type J thermocouple input transducer (-40 to 860*F) -40 to 4600 C

Type K thermocouple input transducer (-40 to 860 0 F)-40 to 4600 C

Current loop transducer 0-25 mA

Tank Gauge pressure transducer 0-30 PSI

Tank Gauge pressure transducer 0-300 PSI

Differential pressure transducer 0-40" H20 D

Differential pressure transducer 0-15 PSID

Differential pressure transducer 0-400" H20 D

Gauge pressure transducer 0-40" H20 Gauge

Gauge pressure transducer 0-15 PSIG

Gauge pressure transducer 0-30 PSIG

Gauge pressure transducer 0-300 PSIG

OMJ Series Windows software

ViewCart EmptyCa Checkout
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t All dollar amounts on this site are shown in US currency.
Note: Temperature models  377 569 Tm (H20 )Tj 10.2 0 pplied 0 0 11 182 427.7 735 obe 427.7 735 areubminiodels dolla 
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52000 MagnehelicwiHereoal Pressure Gages
Indicate low air or gas pressures-positive, negative or
differential. Accurate within 2%. 81 Ranges.

Dimeniona Enaremn

itan 07M ~ tL. -

Dimensioal EnlargementC~a _

Service Manual

Select the Dwyer Magnehelic gage for high accuracy--guaranteed within 2% of full scale--
and for the wide choice of 81 ranges available to suit your needs precisely. Using Dwyer's
simple, frictionless Magnehelic movement, it quickly indicates low air or non-corrosive gas
pressures--either positive, negative (vacuum) or differential. The design resists shock,
vibration and over-pressures. No manometer fluid to evaporate, freeze or cause toxic or
leveling problems. It's inexpensive, too.

Widely used to measure fan and blower pressures, filter resistance, air velocity, furnace draft,
pressure drop across orifice plates, liquid levels with bubbler systems and pressures in fluid
amplifier or fluidic systems. It also checks gas-air ratio controls and automatic valves, and
monitors blood and respiratory pressures in medical care equipment.

Mounting. A single case size is used for most ranges of Magnehelic gages. They can be flush or surface
mounted with standard hardware supplied. With the optional A-610 Pipe Mounting Kit they may be
conveniently installed on horizontal or vertical 1 1/4" - 2" pipe. Although calibrated for vertical position, many
ranges above 1 inch may be used at any angle by simply re-zeroing. However, for maximum accuracy, they must
be calibrated in the same position in which they are used. These characteristics make Magnehelic gages ideal for
both stationary and portable applications. A 4 
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ring seal provides pressure tightness.
9. Helix is precision milled from an alloy of high magnetic permeability, deburred and

annealed in a hydrogen atmosphere for best. magnetic qualities. Mounted in jeweled
bearings, it turns freely to align with magnetic field of magnet to transmit pressure
indication.

10. Alnico magnet mounted at one end of range spring rotates helix without mechanical
linkages.

11. Calibrated range spring is a flat leaf of Swedish spring steel in temperature
compensated design. Small amplitude of motion assures consistency and long life. It
reacts to pressure on diaphragm. Live length adjustable for calibration.

12. Silicone rubber diaphragm with integrally molded "O" ring is supported by front and
rear plates. It is locked and sealed in position with a sealing plate and retaining ring.
Diaphragm motion is restricted to prevent damage due to overpressures.

13. Die cast aluminum case is precision made. Iridite-dipped to withstand 168 hour salt
spray test. Exterior finished in baked dark gray hammerloid. One case size used for all
standard pressure ranges, and for both surface and flush mounting.

14. Blowout plug of silicone rubber protects against overpressure on 15 PSIG rated
models. Opens at approximately 25 PSIG.

15. "0" ring seal for cover assures pressure integrity of case.

SERIES 2000 MAGNEHELIC* GAGES
STOCKED MODELS, RANGES

The models listed below will fulfill most requirements. Custom models can be provided for
OEM customers. For special units with scales reading in ounces per square inch, inches of
mercury, other metric units, etc., contact the factory.

STOCKEDMODELS
Range, Model Range Minor

MoelMior Number PSI Div.
Number Inches Wae fDiv. Nube2PI0iv

2201 0-1 .02
2000-00+ 0- .25 .005 2202 0-2 .05
2000-0+ 0- .50 .01 2203 0-3 .10
2001 0-1.0 .02 2204 0-4 .10
2002 0-2.0 .05 2205 0-5 .10
2003 0-3.0 .10 2210* 0-10 .20
2004 0-4.0 .10 2215* 0-15 .50
2005 0-5.0 .10 2220* 0-20 .50
2006 0-6.0 .20 2230** 0-30 1.0
2 0 0 8 0 -8 .0 .2 0 * op ti o n sta nd ard
2010 0-10 .20 *MP option standard
2015 0-15 50 **HP option standard
2020 0-20 .50
2025 0-25 .50
2030 0-30 1.0
2040 0-40 1.0
2050 0-50 1.0
2060 0-60 2.0
2080 0-80 2.0
2100 0-100 2.0
2150 0-150 50
2300-0 + .25-0-.25 .01
'I)Il 4ln A Z nA)

Dual Scale Velocity Units

Model Range Range

Number Inches Air Velocity
of Water F.P.M.

2000-OOAV + 0-.25 300- 2000
2000-OAV + 0-.50 500- 2800
2001AV 0-1.0 500-4000
2002AV 0-2.0 1000- 5600
2010AV 0-10 2000-12500

http://www.dwyer-inst.com/htdocs/pressure/98-6p.html
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APPENDIX G

PERFORMANCE MONITORING FORMS



Biosparging Remediation Systems
Operation and Maintenance Log
Tank K Area - Former GE Facility
RTN 3-0518

Wilmington, Massachusetts

Date:
Time: In Out
Weather:

Personnel On Site:

1. Visual Inspection

Equip. Enclosure Condition
Biosparging System
Condition
SVE System Condition
Control Panel
Observation Wells

(Circle)

Good Poor
Good Poor

Good Poor
Good Poor
Good Poor

2. Systems Monitoring Data

Biosparging System: System Operating Upon Arrival: Yes No (Circle One)

Reason for shutdown:

System Re-Started: Yes No

If "No" Reason:

Complete attached Biosparging Monitoring Forms, which include forms for 1) the air compressor and
main line and 2) the sparge points for each lateral (total of six forms; one form for each lateral A through
E). Also, if applicable, complete attached Repair and Maintenance Forms for the Biosparging System.

SVE System: System Operating Upon Arrival: (Circle One)

Reason for shutdown:

System Re-Started: Yes No

Comments

Yes No



If "No" Reason:

Complete attached SVE Forms, which include forms for 1) vacuum, pressure and flow measurements for
the entire SVE system and 2) PID vapor 






