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February 14, 2008

Ms. Susan Erickson

County of Sacramento

Environmental Management Department
8475 Jackson Road, Suite 230
Sacramento, California 95826

Subject: Remedial Action Plan
OxBow Marina, 100 Oxbow Marina Drive
Isleton, California
Apex Project No. OXB02.001

Dear Ms. Erickson:

Apex Envirotech, Inc. (Apcx) has been authorized by OxBow Marina ((xBow) to provide this
remedial action plan outlining the installation of an oxygen injection system at the subject site
(Figures 1 & 2). This remedial action plan is in response to the County of Sacramento
Environmental Management Department (SCEMD) letter dated December 26, 2007, approving
the results of the oxygen injection pilot test (Appendix A). All field work and sampling shall be
conducted in accordance with Apex’s standard operating procedures included as Appendix B.

This workplan provides details about the installation of an oxygen injecfion system at the subject
site. Also included is a full description of the equipment specifications {Appendix C) including a
timeline to be utilized for the system start-up and operations and maintehance.

This report is based in part on information obtained by Apex from OxBow, and is subject to
modification as newly acquired information may warrant.

BACKGROUND

The subject site is located one mile southeast of the town of Isleton in the Sacramento/San
Joaquin Rivers Delta. The subject site is an operating marina facility. A recreational marina and
trailer park occupy a majority of the site. The four former underground storage tanks (UST),
consisting of two 6,000-gallon gasoline, one 6,000-gallon diesel, and one 2,000-gallon gasoline
USTs were removed on April 14, 1999. The tank removal work and confirmation soil and
groundwater sampling was documented in the Geotechnical Research and Development (GRD)
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report entitled, Underground Storage Tunk Removal Report, dated April 29, 1999, by Wallace-
Kuhl & Associates (WKA).

Based on the GRD report, Ms. Sue Erickson, of the SCEMD, requested that a workplan for a
limited subsurface investigation be submitted as a first phasc for characterizing the vertical and
lateral extent, if any, of contamination. In response to the County, WK A submitted a workplan
entitled, Site favestigation Workplan dated September 17, 1999. The County approved the WKA
workplan in a letter dated December 16, 1999,

August 18, 2000 - Apex implemented the WKA workplan. Apex personnel supervised the
drilling of five geoprobe borings at the subject site. Apex collected soil and groundwater
samples from each of the five geoprobe borings. Apex submitted the results in a report entitled,
Results Report for Limited Subsurface Investigation, dated September 6, 2000.

January 25, 2001 - Apex supervised the installation of four 2-inch diameter groundwater
monitoring wells MW-1 through MW-4) and two extraction wells (EW-1 and EW-2) at the
subject site. Results of the well installations were documented in the report titled, Results Report
Jor Limited Subsurfuce Investigation and First Quarter 2001 Groundwater Monitoring Report,
dated March 7, 2001.

September 5 and 6, 2001 - Apex supervised the installation of five additional groundwater
monitoring wells MW-5 through MW-9, in an effort to define the lateral extent and mass of the
petroleum contaminant plume at the site. Results of the well installations were documented in
the report titled, Resuits Report for Limited Subsurfuce Investigation and Fourth Quarter 2001
Groundwater Monitoring Report, dated January 15, 2002,

March 22 through 25, 2002 - Apex personnel conducted a tidal study at the site to determine the
influence tidal currents have on groundwater elevation. Results from the tidal study were
documented in the report titled, Tidal Study and First Quarter 2002 Groundwater Monitoring
Report, dated April 26, 2002.

June 11 through 14, 2002 - Apex conducted a 48-hour pumping test at extraction well EW-1.
Groundwater extraction was not found to be an appropriate remedial method for the site. Results
from the pumping test were documented in the report titled, 48-Hour Pumping Test Results
Report, dated October 24, 2002,

January 23, 2003 - The SCEMD responded in a letter to the Apex report titled, Limited Interim
Remedial Action Workplan, concurring with the proposal to use a vacuum truck as a remedial
alternative at wells MW-2 and MW-3.

March 28 and Apnl 26, 2003 - Apex conducted two batch groundwater gxtraction events. A total
of 9,600 gallons of groundwater was extracted with approximately 0.064 pounds of TPHg and
0.028 pounds of MTBE being removed. Given the low concentrations of hydrocarbons removed,
Apex ccased further batch groundwatcr extraction events.
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Tuly 9, 2004 - Apex submitted the report titled, Annual 2004 Groundwater Monitoring Repor!,
which noted that sampling for redox potential and dissolved oxygen readings during the first
quarter 2004 sampling event were positive for anaerobic hiodegradation, indicating that natural
allenuation was occurring at the site.

September 22, 2004 - The SCEMD issued a letter requesting completion of a feasibility study
and site canceptual model for the sitc.

May 16, 2007 — Apex submitted Site Concepiual Model and Remedial Aiteration Feasibility
Study to the county sugpesting oxygen injection as the remediation recommendation.

June 22, 2007 — The SCEMD concurred with Apex’s recommendation in the site conceplual
model of oxygen injection as the remedial alternative at the site, and directed that Apex instatl
piezometers prior to an oxygen injection pilot test.

July 20 and 25, 2007 - Apex personnel supervised the installation of six one-inch diameter
plezometers, P-1 through P-6. The piezometers were installed to a depth of approximaltely 15
feet. A resulls report detailing the instaliation of the piezometer was submitted on August 29,
2007 is currcntly being preparcd. '

September 12 and September 26, 2007 — Apex personnel conducted an oxygen injection pilot test
at the site. Two injection events were performed on September 12 and September 26, 2007. A
results report was submitted on December 19, 2007 documenting the field activities. During the
test, oxygen was injected into wells MW-1 and MW-3.

January 10 through 31, 2008 — Apex personnel supervised four weekly batch groundwater
extractions as an interim measure to reduce hydrocarbon concentrations at the site. Samples
were collected from each well that groundwater was extracted for. Results will be included in
the next quarterly monitoring report.

OXYGEN SPARGING POINTS

During the pilot test, oxygen was injected into the subsurface through we¢lls MW-1 and MW-3
from 10 to 33 pounds per square inch gauge (psig). Based on the pressuges of oxyvgen injected
during the pilot test and dissolved oxygen readings taken at wells in the vicinity of the injection
wells, a radius of influence was observed at approximately 26 and 5 feet in wells MW-1 and
MW-3, respectively.

Based on the radius of influence and current iso-concentrations maps on Oclober 24 and 25,
2007, Apex recommends installing eight oxygen sparging points at the subject site shown in
Figure 3. The proposed oxygen sparging points should provide adequate coverage of the source
area (Figure 4). A map showing the ROI superimposcd over the TPHg plume is shown as Figure
5. All proposed oxygen injection wells will be constructed as one inch schedule 40 PVC pipe to
a depth of approximately 12 feet below ground surface (bgs). At the bottom of the PVC pipe an
oxygen diffuser will be threaded onto the PVC casing with a filtration rating of 40 microns. Thc
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anmular space will be filled with #3 Monterey sand filter pack installed from two feet below the
bottom of the diffuser (approximately 16 feet bgs) to 8 [cet bgs followed by a two foot thick
hydrated bentonite seal and neat Portland Type I-Il cement on top of the bentonite seal to two fect
bgs. At the top of the well casing the oxygen sparging points will be finished with a one inch tee
connected from the well casings to the conveyance piping with a threaded plug on top for field
measurements and traffic rated vault boxes to surface. Well construction details have been
included as Figure 6.

Underground Service Alert will be contacted at least 48 hours prior to drilling activities to locate
underground utilities in the vicinity and adjacent public right-of-ways. As a further precaution,
the first five feet of each boring will be hand augured to avoid striking utilities and a private
utility locator company will be hired to identify underground utilitics.

Soil Sampling

Soil samples will be collected continuously to first groundwater. Depth to groundwater ranges
from 4.50 to 7.25 fect bgs. All soil samples will be screened for volatile organics in the field
with the use of a photo ionization detector (PID). The soil samplc with the highest PID reading
and the sample collected just above current groundwater levels will be submitted for analysis
from each boring. Soil samples will be submitted under chain-of-custody (COC) documentation,
lo a state-certified laboratory for analysis for the following constituents:

Analysis | Abbreviation | Designation | USEPA Methad No.
Total Petroleum Hydrocarbons Gas Range .
as Gasoline TPHg Hydrocarbons 8015 Modified
?.?3?5::: Aromatic
Etylberzene BTEX VolatliI:S 8021B
Xylenes (Total) g

All drill cuttings will be temporarily stockpiled on site on and under visqueen, pending receipt of
the analytical results. A composite soil sample will be collected from thé drill cuttings and
analyzed for the constituents listed above and for total lead by EPA Method 6010. Once the
laboratory analytical data has been received and reviewed, soil disposal options will be
considered.

OXYGEN SPARGING SYSTEM CONSTRUCTION

Apex has designed an oxygen injection system to utilize eight oxygen injection wells (AS-1
through AS-8) located on Figure 3. Conveyance piping will be installed ‘from the oxygen
sparging unit o each sparging point as one inch horizontal piping installed approximately 18
inches bgs in trenches located on Figure 6. A diagram of the oxygen injection well is shown on
Figure 7. Oxygen will be transferred from the oxygen generator to the oxygen sparging points by
the one inch conveyance piping.
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Power for the remediation cquipment will be supplied from the existing tcmporary power pole
located on site. All construction will be completed in accordance with the rules and regulations
set forth by the Isleton Building Codes.

OXYGEN SPARGING SYSTEM SPECIFICATIONS

Apex recommends an oXygen sparging system capable of a maximum of 1.14 cubic feet per
minute {¢fim) and 150 pounds per day (Ibs/day) of oxygen injected into the subsurface for
groundwater treatment. The oxidizer contains an oxygen concentrator that delivers 90% pure
oxygen through a delivery pump capable of delivering 35 psig to up to tén sparging points (cight
sparging points will be used onsite). An oxygen boost delivery compressor can also be used to
crcate higher pressures (up to 80 psig at 1 cfm} if needed. The oxygen sparging system contains
a programmable logic controller (PLC) and independent time duration control for each sparging
port. The oxygen sparging system also contains a high limit pressure switch and pressure relicl
valve on the injection manifold and high flow cooling fan.

Initially oxygen (90% pure) will be injected into each sparging point at an effective rate of 7.5
standard cubic feet per hour (scfh). Full time operation of the oxygen injection system will
consist of biweekly site visits to monitor oxygen injection rates and pressures, with dissolved
oxygen (DO) readings collected from monitoring wells and piezometers as ncceded to monitor
system progress and efficiency. Routine maintenance will also be preformed to ensure full umc
Operation.

OXYGEN SPARGING SYSTEM INSTALLATION TIMELINE

Once this workplan has been approved, Apex will begin to obtain the ne¢essary drilling pcrmifs
to install the oxygen injection points and begin construction on the oxygen sparging system as
soomn as possible. A tentative schedule has been presented below for clarification of significant
evenls in the completion of the oxygen sparging system.

RAP for oxygen injection system submitted

RAP approved by SCEMD (1 month)

Installation of oxygen sparging points (2 months)
Construction of oxygen sparging system (3 months)

Based on the tentative schedule presented above, the injection system should be operational
within six months from the submittal of the RAP.
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REPORT DISTRIBUTION

A copy of this report was submitted to:

Regulatory Oversight:

Responsible Party:
ATTACHMENTS:

Figure 1:
Figurc 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:

Appendix A:
Appendix B:
Appendix C:

Ms. Susan Erickson

County of Sacramento, Environmental Management Department
8475 Jackson Road, Suite 230

Sacramento, California 95826

(916) 875-8550

Mr. Mike Smith

Central Valley Rcgional Walter Quality Control Board
11020 Sun Center Drive # 200

Rancho Cordova, Califormia 95760

{916) 464-3291

Mr. Joe DaCruz

Site Vicinity Map

Site Plan Map

Proposcd Oxygen Sparing Points

Proposed Oxygen Sparing Points Radius of Influence

TPHg Isoconcentration Map: October 24 and 25, 2007 with ROI
Proposed Oxygen Sparging Unit Location and Trenching Map
Proposed Oxygen Sparging Well Construction Detail

SCEMD Letter
Apex Standard Operating Procedures
Manufacturers specification sheets
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REMARKS/SIGNATURES

The information contained within this plan reflects our professional opinions and was developed
in accordance with currently available information, and accepted hydrogeologic and engineering
practices

We appreciate the opportunity 1o provide to you geologic, engineering and cnvironmental
consulting services. If you have any questions or comments, please call at (916) 851-0174.

Sincerely,

APEX ENVIROTECH, IN

s

Dan Lafontaine, PE
California Registercd Professional
Chemical Engineer, No. 6247

Mt (s

Michael S. Sgourakis, P.G.
Senior Geologist
CPG No. 7194
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SCEMD LETTER




DEC-28-2007 FRI 09:04 AM ENVIRONMENTAL MGHT DEPT FAX NO. 916 875 8513 P Uz/ue

Terry Schutten, County Exccutive
Penelope Clarke, Agency Administrator
Val F, Siebal, Department Directcr

Countywide Services Agency

Environmental Mé.nagement
Department

Water Protection Division County of Sacramento

Cacilig Jensan, Chiaf
: (g @ P ii December 26, 2007

Jae DaCruz

Oxbow Marina

100 Oxbow Marina Drive
Isleton, CA 95641

Dear Mr. DaCruz:

SUBJECT: LOCAL OVERSIGHT PROGRAM SITE NO. D532
OXBOW MARINA .
100 OXBOW MARINA DRIVE,
ISLETON, SACRAMENTOQ, CALIFORNIA

This Department has received and reviewed the Oxygen Injection Pilot Test Results Report
prepared by APEX Envirotech. Your consultants recommend batch greundwater exiraction
events from MW-3 and MW-4 be performed as an initial measure to remove contamination in
welis along the levee. In addition, permanent oxygen injeciion points shouid be installed in
the area around the former USTs and in the distal portion of the plume. We concur. A
remedial Action Plan shall be submitted to this Department by February 1, 2008.

If you have any questions, please call me at (916) 875-8433.

cerely, -

-.Susan J. Egkson, MS
Environmental Specialist |1
Site Assessment/Mitigation Group
SJE:ic

c: Vera Fischer, CVRWQCB
Dan LaFontaine, P.E., APEX Envirotech [FAX: (316) 851-0177)

WHOATAERIKSONVICOOXBOWI00OXBOW.LT 14.00C

8478 Jackson Road, Suite 240 » Sucramento, California 95828 « phona (918) 875-8400 « fax (516) B75-8513 » www sgochunty.net
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APEX STANDARD OPERATING PROCEDURES




APEX ENVIROTECH, INC.

STANDARD OPERATING PROCEDURES

SOP-1
S0IL BORING SAMPLING

During drilling, soil samples for chemical analysis are
caollected in thin-walled brass tubes, of varying diamsters
and lengths (e.g., four or siX inches long by two inches
outside diameter). Thres or four of the selected tubes, plus
a spacer lube, are setin an 1&-inch long split-barre) samplar
of the appropriale inside-diameater,

Where possible, the split-barrel sampler is driven its entire
length either hydraulically or using a 140-pound drop
hammer. The sampler is extracted from the borehaie and
the brass tubes, contalning the scil samples, are rernoved.
Upon removal from the sampler, the selected brass tubes
are ¢ither Immediately timmed and capped with aluminum
foil or "Teflon" sheets and plastic caps or the samples are
extruded from the tubes and sealed within other appropriate,
cleaned sample containers. The samples are then
hemmetically sealed, labeled, and refrigerated for delivery,
undar strict chain-of-cusiody, to the analytical laboratary.
These procedures minimiza the polential for cross-
contamination and volatilization of volalile organic
compounds (VOC) prior ta chermcal analysis.

One sail sample collected at each sampling interval is
analyzed in the flald using either 2 partable pholo ionization
detector (PID), flame ionization detector (FID), organic vapor
analyzer, catalytic gas detector, or an explosimeter. The
purpose of this field analysis is to qualitatively determine the
presence or absence of hydrocarbons, and the samples to
be analyzed at the labaratory. The soil sample is sealed in
either a brass tube, glass jar, or plastlc bag to allow for some
volaliiization of VOC. The PID is then used to measure the
concentrations of hydrocarbons within the container's
headspace. The data is recorded on both field notes and the
boring logs at Ihe depth corresponding to the sampling point

Other scil samples are collected to document tha soit andfor
stratigraphic profile beneath the project sile, and estimate
the relative pemmeability of the subsurfaca materials. All
drilling and sampling equipment are either steam cleaned or
washed in solution and doubly fnsed in deicnized waler
prior fo use zl each siie and bebween bareholes ta minimize
the potential for cross-contamination.

In the evant the soit samples cannot be submitted ta the
analytical laboratary on the same day they are collected
{&.g., due 1o weekends or holidays), the samples ara
ternporarily stored until the Frst opportunity for submittal
aither on ice in a cooler, such as when in the field, orin a
rafrigerator at Apex’s office.

SOp-2
SOIL EXCAVATION AND SAMPLING

Excavation and subsequent soil sampilng is performed
under the diraction of a registered geologist or civil engineer.
To reduce the potential for eross-contamination, all
excavation aquipment is either steam cleaned or washead
prior to use and between axcavations. Scil samples for
chemical analysis are collected in cleanad, thin-walled brass
tubes of varying diameters and lengths {e.g.. six inches fong
by two inches outside diameter) or other appropriate cieaned
sample container. IMused, one tube may ba set in a two inch
inside diameter, hand-driven sampler. To reduce the
potential for eross-contamination between samples, the

sampler is washed in a sclution and doubly nnsed between
each sampling event.

Upon recovery, a portion of the soll sample is sealed for later
screening with ¢ilher a portable PID, FID, or an
explosimaetaer. Another portion of the sample is used for
description of the excavated materials. A third portion of the
sampla is hermeticafly sealed, labeled and refrigerated for
delivery, under strict chain-of-custody, to the analytical
laboratory. These procedures minimize the potential for
cross-contamination and volatilization of volalile organic
compounds prior to chemical analysis.

In the event the soil samples cannot he submitted to the
analylical laburalory on the same day they are collectad
{e.g., due to weekends or holidays), the samples are
lemperarily stored untit the first opportunity for submittal
either on ice in a cooler, such as when in the field, orin a
refrigerator at Apex's office.

SOP-3
SOIL CLASSIFICATION

Soil samples are classified according to the Unified Soil
Classification Systemn. Representative portions of the
samples may be submittad, under strict chain-of-custody, to
an analytical laboratory for further exarnination and
vertfication of the in-field clagsification and analysis of soll
mechanical and/or petrophysical praperties. The soil types
are indicated on logs of eithér excavations or barings
together with depths corresponding to the sampling points
and other pertinent information.

SCP4
SAMPLE IDENTIFICATION AND CHAIN-OF-CUSTODY
PROCEDURES

Sample identification and chain-of-custody procedures
ensure sample integrity as well as document sample
possaessian from the time of collection to ultmats dispasal.
Each sample container submitted for analysis is labelad to
identify the job number, date, time of sample collection, a
sample numbar unigue to the sample, any in-field
measurements made, sampling methodology, name(s) of
on-site personnel, and any other pertinent field observations
also recorded on the field excavation or bering log.

Chain-of-custody forms are used to record possession of the
sample from time of coliectipn to armival al the laboratory.
During shipment, the person with custody of tha samples will
relinguish tham to the next person by signing the chain-of-
custody form{s} and noting the dale and time. The sample-
cantrol officer at the laboratory will verify sample Integrity,
correct praservation, confimn collection in the proper
container{s), and ensure adequate volume for analysis.

if these condlfians are met, the samples wil! be assigned
unigue laboratory log numbers for identification throughout
analysis and reporting. The log numbers will be recordad on
the chain-of-custody forms and in the legally-required log
book maintained in the laboratory. The sample description,
date received, client's name, and any other relevant
information will also be recarded.



SOP-5
LABORATORY ANALYTICAL QUALITY ASSURANCE
AND CONTROL

In addition to routina Instrument calibration, replicates,
spikes, blanks, spiked blanks, and certified reference
malerials are routinely analyzed at method-specific
freguencies to monitor precision and bias. Additional
components of the iaboratory Qualily Assurance/Quality
Control program include:

1.  Parlicipation in state and fedaral fabaratory
accreditation/certification programs;

2. Participation in both U.S. EPA Performance Evaluation
studies (WS and WP studies) and inler-laboratory
parforrmance evaluation programs;

3.  Standard operating procedures describing routine and
pericdic instrument maintenance;

4.  "Outcf-Control™/Comrective Action documentation
proceduras; and,

5. Multi-level review of raw dala and client reports.

50P-6
HOLLOW-STEM AUGER MONITORING WELL
INSTALLATION AND DEVELOPMENT

Borehoies for monitoring wells are drilled using a truck-
maunted, hollow-stern auger drill rig. The borshole diamester
will be & minimum of four inches larger than the oulside
diameter of the casing when installing well screen. The
hollow-stem auger provides minimal interruption of drilling
while permitting soil sampling at desired inlervals. Soit
samplas are collected by sither hammaring (with a 140-
pound drop hammer) or hydraulically pushing a convenlionat
split-barral sampler containing pra-cleanad two inch-
diameter brass fubes. A geologist or engineer from Apex
Envirotech, Inc., continuously logs each borehole during
drilling and constantly checks drilt cuttings for indications of
both the first recognizable octurrence of groundwater and
volatile hydrocarbons using either a PID, FID, or an
explosimeter. The sampler is rinsed between samplas and
either steam cleaned or washed with all other drilling
aquipment batween borings to minimiza the patentiat for
cross-contamination.

Monitoring walls are casad with threaded, factory-perforated
and blank Schedule 40 PVC. The perforated interval
consists of slotted casing, generally with 0.020-inch wide by
1.5 inch iong slots, with 42 slots per foot. A PVC cap may
be secured to the bottom of the casing with stainless steel
screws: no salvants or cemenis are used. Centering devices
may be fastened to the casing to ensure even distribution of
filter material and grout within the borehole annulus. The
well caslng is thoroughly washad and/ior steam cleanad, or
may be purchased as pre-cleaned, prior to installation.

ARter setting the casing inside the hollow-stem auger, sand
or grave! filter material is poured into the annular space to fill
frorn boring bottom to generally one foot above the
perforated interval. A one to two foot thick bentonite plug is
set above this filter material to prevent groul from infiltraling
the filter pack. Either neat cement, contalning about five
percent bentonite or sand-cement grout is then lremmied
into the annuiar spacs from the top of the bentonite piug to
near surface. A traffic-rated vaultis installed around each
welihead for wells located in parking lots or driveways, while

steel "stovepipes” are usually set over wellheads in
landsacapad araas.

Alter installation, the wells are thoroughly developed o
remove resldual driling materials fromn the wellbore, and to
improve well performance by removing fine material from the
filter pack that may pass intg the well. Well development
techniques used may include pumping, surging, bailing,
swabbing, jeting, flushing, and air-iifing. Al devalopmeanit
water is collecled either in drumns or tanks for termporary
slorage, and groperly disposed of depending on [aboratory
analytical reaults, To minimize the potentlal for cross-
contamination between wells, all development equipment is
either staam cleaned or properly washed prior to usa.
Foliowing development, the well is allowed to stand
undisturbed for a minimum of 24 hours before ts first
sampling.

SOP.7
ROTARY BRILLING MONITORING WELL INSTALLATION
AND DEVELOPMENT

Boreholes for monitoring wells may be drilled using truck-
maunted drill rigs capable of air- and mud-ratary drilling, and
continuous coring and/or drilling with tri-cone raller or fixed-
blade drag bits. Generally, rotary drilling is used when more
conventional hollow-stem avger drilling either is or becomes
infeasible. Varipus drilling fluids {mud or air), used to keep
the borshala from caving and to remova drill cuttings, ara
chosen according to the nature of the soils and/or geblogic
formations expecled to be encountered as well as the
manitaring program. Samples rmay be collected dirsctly from
cores. A geologist or enginger from Apex Envirolech, Inc.,
continuously logs each boring during driliing 2nd chacks
retumed drill cottings for indications of both the first
recognizabie occurvence of groundwaler and volalile
hydrocarbons, using either a portable PID, FiT, or
axplosimeter. All driliing equipment is gither steam cleaned
or washed between borings to minimize the potential for
cross-contamination.

Frequently, hollow-stem augers are used o drilt and sample
to either 2 minimum depth of auger refusal. In such cases.
the augers may be left in place as termporary surface casing,
with the center plug removed and drilllng/coring carried out
through the augers. Aliematively, a shaliow conductor
casing, or surface casing, may be set by drilling to a desired
depth with a large-diameter bit, then setling the casing and
proceeding with the drilling/goring. After tota! drill depth {TD)
is reached, the borehole may be logged by geophysical
means or hydraviically lested. If casing is not set ta the
botiom of the borehole, the lower portion of the hole may be
grouted or backfilied accardingly. The borehole may be
drilied out (reamed) as necessary with a large-diameter bit.

Upan reaching TD, driiling fluid is circulatad to ramove
cuttings. Selected casing is then run into the borehole and
set to the desired depth. Monitoring wells are cased with
clean, threaded, factory-perfiorated and blark casing. The
perforated interval consists of slotted casing, generally with
0.020-inch-wide by 1.5 Inchdong slots, with 42 slots per foot.
Centering devices may be fastened 1o the ¢asing the ensure
even distribution of filter makerial and grout within the
borehale annulue, The wall casing s thoroughly washed
and/or steam cleaned, or may be purchased as pre-cleaned,
prior to installation. Ali recoverable drifling fiuid andfor
cutings are collected for temporary storage and disposed of

property pending anatytical results.




After setling the casing, sand or grave! filter matanal s
poured into the annular space to fill from boring bottom to
generally 1 foot above the perforated interval. A one lo two
foot-thick bantonite plug is set above this filter material to
prevent grout from infiltrating the Riter pack. Either neat
cement, containing about five percent bentonite, or sand-
cernent grout is then tremmied Into the annular space from
Ihe top of the benionite plug to near surface. A traffic-rated
vault is installad around each wellhead far wells localed in
parking lots or driveways, while steel "stovepipes” are
usually set over wellheads in jandsceped areas.

Alfter installation, the wells are thoroughly developed to
remove residual drilling materials from tha wellbare, and to
improve well perfermance by removing fine material from the
filter pack that may pass into the well. Well development
techniques used may include pumping, surging, bailing,
swabbing, jetiing, Hushing, and air-lifting. All development
water is collected either in drums or tanks for temporary
slaorage, and properly disposed of pending laboratory
analytical results. To minimize the polential for cross-
contamination between wells, all development squipment is
either steamn cleaned or propery washed prior fo use.
Following development, the well is allowed to stand
undisturbed for a minimum of 24 hours before its first
sampling.

S0P-8
GROUNDWATER PURGING AND SAMPLING

Prior to water sampling, sach well is purged by evacualing a
mirimum of three wetted well-casing volumes of
qgroundwalar. VWWhen required, purging wift continue until
either the discharge water temperature, conduclivity, or pH
stabilize, 2 maximurn of ten wetled-casing volumes of
graundwater have been racavered, or the well is bailed dry.
When practical, the groundwater sample should be collacted
when the water level in the well recovers lo at least 80
parcent of its static level.

The sampling equipment consists of either a “"Teflon® bailer,
PVC bailer, or stainless stee! bladder pump with a "Teflon”
bladder. If the sampling system is dedicated fo tha well,
then the bailer is usually "Taflan * hut the bladder pump is
PVC with a polypropylene bladder. In genara! and
depending an the intended laboratory analysis, 40-milliliter
glass, volatile organic analysis (VOA) vials, with "Teflon”
sapia, are used as sample containers.

The groundwater sample is decanted into each VOA vial in
such a manner that there is no meniscus at the top of the
vial. A cap is quickly securad to the top of the vial, The vial
is then inverled and gently tapped to see if air bubbles ara
pragent. if none are present, the vial is labeled and
refrigerated for delivery, under strict chain-af-custody, lo the
analytical laboratory. Label information should include a
unique sample ldentification number, job identification
rnumber, date, time, type of analysis requested, and the
sampler's name.

For guality conlrol purposes, a duplicate water sample is
collected from each wall. This sample may also be analyzed
or put on hold at the laboralory. When raquired, a trip blank,
prepared at the laboratory, is placed in the transport cooler.
It is 1zabeled similar to the wall samples, remains in the cooler
during fransport, and is analyzed by the laboratory along
with tha groundwater samples. In addition, a field blank may
be prepared in the field when sampling equipment is not
dedicaled. The field blank is prepared after o pump or balier
has been sither steam cleaned or properly washed, prior o

use in the next well, and is analyzed along with the ather
samples. The field blank analysis demonstrates the
effectivaness of the in-field cleaning procedures to pravant
cress-conlaminalion,

To minimize the potential for cross-contamination hetween
wells, all well developmenl and waler sampling eguipment
not dedicated to a wall is either steam cleanad or properly
washed between uses. As a secondary precautionary
measura, wells are samplad in ordar of laast to highest
concenlrations as established by available previous
analytical dala.

In the event the waler samples cannot be submitted to the
analytical 1aboratory on tha sama day they are collected
(e.g., due to weekends or holidays). the samples are
tempararily stared until the first opportunity for submittal
either on water ice in a cocler, such as when in the field, or
in retrigerator at Apex’s ofice.

S0P-9
MEASURING LIQUID LEVELS USING WATER LEVEL
METER OR INTERFACE PROBE

Field equiprment usad for liquid-leval gauging kypically
includes the measuring instrument (water-level meter or
Interface probe} and product bailer(s}). The field kil also
includes cleaning supplies (buckets, salufion, spray bettles,
and deionized water} to be used in cieaning lhe equipment
betwean weils.

Prior to measurement, the instrument tip is lowered into the
well until it touches hottom. Using tha previously established
top-oi-casing or top-of-box @2, wellhead vault) point, the
probe cord {or halyard) is marked and a measuring tape
{graduated in hundredths of a foot} 15 used to detarmine the
distance belween the probe end and the marking on the
cord. This maasurament is than recorded on the liquid-level
data sheet as the "Measured Total Depth® of the wall.

When necessary in using tha interface probe loc measure
liquid levels, the probe is first electrically grounded to sither
the matal stove pipe or ancther metal object hearby. When
no ground is avaitable, reproducible measuraments can be
obtained by clipping the ground lead to the handle of tha
interface probe case.

The probe tip is then lowered inlo the well and submerged in
the groundwater. An osclliating {baeping) tone indicates the
probe is in water. The probe is slowly raised until alther the
pecillating tone ceases or becomes a steady tone. In either
case, this is the depth-to-water (OTW) indication and the
DTW measurement is made accordingly. The steady tona
indicates floating liquid hydrocarbons {FLH). In this case,
the probe is slowly raised until the steady tone ceases. This
is the depth-to-product (OTR) indication and the DTP
measurement Is made accardingly.

Tha process of lowering and raising the probe must be
repeated several times to ensure accurale measurements,
The DTW and DTP measurements are recorded on the
liquid-level data sheet. When FLH are indicated by the
probe's respanse, a product bailer is lowerad partially
through the FLH-waler interface to confirm the FLH on the
water surface and as further indication of the FLH thickness,
particularly in cases where the FLH layer is quite thin. This
measurament is recorded on the data sheet as "FLH
thickness."




In order to avoid cross-contamination of wells during the
liquid-level measurement process, wells ars measuraed in the
order of "clean” to "dirty™ {where such information is
available}. |n addition, all measurement eguipment is
cleaned with solution and thoreughly rinsed with deionized
water before use, between measuremnents in respective
wells, and at the complation of the day's use.

S0P-10
SOIL VAPOR SAMPLING: “TEDLAR" BAG SAMPLING
TECHNIQUE f REMEDIATION SYSTEM SAMPLING

Prlar {o vapor sampling, the vacuum system must reach a
stabilized air flow {cubic feet per minute) for approximately
15 minutes. Priar to the actual callection of the vapor
sample, the following data is recorded: air flow, temperature,
and pressure at colleclion ports and gauges,

The sampling aquipment consists of a Tediar™ bag
{available in 1, 3, 5, and 10 liter sizes), a daphragm pump,
and 3M6-inch-diamatsr polyethylene tubing (2pproximately 1
foot long). The Tedlar™ bag should be fitted with an integral
valve for filing and sealing the bag after sampling. The
diaphragm pump inlet and outlet are fitted with 3/16-inch
hose barbs for attaching the sample tubing, Prior to vapor
sampling, tha eoil vapor source (vapaor scraen, vapar
extraction well or manifold, ete.) must be isolated for
sampling. A sample !abel with the sample number and dale
and time of sample coflection is prepared and placed on the
Tedlar™ bag.

if the sample is being collected from an operating vapor
extraction system, the target vapor manifolds must be set up
with sample parts that can ba Isolated without interrupting
systemn operation. Prior 1o the actual collection of the vapor
sample, source data is recorded: air flow, temperature, and
pressure; or, well identification number and depth interval of
sCreen.

Typical sampling poris consist of a 1/4 —inch ball valve fitted
with a 3MGinch hose harb to form a slip stream from the
sample source.

The sampling procadure raquires ana end of the fubing be
slipped over the sample port hose barh and the other end
over the diaphragm pump inlet hose barb to form an air-tight
connection. The sampling pump is then started and the
pump is purged for one minute with the vapor to be sampled.

Following purging, the discharge of the purmp is then
connected to the "Tedlar” bag using a section of 3/16-inch
tubing. The pump ks restartad and the bag is opened and
allowed to fill to approximately 3/4 of its capacity. Caution
should be taken not to overfill the sampling bag. The sample
is placed in 2 non-refrigarated dry cocler with sufficient
packing fo prevent damage during transport. Cooling
samplaes will cause condensation of moisture within the
sample, thereby distorfing the [aboratory analysis.

For quality control purposes, a duplicate vapor sample
should be collected from each sampling port. This sample is
then put on hold at the laboratory pending initial analysis. To
ensure quality contro) and minimize the potantlal for cross-
contaminalion prior 1o and during sampling, the diaphragm
pump s thoroughly purgad for approximately five minules
with nivogen or clean air {i.e., compressed clean air). A
"blank" sample of the discharged air is caplured in a "Tedlar”
bag at the end of the purging procedure and may ba
analyzed to ensure the purging was effective.

Ta minimize {he potential for cross-contamination between
air samples, the polyathylana tubing, if not sample
dedicated, is thoroughly cleaned and rinsed.

Vapor samples are subject to very limited holding times,
typically 48 hours. Thus, care must tzken to avoid delays in
submittal of vapor samples o the Jaboratory. tn tha avant
the vapor samples cannot be submitted to the analytical
|labpratory on the same day they are collecled, they are to be
temporarily stored in the dry, non-refrigerated, packed cooler
until the very first opportunity for submittal well within the
required holding time, taking into account the time needed
for shipment to and receipt by lhe laboratory.

S0OP-11
VAPOR SAMPLING: SUMA CANISTER SAMPLING
TECHNIQUE

Prios to vapor sampling, the vacuum system must reach a
stabilized air fiow (cubic feet per minute) for approximalely
15 minutes. Prior to the actual collection of the vapor
sample, the following data is recorded: air flow, temperature,
and pressure at collection porls ang gauges.

The sampling equipment consists of a sterlized, gas-tight,
“5uma” stainiess sleel canister {available in one and six liter
volumes), flow meter (if required, obtained and calibrated by
the laberatory) and 1/4-inch-diameter polyethylene tubing
approximalely 2 feat in lenpth.

The sampling ports are brass connections fitted with silicone
sepia and lhreaded into a tapped hola in tha systam piping.
The sampling procedure requires one end of the lubing to be
slipped over the sampling port and the other end over the
canister nozzle or fiow meter {f required) to acqulre an air-
tight conneclion. The valve should be openad at this time
and the initial pressure should than be recorded to verify that
the Suma canister is under vacuum. The Suma canister is
allowad to collect tha soil vapor sample al a predetermined
duration. After the sample has been collected record the
final vacuum reading {approximatety five pounds per sguare
inch gauge {psia)) 1o ensure that the flow mater was working
properly, if applicable. Immediatefy following the sample
collection, complete sampling information is recorded on the
fabe! on the air sampling canister {e.g., sampla 1D, dala,
fime, location, and temperature). The sampie is placed in a
non-refrigerated, dry cooler with sufficient packing lo ensure
against damage during transport. Cooling samplas will
cause condensation of any moisture within the air sample,
theraby distorting tabaratory analysis.

Suma canister samples are subject lo hold Lmes of typically
30 days and with some compounds a more rigid hold time of
14 days is required.

S0P-12
SOIL VAPOR SAMPLING: SYRINGE SAMPLING
TECHNIQUE

Prior to vapor sampling, the vacuum systerm must reach a
stabilized air flow (cubic feet per minute) for appraximately
15 minutes. Prior fo the actual coliection of the vapor
sample, the foliowing data is recorded: air flow, temperature.
and pressure at collection ports and gaugas.

The sampiing equipment consists of a clean, 100cc, gas-
light syringe and silicone septa.




The sampling ports are brass connections, fitted with silicone
septa, and threaded inlo a tapped hole in the system piping.
Samples are collscted by insarting a clean syrings into tha
septurn and the plunger actuated several times. Each
syringe should be purged cf three syringe volumes before
collecting the sample. On the fourth purge, the plunger is
extracted siowly until the syrings is filled with a gas sample,
than tha syringa is withdrawn and the need|e immediataly
plugged with a silicone stopper. The sample should be
placed in a non-refrigerated, dry cooler with sufficient
packing to eliminate breakage during transport. Coaling
samples will cause condensation of moisture, thereby
distorting laboratory analysis.

Duplicate alr samples shouwld be collected as In SGP-10.
Vapor samples are also subject to the same hold times and
must be stored as stated in SCP-10

50P-13
SOIL VAPOR SURVEY SAMPLING: "TEDLAR" BAG
SAMPLING TECHNIQUE

The sampling equipment consists of a "Tedlar" bag
{available in 1, 3, 5, and 10 liter sizes), an SKC universal
sample pump, soil vapor probe, and 1/4-inch-diameter
polyethylene tubing (approximaltely three feet long).

A Roto-hamimer or siam bar 15 used lo obtain a three foot
hole inla the ground area, where the soil vapor sample will
be collected. Once the hole has been formed the seil vapor
probe will be inserted into the hole and advanced the
remaining two feet, five feet total below ground surface
{bgs), with the use of either a slide hammer, using a tee
adapler and using physical force. Once the vapor probe has
been inserled into the ground a bentonite seal must ha
formed between ambient air and the sample air. The
bantonite must be hydrated and create an air kight seal
around the probe. If required IPA can be placed on the jointe
of the vapor probe and analyzed for in the sample o ensure
that ambient air is not diluling the sail vapor survay samplas.

Once the sampla apparatus has been set up, new tubing will
be connected to the inlat of the SKC sample pump. The
pump operates at a low flow purge rate of approximately 200
milliliters per minute to pravent alr stripping of contaminants
from the soil. Cnce three volumes have been evacuatad
{minimum 4.2 minutes of sample time} a sample can be
collected. Verification with a PID will determing whan the
maxmum concentration is oblained and a sampie should be
collectad. #f maasurable concentrations are not obiained
with the PID after 7 purge volumes {10 minutes) a sample
should be collected. Once a sample has been determined to
be collected new tublng wiil be placed en the effluent of the
sample pump running o the Tediar bag, which should be
filled to 344 of volume capacity. Caution should be taken not
to overfill the sampling bag. The sampls is placed in a non-
refrigerated dry cooler with sufficient packing to eliminated
damage during transport. Coofing samples will cause
condensation of moisture within the sampie, thereby
disterting taboratory analysis.

To minimize the potentdal for cross-contamination between
alr samplas new polyathylene tubing will be used for every
sampie.

Vapor samples ara also subject lo the same held times and
must be stored as stated in SOP-10

SOP-14
SOIL VAPOR SURVEY SAMPLING: INDOOR AIR
SAMPLING WITH SUMA CANISTERS

Indoor air sampling requires an eight hour air sample
obtained with 8-liler Suma canisters equipped with flow
controllers {calibrated by the laboratory) to a fiow rate of 11.5
milliliters per minute (ml/min). Suma canisters are placed in
each flocr of the building at the center of the room being
sampled at a height of approximately three to five feet above
ground level, to simuiale the typical breathing zone. More
than one indoor air sarnple may be required to datermine a
representative sample of all occupants in the building.

Associated with each indoor air quality sample is an ambient
air sampla that is collected outside the subject building. The
ambient air quality sample consists of one G-liter Suma
canister with a sample collection time of 8 hours at a flow
rate of 11.5 mi/min. Tha ambiant air Suma canister is placed
approximately 5 to 15 feet upwind of the subjact building and
5 feet above ground level. Due fo most buildings having an
air exchange ratio of 0.5 to 1.0 exchanges per hour,
sampling of the ambignt air quality will begin at least one
hour prior to the indaor air sample.

With all Surna canister sampling the valve should be opened
and tha initial pressure should then be recorded to verify that
the Suma canister is under vacuum. The Suma canister is
allowed to collect the soil vapor sample al a predelermined
duration (usually eight hours). Aftar the sample has baen
collected record the final vaguum reading (approximately five
pounds per square inch gauge (psig)) to ensure that the flow
meter was working properly. Immediately following the
sample collection, complele sampling infarmation is
recorded an the label on the air sampling canister {e.g.,
sampie D, date, time, location, and temperature). The
sample is placed in a non-refrigerated, dry cooler with
sufficient packing to ensura against damage during
transpert. Gooling samples will cause condensation of any
moisture within the air sample, thereby distorting laboratory
analysis.

Sumna canister samples are subject to hold tmes of fypically
30 days and with some compounds a more rigid hold tims of
14 days is reguired.
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831 North K Street
Livermare, CA 34588
Fh. $25-895-9925
Fax 925-396-6084

February 4, 2008

Mr. Dan LaFontaine, P.E.
Apex Envirotech

11244 Pyrites Way

Gold River, CA 95670

RE: Proposal To Purchase a Mako Industries Cabinet Mounted Oxygen
Injection Unit for Isleton, CA. Mako Industries Proposal Number
MINC080204

Dear Mr. LaFantaine,

On Behalf of Mako Industries | am pleased to provide to you this quote for a Makao
Industries cabinet mounted oxygen injection system capable of up to 150 Ibs/day output
of oxygen per day at 1 CFM discharge with a 10 port solencid controlled manifold
system. We are confident that you will find both the quality of our equipment and service
to exceptional. Please review, sign, and return the proposal/contract pravided to proceed
with this project,

Cabinet Mounted Oxygen Injection System
» NEMA 4 cabinet enclosed system with mounting feet. Size of cabinet to not exceed 3’

wide by 4’ long

» Oxygen Generator Qutput: 1.14 CFM Max, Oxygen concentrator @ 90% purity, up to
150 lbs/day oxygen output

» Oxygen Congentrator output will be @ 90% purity or greater-Total of three included
with system

« Oxygen delivery pump: up to 35 PS|, as specified by the oxygen generatar ta each
axygen genetator-Total of three delivery compressors included with system

» Oxygen boost delivery compressor for final injection-2 CFM and up te 100 PSIG, 1
CFM @ 80 PSIG

= Filter/dryer on outlet of pressure delivery pump to ensure compiete purity of air delivery
to oxygen generator

» PLC Field programmable controller with human machine interface panel viewer to
contral all 10 solenoids, pressure switches and controls for complete oxygen injection
system.

« Independent time duration control for each injection port(s) (1 to 89 minutes).

» Programmable cycle lag time between each oxygen injection cycles.

« [ndividual and total injection port cycle time accumulator,

« 10 Point manifold with oxygen compatible solenoid valves.

« Qutlet injection port fittings are %" kynar compression 90°.

« Built-in high-limit pressure switch and pressure relief valve on injection manifold.

« Built in pressure gage and flow meter on discharge of each oxygen generator, total of
three plumbed in series to oxygen injection manifold




1 Aur-Powered Drill ... ..
| Impact Wratich...

Decibels |+

Air-Powered Riveler

Slotted-
Head Siyis

MNax
NPT

The most popular mufflers we sell, thase reduca noise |evals from alr-powered tools,
valves, and cylinders. They are available with 2 NPT male, NPT female, or BSPT male con-
nection. Use with air and inert gases,

Hex-style mufflers have e porous bronze clement bonded to 2 pipe fitting with hex
wrench flats. They reduse noese by 15-20 decibels; filtration rating ts 40 microns,

Slotted-haad mufflers are made entlre!?' of porous bronze. They're formod with a groowe
for a slotted-head screwdrver a0 they'll
reduce noize by 10-20 decibels; fillration rating is 80 microns.,

it in tight spaces where a wranch can 't go. They

Pipe Max. scim Max. Mas. O'all  Hex Pipe Max, Oall Hex
Size @ 100 3| i H i Each  Size Si Each
Yo T — ST -

10-32. 1w

L300, 1" Fe”

- 4450!(31 $1.55

YAg... 2B.. 175 34" 3. 4450K168  1.5B
W 11 . i1 7S 7he" ... 4450K1 ... 1.67
7o | . 300, 1% .. ¥, d450K2 . 1.B7
W 24 . ,300... 1%"..... et 4450K3 .. 252
% .. 57 300, 1%A.... T 4450K&.. 3.38
2 112 L3000, 2447 L1 AA50KS . 51D
o 154 . 300 2% 154" 4450K& . B.15
114", 154 C300. AT e A450KS ... 14.57

..2180 ... . 400 A%
NPT Female Gonnecbon—Z nc—PJared Steal Frmng

Ya"... 53 . 400" F 5 he" ., 4450K91... 1.80
' 70 ....400° F.. 1?5 AT ... MWae"  44E0KD2.. 2.49
¥ 475 4007 F.175. 1% AT . 44B0K93 . 3.14
Ve PB3... . ADOCF 175 2V 1V 4450K94 . B.14

= Body is zinc-plated steel.

Sure-Seal Miniature Exhaust Mufflers

Small size and a rubber seal above the threads ensure a
tight 3eal in light spots. Use with air and inert gases. They
can also be used in applications that require bugbllng air or
inert gas through a liquid (sparging). Connection is LINF
male straight threads. Allheve a Buna-N seai, uniess noted.
Elaments are poraus melal, filtration rating is 40 microns.
They reduce naise lavels by 17-22 decibels.

B
Thread Max scfm Max  Max 088 Hex

Size @a@psi  Temp. psl Ht Size Each
Bress with Bronra Efament
1032, 1.7 .. L200°F..125... %" .. 00 B226T1....... $5.93
10-32 .28, L 200F.. 125 1%e" . e BZ26T13. 4.43
ypnGDGStaHess with Nickel-Plated Bronzs Element
103227 2000 F_. 126 1%, B4e .. BR26TI5. ... 1053
rmmmwmrmarsmmw
26 L3000 FLL 300, 1%e" . 54" | RXPBTI6R . 14.27
tSeals\Mon

Flow-Contro! Exhaust Mufflers

Cantrol the rate at which air exhausts. These mufflers
faature an adjusling screw that increases and decreases
the orifice slze; & locknut secures it in your desrad posi=
tion. Use with air; they're kleal for con‘trailmig?thl speed of
air cylinders. They reduce noise levels by 17-20 decibels
and have a porous bronze glement and brass fitting. Filtra-
tion reting 18 40 microns. Connections are NPT mala,

Pipe Max. scfm Max,

Max. O'mll Hex
Size @100 psi Temp. pszi  HL Size Each
. 300.... 1346 . 14", ..09834K31..$3.69
. OBOD 1% . %he” L GE34K32.. 4.05
. o300 1% .. 146", 9834KK33. . 605
w3002 T DB3AK34 .. B.45
.300.... 2% 1'4s7, 9834K35 .11.64
300 . 215718457, 9834K36... 1593
L300 184" S4p" | OBISKA1.. 44007
300 1547 . “Ag . BB3AK4Z | 5.00
L300 20 . L TR 9B34K43. 6.78
300.....2%" 1e* ... 9834K4d_ 10.55

BEPT Ma'le Connentn‘m—Z' nc-Plated Steal Fitting

e e 400 F .
Yo ?0 . .

.. 175

V" .. EB3 .

@t 438,

T o0

wod Biyle: .
Nﬁf Maia Gom)ecbon

" 500°F 170. 17...... TAe". 8156T31..
at o 10 e 500°F . 170.. 1%s"... %he" . BISETIZ .
% .. 25, SO0 F 1700 1%, MA” 8158733 ...
. 30 500° F .170. 21hg"... %", B156T34 ..
.. 70 SO0 F 370, 245 1%".... B158TA5 |
1. JS00°F L AT70. 3% 1% . B15BTI6

100
& Overall dismeter for siotted-head style.

COrrosmn-Res!stant Exhaust Mufflers

For excellent comosion resistance, thase mufflers have a
Type 304 stainless steel fittirg  Elermant is porous T{pe HE
slainless steal Use with ar and gasas compatible with Type
304 stainless steal, They reduca nolea levels by 15-20 dexi-
bels, Filiration rating ks 50 microns. Cornections are NFT mala.

Pipa M scfm Max  Mac Q'all Hax

Sze @100 ps Temp. psi HL Siee Each
W . T4 e 4402K51 . 88.87
W L1 BAe, 4802K52 . 924
. .O1eET L 1Aem 44021531115
L - -
L
I

Push- to-Connect Exhaust Mufflers

Streight, unthreaded connections easily install
inta instant {push-to-connect} fittings.

Nickel-plated brass have a porous bronze
element. They raduca noise by 20 decibels. Fitration is
not rated. Use with ar. Giass-fifed
mufflors are more corrosion resisim&\anbuassnuf-
fiers. They have a polysthylene slement that reduces
naise by 17-20 decibels. Filtration rating is 20 microng.
Lisa with ar and inerl gases. PAT (polybulylems
terephthaiate] mufflers heve B PVF [polyviny! ﬁuonde)
elament. They reduce noise by up to 38 dacibels. Fi-
tration is not rated. Use with air axd inert gases.

Stem  Mmx scim Max Max. O'al
oD @ 100 psi Ternp. psi  HL Dia. Each
{A] Nickel-Piated Brass
4 mm ... Not Rated....300°F .. 175 1%" .. %*.__ BH3T11....58.3%0
6 mm.. Not Reted.. 3D0°F .. 175 17%"..... %" B413Ti2....11.50
8 mm . Mat Rated . 300°F 175, 1"%e" .. %" B413T12 . 126
10 mm . Not Rated....300° F.... 175... 27%e".. %" .. BATRTI4 . 12.27
12 mm...Not Rated....300° F.... 175... 27" 34" B413T15 ... 16,51
8) Glass-Filed

.....BASTTI 671

. - .. BA5TTS . 7.51
F.. 145.. 2","9‘ ...... '....B457T52. 4.61
...B4STTS3 ... 11.96

M«MASTER-CARR




