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Environment, Safety, Health and Regulatory Compliance DA:94:7092
234-8268

June 6, 1994
MEETING MINUTES

JUN 71994

ENVIRONMENTAL EVALUATION GROUP

" R. Neill, EEG

Enclosed are the minutes to the meeting held on May 3, 1994, to discuss the
location of six proposed new monitoring wells. Your participation and
willingness to contribute ideas and concerns during the meeting was greatly
appreciated.

Thank you for taking time out of your evening and please feel free to contact
me at Extension 8268, if | can be of further assistance.

Foy
J. J. Cotton, Marfager
Environmental Monitoring

mw

Enclosures

i



0

&

snEETING MINUTEé Page 1 of 4

Attendees Distribution
Name Organization Attendees Plus
Richard L. Beauheim SNL :
Mary E. Bennington DOE/CAO /‘/OZ ()tww
Chuck Byrum EPA/Reg 6 .
Jeffrey J. Cotton Westinghouse /ddql‘ /-/uuslu_
Stewart B. Jones Westinghouse
Robert Kehrman Westinghouse
Jim Kenney EEG
John J. Magyar Westinghouse
Richard D. Mayer EPA/Dallas
Robert Neill. EEG
Ron G. Richardson Westinghouse
Paul E. Sanchez NMED
, 4
ENy\RONMENTM. EVALUATION GROU
*Mak Walker Westinghouse Prepared By Date
*Mak Walker 05/31/94
Subject or Purpose of Meeting Location Date
Working meeting to determine the location of six proposed Greene Street 05/03/94
new monitoring wells. Office
1 Purpose of meeting was agreed upon as the determination of the location of the six new

monitoring wells and any testing that could be performed on a non-cost prohibitive basis to aid in
site characterization and scientific testing.

2 Overview presented by Jeff Cotton. Basic elements of overview:

o Drivers for wells (DOE Order 5400.1, Performance Assessment)

o Current wells exceeded useful lifespan

o Current wells constructed of cast iron, were drilled to support site preliminary design
validation (SPDV), and were not designed to support a monitoring/surveillance program.
Additionally, it is hypothesized that iron oxide (rust) causes the data from wells to be
skewed because it absorbs certain radiological elements that are sampled for in the WIPP
program).

o Current wells are collapsing/cost prohibitive to continue reconditioning. Would require
redrilling in order to seal properly (plugging and abandoning) if well were to collapse.

o New wells will be located in areas of flow as noted on the most recent modelling verses
the nearest SPDV well to areas of flow (current practice).

o} New wells would reduce costs because the site would not require expensive equipment
currently employed for pumping {packers, portable laboratory, subcontracts, etc.).
Payback to the facility to defray costs of construction would be approximately five years.

e}

The wells will be built to RCRA specifications in case future RCRA monitoring wells are
required (wells will be constructed for the same cost as non-RCRA monitoring wells).
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o The new wells st d last approximately 25 years, and be constructed in such a way
to allow casing répacement, if wells are required for post=decommissioning monitoring.

o The construction of the wells should start immediately to allow two year baseline and
required experimentation to approve a dedicated pumping system. A special pump will
have to be procured and tested due to the extremely high levels of brine in the water
tested at WIPP.

o Both new and existing wells would be tested for an appropriate period of time to establish
a cross reference between old and new data acquired from wells.

o The WID/DOE is not prepared to discuss post-decommissioning monitoring or site

decommissioning at this meeting. Both of these issues will be satisfied by the generation

of documents required by the Land Withdrawal Act to be presented to Congress in October
1997.

o Reiterated that this meeting is to agree upon the location of the six proposed monitoring
wells.

Discussed that fiberglass casing materials would be adequate to survive at the depth of the

monitoring wells. Stated that Arizona has employed fiberglass to 3000 feet verses the WIPP's
700 feet requirement.

Discussed gains of new wells as a positive affect:
o Comparative analysis between existing and new wells
o Characterization of soil saturation of Dewey Lake Redbed region

Talked to plans of coring the Culebra to allow Sandia National Laboratories (SNL) additional site
characterization

Stated requirement to have project completed, baseline performed, new methodologies reviewed
and approved, and changes made to Environmental Monitoring Plan (as required by DOE Order

5400.1) completed by 1997 to support Operational Readiness Review (ORR) and readiness
declaration.

Discussed actual proposed locations - located along the flow path from the most recent modelling
of flow for the WIPP facility.

Discussed that the proposed statement of work for the contract was satisfactory (Chuck Byrum -
EPA)

RCRA would require monitoring of the Culebra as the most likely path for release. Discussed that
WIPP would be a special case as the facility would be monitoring the water above the facility
verses below. Would require a waiver but should not be a problem.

Monitoring for sampling the Dewey Lake was discussed:

o saturation zone - 175 - 230 feet

o possible to take resistivity log or monitor at 20 - 30 foot intervals

o perform TV camera test to have a visual record of Dewey Lake
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Decided to establish agi__.ent of locations before proceeding.. .l personnel listed on first page

;;;;;

(as attendees) agreed to locations with the following change:

o

The northern central well (WQSP-2) will be moved north approximately 1/4 mile to the
pipeline road. It was discussed that if the well were located too close to the easement of

the pipeline, the well could be moved an additional 100 - 200 feet without affecting
sampling.

Discussed types of testing that could be performed for Magenta and Dewey Lake regions:

o

(o]

O

Determined it would take up to one month to perform a pump test and require a 25 gallons
per hour flow rate (deemed as an unacceptable delay in completion of wells).

Agreed upon that if water was found in another region in sufficient quantity to monitor
(and if it was required) that the test/monitoring would be performed by drilling a dedicated
well for that purpose. A cluster would be used at the well pads verses using packers and
one hole. Costs proposed is for six wells completed in the Culebra.

Consensus was that the Magenta did not provide sufficient quantities of water (as
evidenced at existing well locations) to sustain a monitoring well.

Neutron logging to check for moisture - indicate moisture but not saturation - inconclusive.
Gather info from ranchers as to quantity and quality of water from Dewey Lake.
Induction and Sonic logs discussed.

Sidewall coring was discussed.

Participants agreed to the following with regards to drilling, testing, and characterization:

O

O

O

Air drill the six wells
Core the Culebra in all six wells
Do full logs on the Dewey Lake in wells WQSP-5 & 6 (the two most southwestern wells).

Stipulate in the contract that logging must be performed for water saturation, permeability,

and porosity and allow the contractors to specify the types of tests that can be performed
in this area.

Perform full suite of logs on WQSP-2 (northern central well) for characterization.

Screen the entire width of the Culebra to allow SNL to perform pump testing (plugs can be
added at a later time to comply with RCRA requirements of screening the top 10 - 15 feet
of the water bearing zone)

Use a television camera to record the Dewey Lake Redbed region of wells WQSP-5 & 6

It was agreed upon to proceed with contract bidding.

Another meeting will be held with the appropriate personnel to approve the correct logging
techniques proposed by the subcontractor.
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Attendance Sheet
Handout presented to meeting attendees

Meeting adjourned at 7:25pm

17

Reviewed by: /4 L

ZJei‘f J. Cotton Date: 5'/3/1/97
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Environmental Monitoring

234-8268

May 2, 1994

MEETING TO DISCUSS GROUNDWATER QUALITY SAMPLING WELLS

Distribution:

Attached is a synopsis of the proposal for drilling six new
groundwater quality sampling wells in the area surrounding the
WIPP. The following headings are discussed:

1. Purpose

2. Justification

3. Proposed Activity Locations

4. Drilling Methods and Materials

A meeting will be held on Wednesday, May 4, 1994 at 4:30 p.m. in
the library at the WOIC, located at 101 East Greene Street, in
Carlsbad New Mexico. The purpose of this meeting will be to
discuss the locations of the proposed sampling wells.

Please use the attached synopsis for your information.

Sincerely,

J.J. Cotton, Manager,
Environmental Monitoring



Purpose

DOE order 5400.1 requires that groundwater that may be
potentially affected by DOE operations be monitored to detect
and document the effects of such operations on groundwater
quality and quantity and to show compliance with applicable
Federal and State laws and regulations. DOE order 5400.1
specifically states that Groundwater monitoring programs shall
be conducted on-site and in the vicinity of DOE facilities to:

1. Obtain data for the purpose of determining baseline
conditions of groundwater quality and quantity;

2. Demonstrate compliance with and implementation of all
applicable regulations and DOE orders;

3. Provide data to permit the early detection of groundwater
pollution or contamination;

4. Provide a reporting mechanism for detected groundwater
pollution or contamination;

5. Identify existing and potential groundwater contamination
sources and to maintain surveillance of these sources;

6. Provide data upon which decisions can be made concerning
land disposal practices and the management and protection
of groundwater resources.

Groundwater quality sampling for radiological and non-
radiological surveillance is also required by DOE orders
5400.5, 5820.2a, and 5300.3b. Further, commitments to monitor
groundwater specifically at the WIPP are made in the Land
Management Plan, Environmental Monitoring Plan, Final
Environmental Impact Statement, and the Final Supplemental
Environmental Impact Statement.

The current Groundwater Surveillance Program meets the basic
requirements of DOE orders and committing documents. The WID
wishes to enhance the quality of the data that it provides by
replacing the current groundwater quality sampling wells with
wells that meet industry standard criteria.

The proposed project consists of clearing and constructing six
well pads and drilling six groundwater quality sampling wells.
The wells would be constructed in such a manner as to be
conducive to implement future regulatory monitoring standards
should they become necessary.



Justification

The wells currently used for groundwater quality sampling have
exceeded their useful life. The current groundwater Quality
Sampling Program utilizes wells that were drilled for the
express purpose of aquifer characterization. No consideration
was given in the design of these wells to sampling criteria or
the life of the project. The wells currently being used for
groundwater quality sampling range in age from 8-16 years.
Construction materials are such that chemical reactions occur
between the groundwater and the <casing  materials.
Additionally, biases created by well construction deficiencies
can only be compensated for by initiating labor intensive
sampling protocol. This sampling protocol is time consuming,
taking two to three times longer to obtain representative
samples than is normally required and involves expensive
equipment that would normally not be required. Sampling
protocol would be more efficient and cost effective with the
new wells. Construction of the new wells would meet the
criteria set forth in EPA 570/9-75-001 Manual of Water Well
Construction Practices. Should the data gathered by the
groundwater surveillance activities ever be challenged, data
gathered from wells meeting this criteria would be considered
more credible than data gathered from the present sampling
well system. Deterioration of the current well system due to
chemical interaction with the groundwater environment poses
the danger that continued use for sampling purposes will cause
the casing to collapse. During March and April of 1992 well
maintenance was performed to remove scale from the casing wall
and to reconstruct wells in which the formation had collapsed
due to the stress of pumping and purging. Formation collapse
had occurred in six of the wells used for monitoring purposes
with one well, H-11b3, showing signs of severe casing
deterioration. If the wells are not replaced this,
maintenance procedure will have to be repeated every two to
four years until the casing collapses. It is unknown exactly
when casing failure would occur, however, the severity of
scaling on the casing wall indicates that failure could occur
at any time. If total casing failure is allowed to take place,
the wells would have to be abandoned, plugged, sealed and
replaced. By replacing the wells before casing failure
occurs, useful groundwater level data may be gathered from
these wells under static or recovering conditions for the
expected life of the project. This course of action will
result in delaying the cost of abandonment procedures until
site closure. At that time a comprehensive abandonment program
can be initiated that is more cost effective than single well
abandonment procedures. Issues regarding well abandonment and
plugging and sealing will be addressed in the Decommissioning
Plan, scheduled for publication in late 1997.

The new wells are expected to have a life expectancy of 25
years. At the end of this time period the wells will be



evaluated for extended 1life expectancy and a decision
regarding recompletion or continued use will be made.
The issue of long term monitoring will be addressed in the

Post Decommissioning Environmental Monitoring Plan scheduled
to be released in late 1997.

Proposed Activity Locations

The project proposes to install six wells at the outer
perimeter of the exclusive use area (see attached map). The
approximate well locations and approximate total depths are
proposed at the following locations:

1. The Northggzg:corner, T22S, R31E, Section 20, 50FNL and
1464FWL with a total depth of approximately 810 feet
below ground surface (BGS).

2. The existing WIPP-12 location T22S, R31E, Section 17,
148FSL, 84FEL, with an approximate depth of 840 feet BGS.

3. The Northeast corner of the exclusive use area T22S,
R31E, Section 21, S50FNL, 2213FEL, with an approximate
total depth of 870 feet BGS.

4, The Southeast corner of the exclusive use area T22S R31E
Section 28 1612FSL 2275FEL, with an approximate total
depth of 820 feet BGS.

5. Along the H-14/DOE-1 access road T22S R31E Section 29,
300FSL and 350 FEL, with an approximate total depth of
715 feet BGS.

6. The Southwest corner of the exclusive use area T22S R31E
Section 29 1667FSL 1392FWL, with an approximate total
depth of 650 feet BGS.

With the exception of preexisting roadways and well pads each
well would require construction of an access road
approximately 20 feet in width and a well pad approximately
100 X 100 feet square. Assuming that the 1locations are
approved as proposed, well pad construction would be required
on five of the six locations and access road construction
would be required on only three of the well locations. The
total excavated area for well pads and access roads would be
less than five acres. Access road construction would take
place on the northwest well pad from the nearest point from
the well location to the pipeline road a distance of
approximately 150 feet in length, at the northeast well pad
the nearest point from the well pad to the pipeline road
approximately 2340 feet in length and the southwest well pad
to the nearest point to the DOE-1/H-14 access road a distance
of approximately 1520 feet in length.



Drilling Methods and Materials
The new wells would be drilled using air rotary methods. The
Casing and screen will be constructed of Fiberglass Reinforced

Epoxy and the formation will be gravel packed with silica
sand.

The following attachments are included for your convenience:
attachment #1. Casing and Screen Specifications
attachment #2 Comparative Chemical Resistance Chart

attachment #3 Map showing the proposed 1locations and their
relationship to the WIPP site.
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ENCO.EMC
FIBERGLASS REINFORCED EPOXY
WELL CASING AND SCREENS

TECHNICAL SPECIFICATIONS

11029 SIGNAL IHILL DRIVE AUSTIN, TEXAS 78737-2834

TELEPIIONE (512) 288-6090 FACSIMILE (512) 283-6091
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HISTORY

HMmlus piping systems have been used successfully in industrial, oil and mining
applications for over 35 years, primarily in hostile environments, due to their abil.
ity to withstand attack by caustics, acids and other corrosive materials.

Long respected in these industries, they were not used in the environmental indus-
try until the early 1980’s when serious questions arose throughout the environmen-
tal industry concerning the reliability of field materials, sampling methods and
equipment. Due to the rapidly decreasing detection limits available to the laborato-
ries, the data coming from the field was becoming increasingly suspect in many
instances of “shadow contaminant” occurrences. This being the case, there was an
increasing amount of research conducted in well casing materials.

Many casing materials in use at that time had been conclusively determined to
leach or absorb unacceptable amounts of inorganic and organic chemicals.

Fiberglass Reinforced Epoxy casing was investigated extensively due to its 75%
glass content, the closed molecular structure of epoxy, the strength, longevity and
lack of brittleness.

The results of extensive testing of this product led to a wide acceptance for the use
of this casing as an alternative to PVC, TEFLON, and STAINLESS STEEL.

Fiberglass Reinforced Epoxy casing has now been installed in every E.P.A. region
over 3000 times, resulting in very extensive consecutive pollution plume sampling
with no adverse reports or interpretational difficulties.

In fact, the casing and screen has far surpassed all expectations for rigid environ-
mental specifications.

OVERVIEW

In this technical document, we present detailed descriptions of the physical and
chemical qualities of Fiberglass Reinforced Epoxy monitor well casing and screens
including the extensive testing protocol and test results.

There are several different types of fiberglass casing and piping materials on the
market today, so it is important to differentiate between the product that is out-
lined in this document and the other available products. ENCO. EMC produces
and markets the only fully tested, inert, F.R.E. casing material available.

This F.R.E. casing pipe stock is manufactured by only one company and is pro-
tected under U.S. and foreign patent laws. The entire down-hole assembly is made
of high purity epoxy with a proprietary HP hardener and continuous filament silica
glass reinforcing, providing both the very high strengths characteristic of composite
structural materials and the desirable, single chemical assemblage.

Eage 3




THE RAM.10 OF SILICA GLASS TO EPG.J IS 75/25. :

[t is unsuitable to use plastic resin materials, such as Polyester or Vinyl Ester, as t.htu.
Rbsorbance of organics may be extremely high, as is typical of most thermoplastics.

NCO. EMC casing and screen products contain only fully reacted, epoxy resins and
ontain no plasticizers, glues or products containing any organic groups which ap-
ear on the E.P.A. priority pollution list.

fact, our products are intrinsically Incapable of leaching any priority pollutants.

TECHNICAL ADVANTAGES

INERT QUALITIES Constructed of 76% High Silica glass and 25% High
Purity,Closed Molecular Epoxy. Certified, Tested
100% Inert. Product Will not compromise the
qroundwater sample.

LOWEST SORPTION Proven the lowest sorption of any tested product.,
Calculated 1/17th sorption rate of P.T.F.E.

FULLY TESTED Most stringent testing protocol of any product
to date. Short and long term leach tests show-
no Priority Pollutant leach out. Minimum time to
sorption stabilization.

FLUSH JOINT FLUSH 0.D. CASING AND SCREENS ARE AVAIL-
ABLE IN 2% 3", 4" AND 6" DIAMETERS FOR HOL-
LOW STEM AUGER APPLICATIONS. ALL STAN-
DARD LENGTHS FROM 2.5' - 25'.

CHEMICAL Very high resistance to most chemicals common

RESISTANT to the environmental industry, including most sol-
vents, VOC'’s, Hydrocarbons, organic and inorganic
chemicals.(Call ENCO for details).

FULL RANGE Full range of sizes from 2" through 16" are avail-
able including all fittings and accessories, including
UL Listed( gasoline distribution piping) and High
axial strength for horizontal installations.

k’llEClSlON SLOTTING Most slot sizes and configurations are available, from
010" - .3".(Custom configurations available)

bl]l'lilllon QUALITY High quality control - meets or exceeds all applicable

_ standards. All components precision machined to exact
ing tolerances.
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ENCO. EMC Casing and Well Screens are Impervious to gasoline, hydrocarbon
products and most associated solvents and additives.

They can be used in the most sensitive groundwater investigations with full confi-
dence in their integrity and ability to perform.

N EPEND IIRD RTY T G_OF ENCO.EMC F.R.E. CASING
S BEEN IN . OF
PRODUCT SUITABILITY
NCO. EM in d Screens c of use in the followin
areas:

HORIZONTAL LIQUID AND VAPOR PHASE
PRODUCT RECOVERY

ENCO.EMC manufactures a full range of 2" through 8" materials that can with- ,
stand the rigors of this type of installation with acceptable bend radii, high range
of collapse pressures and axial and tensile strengths. 4

Field tested and successful in government installations,

ENCO.EMC has provided numerous, cost-effective horizontal well assemblies
Integral threaded coupling with “O” ring seals provide extremely strong joints to

enable the material to withstand the high pulling stresses of horizontal installa-
tions at a substantial cost savings over Stainless Steel.

SENSITIVE P.P.B. MONITOR WELLS

(Flush Joint or Integral Upset Coupled) ENCO.EMC Monitor Well Casings and
Screens are 100% INERT.

They will not leach any priority pollutants into the groundwater. This has been
proven in a multitude of tests.

All tests were designated by Region 8 E.P.A. personnel, resulting in their use in
sensitive monitoring applications.

Our entire line of Well Casings and Screens are designed to be Chemically inert
as well as Cost-Effective in both material and installation cost




UNDERGROUND STORAGE FrlTLITIES
" LEAK DETECTION SYSTEMS

ENCO. EMC Casing and Well Screens are impervious to all components of gasoline,
hydrocarbon products and most associated solvents. This casing will remove all
suspect materials from the construction of your monitor wells at considerably less
cost than either Stainless Steel or Teflon. Shallow wells around underground
tanks can be supplied in one piece with any slot configuration at any desired inter-
val. Drive points are available which can be hammered or vibrated into soft back-
fill areas. ENCO. EMC can supply Chemical Resistance charts covering most or-
ganic and inorganic chemicals and their effect on casing and handling systems.

DUAL SCREEN. PRE-PACKED DOUBLE WELL SCREENS

These double wall well screens combine an Inner Well Screen, Graded Silica Sand
Pack and an Outer Well Screen in one integral unit. Threaded and complete, these
dual units enable the installer to accurately place the Well Screen and Sand Pack
in the target zone with no error or bridging, thus saving considerable time and
expense in screen placement and well completion.

All outside diameters are flush to allow passage through Hollow Stem Augers and
other down hole systems.

2.5', 5.0' AND 10.0'
(Shoulder to shoulder)

NOTE: Custom lengths are available, however there are weight
limitations on the larger sizes.

Page §




HORIZONTAL WELL DRILLING

This leading edge technology enables the contractor to place a single horizontal
or liquid product recovery well into the contaminated zone in a very narrow
vertical plane. '

This technology has been used in the Oil Industry extensively, and has now
crossed over into the Environmental Industry with overwhelming success.

ENCO.EMC has participated with a major government financed group in the
installation of pilot research and development wells that have been placed in
high security government facilities. These installations used ENCO.EMC high
strength Fiberglass Reinforced Epoxy Well Casing and Screens resulting in re-

covery systems that successfully met the operating criteria where other materials
failed.

ENCO.EMC has a full range of 2" through 8" materials that can withstand the
rigors of this type of installation with acceptable bend radii, high range of col-
lapse pressures and axial and tensile strengths. ( All specifications to ASTM
standards.)

The materials are readily available and very cost-effective for this type of instal-
lation.

Material can be factory slotted with slots as small as 0.010" and can be custom
configured to the clients’ specifications.

PHYSICAL SPECIFICATIONS

Inside Nocninal Outsid Maxi Weight Mini

Diameter Wall Tk Diameter Box Dia. Lbe/Ft. Bend Radius
Size (Inches) (Inches) (Inches) (Inches) ) (Feet)

2' EN-800 2.23 .080 2.39 3.28 0.67 80

3' EN-800 3.35 .110 3.57 4.50 1.40 120

4’ EN-800 4.33 .145 4.65 5.50 2.20 150

6' EN-800 6.10 .200 6.50 8.10 3.36 250

8' EN-800 8.42 .285 8.90 10.2 6.60 450
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PERFORMANCE VALUES

Internal Axial Axial

Operating Exterpal Wall Thread

Pressure Collapee ,  Tensile Load
Size (PSD) (PSDh Stength (Psi)| (Lbe)
2' EN-800 800 550 12,000 14,000
3' EN-800 800 550 12,000 24,000
4' EN-800 800 250 12,000 30,000
6' EN-800 800 250 17,000 150,000
8 EN-800 800 220 17,000 250,000

NOTE

THIS IS A CROSS SECTION OF AVAILABLE PIPE AND CASING SYSTEMS
THAT IS PRODUCED BY AND FOR ENCO.EMC. THERE ARE MORE THAN §0
DIFFERENT PIPE SYSTEMS AVAILABLE. IF THE PIPE OR CASING LISTED HERE
DOES NOT FIT THE OPERATING CRITERIA FOR YOUR PROJECT, PLEASE CALL
ENCO.EMC FOR FURTHER INFORMATION ON OTHER SYSTEMS THAT MAY BE
ACCEPTABLE.

THE INFORMATION CONTAINED HEREIN IS BASED UPON ENCO.EMC IN
HOUSE TESTING AND INDEPENDENT LABORATORY TESTING AND IS A TRUE AND
ACCURATE REPRESENTATION OF SUCH TESTS. ENCO.EMC RECOGNIZES THAT
DIFFERENT VALUES MAY BE OBTAINED WITH DIFFERENT EQUIPMENT AND CON-
DITIONS AND THEREFORE DOES NOT EXPRESS OR IMPLY ANY WARRANTY FOR
THE USE OF THE ABOVE OR ANY OTHER DATA PUBLISHED ON ENCO.EMC PROD-
UCTS.




SYNOPSIS OF PHYSICAL CHARACTERISTICS
AND TESTING PROTOCOL.

All downhole assemblies are manufactured using a priority formula comprised of
an HP Anhydride Epoxy and a High Silica Filament Glass.

The continuous filament gives the product an exﬁ-emely high strength / weight
ratio, far exceeding any comparable material.

The glass to epoxy ratio is 756% glass to 26% epoxy, resulting in the desired com-
posite material of virtually indestructible glass, sheathed in a closed molecular

epoxy.

From the viewpoint of the Environmental Industry, this has become an extremely
valuable product, desired both for its chemically inert structure and its low cost.

There are several different types of Fiberglass casing and pipe materials on the
market, so it is important to differentiate between ENCO.EMC products and oth-
ers.

ENCO.EMC produces and markets the ONLY fully tested, Inert materlal avallable.

This F.R.E. casing and screen stock is manufactured by only one company and is
fully protected under U.S. and foreign patent laws.

All other Fiberglass systems are manufactured with a vinyl ester, plastic or
untested epoxy resin material.

Most of these materials are capable of high absorbance or leaching of priority
pollutants. '

ENCO. EMC Products are Intrinsically Incapable of Leaching any Prierity Pollut-
ants,

Materials Exceed ASTM - F 480 physical specifications, however, ENCO.EMC does
not use the 2 thread/inch configuration.

Crossovers are available for matching other thread designs, including the F-480-90.
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PHYSICAL DESCRIPTION

FLUSH JOINT
& CASING
OQUTSIDE
DIAMETER

g8 881888888

NOTE

1) Sexvioe Temperature 200F

2) Weight Per 100 2'-50; 3'-77; 4' - 100; 6' - 280; 8' - 660:

3) Mill Test Pressure  1.25 X Operating Pressure

4) Higher Test Wall Thidmesses available up to 4000 psi External Collapse and 4000 pei Internal Operating Pressure
S5) pH Range 15w 1l

TESTING SUMMARY

The following Sorption and Leaching tests have been carried out on production
run samples of ENCO.EMC F.R.E. casing materials.

An independent, E.P.A. approved laboratory performed all tests. Detection limits
were in accordance with current E.P.A. Priority Pollutant standards or below.

All tests were carried out on either ground up material for maximum sensitivity,
fractured casing to simulate slotted sections, or two foot casing samples which
included a threaded joint and O-ring seal.

All tests confirmed thg' theoretical Inert qualities of this casing,
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1. 72 hour leach tests using fractured material, in carbon filtered, de-ion
ized water carrying 700 ug/l of solvents and Halogenated Organics.

RESULTS:

No extraneous compounds on the GC/MS chromatogram and no increase
of the seven solvents occurred.

2. Leach tests on ground F.R.E casing using .carbon filtered, de-ionized
water, 72 and 504 hours.

RESULTS:

Leachates subjected to full Priority Pollutant analysis showed zero
leaching.

3. Leach tests using sample lengths of F.R.E. casing including a joint with
an O-ring seal for 504 hours.

RESULTS:
No Priority Pollutants found in the leachate.

4. Absorbance (Sorption) tests using water doped with 700 ug/l of four
Halogenated Organics and three solvent organics.

RESUL

In 72 hour tests, F.R.E. casing performed better than one hour tests
using Teflon laboratory tubing. It has been calculated that F.R.E. casing will
reach sorption equilibrium in 15 days compared to 330 days for Teflon and
other Thermoplastics. (Analytical Procedures conformed with appropriate
E.P.A. methods 608, 610, 612, 622, 624 & 625.)

The objective of the tests was to determine if any Volatile Organics, selected
from compounds commonly found in Hazardous Waste sites, would be ab-
sorbed by the F.R.E. casing from an aqueous solution, using concentrations of
organics comparable with those experienced in pollution plume surveys.

Simulation of monitor well casing conditions was sought by testing fractured
pieces, exposing the inner structure of the casing as with machined slots.

The test protocol followed recommendations of the Colorado Department of
Health, Region 8 E.P.A,, and the City and County of Denver.

All tests were performed by Rocky Mountain Analytical Laboratory, Arvada,
Colo.




FIBERGLASS REINFORCED EPOXY CASING
PHYSICAL PROPERTIES AND DESIGNS.

1) Outer surface designed with a high bond surface for positive annular seal.
2) Bacteriostatic inner surface; will not _encouragé bacteriolologic infestation.
3) Flush joint casing & screens are available In 2", 3", 4" & 6" sizes.

4) Oversized inner diameter, in the integral upset coupled configurations, to allow
equipment entry.

6) Integral factory bottom caps installed at no cost with screen purchase.(Larger
sizes do necessitate a small charge)

6) Engineered assemblies reduce cost utilizing no expensive pup joints.(Custom
Well Assemblies.)

7) All standard lengths, field splice kits, adhesive kits, protective vaults, and
surge developers are available.

8) Nominal casing and screen sizes available:

INTEGRAL UPSET FLUSH JOINT

2% ¢« e e e 223"LD 2°LD..... 235" 0D

3”. e & o0 w"m 3‘ w‘ oo 08 w' o‘n‘
© 4" o 000 AII"LD. 4" LD. . . . . 450" 0.D.
6". e & o w”w‘ " l.n‘ e o o0 &7.' w

Custom sizes up to 16" are available.

9) Precision factory slotting from .010 to .1 - Minimum engineered flow rates of 1.0
GPM/FT of screen.

10) Rapid installation - integral coupled with O-ring seal no pipe wrenches needed
indicator informs operator when seal is complete.

11) Rapid factory response time - over the road transport or next day air trans-
port. (Air under 10' lengths only)

12) Hydrophilic - high strength screens - brittleness not associated with this prod-
uct.

Page 11
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CASING AND SCREENS

CASING ASSEMBLIES

The entire downhole assembly is comprised of the singular “HP” Epoxy/Fxber-
glass material.

This product contains no foreign elements which could compromise the ground.
water sample.

Each casing assembly is manufactured to the exacting specifications as deter-
mined by this document.

ENCO. EMC adheres to a rigid, comprehensive quality control program to ensure
the high standard of product produced.

Standard monitor well applications use a 450 PSI screen stock with 800 PSI ends.

Maximum recommended depth of stock material is: **

Schedule 450 (Collapse Pres.) Schedule 800 (Collapse Pres.)
- 210 Feet (130 PSD 2" - 500 Feet (550 PSI)
3" - 126 Feet ( 60 PSI) 3" - 500 Feet (550 PSI)
4" - 100 Feet ( 50 PSI) 4" - 500 Feet (250 PSI)
6" - 100 Feet ( 60 PSI) 6" - 400 Feet (180 PSI)
8" - 100 Feet ( 58 PSI) 8" - 350 Feet (150 PSI)

(To top of Screen - Deep set casing is available)

(ENCO.EMC does not warrant materials once placed into the well. Down hole
conditions can subject the casing to very high collapse pressures If conditions
are unstable , consult the factory.)

Larger wall thicknesses are available for deeper wells or unstable ground condi-
tions. Call factory for details and pricing.

All well assemblies are available with a factory installed bottom cap, and a small
sump for slough material and water sample accumulation.

All threaded ends and fittings are machined to very tight tolerances to ensure
quality.

ENCO.EMC uses a non-modified square thread at four (4) threads/inch for
strength and manageability. Crossovers to fit other casing manufacturers threads,
including F-480-90 are available.

Pate I3
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ANALYTICAL METIIODOLOG) -
E.PA. PRIORITY POLLUTANT ORGANICS

Volatile Organic Analyses (VOA/VOC) were performed using EPA Method 624.
Aliquots of the samples are placed in a sparging device.

Internal standards and deuterinium labeled surrogates are added to verify the analytical
results and provide quantitative and qualitative references for each sample.

The samples are then purged with Helium and the VOC’s are transferred to the gas
stream. The organics are removed from the gas stream with a Tenax / Silica Gel trap.
When purging is complete, the trap is rapidly heated and the trapped organics trans-

ferred to the analytical chromatograph column of a gas chromatograph / mass spectrom.
eter (GC/MS).

As the individual components elute, complete mass spectra are collected and stored by a
computer system . The data are then processed by custom computer programs and also
evaluated manually to detect and quantify Priority Pollutants. Identifications are verified

by comparison of the sample component mass spectrum and retention time to those of
the standard components.

Base / Neutra! and Acid (BN/A) compounds were analyzed using EPA method 625.

Aliquots of the samples are extracted first at basic and then at acidic pH's with Methyl-
ene Chloride. The extracts are concentrated and analyzed by GC/MS using the same
approach as the Volatile Organics.

Pesticides and PCB’s were anal us P ethod

Aliquots of the sample are extracted with Methylene Chloride at a neutral pH. The ex-
tracts are then concentrated and analyzed using an electron capture/gas chromatograph.
Identification of components is based on the retention times of the unknown compared
to those of the standards. All identifications are confirmed using a second GC column.

Major non-Priority Pollutant chromatograph peaks in the volatiles, base/neutrals and
acid fractions are identified. The best computer matches of the unknown mass spectrum
to the EPA/NIH/MSDC (commonly known as the NBS library) mass spectra data base of
25,000 compounds are selected and reviewed by an analyst experienced in the interpreta.
tion of mass spectra. If no specific identification can be readily made, the chemical type
or class is determined and reported. In either case, these identifications are verified by
comparison with a standard.

Estimates of the concentrations are made by comparison of the unknown to the response
of the nearest internal standard.

Analyses were formed usin e
Federal Register, Vol. 0. :

The GC/MS was calibrated to meet EPA specifications for BFB and then calibrated with
a standard mix of the components of interest. Concentrations were calculated using the
method of internal standards.




e
L fﬂﬁ % ‘
X S

L

No extraneous component peaks were observed and no increase in concentration of the
Volatile Organic solvents occurred. It is concluded that exposure to this group of Or-
ganic solvents does not result

in the leaching of Priority Pollutant compounds.

Therefore, it is concluded that the use of ENCO.EMC Fiberglass Reinforced Epoxy Cas-
ing and Well Screens will not complicate sampling or Its interpretation.

Analyses for the targeted compounds were performed by GC/MS.

The background concentrations for each target component were determined for Table 2
and are shown on the previous page. The measured concentrations are considered the
reference points for comparison to the test samples.

The table lists the reference, Set 1 Test and Set 2 Test values measured and the average
of Sets 1 and 2.

The absorbance of each component was determined by calculating the weight of the
component losses and expressing this as absorbance per unit surface area of sample.

No extraneous component peaks were observed in the Test Samples.

TABLE 1Ml

72 HOUR CONTACT

RESULTS OF ABSORBANCE TEST FOR SELECTED VOLATILE ORGANICS
(CONCENTRATIONS IN ugi)

Average
Set 1 Set 2 Sets 1 and 2

Component Reference Test Test Tests
Benzene 116 97.6 98.0 97.8
Toluene 97.6 79.1 82.2 80.7
Methylethyl Ketone 104 92.5 91.7 ~ 92.1
Dichloromethane 111 99.4 101 100.2
1,1,1,-Trichloroethane 97.4 76.2 82.5 79.4
Trichloroethylene 104 69.1 73.4 71.2
Carbon Tetrachloride 101 77.0 81.4 79.2
Organic Sorbed, Chlorinated Compounds . . . . ............. 3.07 ug.
Volume to Surface AreaRatio . ..................... .. ... 6.85
Concentrations of Chlorinated Organics in Fluid . . . .. ....... 2,835 ug/m2
Absorbance of Chlorinated Hydrocarbons ................ 570 ug/m2




Each analysis was monitored for analytical errors by the addition of surrogate spike
compounds. Inmediately before analysis, each sample was spiked with 100 ug/ of 3 surro-

gate compounds. Their recoveries indicate that the analyses were consistent throughout
the test.

TABLE IV

SURROGATE SPIKE .- PERCENT RECOVERY

Component Reference Set 1 Test Set 2 Test
Bromochloropropane 104 107 101
Deuterodichloromethane 118 119 121
Deuterobenzene 117 112 112

THE FOLLOWING PAGES ARE THE LABORATORY ANALYSES OF THE
TESTS THAT WERE RUN ON Enco.EMC CASINGS.
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ROCKY MOUNTAIN ANALYTICAL LABORATORY
EPA Priority Pollutants Analytical Results

Sample Descripton LEACHATE FROM CASING TESTS
APPENDIX "C"
RMA RMA
TEST |DETECT.| EPA TEST |DETECT.| EPA
SAMPLE| LIMIT STD. SAMPLE| LIMIT STD.
Volatile Compounds Volatile Compounds
Ho oA

V. Acrlein NO | 100 | 100 2% Toace ND 1 10
P yonkr ND 100 100 vl it A ND 1 10
. Senzene ND 1 10 I Tichorostans | ND 1 10
wsaichoo ey | NO 10 10 AV L2 Tenooerae | ND 1 10
8. Sromotomn ND 1 10 g e ND 1 10
Caton ey | ND 1 10 24 Trchiorouons ND 10 10
. Crirdtanens ND 1 10 314, Vi Chicrde ND | 10 10
(75-00-) ug1
e ND 1 10 R e beaP ) ND .50
(‘.‘7"_82",“;"’“"' ND 1 10
;’_“'h“wgg,ﬂ;’ ND 1 10
prr—— D 10 10 ACID CO::APOU NDS
methane (75-71.4)
m‘m ND 1 10 (‘,‘;” o ND 10 25
A prirs el ND 1 10 Y g orophendl ND 10 25
mm) ND 1 10 (“’;;-.",:"“’”m NO 10 25
Aoy 4 ND 1 10 oA ND 25 25
:&.’mﬂ ND 1 10 fﬁ:‘:—nm ND 25 250
i ND 1 10 ey ND 10 25
DY N ND | 10 10 Tht Nroptenl ND | 10 25
e v ND 10 10 el ND 10 10
Fristvnp! g ND 1 10 ey ropnenct ND 10 25
o ety ND 1 10 jiodtaies ND 10 25
:‘n‘;:;mm ND 1 10 sy eeronend | ND 10 25

ENCO. suc




ROCAY MOUNTAIN ANALYTICAL LAB . A{ATORY
EPA Priority Pollutants Analytical Results

Sample Description LEACHATE FROM CASING TESTS

RMA RMA

TEST |DETECT.| EPA | TEST |DETECT.| EPA
SAMPLE| LIMIT | STD. SAMPLE| LIMIT | sTD.
PART A " PART B (continued)
mo/ mgA

Phaiedyivr kgl ND 2 2 (1 Abna, T ND 0.1 0.1
Durrans 1000 ND 5 5 @) Seta. Tod ND | 05 05
frogy oeeen | ND 1 1 ) Radurn, T ND | 01 | o1
Solae (7557 ND 1 1 ) Radum 228, T ND | 0.1 0.1
o Ammonia, (ae ) ND | o1 0.1 kSuts (w 50) ND 10 10
L Sude ND | 0.05 05

. Sulte (m $0) ND | 1.0 1.0

PART B . Surtacars ND | 0.05 05
mg/ & Aurieue, T ND | o0.20 0.1

sl ND 1 2 i ND ] o0.10 0.1
Yo R ND | O.1 0.1 & Boron Yol ND | 0.10 0.1
= Calor, ws 1T nD 5 5 . Cobal. o ND | 0.02 .05
s ND 0 1 o bon T ND |o0o02 | .03
prlivobrdh ND | 0.1 0.1 L Magresum, Toua ND | 1.0 |.001
e ND 0.1 0.1 W Moyodseum, Toa "ND | 0.05 0.1
S i ND 0.1 0.1 e, T ND | 0.01 01
n Ot and Gresse ND 1 1 A ND 1.0 0.8
S e ND | 0.1 0.1 2 Thari, T ND | 0.75 0.4

ENCO. exc



ROCKY MOUNTAIN ANALYTICAL LAB

gt

EPA Priority Pollutants Analytical Results

ORATORY

Sample Description LEACHATE FROM CASING TESTS
RMA RMA
TEST |DETECT.| EPA TEST |DETECT.| EPA
SAMPLE| LMIT | STD. SAMPLE| LIMIT | STD.
PART C
METALS, CYANIDE AND TOTAL PHENOLS PESTICIDES
mgA ) ugA
1 Arterony, Tous ND 0.001 0.2 eyl ND | .003 10
2. Ao, Tou ND 0.001 | .002 v NO | .001 10
34 Berytum, Tou ND 0.010 | .005 R ND | .004 10
444 Carmiun, Touad ND 0.005 | .005 s ND | .004 10
51 Chrarum, Toa ND 0.035 .05 it s ND | .002 10
. Covpu. Toa ND 0.015 .02 O noriane ND 04
T Loas. Tl ND 0.035 0.1 eeiiadd ND | .012 10
8 Yarey, Toa ND | 0.0002 | .0002 e ND | .012 10
8 Hecoul. ol ND 0.020 0.3 . L1000 ND | .016 10
oM. Selri, Tan NDO | 0.01 | .002 108, Ok ND | .006 10
il Sho Toca ND 0.010 .01 R, sergosutan ND | .005 10
1238 Mhatkar, Tota ND 0.002 0.1 127, $-Endokutan ND 01 10
1344 T, o ND 0.010 | .005 R a0 an Sultse ND .03 10
14 Cyance, Tl ND 0.01 .02 oot ND | .049 10
1814 Phence, Tota ND 0.01 | o.01 e aeryoe ND .02 10
168 Hootactior NO | .002 10
I seucipoise | ND | 004 10
0. Pog- 1202 ND .04
1o P 1254 ND 50
2. PCS 120 ND .04
(2:1':4’:?0‘5\2! ND 04
2P, pCa. 124 ND .05
2p. P8 1200 ND 50
e ND | 04
282, Toxaorens ND 40

ENCO. enc



ROCKi“MOUNTAIN ANALYTICAL LABO....-TORY
EPA Priority Pollutants Analytical Résutts

Sample Description LEACHATE FROM CASING TESTS
RMA RMA
TEST | DETECT.| EPA TEST |DETECT.| EPA
SAMPLE| LIMIT STD. SAMPLE} LIMIT STO.
BASE / NEUTRAL COMPOUNDS
HoA
18 doen ND 10 10 e omaiPrease 1 ND 10 10
28, Acenaphylene ND 10 10 B oarSuiPasme | ND 10 10
38. Arthracena ND 10 10 (2;’;1-.“.2,' ND 10 10
:’s.z.‘a:;z)mm ND 10 10 :&2’3""’“‘“ ND 10 10
38 Senzo @Amtiacens | ND 10 10 g oy Frnme 1 ND 10 10
83, Serzo (a) Pyrene ND 10 10 ey ] NO 10 10
78 34Benothorarsens | ND 10 10 - W ND 10 10
88, Berzo o) Purviens ND 10 25 e A wrene ND 10 10
88. Seczo i Fuoranrens | ND 10 10 (’:}_WW" ND 10 10
198. Bia (2Chioron ND 10 10 naahorcuadee | ND 10 10
e es @che ND 10 10 puosibronyiysisng ND 10 10
128 8 2Chioracore) | ND 10 10 —— ND 10 10
138. B (2Ettybary ND 10 10 Himdugrrend v ND 10 25
148, 4-8romoskanyiPhery | ND 10 10 ey ND 10 10
158, O Benzyi Pranaime | ND 10 10 g slens ND 10 10
:’o‘a.:gumm ND 10 10 e pkanaere ND 10 10
178 -CotoropheryiPrenr | ND 10 10 e mastt- ND NOD ND
168, Creysane ND 10 10 e | ND 10 10
198, Oberm ) ND 10 25 N o phen ND 10 10
28 1. 20checcezes | ND 10 10 oy anheens ND 10 10
(zsl‘l‘.;:-‘l))chvan ND 10 10 m ND 10 10
28 Ocnoromnzen | ND 10 10 ey enorctenzere | ND 10 10
Dy Dchiorooenzaioa | ND 10 10
248, ioer Phrsime NO 10 10

ENCO. exc
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"ENCO.EMC

11029 SIGNAL HILL DRIVE, AUSTIN, TEXAS 78737
Ph. (512) 288-6090 Fax. (512) 288-6091
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S A
Acetaldehyde A D A A
Acetamide A . B .
Acetate Solv. A B B .
Acetic Acid Glacial B C B A
Acetic Acid 20%0 B B . A m“g;‘:‘;’ﬁ: 100% """“
+ Product will NQT eemproud
Acetic Acid 80%0 B D - A ;
Acetic Acid 100%o B D B A groundwater Sample. .
Acetic Anhydride A D A A
Acetone 15%0 A D A A « LOWEST SORPTION
Acefoue 100%0 B D A A - Proven the Jowest Sorption capacity
Acetylene R B N - of any wewed product including PTFE.
Acryloanitrile A . A .
leoliols Amyl A A A A S
Benzyl A D A . Moot Ill'h‘e‘l Testing Probcol.
Butyl A A A . Sborund Long Term. Leseh tests -
{1 show no Priority Polhutant Leaching.
Diacetone A D A . ‘v Minkmen: e ta Socption mbiltuuon.
Ethyl A A A .
Hexyl A A A . « CHEMICAL RESISTANT
Isobutyl A . A . - Very high resistance w0 mos: chemicals
Isopropyl A . A . commoa w the Eavircamenml
Industry.
Methyl A B A A - Resistant to most Solvents, Volatile
Octyl A . A . Organics, Hydrocarbons, Organic
Propyl A A A A and Inorganic Chernicals.
luminum Chloride 25%o0 A A D . -
Aluminum Chloride 100%o A A D A ILE RANGE ( 8_
Aluminum Fluoride A A D A w 16", Bdl t&udd i
luminum Hydroxide A A A A
Alum. Potassium Sulfate 10%0 A A A A
Alum. Potassium Sulfste 100%0 A A D A - PRECISION SLOTTING
Aluminum Sulfate A A C A - Factory slotting from 0.01° - 0.3
- Regular
Amines A C A A end B’d‘ Flow
Anunoaia 10% B A . A
moula.Anhydrous A A B A
nmonia.Liquids A A A A
Ammonia,Nitrate A B A .
Ammoaium Bifluoride A A C A
monium Carbonate A A A A E: _
! mmonium Casenite A - . . o L T
A A c A Fiberglass Pipe , Tubing and Casings
A memonium Hydroxide A A A A have been used extensively in Industrial,
Mining and Oil production applications
l,i — ‘m N!J““I o : .A : _A for over 35 years, primarily in Hostile
- wm Persulfate A A A A Environments, due to their ability to
llAmmonium Phosphate,Di. A A A A withstand attacks by Caustics, Acids and
_— 2 Phoephate Momo A A A A other Corrosive materials.
Ammooium Phosphate,Tri A A A A In 1981, a group of consultants began to
Ammonium Sulfate A A B A trace the appearance of "Shadow
Ammonium Trisulfate A : . : contaminants” to the use of PYC and
Amyl.Acetate A D A A .
other plastic Casing materials.
Amyl Alcohol A A A A .
As part of the research into Inert Casing
Amyl Chioride A D C A materials, it was discovered that &
Aniline A D A A Proproatary Epoxy resin used in the Oil
nti-Freeze A A A A Industry had displayed inert characteris-
Antimouy Trichloride A A D A tics in preliminary testing.
Aqua Regia D D D A | P 8
rochl Il Subsequent short and long term testing
g A : : : under the direction of Region 8 E.P.A.
D ydrocarbons A D . . . .
sic Acid A A A A and State agencies proved the qualities
sphalt A B A and since have been duplicated and
B.ﬂum Carbonate A A A A ublllhed in A.S.T.M. STP 963.

i




FIBERGLASS EPOXY

Barium Chloride A A

Barium Cyanide . - PRODUCTS
Barium Hydroxide A °

Barium Nitrate B A ENVIRONMENTAL
Barium Sulfate A A

Flush threaded F.R.E. Well
Casing and Screens.

Double Screens with enclosed

Sand Pack for unstable ground
and horizontal applications.

Borax(Sidium Borate)
Boric Aad

Horizontal Casing Systems for
Brewery Slop

Liquid and Vapor Recovery.

c>pO>|OO>>>
Y X A LA

Crw

Butane Pump Shrouds
Buwmnol (Butyl Alcohol)

Fittings, Adaptors, Crossovers
and Repair Kits.

Butter
Buttermilk
Butylene
PIPING SYSTE

UL Listed piping systems for
distribution of Petroleum prod-
ucts. ( Gasoline, Alcohol and
Alcohol blends.)

>t er|rrrrr|>rw]>> >>l>prrr|wwr>> {

UL Listed Double Containment
Piping Systems featuring
Centron "Key-Lok" system.
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Telephone (512) 2886090 |
|

¢

Facsimile (512) 288-6091
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PRODUCT SUITABILITY

Chromic Acd (30%) A A
Chromic Add (50%) B A ; SENSITIVE P.P.B MONITOR |
Cider A - l WELLS
Ciujc Acd A A :
Citric Oils - - Enco.EMC Monitor Well Casing and
Coffee . . }| Screens are 1009 INERT.
Copper Chloride A A . .
Copper Cyanide A A They will not Leach any Prionity Pollutants
Copper Nimam A A into the Groundwater. This has been
ps Sullem (5% Sotedom) N . proven in a multitude of tests,
Copper Sullam A A .
Cream . A All tests were designed by Region 8 E.P.A
Cresols D - staff in conjunction with the Colorado
Cresylic Acd B A Deparunent of Health and the City and
Cyclobexane j A County of Denver Environmental Depart-
Cysnic Acid - - ment.
Detergeats A -
D'd““;::‘“" D A Testing has subsequendy been duplicated
Diceel ) i and published in A.S.T.M. STP 963.
Diethylamine D A
Diethylene Glycol - - Our enure line of Well Casings and Screens
Diphenyl Oxide - . are designed to be chemically Inert as well
Eoorn Sal (Mg, Sulfam) N : as Cost-Effective in both material and
installation cost.

Ethane - -
Etbanolamine - : UNDERGROUND STORAGE FACILI-
Etier D -
Ethyl Acease D A TIES LEAK DETECTION SYSTEMS.
Edipt Chloride D A

n Enco.EMC Well Casing and Screens
Ethyl Sulfate are impervious to all components of

Ethylene Chloride A Gasoline, Hydrocarbon products and
::m 2‘:‘:'* : moset associated solvents.
Ethylene Oxide A

This material will remove all sus-
Fauy Acids A pect materials from the construction
:_'x ::::T‘ : of your monitor wells at considerably
Ferric Sulfam A less cost than either Stainless Steel
Ferrous Chloride A or PTF.E.
Ferrous SA“:" : Shallow wells around Storage Tanks
n‘ lubaric C can be supplied in one piece with
Flousilicic Acid A any slot configuration at any desired

interval.
Formaldehyde (40%)

>»rmaAc BB | >a>>l >r>pr |l O0>»00!

>> el »2rrrrlormrrlaorrlsrrrr| rrrr> | >r>>>1or>>> | >Pr>r> >rer>] > PP i»>>00 g 3

so>p'| 2> o >r>|wooa|loaror|rrrrolerrr et > Ix>rw>| >ro> >r>0® g

;m ::d’de : Drive points are available that can
Freoa 11 A be pushed or vibrated into unconsoli-
Freon 12 (Weq) A dated or backfill areas.
Freon 22 A
Freoa 113 . Enco.EMC offers consulting
Frooa b y services for Well design,
ruit Juice A . . *
Fud Oils A including Well materials,
, components and installa.
F Resin - -
Fustural D A tion. We can also assist
Galie Acd pa A your Engineers in submit-
Gelatin A . tals to Regulatory Agencies.

Call Today!.
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'XL. SCREEN - PRE-SAND ||
ACKED DOUBLE WELL

>

L% I

Hydraulic Oile (Pewoleum)
Hydraulic Oils (Synthetic)
Hydraszine

Hydrobromic Acid (20%)
Hydrobromic Acid (100%)

Hydrochloric Acid (Dry Gas)
Hydrochloric Acid (20%)
Hydrochloric Acid (37%)
Hydrochloric Acid (100%)
Hydrocyanic Acid

Hydrocysnic Acid (Gas 10%)
Hydrofluotic Acid (20%)
Hydrofluoric Acid (50%)
Hydrofuoric Acid (75%)
Hydrolluotic Acid (100%)

Hydrogen Peroxide (10%)
Hydrogen Peroxide (30%)

O[OS0 > {»>>>> I>»" '

VY |OOODO |>O000 (QDO>>>] >>0>>

Hydrogen Peroxide (50%)
Hydrogen Peroxide
Hydrogen Sulfide (Aqueous)
Hydrogen Sulfide (Dry)
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These double wall Well Screens '
combine an inner Well Screen,
graded Silica sand.pack and an
outer Well Screen in one integral
unit.

Threaded and complete, these
dual units enable the installer to
accurately place the Well Screen
and Sand-Pack in the target zone
with no error or bridging, thus
saving considerable time and
expense in Screen placement and
Well completion.

All outer diameters are flush to
allow passage through Hollow-

Stem Augers and otther down-

hole systems.

2"X 3" "X 4"
2"X 4" 3"Xe6"

2*X 6" 4" X 6"




'TESTING SUMMARY

Sodium Borawe
Sodium Carbonste
Sodium Chlorate
Sodium Chloride
Sodium Chromate

Sodium Cyunide

Sodium Fluoride

Sodium Hydrosulfite
Sodium Hydroxide (20%)
Sodium Hydroxide (50%)

a>

> >

>>>>>

Sodium Hydroxide (80%)
Sodium Hypochlorite (>20%)
Sodium Hypochromaw
Sodium Hyposulfate

Sodium Mewphosphate

Y -k

tEr0O>

e

Sodiun Memusilicatwe
Sodium Nitrate
Sodium Perborate
Sodium Peroxide
Sodium Polyphosphate

P

LI

>>0Op

Sodium Sikicate
Sodium Sulfate
Sodium Sulfide
Sodium Sulfis
Sodium Tetraborate

car>»>
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Sodium Thiocsulfate
Sorghum

Soy Sauce

Stannic Chloride
Smnnic Fluoborate
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Swnnous Chioride
Swarch

Stearic Acd
Swddard Solvent
Styrene
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Sugar (Liquids)
Sulfate Liquocs
Sulfur Chloride
Sulfur Dioxide
Sulfur Dioxide (Dry)

Sulfur Trioxide (Dry)
Sulfuric Acid (up o 10%)
Sulfuric Acid (10%-75%)
Sulfuric Acid (75%-100%)
Sulfuric Acid (Hot Coac.)

Sulfuric Aad (Cold Conc.)
Sulfurous Acid

Sulfuryl Chioride

Tallow

Tannic Add
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Tanning Liquors
Tararic Acd
Tetachloroethane
Tetrahydrofuran
Toluene, Toluol
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Tomat Juice
Trichloroethane
Trichloroethylene
Trichloropropane
Tricresylphosphate
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§ The following Sorption and Leach

i tests have been carried out on

production run samples of
Enco.EMC casing materials.

An independent E.P.A. approved
laboratory performed all tests.
Detection limits were in accor-
dance with current E.P.A. Priority

8| Pollutant standards or below.

All tests confirmed the theoretical
; lities of this Casi

1: 72 hour Leach test using frac-
tured material in carbon fil.
tered, de-ionized water carrying
700 ug/l of solvents and Haloge-
nated Organics.

RESULTS:

No extraneous compounds on the
GC/MS Chromatogram and no
increase of the seven solvents
occurred.

2: Leach tests on ground F.R.E.
casing using (60 mesh) using
carbon filtered, de-ionized water

for 72 and 504 hours.

RESULTS:

Leachates subjected to full
Priority Pollutant analysis
showed zero leaching.

3: Leach tests using sample lengths
of F.R.E. Casing including a
threaded joint and an "O"-Ring
seal for 504 hours.

.

No Priority Pollutants found in
the Leachate.

4: Absorption (sorption) tests using
water doped with 700 ug/l of four
Halogenated Organics and three
Solvent Organics.

RESULTS:

In 72 hour tests, F.R.E. performeq
better than one hour tests using
Teflon Laboratory tubing. (Anal-
ytical procedures conformed with
appropriate EPA methods 608,
610, 612, 622, 624 and 625 )
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Water, Distilled Lab grade 7
Wawr, Fresh
Water, Sakt
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Whiskey & Wines
White Liquor (Pulp mill)
White Water (Paper Mill)
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Enco.EMC will supply a

copy of our full Techni.
cal Brochure upon re
quest which details all
the Physical and Chemi-
cal testing that has
been performed on the

‘Well Casing materials.

Please call:
(512) 288-6090

or Fax us at:
(512) 288-6091
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' HORIZONTAL WELLS
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Mercuric Chloride (Dilute)
Mercuric Cyanide
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Mercury
Methanol
Methyl Acetate
Methyl Acrylawe
Methyl Acetone
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Methyl akobol (10%)
Methyl Bromide
Methyl Butyl Kewoe
Methyl Cellusolve
Methyl Chioride
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Methyl Dichloride
Methyl Ethyl Ketone
Methyl Isobutyl Kewne
Methyl Isopropyl Ketone
Methyl Methacrylate
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Methylalanine
Methylene Chloride
Mik

Molasses

Mustard
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Nivating Acid (€15%)
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Nitrating Acd (>15%)
Nitating Acid (<1% Acid)
Nitrating Acid (<15% HNo3)
Nitric Acid (5-10%)

Nitric Acid (20%)

'O

Nitric Acid (50%)
Nitric Aad (Conc.)
Nitrous Aad
Niwobenzene

Oik Anilene
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Anise

Bay

Booe -
Castor
Cinnamon
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Citric
Clove
Cooonut
Cod Liver
Corn

Couon Seed
Cresote
Dicsel Fuel (2D.3D.4D,5D)
Fuel (1.2,3.5A,5B.6)
Ginger
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This leading edge Technology
enables the Drilling contractor
to place a single Horizontal
Product recovery Well into the
contaminated zone in a very
narrow vertical plane.

This technology has been used
extensively in the Oil Industry
and has now crossed over into
the Environmental Industry
with overwhelming success.

Enco.EMC has participated
with Sandia National Labora-
tories of Albuquerque, N.M., in
the installation of pilot Re-
search and Development wells
that have been placed in High-
Security government facilities.

These installations used
Enco.EMC High-strength
F.R.E. Well Casing and
Screens exclusively, resulting
in recovery systems that suc-
lcessfully met the operating
criteria where other materials
failed.
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Oxalic Acd (Cold)
Paraffin

Penwne
Perchlorethylene

Pewolatum

Phenal (10%)

Phenol (Carbolic Add)
Phosphoric Acid (<40%)
Plosphoric Acid (100%)
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Phospboric Acid (Crude)
Phosphoric Anbydride
Phosphoric Acid (Mokhen)
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All downhole assemblies are
manufactured using a Priority
formula comprised of an HP
Anhydride Epoxy and a high
Silica Filament Glass.

The continuous filament gives
the product an extremely high
strength/weight ratio, far exceed-
ing any comparable material.
The glass to epoxy ratio is 75%
glass to 25% epoxy, resulting in
the desired composite material of
virtually indestructable glass,
sheathed in a closed molecular

epoxy.

This F.R.E material is manufac-
tured by Enco.EMC under ex-
tremely strict quality controls
and manufacturing tolerances to
ensure full field compatability
and ease of assembly.

All materials are threaded by
lathes rather than automatic
threaders to ensure thread toler-
ances remain within specifica-
tions that do not exceed plus or
minus .002".

Enco.EMC Fiberglass Reinforced
Epoxy materials exceed all physi-
cal specifications as outlined in
ASTM F480-88 and 90.

Enco.EMC offers crossovers to
meet with all other thread de-
signs including 2 TPI and 4 TPl
Stock material is threaded using
a 4 TPI configuration.

2 TPI configurations can be

custom ordered for any material

except the 2" where crossovers
are
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PROPOSED NEW MONITORING WELL LOCATIONS

A O  PROPOSED NEW WELL LOCATIONS
Th vwons  EXISTING ACCESS ROADS
ﬂ -------- PROPOSED NEW ACCESS ROADS
wasP-1 wasP-2 wosP-3
50 FNL 1464 FWL 148 FSL 84 FEL 50 FNL 2213 FEL
WasP—4 WQSP-5 SP-6

1612 FSL 2273 FEL 300 FSL 330 FEL 1867 FSL 1329 FwL



