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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 I can be of further assistance. 

J. J. Cotton, Ma ger 
Environmental Monitoring 
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Attendees Distribution 

Name Organization Attendees Plus 
Richard L. Beauheim 
Mary E. Bennington 
Chuck Byrum 
Jeffrey J. Cotton 
Stewart B. Jones 
Robert Kehrman 
Jim Kenney 
John J. Magyar 
Richard D. Mayer 
.Robect.~Jll 
Ron G. Richardson 
Paul E. Sanchez 

SNL 
DOE/CAO 
EPA/Reg 6 
Westinghouse 
Westinghouse 
Westinghouse 
EEG 
Westinghouse 
EPA/Dallas 
EEG 
Westinghouse 
NMED 

lRONMENTAL EVALUAllON GROUP 

*Mak Walker Westinghouse 

Subject or Purpose of Meeting 

Working meeting to determine the location of six proposed 
new monitoring wells. 

Prepared By 

*Mak Walker 

Location 

Greene Street 
Office 

Date 

05/31 /94 

Date 

05/03/94 

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 ($POV), 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. 

o 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). 



'. 0 The new wells st d last approximately 25 years, and be constructed in such a way 
to allow casing re~cement, if wells are required for posr'="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. 

3 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. 

4 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 

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

6 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. 

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

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

9 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. 

10 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 



· · · 11 Decided to establish ag1 :1ent of locations before proceeding.. j>ll personnel listed on first page 
(as attendees) agreed to 'Tocations with the following change: 

o The northern central well (WOSP-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. 

1 2 Discussed types of testing that could be performed for Magenta and Dewey Lake regions: 

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). 

o 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. 

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

o Neutron logging to check for moisture - indicate moisture but not saturation - inconclusive. 

o Gather info from ranchers as to quantity and quality of water from Dewey Lake. 

o Induction and Sonic logs discussed. 

o Sidewall coring was discussed. 

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

o Air drill the six wells 

o Core the Culebra in all six wells 

o Do full logs on the Dewey Lake in wells WOSP-5 & 6 (the two most southwestern wells). 

o 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. 

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

o 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 1 O - 15 feet 
of the water bearing zone) 

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

14 It was agreed upon to proceed with contract bidding. 

15 Another meeting will be held with the appropriate personnel to approve the correct logging 
techniques proposed by the subcontractor. 



· · .. o Attached are the follow· 

Attendance Sheet 
Handout presented to meeting attendees 

Meeting adjourned at 7:25pm 

Date: 



nurse/Session: /.._,J,RKt/./~ ///feT/#6.- -rc; Dr;nF1l.MttV~ Lc~11~1 oF_ Course Number/Mat. Code: ~ J 4-
/1 /1?on1 TCIZt,N(r ~LL.$ I' 

onducted By: J-+t:"ru( J l ~m.v / (£$1( fife. I f:Nv_t ~ON'1tfrlTdt.- $/J/Vm;iZtN'- _. Dale: 5-3- C/tt:J-. 
Name I Depar1menl/ Section · ---- · · -·-· · · ·-

Hours: / 7 .'J 0 

,1calion: WIPP ( J Oflsite (Xj _ u o J: c.... ;l ;_a ( c, ~ 0J /1 . R o.e 'YVI _ 
Bfltd I Room I Site 

Page .. 1.. of ( 

\ttendee(s): Print the applicable information in black ink and sign. This form is a quality document. Errors should be corrected by drawing a single line through the 
r lCorrect inf ormalion and initial and date the correction. 

TRAINING SECTION use ONI. y 
---- -------- - -- --- -· - - I - --·---·-- - • --• • -• • • ------- -·- -·-- ·- - --r-·--··-- •-· 

Print Name: Last, First, Ml Social Security Number! Company/Dept. I Mail Stop I Gradel Status I Comments 

3. ,es/ S-\c\J)a (t j3_. 

J?1tA'.io@.so..
7

l?o.i-J 1 . -~· --.. 

' 111ye~1-1?ch11rJ D .""-ttfLUAD«LJ 

~r::;~,~,:<-
rtlfJ..Lker, ~k _ 

rloAukcit1t 
1 
/}u.c, 1tlfd __ ~ . 

-(~~~I ~Bea;r --

01 7~:~~}~-J Vi -- -7~z_~;~;--- ~~ ~?~---~ , _ y _ ___ ___ _____ J&:!it cz _ _ ____ . ~- I _ . _ 
t 

1~/A.}6..7tJ_~~--H1_'1fe-t_C__. __ }?_~15'f.~ -----
.?! /Yl~~.L :f,k~ T. , I Y-5"'t-t fi .! A .£ 
JI ~c:_~_Q.""-J~.K<: __ Wt/A __ .J5Q.B£R,r ____ -1_~~- .d ~--
'11 {) 

'J 

J = Qual Card W = Waiver C = Complete, No Exam (attendance) X = Complete, passed L = Complete, Failed 

he above inlormation is valid and complele. Sign and return !his lonn lo the training {Ii~/ 

"'!'Name: JJ · Co11a,J u _ • Signature: dttl/z__ 

!?< 
?o 
010 

.s-/S;41r_ -- --

-------I--·-·----- -··-----•· 

D = Retake, failed R = Retake, passed I = Incomplete 

Date: s/~f~ 
WP Foon 14-TR3005·' Rev 1 09114193 Page I 111 



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.Jb. 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-llb3, 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 pecommissioning 
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 life 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 North~ 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, 50FNL, 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, 
JOOFSL 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 locations 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 locations and their 
relationship to the WIPP site. 



ATTACHMENT #1 



EN CO.EMC 
FWERGLASS REINFORCED EPOXY 

WELL CA.SING AND SCREENS 

TECllNICAL SPECIFICATIONS 

0029 SIGNAL lllU. DRIVE AUSTIN, TEXAS 

TELEPHONE (512) zaa.G090 FAC:SUDLE (512) 288-6091 
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HISTORY 

Fiberglass 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 ml\terials, 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 d.itliculties. 

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. 

Paft I 



tis unsuitable to use plastic resin materials, such as Polyester or Vinyl Ester, as th 
bsorbance of organics may be extremely high, as is typical of most thermoplastics. 

NCO. EMC casing and screen products contain only fully reacted, epoxy resins an 
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 pf leaching any priority pollutants. 

TECHNICAL ADVANTAGES 

INERT qUALITID Constructed of 75% High Silica glass and 25% High 
Purity,Closed Molecular Epoxy. Certified, Tested 
100% Inert. Product Will not compromise the 
qroundwater sample. 

LOWDT SORPl'ION Proven the lowest sorption of any tested product., 
Calculated l/17th sorption rate of P.T.F.E. 

FUU.. Y TDTED Most stringent testing protocol of any product 
to date. Short and long term leach tests show· 
no Priority Pollutant leach out.Minimum time to 
sorpt.ion stabilization. 

FLUSH .JOINT FLUSH O.D. CASING AND SCREENS ARE AV AIL
ABLE IN 2", 3", 4" AND 6" DIAMETERS FOR HOL
LOW. STEM AUGER APPLICATIONS. ALL STAN· 
DARD LENGTHS FROM 2.5' • 25'. 

CllEMICAL 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 llUings and accessories, including 
UL Listed( gasoline distribution piping) and ffigh 
axial strength for horizontal installations. 

RECISION SLOTTING Most slot sizes and configurations are available, from 
.010" •. 3".(Custom configurations available) 

High quality control • meets or exceeds all applicable 
standards. All components precision machined to exact 
ing tolerances. 



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. 

AN INDEPENDENT, TDIRD PARTY TESl'ING. OF ENCO.EMC F.R.E. CASING 
DAS BEEN PUBUSmm IN ASTM • STP 983 or HJL)' HNI&. 

PRODUCT SUITABILITY 
ENCO. EMC Well Casing and Screens are speqflcally of use in the followin1 

areas; 

HORIZONTAL LIQIJID AND VAPOR PHASE 
PRODUcr 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 . . 
Field tested and successful in government installations, 

ENCO.EMC has provided numerous, cost-effective horizontal well assemblies 

Integral threaded cou•ling with "0" ring seals provide extremely strong joints to 
enable the material to withstand the high pulling stresses of horizontal installa· 
tlons 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 



UNDERbft.OUND STORAGE F
1

~~ 
LEAK. DE'I'ECTION 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 Tefton. 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. 

Z" X 3" 

Z" X 4" 

2" x 8" 

AVMLA.BLE SIDS 

3" x 4" 

3" x 8" 

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

4" x 6" 

NOTF.I Custom lengths are available, however there are weight 
limitations on the larger sizes. 



HORIZONTAL WELL DRRLING 

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· 
la ti on. 

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

Inside 
Diamemr 

Sim (lnc:hee) 

'l'EN-800 2.23 

3' EN-800 3.35 

4' EN.800 4.33 

6' EN-800 6.10 

8' EN.800 8.-i2 

PHYSICAL SPECD'ICA.TIONS 

Nominal Oumide 
WaD'l'k. Diunmr 
(lochel) (Jncbee) 

.080 2.39 

.no 3.57 

.145 4.65 

.200 6.50 

.285 8.90 

Muirmm 
Box Dia. 
(ladiel) 

3.25 

4.50 

5.50 

8.10 

10.2 

weight Minimum 
UlllFt. Bend Radim 

(Feet) 

0.6'7 80 

1.40 120 

2.20 150 

3.36 250 

6.60 -i50 
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PERFORMANCE VAL~ 

lntana.l Axial Axial 
Open tin! Emma! Wall Thread 
Pressure Colla pee . Tensile Load 

Size <Psn <Psn Strength (Pli) (U.) 

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 

NOP 
THIS IS A CROSS SECTION OF AVAILABLE PIPE AND CASING SYSTEMS 

THAT IS PRODUCED BY AND FOR ENCO.EMC. THERE ARE MORE THAN 50 
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 ~ IS A TRUE AND 
ACCURATE REPRESENTATION OF SUCH TESTS. ENCO.EMC RECOGNIZES THAT 
DIFFERENT VALUES MAY BB OBTAINED WITH DIFFERENT EQUIPMENT AND CON· 
DmONS AND THEREFORE DOES NOT EXPRESS OB IMPLY ANY WARRANTY FOR 
THE USE OF THE ABOVE OR ANY OTHER DATA PUBLISHED ON ENCO.EMC PROD· 
UCTS. 

hft7 
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SYNOPSIS OF PHYSICAL CDARACrERISTICS 
A.ND TFSTING PROTOCOL. 

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

The continuous mament gives the product an extremely high strength I weight 
ratio. far exceeding any comparable material. 

The glass to epoxy ratio is 75% glass to 25% 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. 

ENOO.EMC produces and market.II the ONLY fully tested, Inert material avallahle. 

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 Prodaeta are latrbuleally laeapallle •I Leaching -y Priority Pollat. -· 
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. 

Paft. 



PHYSICAL D~CRIPTION 

FLUSH INTEGRAL n.usBJOINT INTEGRAL 
JOINT UPSET &: CASING UPSET INTERNAL EXTEl\NAL 
INSIDE INSIDE OUTSIDE COUPLING OPEBATINC COU.APSE 

SIZE DIAMETER DIAMETER DIAMETER DLUIE'l'Ell PBES.(pii) Pl\ES.(pii) 

. 
2" Sch.450 2.0' 2.23' 2.35' 3.12' 450 130 
r Sch.800 2.0' Z.23' 2.39' 3.12' 800 550 

3' Sch.450 3.0' 3.35' 3.49' 4.33" 450 60 
3'Sch.800 3.0' 3.35' 3.57' 4.49' 800 550 

4' Sch.450 4.0' 4.33' 4.49' 5.58' 450 so 
4' Sch.800 4.0' 4.33' 4.62' 5.78' 800 250 

6' Sch.450 6.1' 6.40' 6.60' 1.15' 300 60 
6' Sch.800 6.1' 6.40' 6.65' 1.90' 500 60 

8' Sch.450 Dia 8.42' 8.15' 10.0' 500 56 
ft Sch.800 Dia 8.4%' 8.15' 10.0' 500 56 . 

NOTE 

1) Service Temperature 200F 
2) Weight Per 100' 2' - SO; 3' - 77; 4' - 100; 6' - 280; 8" - 660: 
3) Mill Test Pressure 1.25 X Operating Pressure 
4) Higbee Test Wall nlldmesses available up to 4000 psi External Collapse and 4000 psi lnremal Operating Pressure 
S) pH Range 1.5 to 11 

TMTING SUMMARY 

The following SorpUon 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 mazimum sensitivity, 
fractured casing to simulate slotted sections, or two foot casing samples which 
included a threaded joint and 0-ring seal. 

All tests confirmed the theoretical Inert qualities of thi1 cginf. 
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1. 72 hour leach tests using fractured material. in carbon mtered, de-ion 
ized water carrying 700 ug/l of solvents and Halogenated Organics. 

RDtJLTSa 
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 mtered, de-ionized 
water, 72 and 504 hours. 

RDtJLTS& 
Leachate& 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 0-ring seal for 504 hours. 

OfSlJLTSa 
No Priority Pollutants found in the leachate. 

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

RDtJLTS! 
In 72 hour tests, F .R.E. casing performed better than one hour tests 

using Tefton laboratory tubing. I~ has been calculated that F.R.E. casing will 
reach sorption equilibrium in 16 days compared to 330 days for Ten.on 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, wowd 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. 
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FWERGLASS REINFORCED EPOXY CASING 
PllYSICAL PROPER'l'DS AND D~IGNS. 

1) Outer surface designed with a high bond surface for positive annular seal 

2) Bacteriostatic inner surface; will not ~ncourage bacteriolologic infestation. 

3) Flush joint casing & screens are available In 2", 3", '" & 6" sizes. 

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

5) 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 UPSEr 

2" ••••• .z.z:l"LD. 
3". • • • • .3.:IS"LD. 
4" ••••• .4.33"1.B. 

•"· •••• .G.48"1.D. 
8". • • •• .8A2"1.D. 

Custom sizes up to 16" are available. 

FLUSD ~OINT 

2" 1.0. •••• .Z.:SS" 0.0. 
:r l.D. •••• .3.Se" 0.0. 
4" J.B. •••• A.Se" 0.0. 
8" IA •••• .L78" 0.0. 

9) Precision factory slotting f.rom .010 to .1 • Minimum engineered now rates of 1.0 
GPMJFr of screen. 

10) Rapid installation· integral coupled with 0-ring seal no pipe wrenches needed 
indicator infol'llll 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. 
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CASING AND SCREENS 

CA.SING ASSEMDL~ 

The entire downhole assembly is comprised of the singular "HP" Epoxy/Fiber
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 («Allapae Pre..) 

2" • 210 Feet (130 PSD 
3" • 125 Feet ( 60 PSD 
4" • 100 Feet ( 50 PSD 
6" • 100 Feet ( 60 PSD 
8" • 100 Feet ( 66 PSD 

Schedule 8GO (£ellapR Pre..) 

2" • 500 Feet (550 PSD 
3" • 500 Feet (550 PSD 
4" • 500 Feet (250 PSD 
6" • 400 Feet (180 PSD 
8" • 350 Feet (150 PSD 

<To top of Screen • Deep set casing is available) 

CENCO.EMC does not warrant materials once placed into the well. Down hole 
conditions can subject the cashig 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 tit other casing manufacturers threads, 
including F-480·90 are available. .... .. 



II SCREENS 

A~lsALYTICAL MEIDOOOLOG\ • 
&P.A. PRIORITY POLLUTANT ORGANI~ 

Volatile Organic Analyses (VOANOC) 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 verity 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 streain with a Tenu I Silica Gel trap. 
When purging is complete, the trap is rapidly heated and the trapped oraanics trans· 
ferred to the analytical chromatograph column of a gas chromatograph I mass spectrom· 
eter (GCIMS). 

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 quantity Priority Pollutants. ldentiflcations are verified 
by comparison of the sample component mass spectrum and retention time to those of 
the standard components. 

Base I Neutral and· Acid <BN/A) compounds were analyzecl using EPA method 626. 

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 GCIMS using the same 
approach as the Volatile Organics. 

Pesticides and PCB's were analyzed using EPA method 608. 

Aliquots of the sample are extracted with Methylene Chloride at a neutral pH. The ex· 
tracts are then concent."rated and analyzed using an electron captare11u chromatol!'aph. 
Identification of components is based on the retention times of the anknown 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 spect."rum 
to the EP AINIH/MSDC (commonly known as the NBS library) mau spectra data base of 
26,000 compounds are selected and reviewed by an analyst experienced In the Interpret&· 
tion of mass spectra. If no speciftc identillcation can be readily made, the chemical type 
or class is determined and reported. In either case, these identUlcations 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. 

Analvses were performed usinc EPA Method 624 from the 
Federal Register. Vol. 44. No. 233.·Mondat. Dec. S. 1979. 

The GCIMS was calibrated to meet EPA specifications for BFB and then calibrated with 
a standard mix of the components of interest. Concent."rationa were caleulated using the 
method of internal standards. 



.. 
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 m 

7Z DOUR OONTACI' 

RESULTS OF ABSORBANCE TEST FOR SELEcrm VOIATILE ORGANICS 
(CONCENTRATIONS IN agll) 

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 Ill 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 Area Ratio •....•..................•.. 6.85 
Concentrations oC Chlorinated Organics in Fluid ............ 2,835 ug/m2 
Absorbance or Chlorinated Hydrocarbons ................ 5 70 ug/m2 
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Each analysis was monitored for analytical errors by the addition of surro1ate spike 
compounds. Immediately before analysis, each sample was spiked with 100 ug/l of 3 surro· 
gate compounds. Their recoveries indicate that the analyses were consistent throughout 
the test. 

TABLE IV 

SURROGATE SPIKE • PERCENT RECOVERY 

Component 

Bromochloropropane 
Deuterodichloromethane 
Deuterobenzene 

Re(erence Set 1 Test Set 2 Test 

104 
118 
117 

107 
119 
112 

101 
121 
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 Analytlcal Resuhs 

Sample Description LEACHATE FROM 

RMA 
TEST DETECT. 

SAMPLE LIMIT 

Volatile Compounds 
µgll 

1V. Aaolein ND 100 
(107~1) 

w. Actylonltle ND 100 (107•13'1) 

IV.Benz- ND 1 
(71"3-21 

4V. Bil ( Chbl>o ND 10 1111111'1 Ether (5'2'118-1) 

SY. Btcxrclonn ND 1 
(75-26-21 

fN.Caition ND 1 
~(Y.23-5) 

1Y. Cl'lloftlbenz- ND 1 (1QH0.7) 

IN. Cl'llonldbornl>- ND 1 ,,.,._ (12•"'8-1) 

IN.Ch~ ND 10 (75'°°'3) 

10V.~ ND 1 v1nr1 Ellllr (110-75-11 

11V. CNordonn ND 1 
(17'*31 

12V. Oiclllan:lbt- ND 1 "*"- (75-27 .. ) 

1JV. OiclllatoeliftJoto. ND 10 ,_,_ (75-71 .. ) 

MV.1,1•~ ND 1 
~(75-34•3) 

1SV.1~ ND 1 
lllly*'9 (107oQlo21 

'"· 1. 1oOldllolo- NO 1 
~(75-35"') 

17V.1~ ND 1 
pr~(7S-IHI 

11V.1~ ND 1 
proprlene (5'2-75-et 

11V.E~ ND 1 (10CM1 .. ) 

ZV.Mellyl ND 10 Bromde (75-l:H) 

21V. Melly! ND 10 
CNorici. (7• .. 7•3) 

zzv. M«!lyl9ne ND 1 
Chloride ~21 

23V. 1,1.2,2-T- NO 1 
dllot0911\aM (79-34-5) 

MV.T•~ NO 1 
•hJ*'9 (127-IM) 

APPENDIX "C" 

EPA 
STD. 

100 

100 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

CASING TESTS 

RMA 
TEST DETECT. 

SAMPLE LIMIT 

Volatile Compounds 

HY. r--. 
(1Qlo .. 31 

21V. 1.2' T-Oiclllclfo. 
_,._ (1 SH0-5) 

27Y.1,1,1'Tllc:hlar*-
(71'5HJ 

•V.1,1.2'T~ 
(7to00-5) 

2IY. TrlcHoroelhrt-
(79-014) 

:IOY.T~ 
"""- (75-IM) 

ltV. Vlnyl CNotiCle 
(75'01") 

µgit 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

DIOXIN 
µgit 

1 

1 

1 

1 

1 

10 

10 

1~,~~P1 ND .50 

ACID COMPOUNDS 
µgit 

tA.~ ND 10 (15-57.., 

2A.2.•~a ND 10 (1»021 

IA.2.~1111 ND 10 ttOHHI 

4A.•.~ ND 25 (534•52>1) 

IA. 2.•oOll .. Oill•tal NO 25 (51•21-it 

IA.~ NO 10 (a.7M) 

7 M-NllQPlllnal NO 10 (1C»02-7) 

IA. N:Noro-M-CtlSOI NO 10 (59-!50o7) 

IA.PM~ NO 10 (INl-51 

10A. PheflCll NO 10 (lOl-95-2) 

11 A. 2.•.• Tridllolq)llencl NO 10 (11-oe-2) 

EPA 
STD. 

10 

10 

10 

10 

10 

10 

10 

25 

25 

25 

25 

250 

25 

25 

10 

25 

25 

25 
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PART A 

L~OJ1Y9911 
o.m.ici (SOOI 

... Ctlernlc.i OIJllell 
o.n-dfCOOI 

c. TCIClll OtganlC C.wtion 
(TOCJ 

cl. Tolal Sual)ended 
Solids (TSSJ 

e. AnwTDll& (•NI 

PARTB 

a.Biomde 
(2C951M17ofl 

b.CName. 
Tallll Realduml 

c.Cdot.-

cl. Fecal Collonn 
(no.1100 mi 

e.Fklonde 
(1~1) 

LNIW•·Nlrle 
<-NI 

.. Nlrag9n. Teal 
Orfll'IC <• NI 
ILOln°'9Me 

L Pholptmrw (• pt, 
Tolal (772> 1«JI 

ENCO.UIC 

ROC"'V MOUNTAIN ANALYTICAL LA~'"'AATORY 
EPA Priority Pollutants Analytical Results 

Sample Description LEACHATE FROM CASING TESTS 

AMA 
TEST DETECT. EPA TEST 

SAMPLE LIMIT STD. SAMPLE 

PART B (continued) 

ND 2 2 (1)~ 1illll NO pQ1 

ND 5 5 (2)S-. TClllf NO pQ1 

ND 1 1 CJ) AMklll\ Tolal NO pQ1 

ND 1 1 (4) RmlMn 221. Teal NO pQ1 

ND 0.1 0.1 11.Sul•(•SOJ 
(148Qlo7941 

NO 
L Sullde NO 
<-Bl 

& Sull9 (• SOJ 
(1 ...... 31 

NO 
............ NO 
.. AMT*u!I. Tcllll NO 
(742MC>tt 

IL B.un. Teal NO 
(7440-»3t ND 1 2 

•Benn. TClllf NO (7"°"'2'11 NO 0.1 0.1 

L Cclb9i. 11111 NO 
(7~) ND 5 5 

.. Iron. TCllll ND 
(7~ 

ND 0 1 

.. ~ .... ND 
(7'3MMJ ND 0.1 0.1 

11.~Teal ND (7 .... 1) NO 0.1 0.1 

.. ~ .... NO 
(743MMt ND 0.1 0.1 

.. lift. 11111 ND 
(7~1 ... NO 1 1 

L lMIUll, TCllll ND (7440o»t) ND 0.1 0.1 

AMA 
DETECT. EPA 

LIMIT STD. 

0.1 0.1 

0.5 0.5 

0.1 0.1 

0.1 0.1 

10 10 

0.05 .05 

1.0 1.0 

0.05 .05 . 
0.20 0.1 

0.10 0.1 

0.10 0.1 

0.02 .05 

0.02 .03 

1.0 .001 

0.05 0.1 

0.01 .01 

1.0 0.8 

0.75 0.4 



PARTC 

ROCKY MOUNTAIN ANALYTICAL LABORATORY 
EPA Priority Pollutants Analytical Resutts 

Sample Description LEACHATE FROM CASING TESTS 

RMA 
TEST DETECT. EPA TEST 

SAMPLE LIMIT STD. SAMPLE 

METALS, CYANIDE AND TOTAL PHENOLS PESTICIDES 
mg/1 

111. Anlmlny, Total ND 0.001 0.2 
(74'0-:»0I 

1P. Aldftn ND (3()9o()Oo2) 

21&. Arsenic, Total ND 0.001 .002 
(74'0-»2) 

2'. 4HC ND (31 .. ,.., 

a11. B9'Yllum. Tolll ND 0.010 .005 (7440o4 "7) 
aP.•BHC ND 
(31•15-7) 

411. Ciodrrilm, Tac.I ND 0.005 .005 
(74'CMMI 

4P ... HC ND 
l56-&91 

Ill. Cllronium, Telal ND 0.035 .05 
(7440o4N) 

IP.~BHC NO 
(31 • ...., 

Ill. Copper, Tac.I NO 0.015 .02 
(7550-50-8) 

IP.Clibta- ND 
(57-7'"91 

1M. LNd. Tolll NO 0.035 0.1 (7<l3"2o1) 
7P. 4,,·-00T ND 
(90-29'3' 

Ill. MelQllY. TCllll ND 0.0002 .0002 
(7'31147-lt 

.... ,, ... .()OE NO 
(1HoHI 

.... NlcMI. Tolll ND 0.020 0.3 
(7~ 

......... -000 NO 
17M'-lt 

10M. Sellnlum. TCUI ND 0.001 .002 (7712-49'2) 
10P. Ol9ldltn ND (eo-57-1) 

1111. S8-, Talal ND 0.010 .01 
(74'0-ZM) 

nP.~ubn NO 
(115'&7) 

1211. Thamlm. Tolll ND 0.002 0.1 
(7'40-2H! 

12:P. l-Elldollubn ND (115'&7) 

tall. Zill:. TCUI ND 0.010 .005 (7"°*') 
1aP.~M• NO (1031-07•8) 

1411. Cyanae. Tolll NO 0.01 .02 
(5'7ol2'5) 

141'. Endlln NO 
~ 

11M. Phelloll. TCllal ND 0.01 0.01 1SP. Endlln Ald9llyde NO (7'21...,..) 

1•.~ NO 
~ 

17P. ~ EpoDde ND 
(1a&57-3' 

111t.PQ1o13'2 ND (53il89'21-tl 

11P.PC8-12M ND (1108?-*1) 

W.PC8-1ZZ1 NO (1110&-ao2) 

21P. PC8•1Zl2 NO 
(111' 1•1•5l 

22P. PC8-12'1 NO ( 12172-29-tl 

231t. pea. 129) ND (110ll6-t2o5} 

241'. PQlo1011 NO (1267,•11•21 

251'. Tor.,,_ ND 
(I001·35'2) 

RMA 
DETECT. EPA 

LIMIT STD. 

.003 10 

.001 10 

.004 10 

.004 10 

.002 10 

.04 

.012 10 

.012 10 

.016 10 . 

.006 10 

.005 10 

.01 10 

.03 10 

.049 10 

.02 10 

.002 10 

.004 10 

.04 

.so 

.04 

.04 

.05 

.50 

.04 

.40 

ENCO.EMC 



ROCK"• *MOUNTAIN ANALYTICAL LABO-.Cc 0~ToRY 
EPA Priority Pollutants Analytlcal R4sults 

Sample Description LEACHATE FROM 

AMA 
TEST DETECT. 

SAMPLE 

BASE I NEUTRAL COMPOUNDS 
µgA 

1 a. Acenlpllthone ND (13-32-9) 

2&. N:enlphty19ne ND 
(208-9&ol) 

, .. Anthracene ND ((120-12-7) 

4&. Benzldirw NO 
(92-17·5) 

SL Benzo (a)~ ND 
(S.-55-3) 

I& Benzo {a)~ NO 
(50-32-1) 

7L 3.4-8enzolko.,.,_ NO 
(205-98o2) 

IL 8enzo (g/lf Puiyllne ND ((191•24-2) 

18. a.nzo (Ill Fbnnlhene ND (207-oHI 

108.Bia~ ND ...._ (111 .. 1'1) 

11&.h~ ND EJller I 111-44-41 

128.Bia(~ ND EINf (39131-32-9) 

138. Bia t2'ElhytMxyt NO F'lllNlllle I 117 .. 1·71 

14&. 4-8~ Phenyl NO 
ett.C101•55-3) 

11& Oc:lyt llenzyt PlllllAllle NO 
~7) 

118.~ NO 
(t1•S.7) 

17&. 4-Cllb'QCIMnyl Ptw¥ NO en- (7005-72-3) 

118.Clvys.- NO 
(21H1-tlt 

11&. OblND (a.Ill NO 
Andv- (53-70-31 

20&. 1.2-0iclllatCll>enZ- NO (9S-SC>1) 

21&. 1.:)-0iclllotabenz- ND (5'1•7.1-1) 

22&. 1.4o0i:lllatatienz- NO 
( 10&-44lo 7) 

na. U-OidllanlbenZlfine NO 
(91 .... 1) 

24&. OillOl7I ~ NO 
(8' ... 2' 

ENCO.EMC 

LIMIT 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

EPA 
STD. 

10 

10 

10 

10 

10 

10 

10 

25 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

25 

10 

10 

10 

10 

10 

CASING TESTS 

TEST 
SAMPLE 

258. Olm9diyt p ....... NO 
(131-11•31 

na.~l'NNllM ND 
187-74-2) 

27&.~ NO 
(121-14-2) 

aa.2.~ NO 
('808-Z0.2) 

218. ~ PIG\allile NO 
(117-M-Cll 

XIB.l~lne ND , .. ~1(1ZHl-7) 

,, .. ~ NO 
(2CWl.q 

--~ ND 
(89-7>7) 

3311. Headllolllllel-• ND 
(11•71•1) 

ML HN8dllol 1~ :llne NO 
117•~ 

.._11 1 11o1a~1cm ND 
peradelW (77-4N) 

-.1111111111-- NO 
187-72-1) 

S7L lndanD (1.z.>odl ND 
~(193-»91 ... ..._. ND 
(7H9o1) ... ........,. ND 
(tM!I~~ 

... Nlrol:mnZ- ND ... ~ 
418.~ ND 
llNIJ(S2o7Ht 

a&.,...._..N~ ND 
PrW'*'e 1121*71 

~,._..a 1-llel~ ND 
llNla (M-3CMI 

448.~ NO 
(SHI .. 

4S&Py*W ND 
(1&0CMJI 

"8.1.2..4-T~ ND 
(120-12-1) 

AMA 
DETECT. EPA 

LIMIT STD. 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 . 

10 10 

10 10 

10 10 

10 10 

10 25 

10 10 

10 10 

10 10 

ND ND 

10 10 

10 10 

10 10 

10 10 

10 10 



ATTACHMENT #2 
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ENCO.E/t/IC 

11029 SIGNAL HILL DRIVE, AUSTIN, TEXAS 78737 
Ph. 512) 288-6090 Fax. 512 288-6091 



I f .• . . 
llP._.e.tN-e .. >· 

Acetaldebyde 
Acetamide 
Acetate Solv. 
Acetic Acid Glacial 
Acetic Add 201lio 

Acetic Acid 801lio 
Acetic Acid l OO'h 
AcetJc Anhydride 
Acetoae 15'& 
Aeetoue l OO'h 

Acetylene 
AcryloaUrile 

lcobol• Awyl 
Beozyl 
Butyl 

Dlacetoae 
Ethyl 

Hexyl 
lllObutyl 
lmopropyl 

Methyl 
Octyl 
Propyl 

luminum Cbloride 25""' 
Aluminum Cbloride lOO'h 

Aluminum Fluoride 
lumiaum Hydros.Ide 

Alum.Potu1lum SuUate lO'llio 
Alum.Pot.uelum SuUate lOO'h 
Alumlaum SuUate 

Amina 
~la IO'llio 

lllA.DlllllOUla.Anbydrou1 
111A.aui11UUla.LlquJd1 

Ammonia.Nitrate 

"-lum Btnuoride 
111A.-i110Ulam Carbonate 
lllA..mmmaaiam Cuenlte 
llJA.111111-.l'UID ChJGricle 
llJA.111111-.lum UydroUde 

lllA.-i-iam Nitrate 
lllA-IJDallum OuJate 

"-lum Pbompbate.Trl 
"-lum SuUate 
"-lum Trl1uUate 
Amyl· Acetate 
Amyl Alcohol 

A 
A 
A 
B 
B 

B 
D 
A 
A 
B 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
B 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
D 

A 
A 
A 

A 

D 

B 
c 
B 

D 
D 
D 
D 
D 

B 

A 
D 
A 

D 
A 
A 

8 

A 
A 
A 

A 
A 
A 
A 
A 

c 
A 
A 
A 
B 

A 
A 

A 
A 

A 

A 
A 
A 

A 
A 

D 
A 

D 
D 
A 
A 
D 

D 
A 
A 
A 

A 
B 
B 
B 

B 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
D 
D 

D 
A 
A 
D 
c 

A 

B 
A 
A 

c 
A 

c 
A 

A 
A 
A 
A 
A 

A 
8 

A 
A 

c 
A 
A 
D 
D 

A 
8 
A 

A 
A 

A 
A 
A 
A 
A 

A 

A 

A 

A 
A 
A 
A 
A 

A 
A 
A 
A 

A 
A 

A 
A 

A 
A 
A 

A 
A 

A 
A 

A 
A 
A 
A 
A 

A 
A 
A 

Ell.ee.EMC 
. ..._.,._ Belnf..-eM Epexy. 

I UlllNICAL ADV.4.NT.4.Gts I 
• ~-==-~ ~~'.a..!A·.nu 

• Cenilled. TNted I OO'le laert. 
,l.S,T.M STP 963. 

• · • Pnd11el will NOT • ...,.-H .._ 
· poqrulwater Sampl•. 

• LOWDT SOBP'l10N 
• PrOt"ell the lo1"llt Sorptioa c:ai-itJ 

ol uy teAed product iacludiag PTFE. 

.~ FVU..~ 1'f.8'1D ..... . .. 
• •• M"ntrm,e.a. THtlat Protoc:QL \ .: 
\• lllaor.t ..... 1-g·T- LMdl te.t. • •.. 
) ~·- PrimltJ Pellut.nl Leadalag/ 
: ., ••011 .... u.- ta Socpdoa .cabilbellon. 

• CllEMICAL BDISTANT 
• V «y hip resis1uce ID IDOllt chemicala 

001D1DOD llD the £aYiroarneutal 
ladUSll'y. 

• ResiAuu 11D 1D011t Soheats. V o&.lile 
Orpnics. e }drocarboaa. Orpnic 
and loorpDic Chemicala. 

• P&IXISION S~G 
- FKUJry ~from 0.01' • 0.3' 
- R'Piu and ffigh Flow 
-Cmaxu~. 

::-.:ilJpwalOll· •IJA.IDT:~:::: :-::~~ii~:~::.· 
:.:~:: .U.•~-·c;lnl .... _ ....•••..•...•.... , .. , ..... . 
HH ..... _.._""4a ellapp~41 .• :_•! 

)'~ ........ , .. _._.•: ... ····· /: 
·+·.~:~....--lii~·&oii.--~:.:·• 

Fi.berglan Pipe , Tubing and Cuinp 
have been ueed extenai•ely in lnduatrial. 
Mining and Oil production application• 
for over 35 yean. primarily in Hoetile 
Environmeota, due to their abWty to 
withataod attacka by C..uatica. Acida and 
other Corroei•e materiala. 

In 1981, a group ol coneultanll began to 
trace the appearance of •shadow 
contaminant.• to the llMl of PVC and 
other plastic Cuing material1. 
Al part of the reeearch into Inert Cuin~ 
material•, It wu dieco•ered that a 
Proproatary Epoxy reein med in the Oil 
lnduatry had diaplayed inert characteri•· 
tics in preliminary teating. 

Sub.equent 1bort and long tena testing 
under the direction of Region 8 E.P .A. 
and State ap,nciee proved the qualitie1 
and aince have been duplicated and 
publlahed in A.S.T.M. STP 963. 





.. l ) 
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··~· : >PVC PBODllCI'. S11UABIUl"t' .. -.·:: 

o...;;.ae.i. ~··· ~:::· SSIMT.O.• 

Chromic Acid (30%) c A B A 
SENSITIVE P.P.B MONITOR I Chromic Acid ( 50.,.o) c B B A 

Cider A A A . WEJ.IS 
Citric Acid A A A A 
Citric Oils A . A . Enco.EMC Monitor Well Casing and 
CoUee A . A . Screens are 100% INERT. 
Copper Chloride A A ·D A 
Copper Cyuide A A A They will not Leach any Priority Pollutants 
Copper Nin• A A A A into the Groundwater. Trus has been 

Copper Sulfaae (5% Solution) A A A A 
proven in a multitude of tests. 

Copper Sulfa• A A B A 
Cream A . A A All tests were designed by Region 8 E.P.A 
Cr-* A D A . staff in conjunction with the Colorado 
Cteeylic Acid A B A A Depanrnent of Health and the City and 

Cydobuane A . . A County of Denver Environmental Depart-
Cyanic Acid A . . . ment. 
Deterpam A A A . 
Dichboethaoe A D A A Testing has subsequendy been duplicated 
Dieeel Fuel A . A . 

and published in A.S.T.M. STP 963. 
Diethylarnine A D - A 
Diediylme Glyool A . . . Our entire line of Well Casings and Saeens 
Dipbmyl O:Dcle A . . . are de.signed to be chemically lnen as well 
Dyes A . A . 

as Cost-Effecave in both material and Epeora Sab (Mg. Sulfate) A A A . 
installation cost. 

Ethaae A . . . 
EthanolamiAe A . A . 

L!r!JlEBGBQLU~:ll STQBAGE EA~ILI· 
Ethe A D A . TIES LEAK JlETECTIQN SYSTEMS. Ethyl Aoelaae A D A A 
Ethyl Chloride A D A A 

Enco.EMC Well Casing and Screens 
Ethyl Sulfate A . D . are impervious to all components of 
Etbylme Chloride A D A A Gaaoline, Hydrocarbon products and 
Ethylene Dichloride A D A A most aaaociated aolventa. 
Elhylme Glyool A A A A 
Elhylme ODde A D A A 

Thia material will remove all sus-
Fatty Acids A A A A pect materials from the construction 
Ferric Chloride A A D A of your monitor wells at considerably 
Ferric Nine A A A A 
Ferric Sulfa• A A c A leu coet than either Stainless Steel 
F-Chbide A A D A or P.T.F.E. 

F- Sulf.u8 A A c A Shallow wella around Storage Tanka 
F1uboric Acid A A D A ,,.__ D c D c can be 1upplied in one piece with 
P1ouUcic Acid c A 8 A any slot configuration at any deaired 

interval. 
Formaldebyde ( "°"') A 8 A -
Formaldehyde A 8 A A 

Drive points are available that can Formic Acid B D A A 
Fram 11 A B - A be pushed or vibrated into unconsoli-
F,_ 12 (Wet) A B D A dated or backfill areas. 

F,_u A D - A 
Enco.EMC offers consulting F,_113 A c . . 

F,_T.F. A B . . services for Well design. 
Fnait Juice A A A A 
Fuel Oill A A A A including Well materials, 

FUl"All l\mia A - . - components and installa· 
Fwfural A D A A tion. We can also assist 
Gallic Acid . A A A your Engineers in submit-
Guo line A c A A 
GelatiD A A A . tals to Regulatory Agencies. 

Call Today!. 



Gl\ICDM 
Glue P.V.A. 
Glycerine 
Clycolic Acid 
Gold Moaoc,s.aide 

Cra~ Juice 
Gre.ue 
Hepcue 
Huue 
Hooey 

Hydraulic Oi.11 (Petrolewul 
Hydraulic Oill (Syuthetic) 
Hydran-
H,Wobromic Acid (200/o) 
H ,drvbromic Acid ( 100% l 

H,Wochloric Acid (Dry Gu) 
B}drochJoric Acid (20%) 
H,Wochloric Acid (37%) 
H,.mochloric Acid (100%) 
H ydrocyllDic Acid 

HydrocyllDic Acid (Cu 100/o) 
B,wolluoric Acid (20%) 
Bydro0uor1c Acid (~) 
B,moGuoric Acid (7 S"lft) 
HJdroOuoric Acid ( 100%) 

H~ Acid (20%) 
B~Acid(100%) 
B~C.. 
Hydnipl Peroxide (10%) 
Bydrogea Perollide (30%) 

B~ Perollide (SO"lft) 
Hydrogea Perollide 
Bydrogea Sulfide (Aqueous) 
Hydrogen Su.lfide (Dry) 

B,WO~Acid 

[al: 

lodiDe 
Iodine ill AJcolaol 
lodol
i-ae 

bopnJp,l Acelue 
bopropyl Ether 
Jc Fuel (JP3.JP4.JPS) 
Ker-. 
Keto-

·s.c • .nte>:, -.*'" L!: ·P:1'f; •s,...T.n-
:.=-·:·: ·.;-: :: 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
B 
A 

A 
A 
A 
A 
A 

A 
B 
c 
c 
A 

c 

A 
A 
A 

A 
A 
A 
A 
A 

A 
A 

A 

A 

A 
A 
A 

A 

A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 

A 
A 

A 

A 
c 

A 
A 

A 
A 
A 
A 
A 

A 
D 
c 
D 
c 

D 

A 
A 
A 

B 
A 
A 
A 

D 
D 

A 
A 
D 

c 
A 
A 

A 

A 
A 

A 
A 
A 
A 

B 
A 

A 
A 
A 
A 
A 

A 
A 
A 
D 
D 

c 
D 
D 
D 
A 

D 
D 
D 
D 
D 

D 
D 

c 
c 

B 
A 
A 
c 

A 
D 

A 

A 
A 

A 

A 
A 
A 

A 

A 
A 

A 
B 
A 
A 
A 

A 

A 

A 
A 

A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 

A 
A 
A 

A 
A 

A 
A 

A 

A 

A 
A 
A 
A 

!!!!! t..;-:~l· 'i 

DtlKL SCREEN • PRE·SAND 
:: PACKED DOUBLE WELL 

·•SCREENS·· 

These double wall Well Screens 
combine an inner Well Screen, 
araded Silica sand-pack and an 
outer Well Screen in one interraJ 
unit. 

Threaded and complete, these 
dual units enable the in1taller to 
accurately place the Well Screen 
and Sand-Pack in the tar1et zone 
with no error or bridlfinf, thus 
savin1 considerable time and 
expense in Screen placem9nt and 
Well completion. 

All outer diameters are flu1h to 
allow passaee throu1h Hollow. 
Stem Auaers and otther down· 
hole systems. 

AYAILABI.f'! SIZES; 

2" x 3" 3" x 4" 

2" x •" 3" x 6" 

2"X 6" 4" x 6'' 

I.ENQTHS; 

z.s• s• 10• II 



F ,~ ~·-· 
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.::·.::-:::·· . ·.· .·~ 
~''N.Me···· :·:;.:· .... IQ': .... PW: s.s-..Ti .·. ·TESTING SUMMARY 

Sodium Borate c A A The followin1 Sorptioa and Leach 
Sodium Carboaaie A A A A 
Sodium Chbate A A A A 
Sodium Chloride A A A A 
Sodium Chromate c 

tests have been carried out on 
production run samples of 
Enco.EMC casin1 materials. 

Sodium Cyuaicie A A A A 
Sodium F1uoride A D c A 
Sodium B Jdrosulfite c A 
Sodium Bydrollide (20%) A A A A 

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

Sodium B,drozide (SO%l A A A A dance with current E.P.A. Priority 

SodiUl1l B,droxide (80%) A A 
Pollutant standards or below. 

A A 
Sodium B ypot'hlori11e (>20"9) B A c A 
Sodium B ypochromaie A A A A All te11y ~QDfirmed th! th~[!QCll 
Sodium B JPOSUllaie c A A Inert qualities 2f this Casing. 
Sodium Mecapbo&pbate A 

Sodium Mecaailiaaie A 
Sodium Ni1ra11e A A A A 

1: 72 hour Leach test usin1 frac-
tured material in carbon fil. 

Sodium Perboraie A c A tered, de-ionized water carryin1 
Sodium Perozide A A A A 
Sodiwn Polyphospbaie A A A 

700 u1/l of solvents and Haloge-
aated Or1anica. 

Sodium Silica111 A A A A 
Sodium SuJWe A A A A 
Sodium Sulfide A A A A 
Sodium Sul611e A A c A 
Sodium Tettaborate A A 

BESULTSi 
No exb'aneous compounds on the 
GC/MS ChromatolJ'am and no 
increase of the seven solvents 

Sodium Thiosulfa111 A A A occurred. 
Sotghum A A 
Soy Sauce A A 
SllUmic Chloride A A D A 2: Leach tests on IJ'OUDd F .R.E. 
SlaDllic F1uobora1e A casin1 usin1 (80 mesh) usin1 

s~ Chloride A A D A 
Saucb A A A 

carbon filtered, de-ionized water 
for 72 and 604 hours. 

Slmric Acid A A A A 
S!Oddud Solwmt A D A A BESULTS: 
Styreae A A Leachates subjected to full 

SUfJU (Liquida) A A 
Sulla111Liquon A c 

Priority Pollutant analysis 
showed zero leachin1. 

Sulfur Chloride c A D A 
Sulfur Diollide A D A A 
Sulfur Diollide (Dry) D D A A 

S: Leach tests usine sample lea1ths 
of F.R.E. Casini includin1 a 

Sulfur Trioside (Dry) A A c A 
Sulfuric Acid (up ., 10%) A A D A 

threaded joint and an "O"·Rinl 
Hal for 604 houra. 

Sulfuric Acid (10%-75"9) B A D A 
Sulfuric Acid (75"9-100%) D B D A 
Sulfuric Acid (Bot Cone.) c c D A BBSULTSi 

No Priority Pollutants found in 
Sulfuric Acid (Cold Cone.) c c A A the Leachate. 
Sulfurous Acid A A c A 
Sulfuryl ChJoride A A A 
Tallow A A 
Tamaic Acid A A A A 

4: Absorption (sorption) tests using 
water doped with 700 u1/l of four 
Haloeenated Oreanics and three 

Tlllllling Liquon A A A A 
Tumic Acid A A A A 

Solvent Oreanica. 

Teaachboetbane A D A 
Tecrab,drofuru A D 
Tolueae. Toluol A D A A 

BBSULTSi 
In 72 hour tests, F.R.E. performe< 

T-ti>Juiat A A 
Tric:bJoc'oediaa A c A 
Trichloroedlyleoe A D A A 
Tricbloropro.-ne A 

better than one hour tests usin1 
Teflon Laboratory tubin1. (Anal· 
)'fical procec1Ure9 conformed with 
appropriate EPA methods 808, 

Tricresylpboepbate A D A 610, 612, 622, 824 and 826 ) 

------



~ 
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Triechylamine 
T u.rpealine 
Uri.De 
V"emble Juice 
Via"u 

V&nUsh 
W a11er. Acid, MiDe 
w ·-. Distilled Uh grade 7 
Wa•. Frail 
Waw, Salt 

W-t Killen 
Wbey 
Whialey 4 Wines 
Whiae Liquor (Pulp milll 
White Wais (Paper Mill) 

Xylene 
Ziac Chloride 
Ziac BydroeuUi1111 
Ziac SuHaae 

NOTES: 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 

A 
A A 
A A 

A 

A 
A 
A 
A 

A 
A 
A 

D 
D 

c 

A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 

A 

A 

A 

A 
A 
A 

A 

A 
A 

A 

"'''Wllll· !!!!!!!!!!!!!!!!!!!!!!!!!!!~~~ ,,;;;;;;;;;. ~ ~-~··''" 
<~ •--,--,. 

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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Mapesiwn Sulfa11e 
Maleic Acid 
Maleic Anh)dride 
Malic Acid 
Mash 

Mayoaaiae 
Melamine 
Mercuric Chloride (Dilu11e) 
Mercuric C,..ude 

Men:ury 
Methanol 
Medayl Aoetalle 
Medayl Acrylaie 
Medayl Aoetolle 

Methyl alcobol (10%) 
Medayl Bromide 
Medayl Butyl Ket0oe 
Medayl CeJ!uaohoe 
Medayl Chloride 

Methyl Dichloride 
Methyl Erhyl KelDlle 
Medayl bobutyl KelDOe 
Methyl hopropJl Ketone 
Medayl Methac:r,iaie 

MethylalasuiDe 
Medayteae Chloride 
Milk 
Mo&-
M-d 

Naptha 
Napdaaleae 
Nickel Chloride 
Nickel Sulfa11e 
Nittating Acid (<15%) 

Nittating Acid (> 15%) 
Nittating Acid (<1% Acid) 
Nitrating Acid (<15% 8No3) 
Niaic Acid (5-10"'1) 
Niaic Acid ( 20"') 

Niaic Acid (~) 
Nitric Acid ( Coac.) 
Niuous Acid 
Ni~ 
Oils ADileae 

Crmoce 

ADiae 
Bay 
Boae 
Castor 
Cinnamon 

Citric 
Con 
Coconut 
Cod Lnier 
Cona 

Coaoo Seed 

Dielel Fuel (2D.3D.4D.5D) 
Fuel (l.2.,3.5A.58.6) 

Cinp 

. :-.·.·.; .. ·., .. : 

A 
A 
A . 
A 

A 
A 
A 
A 

A 
A . 
A 
B 

A 
B 
B 
c 
A 

A 
B 
B 
B 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A . 
D 
. 
. 
A 
B 

D 
D . 
B 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A B 
A A 
. . 
A A . A 

. A . D 
A D 
A A 

A A 
B A 
. . 
. . 
. . 

A . 
. . 
. . 
. . 
D c 

. . 
D A 
D . 
D . 
. . 
. . 
D A 
A A 
A A 
. A 

A A 
D A 
A A 
A A 
. c 

. c 

. c 

. c 
A A 
A A 

A A 
D D 

- A 
D A 
D A 

. A . A 

. A 
A A . A 

. A . A . A . A 

. A 

A A 
D A . A 
A A . A 

A 
A 
. 
A . 
. 
. 
A 
. 

A 
A . 
. 
. 
. 
. 
. 
. 
A 

. 
A 
A 
A . 
. 
A 
A 
A 
. 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 
A 
. 
A 
A 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
A 
A 
. 
A 
. 

.. •HORIZONTAL WELLS 
·:·:·:- '. 

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 Bigh
Security government facilities . 

These installations used 
Enco.EMC High-strength 
F.R.E. Well Casing and 
Screens exclusively, resulting 
in recovery systems that suc
cessfully met the operati.n1 
criteria where other materials 
failed. 
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: > CDARACr.ERISTJCS AND 

OleUID A D . . .... • ffESTJNG )!ROTOCOL . 
Oulic Acid (Cold) A A A A 
PuaffiD A A A . All downhole assemblies are 
Peota.oe A . A . 

manufactured using a Priority Percb.loretbyleoe A . . A 

Petrolatum A 
formula comprised of an HP . . . Anhydride Epoxy and a high Pbeool (lO'Vo) B A A A 

Pbeool (Carbolic Acid) B A A A Silica Filament Glass. 
Phoepboric Acid ( <40% > A A B A 
Pbospboric Acid (100%) c A c A The continuous filament gives 
Pboapboric Acid (Crude) A . D . the product an extremely high 
Pboepboric Aoh}dride - D A A strength/weight ratio, far exceed· 
Pboepboric Acid (Mohm) A D A A 
Photographic (Dew.loper) A A c A ing any comparable material. 

Phthalic Aoh}lfride 
The glass to epoxy ratio is 75% . . A . glass to 25% epoxy, resulting in Picric Acid A A A A 

Potuh A A A . the desired composite material of 
Potu8um Bicarbooa1e A A A A virtually indestructable glass, 
Potu8um Bromide A A B A sheathed in a closed molecular 
Pocuiiuru Carboaate A A A A epoxy. 
Potu8um ChJora1e A A A A 
Potu8um Cblaride A A c A 

This F.R.E material is manufac-Pocatlium Chroma• c A B . 
Potu8um Cyanide Sol'o A 

tured by Enco.EMC under ex-
A A A tremely strict quality controls Poeusium Dic:hromate A A A A 

Pocuaium Ferroc:yuide A A A A and manufacturing tolerances to 
POIUliwu Bydro:Qde A A B A ensure full field compatability 
POCIUl!ium Nin• A A A A and ease of assembly. 
POIU&ium Permanpna1e A A A A 
POCIUlium su.11 .. A A A A All materials are threaded by 
PoamimD Slll&de . A A A 
Propae A D A . lathes rather than automatic 
Propylene Clyml A . B . threaders to ensure thread toler-

Pyradine A . c . ances remain within specifica-
Pyropllie Acid A A A A tions that do not exceed plus or 
Rosim A . A . minus .002". 
Rum A . A . 
R1111t lohibUan A . A . 

Enco.EMC Fiberglass Reinforced 
SUdl>r-m, A . A . Epoxy materials exceed all physi -
S-Waw A A A . 

cal specifications as outlined in Sbelaic (Bleached) A . A . 
SbelK (Onnp) A . A . ASTM F480-88 and 90. 

s~ A . B . 
Enco.EMC offers crossovers to Sihw Bromide A . c . 

Sihw Niuae A A A A meet with all other thread de-
Soap Solwiom A D A A signs including 2 TPI and 4 TPI. Soda Alla A A A A 

Stock material is threaded using 
Sodium Acela• A A A A a 4 TPI configuration. 
Sodium AJumina• A . . A 
Sodium Bicarboaate A A A A 
Sodium Bilulfate A A A A 2 TPI configurations can be 
Sodium Bi8uli1e A A A A custom ordered for any material 

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

0 PROPOSED NEW 1fKLL LOCATIONS 

........ EXISTING ACCESS ROADS 

PROPOSED NEY ACCESS ROADS 

WQSP-1 WQSP-2 WQSP-J 
50 FNL 14&4 FWL 148 FSl 84 F'EL. 50 FNL 2213 F'EL. 

WOSP-4 WQSP-5 WQSP-6 

1812 FSL 227~ F'EL. JOO FSL JSO F'EL. 1887 FSl 1329 FWL 


