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EXECUTIVE SUMMARY 


This plan presents the strategy and detailed approach for well plugging and abandonment 
(P&A) at Waste Area Grouping 6 (WAG 6). An inventory of 768 wells, the total number 
known to have been installed in WAG 6 based on a combined review of data and direct field 
inventory, is provided in Appendix: A All wells that are not required for closure or 
postclosure surveillance of WAG 6 will be decommissioned. A listing of 69 existing WAG 6 
wells that will be maintained for postclosure surveillance is provided in Appendix: B, and their 
locations are shown in Fig. 1. Appendix: C contains a list of all WAG 6 wells that will be 
decommissioned, although some may no longer exist. Their locations are shown in Fig. 2. 
It is likely that some new wells will be drilled as part of postclosure monitoring of Solid Waste 
Area 6 (SWSA), but they are beyond the scope of this report. It is intended that this plan 
provide a basis for developing contracts for cost and schedule determinations for the P&A 
process. 

Of the 768 wells listed in Appendix A, 31 are listed as previously destroyed, but the 
meaning of this term is not defined. In addition, 89 of the 690 wells listed in Appendix: C to 
be decommissioned could not be located by field search. A further effort will be made. 
through the use of engineering survey, localized application of a geophysical method, and 
shaUow excavations to find each of the total of 120 destroyed or unlocated wells that are not 
in waste burial trenches or beneath the Interim Corrective Measure (ICM) caps. 

As a general policy, wells in WAG 6 will be decommissioned with essentially all 
subsurface well materials remaining in place. P&A methods and specific plugging procedures 
are presented in Appendix: 0 for the various types of well installations and subsurface 
conditions. 

All wells within the waste burial trenches will be plugged with coarse-granular bentonite. 
Considering the quantities of water anticipated in any of these wells, placement of coarse
granular bentonite should not displace well water upward to the ground surface; thereby 
avoiding the necessity of containment and disposal of contaminated well water. The coarse· 
granular bentonite will be placed to fill the well to a level 3.5 feet below the ground surface. 
followed by the addition of powdered bentonite to a level 3 feet below the ground surface. 
Type 1 cement grout will then be added to bring the plug to a level 1 foot below the ground 
surface. (The powdered bentonite will prevent the infiltration and loss of the cement grout 
through the interstices of the non-hydrated, coarse-granular bentonite.) After 24 hours the 
casing will be removed to a depth of 1 foot below the ground surface. Excavation will be 
limited to 1 foot, as the contaminated material in the trenches is covered with approximately 
2 feet of noncontaminated soil. The excavation will be backfilled with excavated soil and 
properly tamped. All of the plugging material will be placed into the well from the ground 
surface as the well depth will not exceed approximately 20 feet. 

All wells in the French drain will be plugged with crushed stone or gravel (3/4 in 
maximum size) to a level 2 feet below the ground surface. This is the approximate depth of 
the top the crushed stone drain. The PVC well pipe will be removed to this depth, and the 
excavation backfilled with excavated soil and properly tamped. There is little potential for 
contamination in this 2 foot excavation. The stone will be placed into the well from the 
ground surface. 
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Wells to be decommissioned that are installed in unconsolidated strata (do not penetrate 
bedrock) and are not within the burial trenches or French drain will be grouted with Type 1 
cement/bentonite grout or microfine-cement grout. Grout will be placed by the tremie 
method and will displace well water from the top of the well as the grout is pumped into the 
bottom of the well. Water and water diluted grout will be contained and disposed of 
properly. Prior to grouting, if records do not document the placement of a grout seal when 
the well was constructed, wells with casings longer than 10 feet will be perforated or slit from 
the top of the well screen to within 10 feet of the ground surface to ensure that the annulus 
will be securely sealed with grout. Microfine-cement grout will be used in those wells that 
require slitting or perforating; it will also be used in the screened sections of wells that have 
filter packs longer than 10 feet. After grouting, the upper 3 feet of the well casing will be 
removed, and the excavation backfilled with the excavated soil and properly tamped. 

Wells that penetrate firm bedrock may be plugged with two types of grout. Prior to 
grouting, if the records do not document the placement of a grout seal when the well was 
constructed, the casing will be perforated or slit from a depth of 10 feet below the ground 
surface to the bottom of the casing to insure that the annulus will be securely sealed. It is 
not the purpose of decommissioning grouting to grout the natural fractures or openings in 
the rock at any distance away from the borehole; therefore, if the casing is split or requires 
perforating, two types of grout mixes may be used. Type 1 cement/bentonite grout will be 
tremied into the exposed bedrock portion of the well, and a more penetrating grout made 
from microfine cement will be placed in the cased portion. If the casing is not required to 
be slit or perforated, the well will be grouted with Type 1 cement/bentonite grout only. 
Grout will be placed by the tremie method and will displace well water from the top of the 
well as the grout is pumped into the bottom of the well. Water and water diluted grout will 
be contained and disposed of properly. After grouting the casing will be removed to a depth 
of 3 feet below the ground. The excavation will be backfilled with excavated soil and properly 
tamped. 

Bedrock wells that were completed with well screens will be decommissioned using the 
same procedures as for cased and screened wells in unconsolidated material. 

Any obstructions detected during depth measurement of wells will be inspected by 
downhole camera and removed so that grouting or plugging can proceed. Obstruction 
removal will be accomplished by redril1ing or percussion methods inside of existing well 
casings and screens. 

Records will be kept of the P&A process and the ORNL well database will be updated 
to reflect the plugged and abandoned status of the wells. 
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1. INTRODUcnON 


Site environmental characterization and remediation require data obtained from the 
installation and sampling of wells. When these wells are no longer needed or not producing 
reliable information, or are damaged and can act as conduits for contaminant migration, they 
should be identified and properly decommissioned. This is most important for wells of 
sufficient depth to create the potential for exchange of fluids between different hydrologic 
units. 

1.1 OBJECTIVES AND SCOPE 

The need for a uniform well and borehole plugging and abandonment (P&A) program 
for the Oak Ridge National Laboratory (ORNL) was discussed in the ORNL Corrective 
Action Plan written in response to the Tiger Team Report. Details were identified in the 
Department of Energy (DOE) Environmental Survey of 1987, the DOE Oak Ridge 
Operations Environmental Protection and Quality Assurance (QA) Appraisal of August and 
September 1988, and again in the DOE Environmental Safety Health and Quality Assurance 
(ESH & QA) Appraisal of April 1990. An organizational basis for an ORNL P&A program 
was suggested in the draft ORNL Groundwater Protection Program Management Plan 
(May 1990) as a functional responsibility of the Groundwater Protection Program Manager. 

In 1988, a closure plan for Waste Area Grouping 6 (WAG 6) was submitted to the U.S. 
Environmental Protection Agency (USEPA) and the Tennessee Department of Health and 
Environment (IDHE), [now the Tennessee Department of Environment and Conservation 
(IDEC)], as required by the Resource Conservation and Recovery Act (RCRA). One step 
in the closure of WAG 6 is the P&A of all wells that are not required to support monitoring 
activities during and after closure. This is an important step in preparing the site for future 
closure activities. 

1.2 PURPOSE OF TIlE P&A PLAN 

This P&A plan provides the basis for effectively decommissioning unneeded wells at 
WAG 6 by eliminating potential well borehole pathways for contaminant migration. The 
procedures and guidelines contained in this document are applicable to any organization, 
division, or group that is responsible for wells at WAG 6 and, where conditions are similar, 
at other ORNL sites. . 
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2 WAG 6 BACKGROUND AND ISSUES 

21 SITE IllSTORY 

WAG 6, which includes ORNL's only active disposal site for low-level solid radioactive. 
waste, is located in Melton Valley, about two miles southwest of the ORNL Main Plant Area. 
The WAG contains three Solid Waste Management Units (SWMUs): 

\ 

• Solid Waste Storage Area 6 (SWSA 6), 
• Emergency Waste Basin (EWB), and 
• Explosives Detonation Trench (EDT). 

SWSA 6 is the largest of the three SWMUs, with an area of about 68 acres, 
approximately 20 of which have been used for waste disposal. Low-level radioactive waste 
has been buried at SWSA 6 since 1969. According to waste disposal records, chemical and 
biological wastes were buried with the radioactive wastes from the time the site was opened 
in 1969 until May 1986. In May 1986 operations were modified to eliminate the disposal of 
hazardous wastes regulated by RCRA. 

The EWB, which is located outside of the SWSA 6 boundary, was constructed as a low
level radioactive waste or process waste holding basin, but reportedly has never been used. 

The EDT, located in the eastern portion of WAG 6, was used to detonate shock
sensitive chemicals and explosives. The EDT has been backfilled and capped. 

A number of characterization studies, research projects, and technology demonstrations 
have been conducted at WAG 6 over the past decade. Analysis of specifics from these 
sources is beyond the scope of this presentation. These projects have provided an 
understanding of the physical characteristics of the site; an approximation of the inventory 
of materials buried at the site; and a clear indication of the extent of contamination of soils, 
sediments, surface water and groundwater within WAG 6. They also resulted in the 
installation of a number of wells. 

21.1 Waste Dispo631 Activities 

WAG 6 is generally designated as a low-level radioactive waste disposal area; however, 
chemical and biological wastes have been buried with the radioactive wastes. Prior to May 
1986, waste solvents, cleaning solutions, paint thinners, oil, fuel, and various chemicals were 
buried in "solvent auger holes" and unlined trenches. Records indicate that about 230 
55-gallon drums containing waste scintillation fluids were buried in biological waste trenches. 
Since ,1986 only solid waste has been placed in underground concrete "greater confinement 
disposal" (GCD) silos and in aboveground concrete vaults or casks that have been placed on 
concrete pads. Areas within SWSA 6 that contain RCRA regulated wastes and that were 
emplaced after November 8, 1980, have been covered by the ICM caps, constructed of high
density polyethylene. 
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21.2 Past WeD Management Practice 

Hundreds of wells have been installed throughout the operational history of WAG 6 by 
several different organizations ·for a wide variety of purposes. The wells that were installed 
from the beginning ofoperations until the late 1970s were mostly perforated, galvanized metal 
piRes, placed in augered holes with no grout seal in the casing/borehole annulus. Beginning 
in the late 1970s, increasing attention has been paid to well construction details. Most of the 
wells were placed either for characterization purposes or to observe the water levels inside 
burial trenches. In many cases; information about these wells is either not available or is of 
a very general nature. Many of these wells have been damaged or destroyed by road 
construction, trench excavation, and lawn mowing. Some well locations are buried under 
roads, buildings, and ICM caps placed over RCRA regulated areas. 

21.3 Regulatory Setting 

Energy Systems established the Environmental Restoration (ER) Program that is directed 
toward the cleanup of areas where contamination from past activities is known or suspected. 
The ER Program, which provides for comprehensive management of contaminated sites until 
final remediation, was initiated under applicable DOE Orders. In 1986 EPA established its 
authority to enforce regulatory requirements for ORNL remedial response activities under 
RCRA Section 3004(u). A RCRA Facility Investigation (RFJ) began in 1988 at WAG 6 to 
characterize the site and to determine the extent of contamination. Then in December 1989, 
the Oak Ridge Reservation was placed on the National Priorities List, and the provisions of 
Comprehensive Environmental Response, Compensation and Lability Act (CERCLA) had 
to be met. Consequently, a Federal Facility Agreement (FFA) was negotiated between 
DOE-OR, EPA Region IV, and IDEC. The FFA sets priorities for remediation activities, 
assigns agency roles and responsibilities, and establishes procedures for document review and 
interaction among the agency officials. Previous agreements regarding Solid Waste Storage 
Area 6 (SWSA 6) have been incorporated into the FFA, which became effective on 
January 1, 1992. 

22 ORNL WElL P&A ISSUES 

There has been no central control or organizational responsibility for custody and 
maintenance of wells at WAG 6. The fact that many unneeded wells at WAG 6 have not 
been decommissioned was reported during a recent Tiger Team audit of ORNL At that time 
it was also noted that a significant number of wells have been inadequately inventoried, 
secured, or maintained. Further, it was pointed out that many wells may be potential conduits 
for cross-contamination under certain conditions. 

Because many wells have come in contact with hazardous wastes, well abandonment 
techniques will be used that minimize waste generation and still satisfy abandonment goals. 
The Well P&A Plan for WAG 6 is designed to meet technical requirements, while 
recognizing the operational constraints and health and safety concerns at ORNL. 
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3. DECISION PROCESS AND FIELD IMPLEMENTATION 
FOR PLUGGING AND ABANDONMENT 

Each well in WAG 6 is considered a candidate for P&A and is evaluated as to whether 
there is a present or future need for the well in support of WAG 6 closure activities. Only 
needed, undamaged wells, for which available records provide aU pertinent information as to 
their satisfactory construction by today's criteria, or that will be upgraded to meet that criteria, 
will not be plugged and abandoned. 

3.1 RESPONSmILlTIES 

The WAG 6 Closure Project is responsible for identifying all wells to be plugged and 
abandoned and for carrying out field operations in conformance with this P&A plan. Actual 
field operations will be managed by Energy Systems Engineering for the Environmental 
Restoration Program. The ORNL Groundwater Program Coordinator (GPC) will be 
consulted for technical oversight and independent review. 

The roles and responsibilities for well P&A as part of WAG 6 closure activities will be 
defined in separate documents, under the leadership of the WAG 6 Closure Project. One 
such document is the Project Management Plan, which provides general guidance on roles 
and responsibilities of the various project team members (C. Oaks, personal communication). 
A more detailed document, under development by Energy Systems Engineering, deals 
specifically with the Phase I well closure activities (S.L Laman, personal communication). 
The latter document describes interactions between Energy Systems organizations 
(Engineering, Environmental Sciences Division, Plant Support Organizations. health physics, 
industrial hygiene, and environmental compliance, and the ORNL groundwater protection 
program coordinator), and their service contractors Ebasco and MK·Ferguson. This plan will 
address approvals, responsibilities, and the various plans that will be developed to support the 
P&A project. It will also address Field Operations, which include health and safety, . 
equipment and materials, site preparation, well inspections, decontamination, waste 
management, site cleanup, and reporting requirements. 

3.2 SCHEDULES 

Plans for WAG 6 well decommissioning are divided into two phases. Phase I will deal 
with wells that are located outside existing RCRA rCM caps and the lOO·year flood plain, and 
Phase nwill include the areas under the ICM caps or within, the lOO·year flood plain. Phase 
I is further divided into two parts. Part A will involve wells in areas outside the proposed 
caps that are being considered as alternatives for closure. Part B will include wells that are 
within the proposed closure cap areas, but are not under existing RCRA ICM caps. It is 
further anticipated that Phase I, Part A will begin with wells to be P&A that present low 
probability for the presence of contaminants and few complications. The intent is to progress 
from the simple to more complex P&A actions. The approximate timing for these activities 
is: 
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• Phase I, Part A June 1992 - December 1993 
• Phase I, Part B March 1993 - March 1994 
• Phase II March 1994 - September 1997 

3.3 WELL INVENTORY. SECURnY, AND MAINTENANCE 

From previous inventories and direct field inspection, the Environmental Sciences 
Division (ESD) compiled an inventory of 768 wells known to have been installed at WAG 6. 
A list of these wells is provided in Appendix A along with their location coordinates and 
other available pertinent data. As indicated·in Appendix.A,. 9· of the.768 wells were properly 
decommissioned in 1990. The field inspection was limited to visual observation of the surface 
characteristics of the well only. Due to time and other constraints, the wells were not opened 
and measured or examined by other means. This inventory is being used by the ORNL GPe 
to update the Geographic Information System (GIS) and tabular data for SWSA 6 in order 
to manage and document the P&A technical oversight function when this plan is 
implemented. 

Guidelines for well security and maintenance inspections, recordkeeping, and required 
actions are not part of the P&A plan; and therefore are not addressed in this document. 
They will be the subject of other documents developed under the direction of the ORNL 
GPe. 

3.4 DATA GAPS IN 1HE WELL INVENTORY 

The current inventory (Appendix A) lists 768 wells in WAG 6 and indicates that there 
are only 185 wells known to be deeper than 22 feet (The depths of the burial trenches, 
auger holes, and subsurface silos range to approximately 20 feet.) There are 120 wells from 
previous inventories that could not be found, and, of that number, only 31 were previously 
reported as being destroyed. Also, it is not clear for all wells what is meant by the status of 
"destroyed". At present depth is missing from 182 well records; however, a substantial fraction 
of these wells are believed to be less than 15 feet deep. Well casing diameter and material 
information is also missing from some of the records. Further, the inventory indicates that 
51 wells are damaged in some fashion, but the extent is not recorded. Prior to well 
decommissioning, efforts will be made to supply these missing data by additional literature 
searches and personal interviews and by further well inspection in the field. Specific efforts 
will be made, through the use of engineering survey, localized application of a geophysical 
method, and shalJow excavations to find each of the total of 120 destroyed or unlocated wells 
that are not in waste burial trenches or beneath the Interim Corrective Measure (IeM) caps. 
Improvements in data will be provided periodically to the ORNL GPe for use in operational 
databases. 

3.5 WELL ABANDONMENT EVALUATION 

Wells shown in Appendix B are to be saved as active wells after closure of WAG 6, and 
their locations are shown in Fig. 1. Wells in WAG 6 that are candidates 'for P&A have been 
identified and are listed in Appendix e, and their locations are shown in Fig. 2. However, 
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Figure 1. Location of WAG-6 Wells to be Maintained After Closure 
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Figure 2. location of WAG-6. Wells to be Plugged and Abandoned 
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that list includes wells that were previously destroyed or were not found in field searches. 
Therefore, because some of the destroyed or unlocated wells may not be found through 
available methods, the final number of wells that will be P&A at WAG 6 may be less than 
the total of 690 listed in Appendix C. 

3.5.1 Wells to be Maintained 

Regulatory and technical requirements determine that a number of wells will have to be 
maintained after closure of WAG 6. As a result of a workshop of technical representatives 
of programs involving wells at WAG 6, a total of 69 wells will be maintained after closure of 
WAG 6. Of these, 26 are current RCRA compliance wells which will be used with the 
remaining 43 piezometers to evaluate the effectiveness of the closure design, including the 
three remedial caps presently proposed, during the postclosure period. With the exception 
of three wells on the list, records indicate that all the wells to be maintained are constructed 
with the casing/borehole annulus sealed and grouted to prevent the transfer of fluids along 
the borehole. Three wells, ElF-13, 14, and 15 will have to have their casing/borehole annuli 
grouted in order to meet today's criteria. 

3.5.2 Wells to be Plugged and Abandoned 

. All existing wells, except those determined to be necessary for WAG 6 closure and post 
closure surveillance, are to be plugged and abandoned. These wells were evaluated to 
determine appropriate methods and procedures for decommissioning, as outlined below. 

• 	 Data flies and location maps of wells identified from the field inventory have been 
compiled. 

• 	 Based on available records and information, determinations have been made as to the 
type of well construction. Where adequate information about well construction is not 
available from completed inspections of located wells, the well will be inspected again to 
specifically determine the type of material and nominal diameter of the well riser pipe 
and the depth of the weJl. 

• 	 In light of the site's hydrogeology, the potential for migration of contaminants between 
different water-bearing zones in wells was assessed by reviewing installation details, well 
Jogs, and well depth. Depth of wells is one of the most important parameters in this 
regard. Wells drilled only in the regolith (upper 25 feet or so of the subsurface) have 
little potential for allowing direct migration of fluids to deeper zones or between 
saturated units. 

3.6 	IMPLEMENTATION 

The P&A procedures prescribed in Appendix D will be reviewed for final verification 
when the Well Plugging and Abandonment Field Operations Planning Form (Appendix E) 
is completed and approved. The procedures to be implemented depend on parameters such 
as the hydrogeologic setting of the well, and the depth, design, casing materials, location 
within the site, and level of known or suspected contamination. All of these parameters are 
not known for all wells, and additional investigation will be made to attempt to fill the data 
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gaps identified in Sect. 3.3. Although the plan is to decommission all wells by grouting or 
plugging the well with the casing remaining in place. contingency procedures are provided for 
decommissioning by removal of the well casing if it is found to be neceSsary. Further, it can 
not be assumed that every well in WAG 6 will be decommissioned without some change or 
deviation to the procedures provided in Appendix D. perhaps due to modification of the 
well's inStallation that may have been made through the years. Ifdeviations from Appendix D 
procedures become necessary, they will be approved by the WAG 6 project manager and the 
GPe. 

3.6.1 Pre-Abandonment Approvals 

WAG 6 project personnel will complete Field Operations Planning Forms for Well 
Plugging and Abandonment (Appendix E) and submit them to the Project Manager and the 
GPe for approval before field work begins. The field operations plan must identify all wells 
to be abandoned, methods of abandonment, health and safety considerations, and the 
responsible organizations performing the work and field oversight. 

Any modifications to the Field Operations Plan will be approved by the Project Manager 
and the GPe, and recorded prior to implementation. 

3.6.2 Coordination 

A WAG 6 project field supervisor will coordinate activities with the field personnel, 
schedule field work, and make field decisions as necessary. ORHSP will provide technical, 
assistance to the field supervisor. if requested. 

Energy Systems will provide for safety, security, and environmental orientations for the 
field personnel prior to the start of work. 

A technical oversight individual (geologist or qualified engineer) will be present at each 
well site to document that the P&A procedures and guidelines provided in this plan are being 
followed. 

3.7 FIELD OPERATIONS 

The field supervisor will obtain the list of the wells selected for P&A and a map that 
indicates the exact location of each well scheduled to be decommissioned. The wells will be 
flagged with surveyor's tape, or in an equally appropriate manner, so that they may be quickly 
identified in the field. 

3.7.1 Health and Safety 

P&A ofsome wells will generate contaminated fluids and other materials. Proper OSHA 
safety training and equipment is a basic requirement for hazardous materials work. 
Additionally, work will be performed in accordance with appropriate procedures and standards 
including SARNOSHA, HAZWOPER, Standard Practice Procedure X-:ESH-l "Interim Plan 
for Worker Health and Safety for ORNL Hazardous Waste Operations", and "Health, Safety. 
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and Environmental Protection Procedures for Excavation Operations, ORNL/M-116!R1". 
Applicable Site Health and Safety Plan and Comprehensive Work Plan requirements will be 
met. 

3.7.2 Equipment and Materials 

The well closure contractor will subcontract all materials, equipment, and field personnel 
necessary to plug and abandon wells in accordance with the this P&A work plan and the field 
operations plan. 

The well closure contractor will use drilling or augering equipment appropriate to site 
conditions, drilling depth, and other project requirements. The rigs will be outfitted with the 
necessary equipment to safely and properly abandon wells. All necessary support equipment 
(water truck, pumps, mud pan, grouting equipment, supplies, etc.), and a downhole camera, 
will be provided by the well closure contractor. 

3.7.3 Site Preparation 

Downhole equipment and sampling devices will be-removed from the well. Where 
present, guard posts will be removed to allow plugging equipment access to the well. The 
well should then be ready for either logging with the downhole camera or abandonment as 
required. Plastic sheeting will be placed appropriately to cover the ground surface at the well 
site during all field operations. If possible, sampling equipment will be salvaged for use by 
OR. 

3.7.4 Well Inspection by Down-hole Camera and Surface..Geophysica1 Methods 

Wells found to have obstructions that do not permit the placement of the grout tremie 
pipe to the bottom of the well will be inspected and logged via a downhole camera. Use of 
the camera may help determine the cause of the blockage and how best to remove it. As 
wells with screened intervals longer than 10 feet will be grouted with microfine-cement grout 
rather than Type 1 cement/bentonite grout, the camera will be used in any well in which the 
length of the well screen is not documented in the records. Also, the camera will be used in 
any open-hole bedrock well in which the cased portion is to be slit or perforated, and the 
records do not indicate either the length of the open-hole or cased portion of the well. 
Findings of the camera inspection will be submitted with the P&A Report for that well. 

Searches will be made by localized application of surface-geophysical method at surveyed 
locations of metal-cased wells, shown in the inventory as "not found" or "destroyed" and that 
are not located within waste burial trenches or ICM capped areas, No other geophysical 
methods are planned for use in the P&A of wells at WAG 6. 

3.7.5 Decontamination of Downhole Equipment 

Upon completion of work at a well site, all tools and equipment placed into the well will 
be screened for radioactive contamination. Tools and equipment determined to be 
contaminated shall be decontaminated by the use of high pressure, hot-water cleaners or by 
scrubbing or wiping with potable water and detergent, followed by alcohol or acid and distilled 
water rinses. Water and other materials used for decontamination will be contained for 
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proper disposal. Radioactive contamination will be reduced to limits prescribed in the ORNL 
Health Physics Manual, "Procedures and Practices for Radiation Protection and Radiation 
Monitoring". 

3.7.6 Site Cleanup and Waste Management 

During P&A operations; proper site clean-up will be performed. Materials generated 
during P&A may be classified as hazardous or radioactive and will be collected and disposed 
of properly, in accordance with the waste management plan to be developed for WAG 6 well 
decommissioning. 

3.8. REPORTING REQUIREMENTS 

Documentation of the well-specific procedure used during P&A shall record all dates, 
times, calculations, logs, and measurements for the decommissioning of each well, along with 
any notes that may be pertinent. The contractor shall submit an ORNL Well Plugging and 
Abandonment Report (Appendix F) to ORNL WAG 6 project personnel within a specified 
time interval of the P&A of each well. After verification of the accuracy and completeness 
of content, the P&A report will be provided to the GPC within a specified time interval. The 
P&A contractor shall enter the verified data and information contained in this repo'rt into a 
computer data base system that is suitable for electronic transfer to the GPe's system and 
shall transfer the data to the GPC within a specified time interval. ' 

Annually, WAG 6 project personnel will prepare a formal report to document the P&A 
proceSs, This annual report will include an evaluation of effectiveness of field methods, and, 
if appropriate, describe changes or additions to procedures that improve field operations. 



12 

4. WEIL ABANDONMENT 

4.1 REQUIREMENTS 

The primary purpose of well abandonment is to close the well completely to prevent the 
migration ofcontaminated fluids into the well and to prevent exchange between water-bearing 
units along the borehole. 

4.1.1 Performance Requirements 

P&A methods should not only prevent entry of surface water into a well pipe, but should 
effectively prevent vertical movement of fluids in the borehole between the hydrostratigraphic 
units that are penetrated by the well. Decommissioned wells should have minimal influence 
on the iocal environment compared with the original geologic setting (USEPA 1975). 

4.1.2 Regulatory Requirements 

Prior regulatory approval is not required for P&A procedures for wells. However, 
documentation will be provided to IDEe and USEP A, for information purposes only. 

4.2 WELL ABANDONMENT CONSIDERATIONS 

Selection of the appropriate method for abandonment is based on information compiled 
for each well (Allar et al. 1989). Factors that have been considered, and will be reviewed as 
additional well inventory data are obtained, include 

• hydrogeologic setting; 
• well design, including depth; 
• well construction materials; and 
• presence and amount of contamination. 

4.2.1 Hydrogeologic Setting 

The hydrogeologic conditions at the site (e.g., infiltration rates, in situ permeability of 
saturated zones, consolidated or unconsolidated strata, dip and strike of bedrock strata and 
saprolite, fracture spacing density, hydraulic gradients) affect the occurrence and movement 
of groundwater and contaminant transport in the subsurface . 

. Contaminants that can move through the vadose zone may move directly to the water 
table or they may be adsorbed and partially retained within the vadose zone to act as long
term sources of groundwater contamination (USEPA 1975). 

When groundwater occurs under unconfined saturated conditions, the objective of 
decommissioning is to prevent surface water from reaching the water table through the well 
bore or along the outside of the well casing. When confined saturated conditions exist, well
borehole sealing operations must also restrict groundwater to the saturated zone in which it 
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occurs (DriscoJl 1986). Only unconfined saturated conditions are known to exist at WAG 6 
(Bechtel National, Inc. et at. 1991). 

At WAG 6 most of the groundwater movement occurs in the upper 50 to 100 feet of the 
saturated zone, and a preponderance of evidence indicates that active groundwater flow is 
limited to the upper 150 feet. Below that depth, most fractures in the rock are closed 
(Bechtel National, Inc. et al. 1991) For much of the site, the regolith consists of an average 
depth of 25 feet of saprolite, which overlies interstratified carbonate and siltstone bedrock 
strata. Groundwater flow in the saprolite is through primary porosity induced by the 
weathering process, and also through secondary porosity resulting from relict structural 
fractures and joints. In the underlying bedrock, groundwater movement occurs only through 
pathways provided by fractures and joints existing in an otherwise essentially impermeable 
rock mass. In the bedrock, secondary porosity (and therefore permeability) decreases with 
increasing depth. From field tests conducted in the saprolite at WAG 6, the geometric mean 
hydraulic conductivity was found to be 2.0 x 10'" em/sec, while tests in the bedrock indicate 
a geometric mean hydraulic conductivity of 3.1 x 10'5 cm/sec. Using an effective porosity of 
0.03 for both the regolith and bedrock (Bechtel National, Inc. et al. 1991), as derived from 
field testing, an average groundwater linear velocity in the regolith has been estimated to be 
0.33 m/day (120 mlyear). An average linear velocity for the shallow bedrock has been 
estimated to be 0.15 m/day (55 mlyear), or less than half that of the regolith (Bechtel 
National, Inc. et al. 1991). 

4..2.2 Emting Wen Design 

At WAG 6, completed well installations vary according to the subsurface material, 
groundwater conditions, and the intended use of the well. Wells were designed with screened 
or perforated intakes in unconsolidated strata. In consolidated strata many of the wells to be 
decommissioned were completed as open-hole installations below the firm (nonweathered) 
bedrock, with the cased portion terminating at the top of, or within, firm bedrock. Others 
were completed with screened sections and filter packs, similar to wells installed in 
unconsolidated strata, All WAG 6 wells that are to be decommissioned are believed to have 
been installed as single-cased wells. 

4..2.21 Single-cased wells 

Wells installed in unconsolidated deposits (soils) were usually single-cased wells with the 
well screen placed at the water table or at a specific.point below the water table. A typical 
design of this type of well consists of a easing and a slotted screen surrounded by a sand-filter 
pack. The filter pack is isolated from above by a bentonite seal, and the annulus between the 
well casings and the borehole wall is grouted to the ground surface. The newer water-quality 
wells, those constructed since 1986, all had the annulus between the borehole wall and well 
casing grouted at the time of construction. This annulus mayor may not have been grouted 
on older wells installed for various objectives, and was not grouted on the newer wells located 
within the burial trenches for' research purposes. Wen casing diameters range from 1 to 

. approximately 7 inches, and consist of PVC, stainless steel, mild steel, or galvanized 
corrugated steel. Many of the older shallow well installations consist of 6 SIB-inch diameter 
perforated, corrugated steel casing with no filter pack or grout seal. Other deeper wells into 
bedrock were completed as open-hole wells in the bedrock portion of the well, with the 
casing being installed only through the unconsolidated strata penetrated by the well. 
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4.22.2 Multicased wells 

The wells installed at WAG 6 to monitor hydraulic heads are all multicased, open-hole 
(no well screens installed) wells completed in bedrock. However, none of these wells will be 
decommissioned. They are all adequately designed and constructed, and pose little risk of 
providing pathways for contaminant migration. Piezometric data on the bedrock saturated 
zones obtained from these nested wells will continue to be important in postclosure 
surveillance. 

4.23 Level of Contamination 

Most of the wells to be abandoned at WAG 6 have the potential for some level of 
contamination. The "in-place" well decommissioning procedures to be implemented minimize 
the risk of cross-contamination within a well and the amount of field-generated contaminated 
material. The level and type of contamination in awell will require commensurate personnel 
health and safety practices, and equipment decontamination procedures between wells. 

4.3 WElL ABANDONMENT TECHNIQUE 

The best option for closing heavily contaminated wells that are no longer needed is 
decommissioning in place (Renz 1989). This is particularly true for sites such as WAG 6, 
where closure is proposed with all radioactive and mixed waste left in place. Methods that 
involve removal of well casings and screens from wells in contact with hazardous waste would 
not only displace contaminated groundwater, but other materials, such as drilling fluid, and 
drilled out casing and cement seals. At WAG 6, this process could create both a health and 
safety problem to field personnel and a disposal problem, because capacity for consolidation 
of wastes within the closure area is limited. 

Although contingency procedures are provided in Appendix D for complete removal of 
the well casing, it is planned that wells in WAG 6 will be decommissioned with essentially all 
subsurface well materials left in place, except for removal of near surface casings to depths 
of 3 feet or less. Specific procedures will vary depending on subsurface materials penetrated 
by the well, the depth of the well, and the confidence in the w,ell seal and grout in the 
existing well. Well diameter arid casing material will affect the equipment used in the 
processes. 

4.4 WElL PLUGGING MATERIAI.S 

Five types of materials will be used for plugging wells, including coarse-granular 
bentonite, crushed stone or gravel, Type 1 cement grout, Type 1 cementlbentonite grout, and 
microfine-cement grout. 

4.4.1 Coarse-Granular Bentonite 

Coarse-granular (chips) bentonite will be used to plug wells in the waste burial trenches. 
These bentonite chips, available from producers in 318- and 3/4-inch nominal sizes, will be 
poured slowly into the well bore from the ground surface. When poured slowly, they will 
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settle through water found in some the trench wells, and will pack to a density such that 
subsidence of the bentonite within the well casing should not be a problem. This material 
will not adversely affect any remedial action alternatives presently under consideration for the 
trenches. 

4.4.2 Crushed Stone or Gravel 

Crushed stone or gravel (3/4-inch maximum size) will be used for backfilling wells in the 
French drain, as crushed stone is the material used in the construction of this structure. 
Wells will be filled with stone to the top of the drain, which is approximately 2 feet below the 
ground surface. (The French drain will be sealed by the construction of an approved cap 
during WAG 6 closure.) 

4.4.3 Type 1 Cement Grout 

Type 1 cement grout will consist only of Type 1 portland cement and water. It will be 
used in the upper three feet of the wells in the waste burial trenches. 

4.4.4 Type 1 CementlBentonite Grout 

Type 1 cement/bentonite grout with 4% (by weight) powdered bentonite will be used in 
all wells in which records document that the well casinglborehoJe annulus was properly sealed 
during installation that have screens 10 feet or less in length, and in the open-hole sections 
of some bedrock wells. 

4.4.5 Microfine-Cement Grout 

Microfine-cement grout has the ability to infiltrate finer openings and materials than does 
grout made with Type 1 cement, and its use will give greater assurance that decommissioning 
grouting is effectively penetrating to the voids in materials outside the casing through slits or 
perforations, and to the filter packs of the longer length screens. (The microfme cement 
should be similar or equal to MC-500 microfine cement distributed by Geochemical 
Corporation, Ridgewood, NJ.) Microfine-cement grout will be used in well installations in 
which the well casinglborehole annulus is not documented as having been properly sealed 
during installation, and in which the well casing is more than 10 feet in length. In these 
wells, the casing will be split or perforated. Also, microfine-cement grout will be used in wells 
which, although they were properly grouted at the time of installation, have screens greater 
than 10 feet in length. 

4.5 P&A METIlODS FOR AIL WElL TYPES 

The decommissioning of wells in WAG 6 will be accomplished by grouting or plugging 
with the casings left in place. Where encountered, obstructions in the well will be removed 
(where necessary) so that grouting or plugging can proceed. Obstruction removal will be 
accomplished by redrilling or percussion methods inside of existing well casings and screens 
with nominal diameters that range from approximately 1 to 7 inches. The .P&A methods that 
will be applied to specific groups of wells are described below, and specific procedures for 
each group are provided in Appendix D. 
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4.5.1 . Waste Trench Wells 

Wells within the waste burial trenches will be plugged with coarse*granular bentonite (for 
example, "Holepluglmtt a product produced by Baroid Drilling Fluids,' Inc.). Such products 
require a longer time to hydrate and swell than do bentonite pellets, and can be placed at a 
rate so that they will fall through the depths of water existing in the WAG 6 wells without 
bridging and blocking the well. Considering the quantities of water anticipated in any of 
these wells, placement of coarse*granular bentonite should not displace well water upward to 
the ground surface; thereby avoiding the necessity of containment and disposal of 
contaminated well water. The coarse-granular bentonite will be placed to fill the well to a 
level 3.5 feet below the ground surface, followed by the addition of powdered bentonite to 
a level 3.0 feet below the ground surface. Type 1 cement grout will then be added to bring 
the plug to a level 1.0 feet below the ground surface. (The powdered bentonite will prevent 
the infIltration and loss of the cement grout through the interstices of the non-hydrated, 
coarse-granular bentonite.) After 24 hours, the upper part of the casing will be removed to 
a depth of 1.0 feet below the ground surface. The casing will be removed only to a depth of 
1 foot in order to guard against the removal of potentially contaminated material, as the 
trenches are reportedly covered with approximately 2 feet of non-contaminated soil. The 
excavation for the casing removal will be backfilled with excavated soil and properly tamped. 
All of the plugging materials will be placed in the well from the ground surface as the well 
depths will not exceed 20 feet or so. 

4.5.2 French Drain Wells 

Wells in the French drain will be plugged with crushed stone or gravel (3/4-inch 
maximum size) to a level 2.0 feet below the ground surface. This is the approximate depth 
of the top the French drain which is constructed with crushed stone. At this depth, the PVC 
well pipe will be cut, and the excavation will be backfilled with excavated soil and properly 
tamped. There is little potential for contamination in this 2-foot excavation. The stone will 
be placed in the well by the free fall method from the ground surface. 

4.5.3 Wells in Unconsolidated Strata 

Wells that are installed in unconsolidated strata (that do not penetrate bedrock), and are 
not within the waste burial trenches or French drain, will be grouted with a particulate 
(cementlbentonite or microfine cement) grout. Unless records document that a well's 
casing!boreho]e annulus was properly grouted during installation, well casings more than 10 
feet in lengtQ will be perforated or slit from a depth of 10 feet below the ground surface to 
the top of the well screen in order to provide pathways for the grout to seal possible voids 
in the casinglborehole annulus. Grout will be pumped through a tremie pipe initially lowered 
to the bottom of the well, and pumping will continue until undiluted grout flows from the top 
of the well. Therefore, well water and diluted grout will be displaced to the surface and will 
have to be contained and disposed of properly. Microfine-cement grout will be used in all 
wells in which the casing is slit or perforated, and also in the wells where the screened 
sections are longer than 10 feet. Type 1 cementlbentonite grout will be used in wells in 
unconsolidated material that do not meet the foregoing criteria for being grouted with 
microfine-cement grout. After grouting, the casing will be removed to a depth of 3 feet 
below the ground. The excavation will be backfilled with the excavated soil and properly 
tamped. 
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4.5.4 Non-Screened Bedrock Wells 

Wells penetrating firm bedrock with an open-hole interval rather than a well screen, may 
be plugged with two types of grout. Unless records document that a well's casinglborehole 
annulus was properly grouted during installation, wells with casings more than 10 feet in 
length will be perforated or slit from a depth of 10 feet below the ground surface to the 
bottom of the casing in order to provide pathways for the grout to seal possible voids in the 
casinglborehole annulus. It is not the purpose of decommissioning grouting to grout the 
natural fractures or openings in the rock at any distance away from the borehole; therefore, 
if a well's casing is split or perforated for the use of rnicrofine-cement grout, two types of 
grout mixes may be used; Type 1 cementlbentonite grout will be placed in the exposed 
bedrock portion, and the more penetrating microfine-cement grout will be placed in the cased 
portion. H the casing is not slit or perforated, only Type 1 cementlbentonite grout will be 
used in the well, and it will be placed by tremie pipe initially lowered to the bottom of the 
well. Grout will be pumped through the trernie pipe until undiluted grout flows from the top 
of the well, causing well water and diluted grout to be displaced to the surface, which will 
have to be contained and disposed of properly. However, in wells where casings have to be 
slit or perforated and microfine cement is required in the cased portion, it will be pumped 
through a tremie pipe lowered to the top of the firm Type 1 cementlbentonite grout, in a 
second operation, following a 24 hour minimum waiting period to allow the Type 1 
cementlbentonite grout to set. After grouting, the casing will be removed to a depth of 3 feet 
below the ground. The excavation will be backfilled with the excavated soil and properly 
tamped. 

4.5.5 Screened Bedrock Wells 

Bedrock wells that were completed with well screens will be decommissioned using the 
same procedures as for cased and screened wells in unconsolidated material. 
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APPENDIX A INVENTORY OF RECORDED WELLS AT WAG 6 


CASING 
COORDINATES DEPTH DIAMETER CASING 

WELL NORTH EAST lfll.. ...llnL MATERIAL STATUS 

0+54 16527.25 24474.94 6.1 3.00 PVC 
0033 17356.94 25060.42' 

1 

0051 15987.20 23972.30 161.0 3.29 STEEL Destroyed 
0059 16720.00 23998.00 Destroyed 
0060 16686.00 23914.00 Destroyed 
0061 16715.00 23903.00 Destroyed 
0090 16782.00 25473.00 5.88 STEEL 
0091 16860.00 25480.00 6.00 STEEL 
0107 17041.00 24402.00 122.3 5.50 STEEL Not Found 
0108 17279.00 24584.00 126.3 5.50 STEEL 
0109 17330.00 24499.00 126.1 5.50 STEEL 
0110 17204.00 24684.00 125.0 5.50 STEEL Not Found 
0111 17502.00 24778.00 Destroyed 
0123 17234.00 24644.00 Destroyed 
0176CK 17353.69 25178.92 
0182CK 17345.69 25163.19 
0266 15968.00 23327.00 -16.6 6.63 STEEL Not Found 
0267 16118.00 23221.00 17.2 6.63 STEEL Not Found 

0268 16365.00 23307.00 20.1 6.63 STEEL Not Found 

0269 16511.00 23104.00 20.0 6.63 STEEL 
0270 16602.00 23303.00 20.7 6.63 STEEL Not Found 

0271 16581.00 23472.00 20.6 6.63 STEEL Not Found 

0272 16221.00 23520.00 8.4 6.63 STEEL Not Found 

0273 16126.00 23633.00 10.8 6.63 STEEL Not Found 

0274 16210.00 23347.00 18.7 6.63 STEEL Not Found 

0275 16206.00 23737.00 8.5 6.63 STEEL Not Found 

0276 16211.00 23895.00 5.6 6.63 STEEL 

0277 16207.00 24182.00 20.8 6.63 STEEL Not Found 

0278 16552.00 24223.00 10.6 6.63 STEEL Not Found 

0279 16696.00 24205.00 10.4 6.63 STEEL 

0280 16640.00 23997.00 _ 18.4 6.63 STEEL Not Found 

0281 16720.00 23998.00 46.7 3.00 STEEL Not Found 

0282 16725.00 24008.00 18.6 6.63 STEEL Not Found 

0283 16729.00 23989.00 18.4 6.63 STEEL Not Found 

0284 16750.00 23983.00 16.8 6.63 STEEL Not Found 

0285 16761.00 23962.00 13.9 6.63 STEEL Not Found 

0286 16767.00 23945.00 13.2 6.63 STEEL Not Found 

0287 16765.00 23927.00 14.6 6.63 STEEL Not Found 

0288 16752.00 23914.00 14.2 6.63 STEEL Not Found 

0289 16765.00 23896.00 15.7 6.63 STEEL Not Found 

0290 16735.00 23907.00 16.7 6.63 STEEL Not Found 

0291 16738.00 23878.00 14.9 6.63 STEEL Not Found 

0292 16773.00 23821.00 13.4 6.63 STEEL Not Found 

21 
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CASING 
COORDINATES DEPTII DIAMETER CASING 

WELL NORTI-I EAST ..!f!l.. ...llnL MATERIAL STATUS 

0293 16718.00 23910.00 17.9 6.63 STEEL Not Found 
0294 16722.00 23921.00 17.9 6.63 STEEL Not Found 
0295 16703.00 23992.00 15.3 6.63 STEEL Not Found 
0296 16967.00 23958.00 18.7 6.63 STEEL Not Found 
0297 16685.00 23847.00 Destroyed 
0298 16716.00 23899.00 16.7 6.63 STEEL Not Found 
0299 16705.00 23883.00 18.0 6.63 STEEL Not Found 
0300 16702.00 23868.00 15.5 6.63 STEEL Not Found 
0301A 16687.00 23847.00 9.7 6.63 STEEL Not Found 
0302A 16679.00 23734.00 7.4 6.63 STEEL Not Found 
0303A 16689.00 23782.00 2.6 6.63 STEEL Not Found 
0304 16667.00 23937.00 15.6 6.63 STEEL Not Found 
0305 16660.00 23914.00 13.6 6.63 STEEL 
0306 16679.00 23905.00 17.4 6.63 STEEL Not Found 
0307 16694.00 23897.00 16.2 6.63 STEEL Not Found 
0308 16691.00 23873.00 12.9 6.~ STEEL Not Found 
0309 16716.00 23903.00 26.1 6.63 STEEL Destroyed 
0310 16697.00 23939.00 12.2 6.63 STEEL Not Found 
0311 16936.00 23900.00 18.8 6.63 STEEL Not Found 
0312 16922.00 23529.00 19.2 6.63 STEEL Not Found 
0313 16798.00 23605.00 20.5 6.63 STEEL Not Found 
0314 15983.00 23977.00 Destroyed 
0315 15977.00 24188.00 26.6 6.63 STEEL Not Found 
0316 16626.00 24362.00 Destroyed 
0317 16766.00 24328.00 13.9 6.63 STEEL 
0318 17225.00 24323.00 14.9 6.63 STEEL 
0319 17625.00 24529.00 Destroyed 

0332 17781.00 24634.00 Destroyed 

0333 17886.00 24625.00 Destroyed 

0334 17715.00 .24737.00 Destroyed 

0335 17589.00 24965.00 Destroyed 

0336 17595.00 25092.00 Destroyed 

0337 17717.00 25096.00 10.4 6.63 STEEL Not Found 

0338 17305.00 25158.00 17.1 6.63 STEEL Not Found 

0339 17481.00 25316.00 Destroyed 

0340 17130.00 25160.00 Destroyed 

0341 16837.00 25165.00 19.7 6.63 STEEL Not Found 

0342 16562.00 25154.00 15.2 6.63 STEEL Not Found 

0343 16763.00 25010.00 23.9 6.63 

0344 16495.00 24810.00 9.1 6.63 STEEL Not Found 

0345 16361.00 24881.00 10.9 6.63 STEEL Not Found 

0346 16435.00 24631.00 16.8 6.63 STEEL Not Found 

0347 16531.00 24604.00 16.4 6.63 

0350 16152.00 24649.00 17.4 6.63 STEEL Not Found 

0351 16028.00 24661.00 24.4 6.63 STEEL Not Found 

0352 15887.00 24305.00 21.0 6.63 STEEL Not Found 
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COORDINATES DEPlH DIAMETER CASING 
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0353 15695.00 24014.00 Destroyed 
0354 17234.00 24644.00 Destroyed 
0355 16909.00 24991.00 19.3 6.63 STEEL Not Found 
0356 16481.00 24451.00 9.0 6.63 STEEL 
0357 16747.00 24599.00 13.0 6.63 STEEL Not Found 
0358 16090.00 24448.00 18.4 6.63 STEEL Not Found 
0359 16904.00 24867.00 18.7 6.63 STEEL Not Found 
0360 17148.00 24968.00 17.6 6.63 STEEL Not Found 
0361 16446.00 24166.00 8.0 6.63 STEEL Not Found 
0362 16588.00 23718.00 7.8 6.63 STEEL 
0363 16420.00 23748.00 3.6 6.63 STEEL 
0364 16407.00 23838.00 7.7 6.63 STEEL 
0365 16454.00 23681.00 5.6 6.63 STEEL 
0366 17467.00 24926.00 23.0 6.63 STEEL Not Found 
0367 17723.00 25091.00 68.8 3.00 PVC 
0368 17348.00 25155.00 39.4 3.00 PVC 
0369 17476.00 24805.00 48.1 3.00 PVC Not Found 
0370 17145.00 24981.00 34.1 3.00 PVC 
0371 16393.00 25090.00 29.8 3.00 PVC 
0372 16570.00 25042.00 33.1 3.00 PVC Not Found 
0373 16945.00 25208.00 33.9 3.00 PVC Not Found 
0374 17462.00 25346.00 30.9 3.00 PVC 
0375 16935.00 23531.00 26.3 3.00 PVC 
0376 16584.00 23479.00 34.7 3.00 PVC 
0377 16610.00 23297.00 55.8 3.00 PVC 
0378 16474.00 23092.00 60.2 3.00 PVC 
0379 16156.00 23206.00 36.6 3.00 PVC Not Found 

0380 15977.00 23320.00 31.3 3.00 PVC 
0381 16248.00 24266.00 35.3 3.00 PVC 
0382 15814.00 24025.00 21.0 3.00 PVC 

0383 16165.00 24895.00 33.2 3.00 PVC 
0384 16131.00 24377.00 46.2 3.00 PVC Not Found 

0385 17903.00 24669.00 44.8 3.00 PVC 
0386 16892.00 24828.00 12.0 3.00 PVC Not Found 
0387 16986.00 24886.00 10.6 3.00 PVC Not Found 

0388 17111.00 24886.00 11.5 .3.00 PVC Not Found 

0389 16798.40 24203.49 14.9 3.00 PVC 

0390 16841.59 24199.67 15.1 3.00 PVC 
0391 16899.81 24192.39 10.0 
0392 16974.25 24317.28 20.4 4.00 PVC 
0393 16953.14 24259.03 24.3 4.00 PVC 

0394 17010.56 24420.05 27.6 4.00 PVC 

0395 16896.17 24235.26 23.5 2.00 PVC 

0396 16894.54 24245.22 22.8 2.00 PVC 

0397 16925.31 24227.29 20.8 2.00 PVC 

0398 16939.44 24427.38 28.1 4.00 PVC 
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0399 16881.25 24349.51 28.6 
0400 17065.08 24304.61 23.8 4.00 PVC 
0401 17022.31 24380.21 28.9 3.00 PVC 
0402 16816.65 24277.51 18.4 4.00 PVC 
0403 16777.67 24163.08 127 3.00 PVC 
0403A 16789.60 24181.66 . 5.8 2.00 PVC 
0404 16786.33 24159.05 10.1 3.00 PVC 
0404A 16800.43 24180.46 5.9 2.00 PVC 
0405 - 16791.79 24157.98 13.3 3.00 PVC 
0405A 16810.86 24178.24 8.9 200 PVC 
0636 17668.04 24326.17 54.0 200 PVC 
0637 17715.14 24135.97 66.0 200 PVC 
0638 17495.05 24119.35 70.0 200 PVC 
0639 17395.38 24138.11 63.5 200 PVC 
0640 17614.70 24719.55 60.0 200 PVC Not Found 

0641 17383.49 23985.24 60.0 200 PVC 
0642 16580.96 24035.55 30.0 200 PVC 
0643 16344.38 24204.78 21.5 200 PVC Not Found 

0644 16748.86 24848.36 17.0 200 PVC Not Found 

0645 17173.65 25274.60 25.0 200 PVC 

0646 17550.78 25167.05 39.0 200 PVC 

0647 17145.66 24749.00 36.0 2.00 PVC 

0648 17374.55 24524.24 45.0 4.00 PVC 

0649 17375.49 25075.50 37.0 200 PVC 

0650A 17273.53 25150.16 60.0 200 STI...STEEL 

0650B 17273.53 25150.16 60.0 200 STI...STEEL 

0651 16870.85 25190.67 110.0 200 PVC 

0652 16159.68 24900.00 90.0 2.00 PVC 

0653 15792.51 24070.40 63.0 2.00 PVC 

0654 16618.16 24054.76 90.0 200 PVC 

0655 17469.72 24815.30 125.0 2.00 PVC 

0656 17923.92 24692.96 120.0 2.00 PVC 

0739 15628.89 23604.03 33.0 
0740 15778.95 23372.39 24.0 
0741 15596.74 23352.05 220 
0745 16067.80 23808.30 60.2 4.00 STI...STEEL 
·0831 17387.40 24133.50 50.7 4.00 STI...STEEL 

0832 17385.60 24096.70 85.9 4.00 STI...STEEL 

0833 16056.90 2384240 31.0 200 STI...STEEL 

0835 15767.70 23951.80 27.5 200 STI...STEEL 
28.5 200 STI...STEEL0836 15748.20 24138.80 

0837 15845.60 24352.60 31.6 2.00 STI...STEEL 

0838 16308.70 24934.80 228 200 STI...STEEL 

0839 16308.80 24923.60 56.0 4.00 STI...STEEL 

25251.70 26.9 2.00 STI...SlEEL0840 16928.60 
0841 17206.30 25294.80 56.5 4.00 STI...STEEL 

http:25294.80
http:17206.30
http:16928.60
http:25251.70
http:24923.60
http:16308.80
http:24934.80
http:16308.70
http:24352.60
http:15845.60
http:24138.80
http:15748.20
http:23951.80
http:15767.70
http:16056.90
http:24096.70
http:17385.60
http:24133.50
http:17387.40
http:23808.30
http:16067.80
http:23352.05
http:15596.74
http:23372.39
http:15778.95
http:23604.03
http:15628.89
http:24692.96
http:17923.92
http:24815.30
http:17469.72
http:24054.76
http:16618.16
http:24070.40
http:15792.51
http:24900.00
http:16159.68
http:25190.67
http:16870.85
http:25150.16
http:17273.53
http:25150.16
http:17273.53
http:25075.50
http:17375.49
http:24524.24
http:17374.55
http:24749.00
http:17145.66
http:25167.05
http:17550.78
http:25274.60
http:17173.65
http:24848.36
http:16748.86
http:24204.78
http:16344.38
http:24035.55
http:16580.96
http:23985.24
http:17383.49
http:24719.55
http:17614.70
http:24138.11
http:17395.38
http:24119.35
http:17495.05
http:24135.97
http:17715.14
http:24326.17
http:17668.04
http:24178.24
http:16810.86
http:24157.98
http:16791.79
http:24180.46
http:16800.43
http:24159.05
http:16786.33
http:24181.66
http:16789.60
http:24163.08
http:16777.67
http:24277.51
http:16816.65
http:24380.21
http:17022.31
http:24304.61
http:17065.08
http:24349.51
http:16881.25
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EAST MATERIAL STATUSWELL NORTII .1f!l.. ..1inL 

0842 17216.10 25298.40 26.8 200 STLSTEEL. 

0843 17597.10 25221.40 21.0 2.00 STLSTEEL 

0844 17602.50 25228.60 520 4.00 STL.STEEL 

0845 17108.20 24988.30 41.0 2.00 STL.STEEL 

0846 18030.70 24803.50 81.0 4.00 STL.STEEL 

0847 17769.90 24790.50 67.0 2.00 STLSTEEL 

0848 16942.40 24656.30 32.0 2.00 STLSTEEL 

0849 16781.80 24215.20 32.9 2.00 STLSTEEL 

0850 16595.40 24793.50 22.7 200 STLSTEEL 

0851 16485.00 24058.20 21.6 200 STLSTEEL 

0852 16346.90 23911.60 25.3 200 STLSTEEL 

0853 16695.10 24047.50 27.7 200 STLSTEEL 

0854 16711.90 23851.90 27.5 200 STLSTEEL 

0855 16755.30 23427.70 520 200 STLSTEEL 

0856 16764.40 23432.90 820 4.00 STLSTEEL 


·0857 16538.00 23106.30 70.0 200 STLSTEEL 
0858 16542.10 23115.80 106.4 4.00 STLSTEEL 
0859 16009.40 23246.20 26.5 2.00 STLSTEEL 
0860 15999.60 23252.90 61.8 4.00 STLSTEEL 
0936 16144.55 24609.77 400.4 6.63 STEEL 
0937 16148.20 24688.37 215.3 6.63 STEEL 
0938 16170.59 24676.08 61.5 6.63 STEEL 
0939 15814.83 24525.34 400.4 6.63 STEEL 
0940 15827.63 24595.29 215.0 6.63 STEEL 
0941 15833.46 24561.12 63.0 6.63 STEEL 
0945 17540.65 24512.09 402.5 '6.63 STEEL 
0999 17518.90 24509.40 295.0 4.50 STEEL 
1+33 16608.03 24469.71 12.2 3.00 PVC 
1+53 16625.30 24469.22 14.1 3.00 PVC 
1+85 16656.08 24467.64 15.7 3.00 PVC 
1000 17498.37 24506.56 178.0 4.50 STEEL 
1001 16862.02 24694.84 400.0 4.50 STEEL 
1002 16810.70 24697.05 197.0 4.50 STEEL 
1003 16782.51 24668.21 79.0 4.50 STEEL 
1035 16417.57 24174.87 15.5 3.00 PVC Destroyed 

1036 16328.57 24231.08 26.7 3.00 PVC 

1037 16228.14 24175.72 26.2 3.00 PVC 

1038 16251.36 24096.88 15.9 3.00 PVC 

1039 16313.32 24093.26 17.6 3.00 PVC 

1040 16376.13 24103.13 17.4 3.00 PVC 

11-1 16619.80 24013.80 9.1 1.00 PVC 

1157 17806.99 25192.38 61.0 3.00 PVC 

1158 17816.12 25102.46 62.1 3.00 PVC 

1159 1775228 25062.08 63.1 3.00 PVC 

1160 17654.24 25002.46 57.6 3.00 PVC 

1161 17549.76 24928.23 62.2 3.00 PVC 


http:24928.23
http:17549.76
http:25002.46
http:17654.24
http:25062.08
http:25102.46
http:17816.12
http:25192.38
http:17806.99
http:24013.80
http:16619.80
http:24103.13
http:16376.13
http:24093.26
http:16313.32
http:24096.88
http:16251.36
http:24175.72
http:16228.14
http:24231.08
http:16328.57
http:24174.87
http:16417.57
http:24668.21
http:16782.51
http:24697.05
http:16810.70
http:24694.84
http:16862.02
http:24506.56
http:17498.37
http:24467.64
http:16656.08
http:24469.22
http:16625.30
http:24469.71
http:16608.03
http:24509.40
http:17518.90
http:24512.09
http:17540.65
http:24561.12
http:15833.46
http:24595.29
http:15827.63
http:24525.34
http:15814.83
http:24676.08
http:16170.59
http:24688.37
http:16148.20
http:24609.77
http:16144.55
http:23252.90
http:15999.60
http:23246.20
http:16009.40
http:23115.80
http:16542.10
http:23106.30
http:16538.00
http:23432.90
http:16764.40
http:23427.70
http:16755.30
http:23851.90
http:16711.90
http:24047.50
http:16695.10
http:23911.60
http:16346.90
http:24058.20
http:16485.00
http:24793.50
http:16595.40
http:24215.20
http:16781.80
http:24656.30
http:16942.40
http:24790.50
http:17769.90
http:24803.50
http:18030.70
http:24988.30
http:17108.20
http:25228.60
http:17602.50
http:25221.40
http:17597.10
http:25298.40
http:17216.10
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1162 17608.96 25086.38 61.8 3.00 PVC 
1163 17689.47 25141.24 64.1 3.00 PVC 
1164 17814.50 24993.14 38.3 3.00 PVC 
1165 17879.49 25041.75 39.1 3.00 PVC 
1166 17697.15 24945.94 36.8 3.00 PVC 
1167 17709.84 25256.02 47.9 3.00 PVC 
1168 17645.69 25295.15 28.9 3.00 PVC 
1169 17895.08 25151.41 37.9 3.00 PVC 
1225 17754.77 24603.65 24.0 
1226 17043.45 23763.29 15.0 
1227 16569.39 23838.21 8.0 
1228 16334.67 23878.80 8.0 
1229 16453.32 24072.69 8.0 
123 16975.26 24307.36 4.00 PVC 
1230 16204.70 24606.50 14.0 
1231 16403.79 24659.86 12.2 
1232 17020.14 24218.89 9.0 
1233 17005.25 24211.90 23.7 
1234 16956.93 25249.05 147.0 
1235 16193.30 24618.50 27.2 
1236 16195.25 23195.49 160.0 
1237 17089.07 23868.74 56.8 
1238 17079.00 23862.43 151.5 
1240 18066.23 25183.89 23.6 
1241 17913.59 25097.59 36.2 
1242 17367.94 25344.78 27.3 
1243 17085.60 25239.04 27.9 
1244 17155.45 25459.01 24.2 2.00 STL.STEEL 
1245 16894.94 25429.95 58.1 
1249 16969.58 25244.09 70.0 
1254 16434.11 24112.78 17.5 3.00 PVC 
1255 16479.30 24116.72 14.7 3.00 PVC 
1256 16527.31 24178.87 16.9 3.00 PVC 
1257 16493.30 24251.15 23.1 3.00 PVC 
1258 16409.12 24248.12 25.0 3.00 PVC 
1259 16389.22 24173.59 15.0 3.00 PVC 
126SS 17681.14 25056.18 15.0 2.00 STL.STEEL 
127 16918.44 24269.15 3.00 PVC 
129 16975.85 24325.35 4.00 PVC 
13-1 16624.50 24006.20 10.1 1.00 PVC 
13-2 16618.00 23999.70 9.4 1.00 PVC 
13·3 16605.00 23995.90 9.7 1.00 PVC 
13-4 . 16602.40 24000.60 10.0 1.00 PVC 
13·5 16596.90 23998.00 9.7 2.00 PVC 
13-6 16621.50 24005.00 . 10.3 1.00 PVC 
131 16904.33 24283.73 3.00 PVC 

http:24283.73
http:16904.33
http:24005.00
http:16621.50
http:23998.00
http:16596.90
http:24000.60
http:16602.40
http:23995.90
http:16605.00
http:23999.70
http:16618.00
http:24006.20
http:16624.50
http:24325.35
http:16975.85
http:24269.15
http:16918.44
http:25056.18
http:17681.14
http:24173.59
http:16389.22
http:24248.12
http:16409.12
http:24251.15
http:16493.30
http:24178.87
http:16527.31
http:24116.72
http:16479.30
http:24112.78
http:16434.11
http:25244.09
http:16969.58
http:25429.95
http:16894.94
http:25459.01
http:17155.45
http:25239.04
http:17085.60
http:25344.78
http:17367.94
http:25097.59
http:17913.59
http:25183.89
http:18066.23
http:23862.43
http:17079.00
http:23868.74
http:17089.07
http:23195.49
http:16195.25
http:24618.50
http:16193.30
http:25249.05
http:16956.93
http:24211.90
http:17005.25
http:24218.89
http:17020.14
http:24659.86
http:16403.79
http:24606.50
http:16204.70
http:24307.36
http:16975.26
http:24072.69
http:16453.32
http:23878.80
http:16334.67
http:23838.21
http:16569.39
http:23763.29
http:17043.45
http:24603.65
http:17754.77
http:25151.41
http:17895.08
http:25295.15
http:17645.69
http:25256.02
http:17709.84
http:24945.94
http:17697.15
http:25041.75
http:17879.49
http:24993.14
http:17814.50
http:25141.24
http:17689.47
http:25086.38
http:17608.96
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135 16916.17 24306.07 3.00 PVC 
137 16960.33 24339.20 4.00 PVC 
139 16900.62 24322.38 3.00 PVC 
13N 16629.60 24007.80 8.3 1.00 PVC 
13NE 16616.20 24004.60 8.0 1.00 PVC 
13NW 16616.20 24008.50 8.4 1.00 PVC 
13S 16591.90 23996.20 8.0 1.00 PVC 
13SE 16602.40 24004.90 6.7 1.00 PVC 
13SW 16610.20 24002.80 9.7 1.00 PVC 
142SS 17675.75 25042.68 15.0 2.50 STLSTEEL 
148SS 17634.68 25088.20 15.0 2.00 STLSTEEL 
151SS 17637.12 25066.71 15.0 2.00 STLSTEEL 
153 16827.49 24298.13 4.00 PVC 
155SS 17561.46 25023.05 15.0 2.00 STLSTEEL 
159·6 17670.50 25015.64 6.00 STEEL 
159SS 17639.99 25056.49 15.0 2.00 STLSTEEL 
16·1 16626.80 23996.20 7.6 
160 16959.73 24351.82 4.00 PVC 
165-1 17662.50 25012.42 15.0 1.25 PVC 
165-11B 17644.64 25033.48 15.0 1.25 PVC 
165-13B 17640.48 25037.59 15.0 1.50 PVC 
165-1A 17642.85 25038.17 15.0 Not Found 
165·2 17658.10 25017.88 15.0 1.25 PVC 
165·2A 17647.13 25030.96 15.0 1.00 PVC 
165-2B 17663.22 25015.78 15.0 1.25 PVC 
165-3 17654.44 25022.45 15.0 1.50 PVC 
165-3A 17653.93 25021.95 15.0 1.00 PVC 
165-3B 17661.79 25017.00 15.0 1.50 PVC 
165-4 17647.73 25030.82 15.0 1.50 PVC 
165-4A 17657.15 25017.44 15.0 Not Found 

165-5 17642.93 25037.90 15.0 1.50 PVC 
165-5A 17661.44 25012.64 15.0 Not Found 

165·5B 17657.35 25020.87 15.0 1.25 PVC 
165·6 17659.28 25009.24 . 15.0 1.00 PVC 
165-7B 17654.79 25023.89 15.0 1.50 PVC 
165-8B 17651.01 25026.62 15.0 1.50 PVC 

165-9B 17649.24 25028.87 15.0 1.25 PVC 

165·X 17658.36 25017.87 15.0 1.50 PVC 

165·Y 17641.17 25037.11 15.0 1.00 
165N 17667.44 25007.12 15.0 1.00 PVC 

165NE 17661.58 25023.30 15.0 1.25 PVC 

165NW 17651.49 25016.39 15.0 1.25 PVC 

165S 17638.67 25043.39 15.0 1.25 PVC 

165SE 17649.16 25039.31 15.0 1.25 PVC 

165SS 17650.76 25028.68 15.0 2.50 STLSTEEL 

165SW 17639.90 25029.61 15.0 1.25 PVC 
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166 17019.05 24385.85 4.00 PVC 
173 16834.27 24352.23 4.00 PVC 
175 17011.52 24405.85 4.00 PVC 
177 16932.88 24382.37 4.00 PVC 
178S5 17556.97 24990.72 15.0 2.00 51L5TEEL 
181 16893.61 24379.90 4.00 PVC 
183 16833.51 24366.31 4.00 PVC 
187 16861.92 24391.90 4.00 PVC 
189 ·16825.56 24382.82 4.00 PVC 
19255 17620.13 25001.88 15.0 2.00 51L5TEEL 
19955 17595.10 24977.22 15.0 2.00 S1LSTEEL 
2+02 16674.21 24467.88 16.7 3.00 PVC 
2+26 16695.99 24467.03 17.3 3.00 PVC 
2+51 16724.09 24464.48 18.7 3.00 PVC 
2-1 17817.08 25121.63 15.0 2.00 PVC 
2-1B 17808.68 25125.25 15.0 1.00 PVC 
2-2 17804.34 25133.02 15.0 2.00 PVC 
2-3 17791.59 25146.03 15.0 2.00 PVC 
2-4 17776.31 25160.67 15.0 Not Found 
2-5 17762.29 25175.31 15.0 2.00 PVC 
201 16817.55 24423.83 4.00 PVC 
203 16773.11 24007.84 3.00 PVC 
215 16890.20 23991.92 3.00 PVC 
218 16774.40 23998.59 3.00 PVC 
220 16832.90 23984.74 3.00 PVC 
224 16896.54 23971.80 3.00 PVC 
226 16809.03 23974.12 3.00 PVC 
230 16871.99 23956.55 3.00 PVC 
233 16802.50 23959.59 3.00 PVC 
235 16873.33 23937.11 3.00 PVC 
238 16792.25 23941.12 3.00 PVC 

239 16853.58 23922.04 3.00 PVC 
242 16785.64 23927.28 3.00 PVC 

243 16841.91 23906.81 3.00 PVC 

246 16784.47 23916.13 3.00 PVC 

248 16838.90 23892.94 3.00 PVC 

250 16775.50 23897.23 4.00 PVC 

252-1 16470.60 23939.30 10.1 1.00 PVC 

253 16763.43 23888.01 3.00 PVC 

255 16839.49 23873.13 3.00 PVC 

257 16822.65 23860.81 3.00 PVC 

258 16743.65 23877.06 3.00 PVC 

261 17055.64 23995.98 4.00 PVC 

265 17036.62 23997.02 4.00 PVC 

269 17021.44 24000.25 4.00 PVC 

274 17010.50 23938.50 4.00 PVC 
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275-1 16446.20 23970.20 7.1 1.00 PVC 
277 16954.00 23782.49 4.00 PVC 
278 17009.88 23917.00 4.00 PVC 
279 16701.65 24206.62 6.00 S1EEL 
279-1 16490.10 23962.60 8.4 1.00 PVC 
279-2 16484.40 23962.40 9.6 1.00 PVC 
279-3 16471.90 23961.80 8.4 1.00 PVC 
279-4 16460.50 23961.40 7.7 1.00 PVC 
279-5 16448.60 23961.10 7.0 1.00 PVC 
279-6 16450.60 23962.40 14.3 1.00 PVC 
279-N 16497.10 23962.80 9.4 1.00 PVC 
279-NE 16478.20 23968.50 9.6 1.00 PVC 
279-NW 16478.20 23955.70 10.2 1.00 PVC 
279-S 16443.10 23960.70 11.6 1.00 PVC 
279-SE 16460.90 23967.30 10.1 1.00 PVC 
279-SW 16461.70 23955.50 8.4 1.00 PVC 
282 16962.83 23802.13 4.00 PVC 
284 16755.45 23985.04 6.00 S1EEL 
284-1 16448.40 23951.10 7.0 1.00 PVC 
285-1(S) 16500.70 23950.20 6.6 1.50 PVC 
286 17003.20 23905.12 4.00 PVC 
288-1 16533.50 23937.50 11.7 1.50 PVC 
288-2 16523.60 23938.90 12.3 1.50 PVC 
288-3 16515.00 23940.10 9.6 1.50 PVC 

288-4 16506.90 23941.10 10.7 1.50 PVC 
288-5 16496.50 23942.70 7.6 1.00 PVC 

288-6 16498.10 23942.70 10.0 1.00 PVC 
288-N 16539.70 23936.30 9.8 1.50 PVC 

288-NE 16528.00 23942.50 7.7 1.50 PVC 

288-NW 16525.80 23934.00 7.5 1.50 PVC 

288-S 16491.20 23943.50 2.7 1.00 PVC 

288-SE 16508.20 23945.60 12.1 1.50 PVC 

288-SW 16507.00 23937.00 5.6 1.50 PVC 

290 16952.10 23822.48 4.00 PVC 

293 16960.68 23837.77 4.00 PVC 

3+03 16773.11 24458.03 20.3 3.00 PVC 

3+52 16818.25 24452.43 23.9 3.00 PVC 

3+76 16840.88 24449.03 23.3 3.00 PVC 

3-1 17806.88 25107.80 15.0 2.00 PVC 

3-2 17792.87 25119.19 15.0 1.25 PVC 

3-3 17778.85 25131.39 15.0 1.25 PVC 

3-4 17761.02 25146.03 15.0 1.25 PVC 

3-5 17748.28 25158.23 15.0 1.25 PVC 

304 16967.27 23857.00 4.00 PVC 

34 17002.27 24256.15 4.00 PVC 

36 16983.71 24272.78 4.00 STEEL 
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382 15814.00 24025.00 3.00 PVC 
39-1 16929.31 24244.18 4.00 PVC 
39·2 16948.11 24247.05 4.00 PVC 
39-3 16904.44 24237.47 3.50 PVC 
4+01 16870.56 24445.99 26.1 3.00 PVC 
4+27 16893.80 24443.19 25.4 3.00 PVC 
4+58 16922.75 24440.75 28.1 3.00 PVC 
4+77 16943.31 24437.96 29.6 3.00 PVC 
4-1 17787.77 25100.48 15.0 1.25 PVC 
4-2 17776.31 25110.24 15.0 1.25 PVC 
4-3 17763.56 25121.63 15.0 1.25 PVC 
4-4 17749.55 25133.83 15.0 1.25 PVC 
4-5 17738.08 25145.22 15.0 1.25 PVC 
41 16981.93 24291.23 4.00 PVC 
4S 17726.62 25154.16 15.0 1.25 PVC 
5+04 16969.46 24435.04 25.7 3.00 PVC 
5+27 16991.24 24431.87 27.5 3.00 PVC 
5+50 17013.87 24428.95 27.1 3.00 PVC 
5+77 17041.00 24424.94 27.4 3.00 PVC 
5-1 17778.32 25090.69 15.0 2.00 PVC 
5-2 17768.92 25099.73 15.0 1.25 PVC 
5-3 17754.83 25111.57 15.0 1.25 PVC 
5-4 17741.06 25122.03 15.0 1.25 PVC 
5-5 17723.04 25136.06 15.0 1.25 PVC 
5S 17714.19 25143.22 15.0 1.25 PVC 
6+16 17065.21 24411.92 27.2 3.00 PVC 
6-1 17714.85 25122.30 15.0 1.00 PVC 
6-2 17730.25 25112.12 15.0 1.00 PVC 

6·3 17743.36 25100.83 15.0 1.50 PVC 

6-4 17754.17 25091.20 15.0 1.00 PVC 

6·5 17766.62 25081.02 15.0 1.50 PVC 

6N 17772.33 25071.66 15.0 1.50 PVC 

6NE 17754.83 25100.01 15.0 1.25 PVC 

6NW 17744.40 25087.79 15.0 1.25 PVC 

6S 17708.30 25128.08 15.0 1.25 PVC 

6SE 17734.84 25117.62 15.0 ·1.25 PVC 

6SW 17724.68 25107.44 15.0 1.25 PVC 

7+81 17121.29 24258.15 16.5 3.00 PVC 

7-1 17737.40 25062.80 15.0 Not Found 

7-10B li7710.77 25090.47 15.0 1.50 PVC 

7-11B 17706.13 25094.51 15.0 1.25 PVC 

7·12B 17701.90 25099.36 15.0 1.50 PVC 

7-13B 17699.87 2510}.78 15.0 1.25 PVC 

7-14B 17698.03 25104.23 15.0 1.25 PVC 

7-15B 17696.60 25105.91 15.0 1.25 PVC 

7-1A 17729.45 25063.35 15.0 1.25 PVC 
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7-1B 17738.96 25064.06 15.0 1.25 PVC 
7-2A 17714.42 25087.78 15.0 1.00 PVC 
7-2B 17736.61 25066.54 15.0 1.50 PVC 
7-3 17713.02 25088.06 15.0 Not Found 
7-3A 17704.65 25098.39 15.0 1.25 PVC 
7-3B 17734.94 25068.27 15.0 1.50 PVC 
7-4 17703.54 25097.61 15.0 1.50 PVC 
7-4A 17696.31 25108.21 15.0 1.25 PVC 
7-4B 17732.51 25070.39 15.0 1.50 PVC 
7-5 17694.87 25106.03 15.0 1.50 PVC 
7-5A 17727.78 25072.96 15.0 1.50 PVC 
7-5B 17728.48 25073.97 15.0 1.50 PVC 
7-6 17691.23 25107.81 15.0 6.00 STEEL 
7-6B 17725.78 25077.26 15.0 1.50 PVC 
7-7B 17722.13 25080.62 15.0 1.50 PVC 
7-8B 17718.26 25084.08 15.0 1.50 PVC 
7-9B 17714.74 25087.13 15.0 1.50 PVC 
7N 17746.34 25056.66 15.0 1.25 PVC 
7S 17689.18 25113.54 15.0 1.25 PVC 
7SS 17715.54 25085.39 15.0 2.00 STLSTEEL 
8-1 17723.25 25050.74 15.0 1.50 PVC 
8-2 17713.71 25061.75 15.0 1.25 PVC 
8-3 17703.22 25074.36 15.0 1.50 PVC 
8-4 17695.35 25083.98 15.0 1.50 PVC 
8-5 17687.73 25094.39 15.0 1.50 PVC 
8-6 17686.94 25097.80 15.0 6.00 STEEL 
8N 17730.40 25045.33 15.0 1.25 PVC 
8NE 17722.77 25069.36 15.0 1.25 PVC 
8NW 17706.56 25059.75 15.0 1.25 PVC 
SS 17679.62 25104.20 15.0 1.25 PVC 

SSE 17705.37 25086.78 15.0 1.25 PVC 

SSSS 17712.28 25062.55· 15.0 2.50 STLSTEEL 

SSW 17690.35 25078.37 15.0 1.25 PVC 
8TSS 17714.19 25067.56 15.0 2.50 STLSTEEL 

9-1 17712.40 25042.32 15.0 1.50 PVC 

9-1A 17674.02 25085.42 15.0 1.50 PVC 

9-2 17702.39 25054.94 15.0 1.50 PVC 

9-2A 17686.12 25074.92 15.0 1.50 PVC 

9-3 17693.62 25064.75 15.0 1.50 PVC 

9SS 17706.56 25048.98 15.0 2.50 STLSTEEL 

A-UNK 16984.94 24400.41 1.50 ALUMINUM 

B-UNK 16985.02 24282.45 1.50 

C-UNK 17046.11 24403.38 4.00 STEEL 

C2Xl 17192.53 24618.85 3.00 PVC 

CSXl 16717.68 24607.63 3.00 PVC 

CSX2 16715.58 24617.44 3.00 PVC 
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COORDINATES DEPm DIAMETER CASING 

WELL NORTH EAST ...au.. --ll!!L MATERIAL STATUS 

CAP7A 16028.68 24434.39 3.00 PVC 
CAP7B 16036.84 24428.84 3.00 PVC 
CAP7C 16054.01 24413.94 3.00 PVC 
CAP7D 16075.22 24408.26 3.00 PVC 
CAP7E 16090.01 24399.15 3.00 PVC 
D-UNK 16885.56 24274.85 2.00 STL.STEEL 
E-UNK 16802.95 24341.18 2.00 ALUMINUM 

·ETF-Ol 16755.97 23641.19 28.7 6.00 STEEL 
ETF-02 16778.27 23665.16 31.8 6.00 STEEL Not Found 
ETF-03 16764.91 23672.79 30.8 6.00 STEEL 
ETF..Q4 16749.15 23673.34 30.8 6.00 STEEL 
ETF·05 16732.49 23665.30 30.3 6.00 STEEL 
ETF-06 16724.10 23650.96 30.1 6.00 S'IEEL 
ETF-07 16723.19 23633.64 30.4 6.00 STEEL 
ETF-OB 16729.23 23618.57 29.8 6.00 STEEL 
ETF-09 16745.32 23610.28 30.9 6.00· S'IEEL 
ETF-I0 16763.48 23609.83 31.1 6.00 STEEL 
ETF-ll 16773.04 23702.57 49.6 6.00 STEEL 
ETF-12 16737.94 23584.36 50.1 6.00 STEEL 
ETF-13 16871.96 23596.33 250.7 6.00 STEEL 
ETF-14 16849.23 23618.51 94.6 6.00 STEEL 
ETF-15 16841.45 23603.47 46.7 6.00 STEEL 
ETF-16 16841.45 23614.14 244.5 6.00 STEEL Not Found 
ETF-17 16782.86 23606.38 18.7 3.00 PVC 
ETF-18 16791.16 23624.78 19.5 3.00 PVC 
ETF-19 16799.41 23643.83 20.1 3.00 PVC 
ETF-20 16769.52 23606.72 21.8 3.00 PVC 

ETF-21 16776.48 23621.54 20.4 3.00 PVC 

ETF·22 16788.03 23641.20 22.5 3.00 PVC 

ETF-23 16797.92 23659.16 20.3 3.00 PVC 
ETF-24 16762.61 23620.24 21.6 3.00 PVC 

ETF-25 16773.88 23637.95 21.6 3.00 PVC 

ETF·26 16784.95 23655.52 21.2 3.00 PVC 
ETF-27 16745.55 23616.44 20.4 3.00 PVC 

ETF-28 16756.48 23632.12 20.3 3.00 PVC 

ETF-29 16769.40 23651.35 20.7 3.00 PVC 

ETF-31 16743.16 23628.76 17.3 3.00 PVC 

ETF-32 16753.22 23646.40 19.8 3.00 PVC 

ETF-33 16764.51 23662.09 20.0 3.00 PVC 

ETF-34 16732.38 23623.74 21.9 3.00 PVC Not Found 

ETF-35 16740.99 23641.55 20.6 3.00 PVC 

ETF-36 16749.06 23658.60 21.2 3.00 PVC 

ETF-37 16757.00 23674.92 21.4 3.00 PVC 

ETF·38 16727.75 23637.84 22.0 3.00 PVC 

ETF-39 16735.81 23654.86 22.2 3.00 PVC 

ETF-4O 16743.62 23671.35 20.7 3.00 PVC 
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WELL NORTH 

ETF-41 16775.08 
E'IF-42 16768.83 
E'IF-43 16756.82 
ETF-44 16781.68 
ETF-45 16769.90 
ETF-46 16737.53 
E'IF-47 16790.02 
E'IF-48 16792.11 
ETF-49 16749.51 
ETF-50 16752.47 
E'IF-51 16744.00 
E1F·52 16744.80 
ETF-60 16719.64 
ETF-61 16680.62 
E1F-62 16643.92 
E1F-63 16659.22 
E1F-64 16775.48 
ETF-65 16725.93 
E'IF-66 16678.40 
E1F-AUNK 16748.05 
ETF-BUNK 16772.16 
ETF-CUNK 16775.39 
ETF-GTI 16766.99 
E'IF-GT2 16771.12 
ETF-GT3 16773.()9 
ETF-T-l 16573.69 
ETF-T-2 16572.15 
E'IF-T-3 16572.39 
E1F-T-4 16575.98 
E'IF-T-5 16563.84 
ETF-T-6 16554.17 
ETF-T-7 16562.33 
EXP-4 17017.56 
EXP-S 16927.81 
F-UNK 16821.32 
G-UNK 16573.14 
H-UNK 16575.74 
HD1F-l 16397.39 
HD'IF-2 16409.18 
HD1F-3 16424.95 
HD'IF-4 16361.54 
I-UNK· 16566.80 
]-UNK 16644.85 
K-UNK 16702.80 
L-UNK 16739.36 

EAST 

23615.37 
23647.66 
23667.03 
23631.73 
23658.30 
23635.74 
23644.27 
23650.00 
23622.82 
23625.14 
23650.29 
23652.92 
23579.65 
23596.28 
23612.82 
23674.22 
23694.32 
23730.29 
23742.97 
23657.64 
23635.93 
23634.87 
23645.68 
23639.66 
23613.66 
23687.86 

·23689.78 
23686.38 
23687.95 
23689.10 
23690.19 
23704.10 
24424.29 
24432.54 
24234.80 
23946.35 
23906.92 
23172.87 
23161.35 
23159.73 
23158.39 
23843.79 
23881.55 
23959.51 
23870.73 

...au.. 


26.0 
27.0 

-llnL 

2.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.00 
3.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1.50 
2.50 
3.00 
3.00 
4.00 
4.00 
4.00 
4.00 
1.00 
2.00 
6.00 
2.00 

MATERIAL STATUS 


PVC 
PVC 
PVC 

PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 

Not Found 
PVC 
STEEL 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
STEEL 
ALUMINUM 
STEEL 
ALUMINUM 

http:23870.73
http:23959.51
http:23881.55
http:23843.79
http:23158.39
http:23159.73
http:23161.35
http:23172.87
http:23906.92
http:23946.35
http:24234.80
http:24432.54
http:24424.29
http:23704.10
http:23690.19
http:23689.10
http:23687.95
http:23686.38
http:23689.78
http:23687.86
http:23613.66
http:23639.66
http:23645.68
http:23634.87
http:23635.93
http:23657.64
http:23742.97
http:23730.29
http:23694.32
http:23674.22
http:23612.82
http:23596.28
http:23579.65
http:23652.92
http:23650.29
http:23625.14
http:23622.82
http:23650.00
http:23644.27
http:23635.74
http:23658.30
http:23631.73
http:23667.03
http:23647.66
http:23615.37
http:16739.36
http:16702.80
http:16644.85
http:16566.80
http:16361.54
http:16424.95
http:16409.18
http:16397.39
http:16575.74
http:16573.14
http:16821.32
http:16927.81
http:17017.56
http:16562.33
http:16554.17
http:16563.84
http:16575.98
http:16572.39
http:16572.15
http:16573.69
http:16771.12
http:16766.99
http:16775.39
http:16772.16
http:16748.05


34 

CASING 
COORDINATES DEPTII DIAMElER CASING 

WELL NORTH EAST lID.. -'l!!..L MAlERIAL STATUS 

M-UNK 16743.81 23871.22 2.00 ALUMINUM 
N-UNK 16925.93 24006.26 2.00 ALUMINUM 
NAT6-4 16350.00 23450.00 19.0 2.0 ALUMINUM P&A, 1990 
NAT6-10 16528.19 23203.77 2.00 ALUMINUM 
O-UNK 16893.07 23843.07 2.00 ALUMINUM 
P-UNK 16933.39 23690.85 3.00 PVC 
Q-UNK 16881.72 23714.62 3.00 PVC 
R-UNK 16827.43 23749.01 3.00 PVC 
S-l1 17627.70 24620.80- 45.3 
S-UNK 16782.15 23772.93 3.00 PVC 
SI1WLI0 17146.07 24365.46 4.00 PVC 
SI1WLll 17139.32 24359.19 4.00 PVC 
SI1WL13 17159.50 24399.51 4.00 PVC 
SI1WL14 17147.84 24413.11 4.00 PVC 
SI1WL15 17179.05 24391.78 23.0 2.00 SlEEL 
SI1WL16 17192.24 24384.11 18.0 2.00 SlEEL 
SI1WL17 17204.57 24411.49 23.0 2.00 SlEEL 
SI1WL18 17212.04 24374.12 23.0 2.00 SlEEL 
SI1WL19 17175.40 24341.82 23.0 2.00 SlEEL 
SITWL20 17140.68 24406.98 21.0 2.00 SlEEL 
SI1WL21 17136.96 24388.59 15.0 2.00 SlEEL 
SITWL22 17116.64 24395.00 20.0 2.00 SlEEL 
SITWL23 17107.90 24409.06 18.0 2.00 SlEEL 
SI1WL24 17106.38 24423.01 18.0 2.00 SlEEL 
SI1WL25 17126.84 24428.38 23.0 2.00 SlEEL 
SI1WL26 17516.78 24702.44 20.0 2.00 SlEEL 
SITWL27 17523.15 24683.54 23.0 2.00 SlEEL 
SI1WL28 17519.68 24669.78 23.0 2.00 SlEEL 
SITWL30 17445.39 24642.90 20.0 2.00 STEEL 
SITWL31 17450.41 24632.43 15.0 2.00 SlEEL 
SITWL32 17460.86 24627.03 15.0 2.00 STEEL 
SITWL33 17466.71 24596.81 17.0 2.00 STEEL 
SITWL34 17445.81 24592.26 17.0 2.00 STEEL 
SITWL35 17407.55 24623.51 20.0 2.00 SlEEL 
SITWL36 17392.32 24606.97 23.0 2.00 SlEEL 
SITWL37 17348.87 24578.77 2.00 SlEEL 
SITWL38 16035.85 24463.99 23.0 2.00 SlEEL 
SITWL39 16053.22 24500.95 23.0 2.00 SlEEL 

SITWUO 16051.47 24461.54 25.0 2.00 SlEEL 

SITWUl 16068.43 24496.71 23.0 2.00 SlEEL 

SITWU2 16071.03 24463.72 23.0 2.00 STEEL 

SITWU3 16064.54 24427.61 23.0 2.00 SlEEL 

SITWL44 16086.55 24448.68 23.0 2.00 SlEEL 

SITWUS 16108.34 24493.36 20.0 2.00 SlEEL 

SITWU6 16114.80 24469.84 23.0 2.00 SlEEL 

SITWU7 16098.47 24432.56 20.0 2.00 STEEL 

SITWL6 17443.70 24613.26 18.0 2.00 STLSlEEL 
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WELL NORTII EAST ..!f!l.. -1inL MATERIAL STATUS 

SITWL7 17406.61 24591.09 18.0 2.00 STLSTEEL 
SITWLS 17387.23 24587.99 18.0 2.00 STLSTEEL 
SITWL9 17153.10 24372.01 4.00 PVC 
SITWLUNX 16133.26 24421.76 4.00 PVC 
T-l 16398.76 23552.76 9.1 Destroyed 
T-3 16360.00 23500.00 15.0 2.0 PVC Not Found 
T-4 16350.00 23600.00 12.0 2.0 PVC Not Found 
T-5 16343.83 23695.66 4.7 P&A, 1990 
T-7 16299.72 23550.04 9.4 Destroyed 
T-9 17676.13 25080.04 6.00 STEEL 
T-I0 16250.96 23401.11 21.6 P&A, 1990 
T-U 16250.00 23500.00 14.0 2.0 PVC Not Found 
T-12 16366.90 23600.00 10.0 2.0 PVC Not Found 
T-17 16199.86 23550.51 11.3 P&A, 1990 
T-18 16201.27 23653.42 7.3 P&A, 1990 
T-20 16200.98 23750.45 10.8 P&A, 1990 

T-21 16150.00 23300.00 21.0 2.0 PVC Not Found 
T-22 16137.52 23405.93 16.0 P&A, 1990 
T-27 16098.86 23253.89 19.3 P&A, 1990 
T-34 16050.00 23400.00 15.0 2.0 PVC Not Found 
T-36 15998.81 23455.12 16.5 P&A, 1990 

TIOI 16423.00 25037.00 10.9 1.00 PVC 
TI03 17703.00 24683.00 17.0 1.00 PVC 
TI05 16574.00 24642.00 . ·10.1 1.00 PVC 
TUO 16684.00 24650.00 8.8 1.00 PVC 
T112 16628.00 24651.00 10.4 1.00 PVC 
T120 17650.00 24637.00 14.3 1.00 
T121 17106.00 24629.00 14.8 1.00 PVC 
TI23-1 16987.51 24310.33 2.00 STLSTEEL 

TI23-2 16966.72 24304.29 2.00 STLSTEEL 

T123-3 16958.89 24302.58 2.00 STLSTEEL 

TI25 17042.64 24339.40 3.00 PVC 

T126 17692.54 25036.23 6.00 STEEL 

Till 17015.00 24351.17 3.00 PVC 

T142 17654.44 25072.46 6.00 STEEL 

T145 16824.86 24232.70 
T147 16823.03 24253.99 2.00 PVC 

T150 16824.98 24269.70 2.00 PVC 

T150-1 16829.51 24267.90' 2.00 STLSTEEL 

T150-2 16842.83 24275.55 2.00 STLSTEEL 

T150-3 16852.33 24273.64 2.00 STLSTEEL 

T150-4 16862.59 24273.41 2.00 STLSTEEL 

T150-5 16870.70 24277.80 2.00 STLSTEEL 

T152 16825.47 24285.14 2.00 PVC 

T152-1 16816.59 24289.03 2.00 STLSTEEL 

T152-2 16840.07 24292.31 2.00 STLSTEEL 

T152-3 16850.36 24290.57 2.00 STLSTEEL 

T152-4 16862.30 24290.44 2.00 STLSTEEL 

T155 17541.52 25004.44 6.00 STEEL 
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CASING 
COORDINATES DEPTH DIAMETER CASING 

WELL NORTH EAST jf!l.. -ll!!L MATERIAL STATUS 

T161 16895.10 24343.43 2.00 PVC 
T162 15768.00 24082.00 11.4 1.50 PVC 
T163 16812.44 24319.61 3.00 PVC 
T165 17659.45 25008.90 6.00 STEEL 
TI68 16970.15 24378.73 2.00 STEEL 
TI71 16885.25 24356.03 2.00 PVC 
T178 17562.58 24991.86 6.00 STEEL 
T180 15862.00 24076.00 14.3 1.50 PVC 
T185 16929.10 24403.03 3.00 PVC 
T191 16940.99 24417.58 3.00 PVC 
TI92 17622.76 24988.85 6.00 STEEL 
T193 16857.93 24405.83 2.00 PVC 
TI96 16820.45 24401.66 2.00 PVC 
T198 16866.55 24427.03 2.00 PVC 
TI99 17606.41 24987.15 6.00 STEEL 
1'201 16914.55 24398.91 
1'203 16848.67 24439.98 2.00 PVC 
1'205 16805.89 24436.87 4.00 PVC 
1'207 16762.32 24442.42 6.00 STEEL 
1'225 15949.00 24054.00 14.6 1.50 PVC 
T237 15842.00 24113.00 14.6 1.50 PVC 
1'241 15793.00 24134.00 11.7 1.50 PVC 
T250 16836.99 23865.88 3.00 STL..STEEL 
1'260-2 16614.80 23908.80 9.5 2.00 STL..STEEL 
1'260-3 16592.10 23908.70 7.0 2.00 STL..STEEL 
TJ08 16757.00 24673.00 9.7 1.00 
TJ15 16575.00 24965.00 8.3 2.00 STL..STEEL 
TJ18 16638.00 24719.00 9.8 1.00 PVC 
TJ29 16678.00 24922.00 9.9 1.00 PVC 

TJ3 17033.87 24265.94 3.00 PVC 
TJ30 17044.00 24562.00 15.0 1.00 PVC 
TJ5 17020.20 24279.83 3.00 PVC 
TJ52 15950.00 24111.00 13.5 1.50 PVC 
TJ63 16989.00 24567.00 12.4 1.00 PVC 
TJ67 15896.00 24148.00 10.5 1.50 PVC 
TJ70 17587.00 24683.00 13.8 
TJ73 15994.00 24126.00 12.5 1.50 PVC 

TJ74 15806.00 24177.00 12.2 1.50 PVC 

TJ80 17642.00 24680.00 11.5 1.00 
TJ95 16718.00 24942.00 93 1.00 PVC 

TJ97 17049.00 24508.00 14.5 1.00 PVC 

T40 17060.18 24306.44 3.00 STEEL 

T408 17169.00 24550.00 14.8 1.00 PVC 

T41-1 16994.56 24294.65 2.00 STL..STEEL 

T41-2 16972.19 24289.20 2.00 STL.STEEL 

T41-3 16964.71 24286.70 2.00 STL.STEEL 

T413 16598.00 25006.00 9.7 1.00 PVC 

T414 16650.00 24987.00 9.7 1.00 PVC 

T417 17140.90 24529.30 12.8 2.00 STL.STEEL 
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CASING 
COORDINATES DEPTH DIAMETER CASING 

WELL NORTH EAST .1f!L -llnL MATERIAL STATUS 

T42 16918.43 24254.86 2.00 PVC 
T422 15876.00 24189.00 9.2 1.50 PVC 
T424 16038.00 24168.00 13.9 1.50 PVC 
T426 16729.00 24982.00 10.4 1.00 PVC 
T44 15809.00 23965.00 15.0 1.50 PVC 
T444 17660.00 24715.00 13.3 1.00 Sn...STEEL 
T453 15929.00 24220.00 8.7 1.5p PVC 
T57 15761.00 24032.00 14.8 1.50 PVC 
T60 15700.00 24053.00 11.4 1.50 PVC 
T63 15873.00 24026.00 14.6 1.50 PVC 
T69 16870.00 24565.00 10.4 1.00 PVC 
T82 17702.00 24641.00 13.2 1.00 PVC 
T84 17057.00 24690.00 14.1 1.00 PVC 
T85 16638.00 24614.00 10.5 1.00 PVC 
T92-1 16733.00 24613.00 11.6 1.00 PVC 
T92-2 16728.00 24615.00 11.2 1.00 
TR-Ol 16002.00 24375.00 46.8 4.00 PVC Not Found 

TR-02 15872.00 24541.00 21.7 4.00 PVC Not Found 

TR-03 15762.00 24331.00 23.3 4.00 PVC 
TR-04 15882.00 24409.00 32.2 4.00 PVC 
TR-05 15867.00 24405.00 30.5 4.00 PVC 
TR-06 15855.00 24393.00 31.0 4.00 PVC 
TR-07 15851.00 24378.00 30.7 4.00 PVC 

TR-08 15856.00 24363.00 31.5 4.00 PVC 

TR-09 15867.00 24352.00 32.6 4.00 PVC Not Found 

TR-I0 15881.00 24348.00 35.2 4.00 PVC Not Found 

TR-11 15882.00 24379.00 29.1 4.00 PVC Not Found 

TR-12 15946.00 24377.00 34.1 4.00 PVC Not Found 

UNKAA 16414.81 24086.86 2.00 PVC 
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APPENDIX B. INVENTORY OF WELLS TO BE MAINTAINED AFTER CLOSURE AT WAG 6 


CASING 
COORDINATES DEPTH DIAMETER CASING 

WELL NORTH EAST ..au.. -1inL MATERIAL TYPE WELL 

0636 17668.04 24326.17 54.0 2.00 PVC Piezometer 
0637 17715.14 24135.97 66.0 2.00 PVC Piezometer 
0638 17495.05 24119.35 70.0 2.00 PVC Piezometer 
0641 17383.49 23985.25 60.0 2.00 PVC Piezometer 
0647 17145.66 24749.00 36.0 2.00 PVC Piezometer 
0650B 17273.53 25150.16 60.0 2.00 STL.STEEL Piezometer 
0656 17923.92 24692.96 120.0 2.00 PVC Piezometer 
0739 15628.89 23604.23 33.0 Piezometer 
0740 15778.95 23372.39 24.0 Piezometer 
0741 15596.74 23352.05 22.0 Piezometer 
0745 16067.80 23808.30 60.2 4.00 STL.STEEL RCRA Compliance 
0831 17387.40 24133.50 50.7 4.00 S1LSTEEL RCRA Compliance 
0832 17385.60 24096.70 85.9 4.00 S1LSTEEL RCRA Compliance 
0833 16056.90 23842.40 31.0 2.00 S1LSTEEL RCRA Compliance 
0835 15767.70 23951.80 27.5 2.00 S1LSTEEL RCRA Compliance 
0836 15748.20 24138.80 28.5 2.00 S1LSTEEL RCRA Compliance 
0837 15845.60 24352.60 31.6 2.00 S1LSTEEL RCRA Compliance 
0838 16308.70 24934.80 22.8 2.00 S1LSTEEL RCRA Compliance 

0839 16308.80 24923.60 56.0 4.00 S1LSTEEL ReRA Compliance 

0840 16928.60 25251.70 26.9 2.00 S1LSTEEL ReRA Compliance 

0841 17206.30 25294.80 56.5 4.00 S1LSTEEL ReRA Compliance 

0842 17216.10 25298.40 26.8 2.00 S1LSTEEL ReRA Compliance 

0843 17597.10 25221.40 21.0 2.00 S1LSTEEL ReRA Compliance 

0844 17602.50 25228.60 52.0 4.00 STL.STEEL RCRA Compliance 

0845 17108.20 24988.30 41.0 2.00 STL.STEEL Water Quality PZ 

0846 18030.70 24803.50 81.0 4.00 S1LSTEEL RCRA Compliance 

0847 17769.lQO 24790.50 67.0 2.00 S1LSTEEL ReRA Compliance 

0849 16781.80 24215.20 32.9 2.00 STL.STEEL Water Quality PZ 

0850 16595.40 24793.50 22.7 2.00 S1LSTEEL Water Quality PZ 

0852 16346.90 23911.60 25.3 2.00 STL.STEEL Water Quality PZ 

0853 16695.10 24047.50 27.7 2.00 S1LSTEEL Water Quality PZ 

0854 16711.90 23851.90 27.5 2.00 S1LSTEEL Water Quality PZ 

0855 16755.30 23427.70 52.0 2.00 STL.STEEL RCRA Compliance 

0856 16764.40 23432.90 82.0 4.00 STL.STEEL RCRA Compliance 

0857 16538.00 23106.30 70.0 2.00 STL.STEEL RCRA Compliance 

0858 16542.10 23115.80 106.4 4.00 S1LSTEEL RCRA Compliance 

0859 16009.40 23246.20 26.5 2.00 STL.STEEL RCRA Compliance 

0860 15999.60 23252.90 61.8 4.00 STL.STEEL RCRA Compliance 

0936 16144.55 24609.77 400.4 6.63 STEEL Hydraulic Head 

0937 16148.20 24688.37 215.3 6.63 STEEL Hydraulic Head 

0938 16170.59 24676.08 61.5 6.63 STEEL HydrauliC Head 

0939 15814.83 24525.34 400.4 6.63 STEEL Hydraulic Head 

0940 15827.63 24595.29 215.0 6.63 STEEL Hydraulic Head 

0941 15833.46 24561.12 63.0 6.63 STEEL Hydraulic Head 

0945 17540.65 24512.09 402.5 6.63 STEEL Hydraulic Head 

0999 17518.90 24509.40 295.0 4.50 STEEL Hydraulic Head 

1000 17498.37 24506.56 178.0 4.50 STEEL Hydraulic Head 
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CASING 
COORDINATES DEPTH DIAMETER CASING 

WELL NORTH EAST ...em. -llnL MATERIAL TYPE WELL 

1001 16862.02 24694.84 400.0 4.50 STEEL Hydraulic Head 
1002 16810.70 24697.05 197.0 4.50 STeEL Hydraulic Head 
1003 16782.51 24668.21 79.0 4.50 STEEL Hydraulic Head 
1036 16328.57 24231.08 26.7 3.00 PVC Tumulus 
1037 16228.14 24175.72 26.2 3.00 PVC Tumulus 
1234 16956.93 25249.05 147.0 Water Quality PZ 
1236 16195.25 23195.49 160.0 Water Quality PZ 
1237 17089.07 23868.74 56.8 Water Quality PZ 
1238 17079.00 23862.43 151.5 Water Quality PZ 
1240 18066.23 25183.89 23.6 2.00 STL.STEEL RFI 
1241 17913.59 25097.59 36.2 2.00 STL.STEEL RFI 
1242 17367.94 25344.78 27.3 2.00 STL.STEEL RCRA Compliance 
1243 17085.60 25239.04 27.9 2.00 STL.STEEL RCRA Compliance 
1244 17155.45 25459.01 24.2 2.00 STL.STEEL RC~ Compliance 
1245 16894.94 25429.95 58.1 2.00 STL.STEEL RCRA Compliance 
1249 16969.58 25244.09 70.0 2.00 STL.STEEL Water Quality PZ 
1257 16493.30 24251.15 23.1 3.00 PVC Tumulus 
1258 16409.20 24248.12 25.0 3.00 PVC Tumulus 
ETF-13 16871.96 25596.33 250.7 6.00 STEEL Piezometer 
ETF-14 16849.23 23618.51 94.6 6.00 STEEL Piezometer 
ETF-l5 16841.45 23603.27 46.6 6.00 STEEL Piezometer 
5-11 17627.70 24620.80 45.3 Piezometer 
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APPENDIX C. INVENTORY OF WELlS TO BE PLUGGED AND ABANDONED AT WAG 6 

CASING 
, COORDINATES DEPTH DIAMETER CASING 

WELL NORTH EAST JID... .....anL MATERIAL STATUS 

0+54 16527.25 24474.94 6.1 3.00 PVC 
0033 17356.94 25060.42 
0051 15987.20 23972.30 161.0 3.2 STEEL Destroyed 
0059 16720.00 23998.00 Destroyed 
0060 16686.00 23914.00 Destroyed 
0061 16715.00 23903.00 Destroyed 
0090 16782.00 25473.00 5.88 STEEL 
0091 16860.00 25480.00 6.00 STEEL 
0107 17041.00 24402.00 122.3 5.50 STEEL Not Found 
0108 17279.00 24584.00 126.3 5.50 STEEL 
0109 17330.00 24499.00 126.1 5.50 STEEL 
0110 17204.00 24684.00 125.0 5.50 STEEL Not Found 
0111 17502.00 24778.00 Destroyed 
0123 17234.00 24644.00 Destroyed 
0176CK 17353.69 25178.92 
0182CK 17345.69 25163.19 
0266 15968.00 23327.00 16.6 6.63 STEEL Not Found 
0267 16118.00 23221.00 17.2 6.63 STEEL Not Found 
0268 16365.00 23307.00 20.1 6.63 STEEL Not Found 
0269 16511.00 23104.00 20.0 6.63 STEEL 
0270 16602.00 23303.00 20.7 6.63 STEEL Not Found 
0271 16581.00 23472.00 20.6 6.63 STEEL Not Found 
0272 16221.00 23520.00 8.4 6.63 STEEL Not Found 

0273 16126.00 23633.00 10.8 6.63 STEEL Not Found 
0274 16210.00 23347.00 18.7 6.63 STEEL Not Found 

0275 16206.00 23737.00 8.5 6.63 STEEL Not Found 

0276 16211.00 23895.00 5.6 6.63 STEEL 
0277 16207.00 24182.00 20.8 6.63 STEEL Not Found 

0278 16552.00 24223.00 10.6 6.63 STEEL Not Found 

0279 16696.00 24205.00 10.4 6.63 STEEL 

0280 16640.00 23997.00 18.4 6.63 STEEL Not Found 

0281 16720.00 23998.00 46.7 3.00 STEEL Not Found 

0282 16725.00 24008.00 18.6 6.63 STEEL Not Found 

0283 16729.00 23989.00 18.4 6.63 STEEL Not Found 

0284 16750.00 23983.00 16.8 6.63 STEEL Not Found 

0285 16761.00 23962.00 13.9 6.63 STEEL Not Found 

0286 16767.00 23945.00 13.2 6.63 STEEL Not Found 

0287 16765.00 23927.00 14.6 6.63 STEEL Not Found 
0288, 16752.00 23914.00 14.2 6.63 STEEL Not Found 

0289 16765.00 23896.00 15.7 6.63 STEEL Not Found 

0290 16735.00 23907.00 16.7 6.63 STEEL Not Found 

0291 16738.00 23878.00 14.9 6.63 STEEL Not Found 

0292 16773.00 23821.00 13.4 6.63 STEEL Not Found 

0293 16718.00 23910.00 17.9 6.63 STEEL Not Found 

0294 16722.00 23921.00 17.9 6.63 STEEL Not Found 

0295 16703.00 23992.00 153 6.63 STEEL Not Found 

0296 16967.00 23958.00 18.7 6.63 STEEL Not Found 
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CASING 
COORDINA1ES DEPm DIAMElER CASING 

NORTII EAST ..ffil... -1iDL. MAlERIAL STATUS~ 

0297 16685.00 23847.00 Destroyed 
0298 16716.00 23899.00 16.7 6.63 SlEEL Not Found 
0299 1670S.00 23883.00 18.0 6.63 SlEEL Not Found 
0300 16702.00 23868.00 IS.5 6.63 STEEL . Not Found 
0301A 16687.00 23847.00 9.7 6.63 SlEEL Not Found 
0302A 16679.00 23734.00 7.4 6.63 STEEL Not Found 
0303A 16689.00 23782.00 2.6 6.63 SlEEL Not Found 
0304 16667.00 23937.00 IS.6 6.63 STEEL Not Found 
0305 16660.00 23914.00 13.6 6.63 STEEL 
0306 16679.00 239OS.00 17.4 6.63 STEEL Not Found 
0307 16694.00 23897.00 16.2 6.63 STEEL Not Found 
0308 16691.00 23873.00 12.9 6.63 STEEL Not Found 
0309 16716.00 23903.00 26.1 6.63 SlEEL Destroyed 
0310 16697.00 23939.00 12.2 6.63 STEEL Not Found 
0311 16936.00 23900.00 18.8 6.63 STEEL Not Found 
0312 16922.00 23529.00 19.2 6.63 SlEEL Not Found 
0313 16798.00 23605.00 20.5 6.63 STEEL Not Found 
0314 15983.00 23977.00 Destroyed 
0315 15977.00 24188.00 26.6 6.63 STEEL Not Fou{ld 
0316 16626.00 24362.00 Destroyed 
0317 16766.00 24328.00 13.9 6.63 SlEEL 
0318 17225.00 24323.00 14.9 6.63 STEEL 
0319 17625.00 24529.00 Destroyed 
0332 17781.00 24634.00 Destroyed 
0333 17886.00 24625.00 Destroyed 
0334 17715.00 24737.00 Destroyed 
0335 17589.00 24965.00 Destroyed 
0336 17595.00 25092.00 Destroyed 

0337 17717.00 25096.00 10.4 6.63 STEEL Not Found 

0338 17305.00 25158.00 17.1 6.63 STEEL Not Found 
0339 17481.00 25316.00 Destroyed 

0340 17130.00 25160.00 Destroyed 

0341 16837.00 25165.00 19.7 6.63 STEEL Not Found 

0342 16562.00 25154.00 15.2 6.63 STEEL Not Found 

0343 16763.00 25010.00 23.9 6.63 
0344 16495.00 24810.00 9.1 ·6.63 STEEL Not Found 

6.63 SlEEL Not Found034S 16361.00 24881.00 10.9 
0346 16435.00 24631.00 16.8 6.63 STEEL Not Found 

0347 16531.00 24604.00 16.4 6.63 
0350 16152.00 24649.00 17.4 6.63 STEEL Not Found 

0351 16028.00 24661.00 24.4 6.63 STEEL Not Found 
24305.00 21.0 6.63 STEEL Not Found0352 15887.00 
24014.00 Destroyed0353 15695.00 

Destroyed0354 17234.00 24644.00 
0355 16909.00 24991.00 19.3 6.63 STEEL Not Found 

0356 16481.00 24451.00 9.0 6.63 STEEL 

0357 16747.00 24599.00 13.0 6.63 STEEL Not Found 

0358 16090.00 24448.00 18.4 6.63 SlEEL Not Found 

0359 16904.00 24867.00 18.7 6.63 STEEL Not Found 
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CASING 
COORDINATES DEPTH DIAMETER CASING 

WELL NORTH EAST ...au.. --1inL MATERIAL STATUS 

0360 17148.00 24968.00 17.6 6.63 STEEL Not Found 
0361 16446.00 24166.00 8.0 6.63 STEEL Not Found 
0362 16588.00 23718.00 7.8 6.63 STEEL 
0363 16420.00 23748.00 3.6 6.63 STEEL 
0364 16407.00 23838.00 7.7 6.63 STEEL 
0365 16454.00 23681.00 5.6 6.63 STEEL 
0366 17467.00 24926.00 23.0 6.63 STEEL Not Found 
0367 17723.00 25091.00 68.8 3.00 PVC 
0368 17348.00 25155.00 39.4 3.00 PVC 
0369 17476.00 24805.00 48.1 3.00 PVC Not Found 
0370 17145.00 24981.00 34.1 3.00 PVC 
0371 16393.00 25090.00 29.8 3.00 PVC 
0372 16570.00 25042.00 33.1 3.00 PVC Not Found 
0373 16945.00 25208.00 33.9 3.00 PVC Not Found 
0374 17462.00 25346.00 30.9 3.00 PVC 
0375 16935.00 23531.00 26.3 3.00 PVC 
0376 16584.00 23479.00 34.7 3.00 PVC 
0377 16610.00 23297.00 55.8 3.00 PVC 
0378 16474.00 23092.00 60.2 3.00 PVC 
0379 16156.00 23206.00 36.6 3.00 PVC Not Found 
0380 15977:00 23320.00 31.3 3.00 PVC 
0381 16248.00 24266.00 35.3 3.00 PVC 

0382 ~5814.00 24025.00 21.0 3.00 PVC 

0383 16165.00 24895.00 33.2 3.00 PVC 

0384 16131.00 24377.00 46.2 3.00 PVC Not Found 

0385 17903.00 24669.00 44.8 3.00 PVC 

0386 16892.00 24828.00 12.0 3.00 PVC Not Found 

0387 16986.00 24886.00 10.6 3.00 PVC Not Found 

0388 17111.00 24886.00 11.5 3.00 PVC Not Found 

0389 16798.40 24203.49 14.9 3.00 PVC 

0390 16841.59 24199.67 15.1 3.00 PVC 

0391 16899.81 24192.39 10.0 

0392 16974.25 24317.28 20.4 4.00 PVC 

0393 16953.14 24259.03 24.3 4.00 PVC 

0394 17010.56 24420.05 27.6 4.00 PVC 

0395 16896.17 24235.26 23.S 2.00 PVC 

0396 16894.54 24245.22 22.8 2.00 PVC 

0397 16925.31 24227.29 20.8 2.00 PVC 

0398 16939.44 24427.38 28.1 4.00 PVC· 

0399 16881.25 24349.51 28.6 

0400 17065.08 24304.61 23.8 4.00 PVC 

0401 1702231 24380.21 28.9 3.00 PVC 

0402 16816.65 24277.51 18.4 4.00 PVC 

0403 16777.67 24163.08 12.7 3.00 PVC 

0403A 16789.60 24181.66 5.8 2.00 PVC 

0404 16786.33 24159.05 10.1 3.00 PVC 

O404A 16800.43 24180.46 5.9 2.00 PVC 

0405 16791.79 24157.98 13.3 3.00 PVC 

0405A 16810.86 24178.24 8.9 2.00 PVC 
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CASING 
COORDINATES DEP1H DIAMETER CASING 

WELL NOR1H .EAST .1f!l.. -UnL MATERIAL STATUS 

0639 17395.38 24138.11 63.5 2.00 PVC 
0640 17614.70 24719.55 60.0 2.00 PVC Not Found 
0642 16580.96 24035.55 30.0 2.00 PVC 
0643 16344.38 24204.78 21.5 2.00 PVC Not Found 
0644 16748.86 24848.36 17.0 2.00 PVC Not Found 
0645 17173.65 25274.60 25.0 2.00 PVC 
0646 , 17550.78 25167.05 39.0 2.00 PVC 
0648 17374.55 24524.24 45.0 4.00 PVC 
0649 17375.49 25075.50 37.0 2.00 PVC 
0650A 17273.53 25150.16 60.0 2.00 STL.STEEL 
0651 16870.85 25190.67 110.0 2.00 PVC 
0652 16159.68 24900.00 90.0 2.00 PVC 
0653 15792.51 24070.40 63.0 2.00 PVC 
0654 16618.16 24054.76 90.0 2.00 PVC 
0655 17469.72 24815.30 125.0 2.00 PVC 
0848 16942.40 24656.30 32.0 2.07 STL.STEEL 
0851 16485.00 24058.20 21.6 2.07 STL.STEEL 
1+33 16608.03 24469.71 12.2 3.00 PVC 
1+53 16625.30 24469.22 14.1 3.00 PVC 
1+85 16656.08 24467.64 15.7 3.00 PVC 
1035 16417.57 24174.87 15.5 3.00 PVC Destroyed 
1038 16251.36 24096.88 15.9 3.00 PVC 
1039 16313.32 24093.26 17.6 3.00 PVC 
1040 16376.13 24103.13 17.4 3.00 PVC 
11-1 16619.80 24013.80 9.1 1.00 PVC 
1157 17806.99 25192.38 61.0 3.00 PVC 
1158 17816.12 25102.46 62.1 3.00 PVC 
1159 17752.28 25062.08 63.1 3.00 PVC 
1160 17654.24 25002.46 57.6 3.00 PVC 
1161 17549.76 24928.23 62.2 3.00 PVC 
1162 17608.96 25086.38 61.8 3.00 PVC 

1163 17689.47 25141.24 64.1 3.00 PVC 
1164 17814.50 24993.14 38.3 3.00 PVC 
1165 17879.49 25041.75 39.1 3.00 PVC 
1166 17697.15 24945.94 36.8 3.00 PVC 
1167 17709.84 25256.02 47.9 3.00 PVC 
1168 17645.69 25295.15 28.9 3.00 PVC 
1169 17895.08 25151.41 37.9 3.00 PVC 
1225 17754.77 24603.65 24.0 
1226 17043.45 23763.29 15.0 
1227 16569.39 23838.21 8.0 

1228 16334.67 23878.80 8.0 
1229 16453.32 24072.69 8.0 
123 16975.26 24307.36 4.00 PVC 
1230 16204.70 24606.50 14.0 

1231 16403.79 24659.86 12.2 

1232 17020.14 24218.89 9.0 

1233 17005.25 24211.90 23.7 

1235 16193.30 24618.50 27.2 

http:24618.50
http:16193.30
http:24211.90
http:17005.25
http:24218.89
http:17020.14
http:24659.86
http:16403.79
http:24606.50
http:16204.70
http:24307.36
http:16975.26
http:24072.69
http:16453.32
http:23878.80
http:16334.67
http:23838.21
http:16569.39
http:23763.29
http:17043.45
http:24603.65
http:17754.77
http:25151.41
http:17895.08
http:25295.15
http:17645.69
http:25256.02
http:17709.84
http:24945.94
http:17697.15
http:25041.75
http:17879.49
http:24993.14
http:17814.50
http:25141.24
http:17689.47
http:25086.38
http:17608.96
http:24928.23
http:17549.76
http:25002.46
http:17654.24
http:25062.08
http:17752.28
http:25102.46
http:17816.12
http:25192.38
http:17806.99
http:24013.80
http:16619.80
http:24103.13
http:16376.13
http:24093.26
http:16313.32
http:24096.88
http:16251.36
http:24174.87
http:16417.57
http:24467.64
http:16656.08
http:24469.22
http:16625.30
http:24469.71
http:16608.03
http:24058.20
http:16485.00
http:24656.30
http:16942.40
http:24815.30
http:17469.72
http:24054.76
http:16618.16
http:24070.40
http:15792.51
http:24900.00
http:16159.68
http:25190.67
http:16870.85
http:25150.16
http:17273.53
http:25075.50
http:17375.49
http:24524.24
http:17374.55
http:25167.05
http:17550.78
http:25274.60
http:17173.65
http:24848.36
http:16748.86
http:24204.78
http:16344.38
http:24035.55
http:16580.96
http:24719.55
http:17614.70
http:24138.11
http:17395.38
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CASING 
COORDINATES DEPTIi DIAMETER CASING 

WELL NORTII EAST 1f!l.. -ill!L MATERIAL STA1lJS 

1254 16434.11 24112.78 17.5 3.00 PVC 
1255 16479.30 24116.72 14.7 3.00 PVC 
1256 16527.31 24178.87 16.9 3.00 PVC 
1259 16389.22 24173.59 15.0 3.00 PVC 
126SS 17681.14 25056.18 15.0 2.00 STL.STEEL 
127 16918.44 24269.15 3.00 PVC 
129 16975.85 24325.35 4.00 PVC 
13·1 16624.50 24006.20 10.1 1.00 PVC 
13·2 16618.00 23999.70 9.4 1.00 PVC 
13-3 16605.00 23995.90 9.7 1.00 PVC 
13-4 16602.40 24000.60 10.0 1.00 PVC 
13-5 16596.90 23998.00 9.7 2.00 PVC 
13·6 16621.50 24005.00 10.3 1.00 PVC 
131 16904.33 24283.73 3.00 PVC 
135 16916.17 24306.07 3.00 PVC 
137 16960.33 24339.20 4.00 PVC 
139 16900.62 24322.38 3.00 PVC 
13N 16629.60 24007.80 8.3 1.00 PVC 
13NE 16616.20 24004.60 8.0 1.00 PVC 
13NW 16616.20 24008.50 8.4 1.00 PVC 
13S 16591.90 23996.20 8.0 1.00 PVC 
13SE 16602.40 24004.90 6.7 1.00 PVC 
13SW 16610.20 24002.80 9.7 1.00 PVC 
1425S 17675.75 25042.68 15.0 2.50 STL.STEEL 
148SS 17634.68 25088.20 15.0 2.00 STL.STEEL 
151SS 17637.12 25066.71 15.0 2.00 STL.STEEL 

153 16827.49 24298.13 4.00 PVC 
155SS 17561.46 25023.05 15.0 2.00 STL.STEEL 

159-6 17670.50 25015.64 6.00 STEEL 

159SS 17639.99 25056.49 15.0 2.00 STL.STEEL 

16-1 16626.80 23996.20 7.6 
160 16959.73 24351.82 4.00 PVC 

165·1 17662.50 25012.42 15.0 1.25 PVC 

165·11B 17644.64 . 25033.48 15.0 1.25 PVC 

165·13B 17640.48 25037.59 15.0 1.50 PVC 

165·1A 17642.85 25038.17 15.0 Not Found 

165·2 17658.10 25017.88 15.0 1.25 PVC 

165-2A 17647.13 25030.96 15.0 1.00 PVC 

165-2B 17663.22 25015.78 15.0 1.25 PVC 

165-3 17654.44 25022.45 15.0 1.50 PVC 

165·3A 17653.93 25021.95 15.0 1.00 PVC 

165-3B 17661.79 .25017.00 15.0 1.50 PVC 

165-4 17647.73 25030.82 15.0 1.50 PVC 

165-4A 17657.15 25017.44 15.0 Not Found 

165-5 17642.93 25037.90 15.0. 1.50 PVC 

165-5A 17661.44 25012.64 15.0 Not Found 

165-5B 17657.35 25020.87 15.0 1.25 PVC 

165-6 17659.28 25009.24 . 15.0 1.00 PVC 

165-7B 17654.79 25023.89 15.0 1.50 PVC 



COORDINATES 
WELL NORTH EAST 

165-8B 17651.07 25026.62 
165-9B 17649.24 25028.87 
165-X 17658.36 25017.87 
165-Y 17641.17 25037.11 
165N 17667.44 25007.12 
165NE 17661.58 25023.30 . 
165NW 17651.49 25016.39 
165S 17638.67 25043.39 
165SE 17649.16 25039.31 
165SS 17650.76 25028.68 
16SSW 17639.90 25029.61 
166 17019.05 24385.85 
173 16834.27 24352.23 
175 17011.52 24405.85 
177 16932.88 24382.37 
178SS 17556.97 24990.72 
181 16893.61 24379.90 
183 16833.51 24366.31 
187 , 16861.92 24391.90 
189 16825.56 24382.82 
1925S 17620.13 25001.88 
1995S 17595.10 24977.22 
2+02 16674.21 24467.88 
2+26 16695.99 24467.03 
2+51 16724.09 24464.48 
2-1 17817.08 25121.63 
2-lB 17808.68 25125.25 
2-2 17804.34 25133.02 
2-3 17791.59 25146.03 
2-4 17776.31 25160.67 
2-5 17762.29 25175.31 
201 16817.55 24423.83 
203 16773.11 24007.84 
215 16890.20 23991.92 
218 16774.40 23998.59 
220 16832.90 23984.74 
224 16896.54 23971.80 
226 16809.03 23974.12 
230 16871.99 23956.55 
233 16802.50 23959.59 
235 16873.33 23937.11 
238 16792.25 . 23941.12 
239 16853.58 23922.04 
242 16785.64 23927.28 
243 16841.91 23906.81 
246 16784.47 23916.13 

248 16838.90 23892.94 
250 16775.50 23897.23 

252-1 16470.60 23939.30 
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http:23939.30
http:16470.60
http:23897.23
http:16775.50
http:23892.94
http:16838.90
http:23916.13
http:16784.47
http:23906.81
http:16841.91
http:23927.28
http:16785.64
http:23922.04
http:16853.58
http:23941.12
http:16792.25
http:23937.11
http:16873.33
http:23959.59
http:16802.50
http:23956.55
http:16871.99
http:23974.12
http:16809.03
http:23971.80
http:16896.54
http:23984.74
http:16832.90
http:23998.59
http:16774.40
http:23991.92
http:16890.20
http:24007.84
http:16773.11
http:24423.83
http:16817.55
http:25175.31
http:17762.29
http:25160.67
http:17776.31
http:25146.03
http:17791.59
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http:24464.48
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http:24467.03
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http:16674.21
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http:24391.90
http:16861.92
http:24366.31
http:16833.51
http:24379.90
http:16893.61
http:24990.72
http:17556.97
http:24382.37
http:16932.88
http:24405.85
http:17011.52
http:24352.23
http:16834.27
http:24385.85
http:17019.05
http:25029.61
http:17639.90
http:25028.68
http:17650.76
http:25039.31
http:17649.16
http:25043.39
http:17638.67
http:25016.39
http:17651.49
http:25023.30
http:17661.58
http:25007.12
http:17667.44
http:25037.11
http:17641.17
http:25017.87
http:17658.36
http:25028.87
http:17649.24
http:25026.62
http:17651.07
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CASING 
COORDINATES DEPTII DIAMETER CASING 

WELL NORTII EAST ...au.. ...!!!!L. MATERIAL STATUS 

253 16763.43 23888.01 3.00 PVC 
255 16839.49 23873.13 3.00 PVC 
257 16822.65 23860.81 3.00 PVC 
258 16743.65 23877.06 3.00 PVC 
261 17055.64 23995.98 4.00 PVC 
265 17036.62 23997.02 4.00 PVC 
269 17021.44 24000.25 4.00 PVC 
274 17010.50 23938.50 4.00 PVC 
275-1 16446.20 23970.20 7.1 1.00 PVC 
277 16954.00 23782.49 4.00 PVC 
278 17009.88 23917.00 4.00 PVC 
279 16701.65 24206.62 6.00 STEEL 
279·1 16490.10 23962.60 8.4 1.00 PVC 
279-2 16484.40 23962.40 9.6 1.00 PVC 
279-3 16471.90 23961.80 8.4 1.00 PVC 
279-4 16460.50 23961.40 7.7 1.00 PVC 
279-5 16448.60 23961.10 7.0 1.00 PVC 
279-6 16450.60 23962.40 14.3 1.00 PVC 
279-N 16497.10 23962.80 9.4 1.00 PVC 
279-NE 16478.20 23968.50 9.6 1.00 PVC 
279-NW 16478.20 23955.70 10.2 1.00 PVC 
279-S 16443.10 23960.70 11.6 1.00 PVC 
279-SE 16460.90 23967.30 10.1 1.00 PVC 
279·SW 16461.70 23955.50 8.4 1.00 PVC 
282 16962.83 23802.13 4.00 PVC 
284 16755.45 23985.04 6.00 STEEL 

284-1 16448.40 23951.10 7.0 1.00 PVC 
285.1(S) 16500.70 23950.20 6.6 1.50 PVC 

286 17003.20 23905.12 4.00 PVC 
288-1 16533.50 23937.50 11.7 1.50 PVC 

288-2 16523.60 23938.90 12.3 1.50 PVC 

288-3 16515.00 23940.10 9.6 1.50 PVC 

288-4 16506.90 23941.10 10.7 1.50 PVC 
288-5 16496.50 23942.70 7.6 1.00 PVC 

288-6 16498.10 23942.70 10.0 1.00 PVC 

288·N 16539.70 23936.30 9.8 1.50 PVC 

288·NE 16528.00 23942.50 7.7 1.50 PVC 

288·NW 16525.80 23934.00 7.5 1.50 PVC 

288·S 16491.20 23943.50 2.7 1.00 PVC 

288-SE 16508.20 23945.60 12.1 1.50 PVC 

288-SW 16507.00 23937.00 5.6 1.50 PVC 

290 16952.10 23822.48 4.00 PVC 

293 16960.68 23837.77 4.00 PVC 

3+03 16773.11 24458.03 20.3 3.00 PVC 

3+52 16818.25 24452.43 23.9 3.00 PVC 

3+76 16840.88 24449.03 23.3 3.00 PVC 

3·1 17806.88 25107.80 15.0 2.00 PVC 

3·2 17792.87 25119.19 15.0 1.25 PVC 

3·3 17778.85 25131.39 15.0 1.25 PVC 
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CASING 
COORDINATES DEPm DIAMETER CASING 

WELL NORm EAST JfU.. -llnL MATERIAL STATUS 

3-4 17761.02 25146.03 15.0 1.25 PVC 
3-5 17748.28 25158.23 15.0 1.25. PVC 
304 16967.27 23857.00 4.00 PVC 
34 17002.27 24256.15 4.00 PVC 
36 16983.71 24272.78 4.00 STEEL 
382 15814.00 24025.00 3.00 PVC 
39-1 16929.31 24244.18 4.00 PVC 
39-2 16948.11 24247.05 4.00 PVC 
39-3 16904.44 24237.47 3.50 PVC 
4+01 16870.56 24445.99 26.1 3.00 PVC 
4+27 16893.80 24443.19 25.4 3.00 PVC 
4+58 16922.75 24440.75 28.1 3.00 PVC 
4+77 16943.31 24437.96 29.6 3.00 PVC 
4-1 17787.77 25100.48 15.0 1.25 PVC 
4-2 17776.31 25110.24 15.0 1.25 PVC 
4-3 17763.56 25121.63 15.0 1.25 PVC 
4-4 17749.55 25133.83 15.0 1.25 PVC 
4-5 17738.08 25145.22 15.0 1.25 PVC 
41 16981.93 24291.23 4.00 PVC 
4S 17726.62 25154.16 15.0 1.25 PVC 
5+04 16969.46 24435.04 25.7 3.00 PVC 
5+27 16991.24 24431.87 27.5 3.00 PVC 
5+50 17013.87 24428.95 27.1 3.00 PVC 
5+77 17041.00 24424.94 27.4 3.00 PVC 
5-1 17778.32 25090.69 15.0 200 PVC 
5-2 17768.92 25099.73 15.0 1.25 PVC 
5-3 17754.83 25111.57 15.0 1.25 PVC 
5-4 17741.06 25122.03 15.0 1.25 PVC 
5-5 17723.04 25136.06 15.0 1.25 PVC 
5S 17714.19 25143.22 15.0 1.25 PVC 
6+16 17065.21 24411.92 27.2 3.00 PVC 
6-1 17714.85 2512230 15.0 1.00 PVC 
6-2 17730.25 25112.12 15.0 1.00 PVC 
6-3 17743.36 25100.83 15.0 1.50 PVC 
6-4 17754.17 25091.20 15.0 1.00 PVC 

6-5 17766.62 25081.02 15.0 1.50 PVC 

6N 17772.33 25071.66 15.0 1.50 PVC 
6NE 17754.83 25100.01 15.0 1.25 PVC 

6NW 17744.40 25087.79 15.0 1.25 PVC 

6S 17708.30 25128.08 15.0 1.25 PVC 

6SE 17734.84 25117.62 15.0 1.25 PVC 

6SW 17724.68 25107.44 15.0 1.25 PVC 

7+81 17121.29 24258.15 16.5 3.00 PVC 

7-1 17737.40 25062.80 15.0 Not Found 

7-10B 17710.77 25090.47 15.0 1.50 PVC 

7-11B 17706.13 25094.51 15.0 1.25 PVC 

7-12B 17701.90 25099.36 15.0 1.50 PVC 

7-13B 17699.87 25101.78 15.0 1.25 PVC 

7-14B 17698.03 25104.23 15.0 1.25 PVC 
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CASING 
COORDINATES DEPTII DIAMETER CASING 

WELL NORTII EAST lID.. -1i!!L MATERIAL STATUS 

7-15B 17696.60 25105.91 15.0 1.25 PVC 
7-1A 17729.45 25063.35 15.0 1.25 PVC 
7-1B 17738.96 25064.06 15.0 1.25 PVC 
7-2A 17714.42 25087.78 15.0 1.00 PVC 
7-2B 17736.61 25066.54 15.0 1.50 PVC 
7-3 17713.02 25088.06 15.0 Not Found 
7·3A 17704.65 25098.39 15.0 1.25 PVC 
7·3B 17734.94 25068.27 15.0 1.50 PVC 
7-4 17703.54 25097.61 15.0 1.50 PVC 
7-4A 17696.31 25108.21 15.0 1.25 PVC 
7-4B 17732.51 25070.39 15.0 1.50 PVC 
7·5 17694.87 25106.03 15.0 1.50 PVC 
7-SA 17727.78 25072.96 15.0 1.50 PVC 
7-SB 17728.48 25073.97 15.0 1.50 PVC 
7-6 17691.23 25107.81 15.0 6.00 STEEL 
7-6B 17725.78 25077.26 15.0 1.50 PVC 
7-7B 17722.13 25080.62 15.0 1.50 PVC 
7-8B 17718.26 25084.08 15.0 1.50 PVC 
7-9B 17714.74 25087.13 15.0 1.50 PVC 
7N 17746.34 25056.66 15.0 1.25 PVC 
7S 17689.18 25113.54 15.0 1.25 PVC 
7SS 17715.54 25085.39 15.0 2.00 STL.STEEL 
&-1 17723.25 25050.74 15.0 1.50 PVC 
&-2 17713.71 25061.75 15.0 1.25 PVC 
8-3 17703.22 25074.36 15.0 1.50 PVC 
8-4 17695.35 25083.98 15.0 1.50 PVC 
8-5 17687.73 25094.39 15.0 1.50 PVC 

8·6 17686.94 25097.80 15.0 6.00 STEEL 
8N 17730.40 25045.33 15.0 1.25 PVC 

8NE 17722.77 25069.36 15.0 1.25 PVC 

8NW 17706.56 25059.75 15.0 1.25 PVC 

SS 17679.62 25104.20 15.0 1.25 PVC 

SSE 17705.37 25086.78 15.0 1.25 PVC 
SSSS 17712.28 25062.55 15.0 2.50 STL.STEEL 

SSW 17690.35 25078.37 15.0 1.25 PVC 

STSS 17714.19 25067.56 15.0 2.50 STL.STEEL 

9·1 17712.40 25042.32 15.0 1.50 PVC 

9·1A 17674.02 25085.42 15.0 1.50 PVC 

9·2 17702.39 25054.94 15.0 1.50 PVC 

9-2A 17686.12 25074.92 15.0 1.50 PVC 

9-3 17693.62 25064.75 15.0 1.50 PVC 

9SS 17706.56 25048.98 15.0 2.50 STLSTEEL 

A-UNK 16984.94 24400.41 1.50 ALUMINUM 

B-UNK 16985.02 24282.45 1.50 

C-UNK 17046.11 24403.38 4.00 STEEL 

OXI 17192.53 24618.85 3.00 PVC 

C5Xl 16717.68 24607.63 3.00 PVC 

C5X2 16715.58 24617.44 3.00 PVC 

CAP7A 16028.68 24434.39 3.00 PVC 
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CASING 
COORDINATES DEPTII DIAMETER CASING 

WELL NORTH EAST ..au.. -ill!L MATERIAL STATUS 

CAP7B 16036.84 24428.84 3.00 PVC 
CAP7C 16054.01 24413.94 3.00 PVC r 

CAP7D 16075.22 24408.26 3.00 PVC 
CAP7E 16090.01 24399.15 3.00 PVC 
D-UNK 16885.56 24274.85 2.00 STLSTEEL 
E-UNK 16802.95 24341.18 2.00 ALUMINUM 
ETF-Ol 16755.97 23641.19 28.7 6.00 STEEL 
E1F-02 16778.27 23665.16 31.8 6.00 STEEL Not Found 
E1F-03 16764.91 23672.79 30.8 6.00 STEEL 
E1F-04 16749.15 23673.34 30.8 6.00 STEEL 
E1F-05 16732.49 2366530 30.3 6.00 STEEL 
E1F-06 16724.10 23650.96 30.1 6.00 STEEL 
E1F-07 16723.19 23633.64 30.4 6.00 STEEL 
ETF-08 16729.23 23618.57 29.8 6.00 STEEL 
E1F-09 16745.32 23610.28 30.9 6.00 STEEL 
E1F-I0 16763.48 23609.83 31.1 6.00 STEEL 
E1F-ll 16773.04 23702.57 49.6 6.00 STEEL 
E1F-12 16737.94 23584.36 50.1 6.00 STEEL 
E1F-16 16841.45 23614.14 244.5 6.00 STEEL Not Found 
ETF-17 16782.86 23606.38 18.7 3.00 PVC 
E1F-18 16791.16 23624.78 19.5 3.00 PVC 
ETF-19 16799.41 23643.83 20.1 3.00 PVC 
E1F-20 16769.52 23606.72 21.8 3.00 PVC 
E1F-21 16776.48 23621.54 20.4 3.00 PVC 
E1F-22 16788.03 23641.20 22.5 3.00 PVC 
E1F-23 16797.92 23659.16 203 3.00 PVC 
E1F-24 16762.61 23620.24 21.6 3.00 PVC 
E1F-25 16773.88 23637.95 21.6 3.00 PVC 
E1F-26 16784.95 23655.52 21.2 3.00 PVC 
E1F-27 16745.55 23616.44 20.4 3.00 PVC 
E1F-28 16756.48 23632.12 20.3 3.00 PVC 
ETF-29 16769.40 23651.35 20.7 3.00 PVC 
E1F-31 16743.16 23628.76 173 3.00 PVC 
ETF-32 16753.22 23646.40 19.8 3.00 PVC 
E1F-33 16764.51 2366209 20.0 3.00 PVC 

E1F-34 1673238 23623.74 21.9 3.00 PVC Not Found 

ETF-35 16740.99 23641.55 20.6 3.00 PVC 
E1F-36 16749.06 23658.60 21.2 3.00 PVC 

ETF-37 16757.00 23674.92 21.4 3.00 PVC 

ETF-38 16727.75 23637.84 22.0 3.00 PVC 

ETF-39 16735.81 23654.86 22.2 3.00 PVC 

ETF-40 16743.62 23671.35 20.7 3.00 PVC 

ETF-41 16775.08 23615.37 
ETF-42 16768.83 23647.66 
ETF-43 16756.82 23667.03 200 PVC 

ETF-44 16781.68 23631.73 3.00 PVC 

ETF-45 16769.90 23658.30 3.00 PVC 

ETF-46 16737.53 23635.74 
ETF-47 16790.02 23644.27 3.00 PVC 
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CASING 
COORDINATES DEPTH DIAMETER CASING 

WELL NORTH 

ETF-48 16792.11 
ETF-49 16749.51 
ElF-50 16752.47 
ETF-51 16744.00 
ETF-52 16744.80 
ETF~60 16719.64 
ETF-61 16680.62 
ETF-62 16643.92 
ETF-63 16659.22 
ETF-64 16775.48 
ETF-65 16725.93 
ETF-66 16678.40 
ETF-AUNK 16748.05 
ETF-BUNK 16772.16 
E1F-CUNK 16775.39 
ETF-GTI 16766.99 
ETF-Gn 16771.12 
ETF-Gn 16773.09 
E1F-T-l 16573.69 
ElF-T-2 16572.15 
ETF-T-3 16572.39 
E1F-T-4 16575.98 
ETF-T-5 16563.84 
ETF-T-6 16554.17 
ETF-T-7 16562.33 
EXP-4 17017.56 
EXP-5 16927.81 
F-UNK 16821.32 
G-UNK 16573.14 
H-UNK 16575.74 
HDTF-l 16397.39 
HDTF-2 16409.18 
HDTF-3 16424.95 
HDTF-4 16361.54 
I-UNK 16566.80 
J-UNK 16644.85 
K-UNK 16702.80 
L-UNK 16739.36 
M-UNK 16743.81 
N-UNK 16925.93 
NAT6-10 16528.19 
O-UNK 16893.07 
P-UNK 16933.39 
Q-UNK 16881.72 
R-UNK 16827.43 
S-UNK 16782.15 
SITWLI0 17146.07 
SITWLII 17139.32 
SITWL13 17159.50 

EAST 

23650.00 
23622.82 
23625.14 
23650.29 
23652.92 
23579.65 
23596.28 
23612.82 
23674.22 
23694.32 
23730.29 
23742.97 
23657.64 
23635.93 
23634.87 
23645.68 
23639.66 
23613.66 
23687.86 
23689.78 
23686.38 
23687.95 
23689.10 
23690.19 
23704.10 
24424.29 
24432.54 
24234.80 
23946.35 
23906.92 
23172.87 
23161.35 
23159.73 
23158.39 
23843.79 
23881.55 
23959.51 
23870.73 
23871.22 
24006.26 
23203.77 
23843.07 
23690.85 
23714.62 
23749.01 
23772.93 
24365.46 
24359.19 
24399.51 

...au... 


26.0 
27.0 

-1!!!L 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.00 
3.00 
3.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1.50 
2.50 
3.00 
3.00 
4.00 
4.00 
4.00 
4.00 
1.00 
2.00 
6.00 
2.00 
2.00 
2.00 
2.00 
2.00 
3.00 
3.00 
3.00 
3.00 
4.00 
4.00 
4.00 

MATERIAL STATUS 

PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 

Not Found 
PVC 
STEEL 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
STEEL 
ALUMINUM 
STEEL 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
ALUMINUM 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 

http:24399.51
http:24359.19
http:24365.46
http:23772.93
http:23749.01
http:23714.62
http:23690.85
http:23843.07
http:23203.77
http:24006.26
http:23871.22
http:23870.73
http:23959.51
http:23881.55
http:23843.79
http:23158.39
http:23159.73
http:23161.35
http:23172.87
http:23906.92
http:23946.35
http:24234.80
http:24432.54
http:24424.29
http:23704.10
http:23690.19
http:23689.10
http:23687.95
http:23686.38
http:23689.78
http:23687.86
http:23613.66
http:23639.66
http:23645.68
http:23634.87
http:23635.93
http:23657.64
http:23742.97
http:23730.29
http:23694.32
http:23674.22
http:23612.82
http:23596.28
http:23579.65
http:23652.92
http:23650.29
http:23625.14
http:23622.82
http:23650.00
http:17159.50
http:17139.32
http:17146.07
http:16782.15
http:16827.43
http:16881.72
http:16933.39
http:16893.07
http:16528.19
http:16925.93
http:16743.81
http:16739.36
http:16702.80
http:16644.85
http:16566.80
http:16361.54
http:16424.95
http:16409.18
http:16397.39
http:16575.74
http:16573.14
http:16821.32
http:16927.81
http:17017.56
http:16562.33
http:16554.17
http:16563.84
http:16575.98
http:16572.39
http:16572.15
http:16573.69
http:16773.09
http:16771.12
http:16766.99
http:16775.39
http:16772.16
http:16748.05
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CASING 
COORDINAlES DEPTH DIAMETER CASING 

WELL NORTH EAST Jru.. --!!nL MATERIAL STATIJS 

SITWL14 17147.84 24413.11 4.00 PVC 
SITWL15 17179.05 24391.78 23.0 200 STEEL 
SITWL16 17192.24 24384.11 18.0 2.00 STEEL 
SITWL17 17204.57 24411.49 23.0 200 STEEL 
SITWL18 17212.04 24374.12 23.0 2.00 STEEL 
SITWL19 17175.40 24341.82 23.0 200 STEEL 
SITWL20 17140.68 24406.98 21.0 200 STEEL 
SITWL21 17136.96 24388.59 15.0 200 STEEL 
SITWL22 17116.64 24395.00 20.0 200 STEEL 
SITWL23 17107.90 24409.06 18.0 200 STEEL 
SITWL24 17106.38 24423.01 18.0 200 STEEL 
SITWL25 17126.84 24428.38 23.0 200 STEEL 
SITWL26 17516.78 24702.44 20.0 200 STEEL 
SITWL27 17523.15 24683.54 23.0 200 STEEL 
SITWL28 17519.68 24669.78 23.0 200 STEEL 
SITWL30 17445.39 24642.90 20.0 200 STEEL 
SITWL31 17450.41 24632.43 15.0 200 STEEL 
SITWL32 17460.86 24627.03 15.0 200 STEEL 
SITWL33 17466.71 24596.81 17.0 200 STEEL 
SITWL34 17445.81 24592.26 17.0 2.00 STEEL 
SITWL35 17407.55 24623.51 20.0 200 STEEL 
SITWL36 1739232 24606.97 23.0 200' STEEL 
SITWL37 17348.87 24578.77 200 STEEL 
SITWL38 16035.85 24463.99 23.0 200 STEEL 
SITWL39 16053.22 24500.95 23.0 200 STEEL 
SITWL40 16051.47 24461.54 25.0 200 STEEL 
SITWL41 16068.43 24496.71 23.0 ·200 STEEL 
SITWL42 16071.03 24463.72 23.0 200 STEEL 
SITWL43 16064.54 24427.61 23.0 200 STEEL 
SITWL44 16086.55 24448.68 23.0 200 STEEL 
SITWL45 16108.34 24493.36 20.0 2.00 STEEL 
SITWL46 16114.80 24469.84 23.0 200 STEEL 
SITWL47 16098.47 24432.56 20.0 200 STEEL 
SITWL6 17443.70 24613.26 18.0 200 STL.STEEL 
SITWL7 17406.61 24591.09 18.0 200 STI-STEEL 
SITWL8 17387.23 24587.99 18.0 200 STI-STEEL 
SITWL9 17153.10 24372.01 4.00 PVC 
SITWLUNX 16133.26 24421.76 4.00 PVC 

T-l 16398.76 2355276 9.1 Destroyed 

T-3 16360.0 23500.0 15.0 2.00 PVC Not Found 

T-4 16350.0 23600.0 12.0 2.00 PVC Not Found 

T-11 16250.00 23500.0 14.0 2.00 PVC Not Found 

T-12 16366.9 23600.0 10.0 200 PVC Not Found 

T-21 16150.0 23300.0 21.0 2.00 PVC Not Found 

T-34 16050.0 23400.0 15.0 200 PVC Not Found 

T-5 16343.83 23695.66 4.7 Destroyed 

T-7 16299.72 23550.04 9.4 Destroyed 

T-9 17676.13 25080.04 6.00 STEEL 

TI01 16423.00 25037.00 10.9 1.00 PVC 
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CASING 
COORDINATES DEPTII DIAMElER CASING 

WELL NORTH EAST ...ffil.. ..l.i.!!L MAlERIAL STATUS 

TI03 17703.00 24683.00 17.0 1.00 PVC 
T105 16574.00 24642.00 10.1 1.00 PVC 
THO 16684.00 24650.00 8.8 1.00 PVC 
T112 16628.00 24651.00 10.4 1.00 PVC 
T120 17650.00 24637.00 14.3 1.00 
T121 17106.00 24629.00 14.8 1.00 PVC 
TI23·1 16987.51 24310.33 2.00 SlLSlEEL 
T123-2 16966.72 24304.29 2.00 SlLSTEEL 
TI23-3 16958.89 24302.58 2.00 SlLSlEEL 
TI25 17042.64 24339.40 3.00 PVC 
Tl26 17692.54 25036.23 6.00 SlEEL 
T133 17015.00 24351.17 3.00 PVC 
T142 17654.44 25072.46 6.00 SlEEL 
T145 16824.86 24232.70 
T147 16823.03 24253.99 2.00 PVC 
T150 16824.98 24269.70 2.00 PVC 
T150-1 16829.51 24267.90 2.00 SlLSlEEL 
T150-2 16842.83 24275.55 2.00 SlLSlEEL 
T150-3 16852.33 24273.64 2.00 SlLSTEEL 
T1504 16862.59 24273.41 2.00 SlLSTEEL 
T150-5 16870.70 24277.80 2.00 SlLSTEEL 
TI52 16825.47 24285.14 2.00 PVC 
T152-1 16816.59 24289.03 2.00 SlLSlEEL 
T152-2 16840.07 24292.31 2.00 SlLSlEEL 
T152-3 16850.36 24290.57 2.00 SlLSTEEL 
T1524 16862.30 24290.44 2.00 SlLSTEEL 
T155 17541.52 25004.44 6.00 SlEEL 
T161 16895.10 24343.43 2.00 PVC 
T162 15768.00 24082.00 11.4 1.50 PVC 
T163 16812.44 24319.61 3.00 PVC 

T165 17659.45 25008.90 6.00 SlEEL 

TI68 16970.15 24378.73 2.00 STEEL 
T171 16885.25 24356.03 2.00 PVC 
Tl78 17562.58 24991.86 6.00 STEEL 
TI80 15862.00 24076.00 14.3 1.50 PVC 
Tl85 16929.10 24403.03 3.00 PVC 
T191 16940.99 24417.58 3.00 PVC 

TI92 17622.76 24988.85 6.00 SlEEL 

T193 16857.93 24405.83 2.00 PVC 

TI96 16820.45 24401.66 2.00 PVC 

T198 16866.55 24427.03 2.00 PVC 

TI99 17606.41 24987.15 6.00 STEEL 

1'201 16914.55 24398.91 
1'203 16848.67 24439.98 2.00 PVC 

1'205 16805.89 24436.87 4.00 PVC 

1'207 16762.32 24442.42 6.00 SlEEL 

1'225 15949.00 24054.00 14.6 1.50 PVC 

T237 15842.00 24113.00 14.6 1.50 PVC 

1'241 15793.00 24134.00 11.7 1.50 PVC 
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CASING 
COORDINAlES DEPTH DIAMETER CASING 

WELL NORm EAST J.ru.. ...li!!L MATERIAL STATUS 

. ruo 16836.99 23865.88 3.00 STL.STEEL 
1'260·2 16614.80 23908.80 9.5 2.00 STL.STEEL 
1'26Q.3 16592.10 23908.70 7.0 2.00 STL.STEEL 
1'308 16757.00 24673.00 9.7 1.00 
1'315 16575.00 24965.00 8.3 2.00 STL.STEEL 
1'318 16638.00 24719.00 9.8 1.00 PVC 
1'329 16678.00 24922.00 9.9 1.00 PVC 
1'33 17033.87 24265.94 3.00 PVC 
1'330 17044.00 24562.00 15.0 1.00 PVC 
1'35 17020.20 24279.83 3.00 PVC 
1'352 15950.00 24111.00 13.5 1.50 PVC 
1'363 16989.00 24567.00 12.4 1.00 PVC 
T367 15896.00 24148.00 10.5 1.50 PVC 
1'370 17587.00 24683.00 13.8 
1'373 15994.00 24126.00 12.5 1.50 PVC 
1'374 15806.00 24177.00 12.2 1.50 PVC 
1'380 17642.00 24680.00 11.5 1.00 
1'395 16718.00 24942.00 9.3 1.00 PVC 
1'397 17049.00 24508.00 14.5 1.00 PVC 
T40 17060.18 24306.44 3.00 STEEL 
T408 17169.00 24550.00 14.8 1.00 PVC 
T41-1 16994.56 24294.65 2.00 S'lLSTEEL 
T41-2 16972.19 24289.20 2.00 S'lLSTEEL 
T41-3 16964.71 24286.70 2.00 STL.STEEL 
T413 16598.00 25006.00 9.7 1.00 PVC 
T414 16650.00 24987.00 9.7 1.00 PVC 
T417 17140.90 24529.30 12.8 2.00 S'lLSTEEL 
T42 16918.43 24254.86 2.00 PVC 
T422 15876.00 24189.00 9.2 1.50 PVC 
T424 16038.00 24168.00 13.9 1.50 PVC 
T426 16729.00 24982.00 10.4 1.00 PVC 
T44 15809.00 23965.00 15.0 1.50 PVC 
T444 17660.00 24715.00 13.3 1.00 STL.STEEL 
T453 15929.00 24220.00 8.7 1.50 PVC 
T57 15761.00 24032.00 14.8 1.50 PVC 
T60 15700.00 24053.00 11.4 1.50 PVC 
T63 15873.00 24026.00 14.6 1.50 PVC 
T69 16870.00 24565.00 10.4 1.00 PVC 

1'82 17702.00 24641.00 13.2 1.00 PVC 

T84 17057.00 24690.00 14.1 1.00 PVC 

T85 16638.00 24614.00 10.5 1.00 PVC 

T92-1 16733.00 24613.00 11.6 1.00 PVC 

T92-2 16728.00 24615.00 11.2 1.00 
TR-Ol 16002.00 24375.00 46.8 4.00 PVC Not Found 

TR-02 15872.00 24541.00 21.7 4.00 PVC Not Found 

TR-03 15762.00 24331.00 23.3 4.00 PVC 

TR-04 15882.00 24409.00 32.2 4.00 PVC 

TR-05 15867.00 24405.00 30.5 4.00 PVC 

TR-06 15855.00 24393.00 31.0 4.00 PVC 
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TR-07 
TR·08 
TR-09 
TR-IO 
TR-U 
TR-12 
UNKAA 

15851.00 
15856.00 
15867.00 
15881.00 
15882.00 
15946.00 
16414.81 

24378.00 
24363.00 
24352.00 
24348.00 
24379.00 
24377.00 
24086.86 

30.7 
31.5 
32.6 
35.2 
29.1 
34.1 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
2.00 

PVC 
PVC 
PVC 
PVC 
PVC 
PVC 
PVC 

Not Found 
Not Found 
Not Found 
Not Found 
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APPENDIXD 

PLUGGING AND ABANDONMENT PROCEDURES 

D.l PURPOSE 

The purpose of this appendix is to describe detailed procedures for the P&A of wells in' 
WAG 6 at ORNL. . 

Dol SCOPE 

These procedures are intended to provide for effective decommissioning ofwells in order 
to prevent the migration of contaminants. 

D.3 RESPONSIBn.mES 

WAG 6 Project personnel shall submit a We)) P&A Field Operations Planning Form 
(Appendix E) to the WAG 6 Project Manager and ORNL Groundwater Program 
Coordinator (GPC) for approval before field activities begin. Any deviations from the 
procedures shall be approved by both of these offices prior to implementation. In particular, 
the results of pressure grouting, as required for wells that have their casings split or 
perforated (Sect. D.5.4 and D.5.5), should be evaluated, when sufficient experience has been 
gained with the various well wells encountered, to determine if the procedure should be 
modified or eliminated. 

A geologist or qualified engineer shall be on site to record all information and to verify 
that the P&A activities are completed as planned. That individual is responsible for 
identifying any contaminated material generated on site in accordance with ORNL/M-116/Rl, 
"Health, Safety, and Environmental Protection Procedure for Excavating Operations", and for 
implementing procedures to control and dispose of such material. 

Within a specified time interval of completing the field work on each well, the ORNL 
Well Plugging and Abandonment Report (Appendix F) shall be submitted to the to WAG 6 
project oversight personnel, who shall provide it to the GPC after .verification of its accuracy 
and completeness. 

D.4 REQUIRED EQUIPMENT 

The following equipment at a minimum, shall be required: 

• 	 rotary drill rig, water truck, and support vehicles; aU in good mechanical condition, 
properly equipped to complete the specified work; 
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• 	 grout mixers and mixing tanks, including a separate mixer and holding tank for shear 
mixing bentonite and water prior to adding the cement, grout pumps, water pumps, 
and hoses; , 

• 	 portable mud pan and mud balance; 

• 	 plastic sheeting (4 mil thickness); 

• 	 containers for collecting and transporting potentially hazardous or radioactive drilling 
fluid, drill cuttings, fluid grout, groundwater, and well casing; 

• 	 hot water pressure washer with an operating range equal to or greater than 800 psi 
and at least 180°F; and 

• 	 A downhole camera and supporting equipment. 

D.5 PLUGGING AND ABANDONMENT PROCEDURES 

D.5.1 	 Procedures for Wells in the Waste Trenches 

• 	 Measure and record the diameter and depth of the well, and depth to water. If the 
measurement indicates that the well is not open to its full depth, an attempt shall be 
made to dislodge any obstruction downward to the bottom of the well. Plastic 
sheeting shall be placed prior to obstruction dislodging operations, so as to protect the 
ground surface from contamination by equipment used in the operation. Removal of 
obstructions shall be attempted only by mechanical percussion or auger methods, with 
the auger operated in a fashion not to bring material to the surface. If the blockage 
can not be removed by this effort, the plugging operation shall continue in the portion 
of the well that is open. Removal of, or attempt to remove, blockages shall be 
documented in the Plugging and Abandonment Report. 

• 	 Calculate the minimum volume of coarse-granular (chips) and powdered bentonite 
required to plug the well to a level 3.5 feet below the ground surface by determining 
the inside volume of the well, including screen and casing as follows. 

v = 3.14 % r % D 	 (1) 
144 

where: 	 v = volume in cubic feet 
r =inside radius of well pipe in inches 
D = depth, in feet, of total well installation below ground surface 
minus 3.0 feet 

• 	 Bentonite chips shall be placed slowly into the well at a steady rate not to exceed 25 
pounds per minute, up to a level 3.5 feet below the ground surface. Throughout this 
process, the depth to the bentonite shall be measured and rodded at least at one foot 
intervals (as determined by placement of the quantity of bentonite calculated to yield 
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this interval), with a pole clearly marked in In-foot intervals. If measurement 
indicates that the bentonite has bridged in the casing, the blockage will be removed 
by manipulation of the measuring pole with an augering action, and ~he rate of 
placement of bentonite chips reduced so that bridging will not reoccur. 

• 	 Sufficient powdered bentonite shall be placed on top of the coarse-granular bentonite 
to bring the bentonite to a level 3.0 feet below the ground surface. This shall be 
followed by Type 1 cement grout to a depth of 1.0 feet below the surface. Type 1 
cement grout shall be mixed to a water/cement ratio (by volume) of 0.7 part potable 
water to 1 part portland cement (5.2 gal of water to one 94 lb bag of cement). This 
mix will yield a grout with a density of 114.2 pounds per cubic foot (15.3 lbs/gal). 

• 	 When the grout has set (minimum 24 hours), the casing shall be removed to a depth 
. of 1.0 feet below the ground surface. If the grout level was less than 1.0 feet below 

the ground surface prior to casing removal, grout must be added to bring the grout 
to that level. Grout can be added either before the casing is removed, or after its 
removaL However, the grout must set for at least 24 hours b~fore the casing 
excavation can be backfilled. 

• 	 The casing excavation shall be backfilled with the excavated soil placed in layers no 
thicker than 6 inches. Each 6-inch layer of placed soil shall be compacted with three 
passes of a power-operated tamping machine. Additional clay (CL, as described by 
the Unified Soil Classification System) soil shall be provided to replace the volume of 
the casing removed and any volume decrease due to compaction. The completed 
backfill will be graded so that it will not pond surface water. 

• 	 As prescribed in Sect. 3.7.5, decontaminate equipment and tools. 

D5.2 	Procedures for French Drain Wells 

• 	 Measure and record the diameter and depth of the well, and the depth to water. If 
the well has an obstruction located 5 feet or higher from the bottom, the well will be 
inspected via a downhole camera, and the obstruction removed to eliminate the 
potential for later subsidence. Obstructions can be dislodged by percussion or drilled 
out with an auger or fluid rotary method. 

• 	 calculate the minimum volume of 3/4-inch, maximum size, stone required to fill the 
well to a level 2.0 feet below the ground surface by determining the inner volume of 
the well, including the screen and casing, using equation (1), above, where: 

v = calculated volume in cubic feet 
r = inside radius of well pipe in inches 
D = depth, in feet, of total well installation below ground surface, minus 2.0 

feet 

• 	 Slowly (so as not to bridge in the casing) pour stone into the well to a level 2.0 feet 
below the ground surface. Throughout this process, measure the depth to the stone 
at two foot intervals (as determined by placement of the quantity of stone calculated 
to yield this interval), with a pole clearly marked in l/2-foot intervals. 
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• 	 Remove the casing to a depth of 2.0 feet below the ground sudace. 

• 	 The casing excavation shall be backfilled with the excavated soil placed in layers no 
thicker than 6 inches. Each 6-inch layer of placed soil shall be compacted with three 
passes of a power-operated tamping machine. Additional clay (CL, as described by 
the Unified Soil Classification System) soilshall be provided to replace the.-volume of 
the casing removed and any volume decrease due to compaction. The completed 
backfill will be graded so that it will not pond surface water. 

• 	 As prescribed in Sect. 3.7.5, decontaminate equipment and tools. 

D.5.3 	 Pl'tX'A.'Xlures for Wells with Screened or Perforated Intakes 

• 	 Prepare the well site for P&A H present, remove protective posts. Where possible, 
any sampling hardware shall . be salvaged for future use by OR. Spread plastic 
sheeting, set up equipment, and prepare the containment facility to collect potentially 
contaminated groundwater, grout, drilling fluids, and drilling debris from the 
decommissioning operation. . 

• 	 Measure and record the diameter and depth of the well, and the depth to water. 
Compare the measured well depth with the recorded depth, and if the measurement 
indicates that the well may be blocked, inspect the well with a downhole camera. 
Mter viewing with the camera, decide whether to remove the obstruction by either 
drilling with a bit diameter less than the casing diameter, or dislodging it by percussion 
methods. 

• 	 H records do not document that the casinglborehole annulus was properly grouted at 
the time of installation, and the casing is more than 10 feet in length, perforate or 
split the casing throughout its length from a depth of 10 feet below the ground 
surface to the top of the well screen. The well depth should be measured after 
splitting or perforating the casing to ensure that the well is open for grouting. 

• 	 Calculate the minimum volume of grout required to fill the well to the ground surface 
by determining the inner volume of the well, including the screen and casing, using 
equation (I). above, where: 

v = calculated volume in cubic feet 
r = inside radius of well pipe in inches 
D =depth, in feet, of total weD installation below ground surface 

• 	 Type 1 cementlbentonite grout mix shall be 94 pounds of Type 1 cement, 3.8 pounds 
of powdered bentonite, and 8 gallons of potable water. This mix will yield a grout 
slurry of approximately 1.6 cubic feet having a density of 103 pounds per cubic foot 
(13.8 Ibs/gal), which results in a gravity grouting pressure of 0.7 psi per foot of the 
grout column. Mix the bentonite and water thoroughly by shear mixing prior to being 
mixed with the cement. Type 1 cement/bentonite grout shall be used in wells in which 
the casing is not split of perforated, and where the well screen length is 10 feet or 

. less. 
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• 	 Microfine-cement grout mix shall be one part micro fine cement (a portland/slag based 
mixture with at least 50% of particle size less than 4. microns) to one part potable 
water, by weight. Microfine cement is commonly supplied in 44 pound (20kg), 
therefore a one bag, 1 to 1, mix will yield approximately 0.94 cubic feet of grout slurry 
having a density of 94 pounds per cubic foot (12.5 Ibs/gal), which results in a gravity 
grouting pressure of 0.65 psi per foot of the grout column. Microfine-cement grout 
shall be used in all wells in which the casing is split or perforated, in wells with screens 
more than 10 feet in length, and in any wells constructed with casings perforated over 
most of their length. 

• 	 Insert a tremie pipe to the bottom of the well. Measure and mark the pipe to ensure 
that it is placed at the proper depth. 

• 	 Pump the prescribed type grout into the well through the tremie pipe, that is initially 
placed on the bottom of the well. The trernie pipe may be raised as grouting 
progresses, but always shall be at least 10 feet below the grout surface. Continue 
pumping the grout until undiluted grout reaches the ground surface. Determination 
of undiluted grout shall be made by monitoring the density of the grout with a mud 
balance; the density of the grout at the top of the well shall be equal to the density 
of the specified grout mix. After the grout pipe has been withdrawn, additional grout 
may be required to fill the well to within 3.0 feet the ground surface. 

• 	 Wells grouted with microfine-cement grout shall be pressure grouted through a packer 
set in the well casing at the ground surface or, if the casing has been slit or perforated 
above a depth of 10 feet below the ground surface, set the packer into the casing at 
'a depth of 10 feet below the ground surface. The grout line shall be attached to the 
packer and microfine-cement grout pumped to the well at a pressure slowly increased. 
The maximum pressure applied will be no greater than 9.0 psi. The ground surface 
will be carefully observed during pressure grouting, and if any grout appears at the 
ground surface, the pressure on the well shall immediately be relieved and the 
pressure grouting of that well terminated. Pressure grouting shall also be terminated 
if the well takes a quantity of grout equal to twice the minimum calculated volume of 
the well. When the maximum pressure is applied for period of 10 minutes with no 
significant grout takes, pressure grouting shall be terminated. 

• 	 When the grout has set (a minimum of 24 hours), the casing shall be removed to a 
depth of 3.0 feet below the ground surface. If the grout level was less than 3.0 feet 
below the ground surface prior to casing removal, grout must be added to bring the 
grout to that level. Grout can be added either before the cas~ng is removed, or after 
its removal. However, the grout must set for at least 24 hours before the casing 
excavation can be backfilled. 

• 	 The casing excavation shall be backfilled with the excavated soil placed in layers no 
thicker than 6 inches. Each 6-inch layer of placed soil shall be compacted with three 
passes of a power-operated tamping machine. Additional clay (CL, as described by 
the Unified Soil Classification System) soil shall be provided to replace the volume of 
the casing removed and any volume decrease due to compaction. The completed 
backfill will be graded so that it will not pond surface water. 
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• 	 As prescribed in Sect. 3.7.5, decontaminate equipment and tools. 

D.5.4 Procedures for Open-Hole Bedrock: Wells 

• 	 Prepare the well site for P&A If present, remove protective posts. Where possible, 
any sampling hardware shall be sa,Ivaged for future use by OR. Spread plastic 
sheeting, set up equipment, and prepare the containment facility to collect potentially 
contaminated groundwater, grout, drilling fluids, and drilling debris from the 
decommissioning operation. 

• 	 Measure and record the diameter and depth of the well, and the depth to water. 
Compare the measured well depth to the recorded depth, and if the measurement 
indicates the well may be blocked, it shall be inspected with a downhole camera. 
After viewing with the camera, decide whether to remove the obstruction either by 
drilling with a bit diameter less than the casing or rock-borehole diameter, or 
dislodging it by percussion methods. Also, if the well casing is to be split or 
perforated, and neither the length of the open-hole section or the length of the casing 
is known, the well shall be inspected by the downhole camera to determine the length 
of the well casing. 

• 	 If records do not document that the casinglborehole annulus was properly grouted at 
the time of installation, and the casing is more than 10 feet in length, perforate or 
split the casing throughout its length from a depth of 10 feet below the ground 
surface to the top of the open-hole section. The well depth should be measured after 
splitting or perforating the casing to ensure that the well is open for grouting. 

• 	 If the well casing will not be split or perforated, calculate the minimum volume of 
grout required to fill the well to the ground surface by determining the inner volume 
of the well, including the open-hole section and casing, using equation (1), above, 
where: 

v = calculated volume in cubic feet 
r = inside radius of well pipe in inches 
D = depth, in feet, to the bottom of the open borehole from the ground 

surface 

• 	 If the well casing will be split or perforated, calculate the minimum volume of grout 
required to fill the open-hole section of the well by determining its volume using 
equation (1), above, where: 

v = calculated volume in cubic feet 
r = inside radius of the well pipe in inches 
D = length, in feet, from the bottom of the casing to the bottom of the open 

borehole 

• 	 If the well casing will be split or perforated, also calculate the minimum volume of 
microfine-cement grout required to fill the cased portion of the well by determining 
the inner volume of the casing from the top of the open-hole portion of the well to 
the ground surface using equation (1), above, where: 
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v = calculated volume in cubic feet 

r = inside radius of the well pipe in inches 

o = length, in feet, of the well pipe from the top of the open portion of the 

well to the ground surface 

•. 	 Type 1 cement/bentonite grout mix shall be 94 pounds of Type 1 cement, 3.8 pounds 
of powdered bentonite, and 8 gallons of potable water. This will produce a slurry of 
approximately 1.6 cubic feet having a density of 103 pounds per cubic foot (13.8 
Ibs/gal), which results in a grout pressure of 0.7 psi per foot of the grout column. The 
bentonite and water shall be mixed thoroughly by shear mixing prior to being mixed 
with the cement. Type 1 cementlbentonite grout shall be used: 1) to grout the open· 
hole section of all bedrock wells in which the open·hole section has a calculated 
volume more than 5.0 cubic feet; and 2) to grout both the open-hole section 
(regardless of dimensions) and cased section of those bedrock wells where the casing 
is not split of or perforated. 

• 	 Microfine-cement grout mix shall be one part microfine cement (a portland/slag based 
mixture with at least 50% of particle size less than 4 microns) to one part potable 
water, by weight. Microfine cement is commonly supplied in 44 pound (20kg) bags; 
therefore a one bag, 1 to 1, mix will yield approximately 0.94 cubic feet of grout slurry 
having a density of 94 pounds per cubic foot (12.5 Ibs/gal), which results in a gravity 
grouting pressure of 0.65 psi per foot of the grout column. Microfine-cement grout 
shall be used: 1) to grout the cased section of all open-hole ~drock wells where the 
casing is split or perforated; and 2) to grout the open-hole section of those bedrock 
wells where the casing is split or perforated and the open hole section has a calculated 
volume of 5.0 cubic feet or less. 

• 	 Insert a tremie pipe to the bottom of the well. Measure and mark the pipe to ensure 
that it is placed at the proper depth. 

• 	 In open-hole bedrock wells which will be grouted with only one type of grout, either 
Type 1 cementlbentonite grout or microfine-cement grout, pump the grout into the 
well through the tremie pipe initially placed at the bottom of the well. The tremie 
pipe may be raised as grouting progresses, but shall always be at least 10 feet below 
the grout surface. Pumping of the grout shall continue until undiluted grout reaches 
the ground surface. Determination of undiluted grout shall be made by monitOring 
the density of the grout with a mud balance; the density of the grout at the top of the 
well shall be equal to the density of the specified grout mix. Mter the grout pipe has 
been withdrawn, grout shall be added as needed to fill the well to within 3.0 feet of 
the ground surface. 

• 	 In those open-hole bedrock wells in which two types of grout will be used, grouting 
will be in two separate operations. First, insert a tremie pipe to the bottom of the 
well. The pipe shall be measured and marked to ensure that it is placed at the proper 
depth. The quantity of Type 1 cementlbentonite grout calculated to fill the open-hole 
section of the well shall be pumped through the tremie pipe initially placed at the 
bottom of the well. The tremie pipe may be raised as grouting progresses, but shall 
always be at least 10 feet below the level of the grout in the borehole. When the 
calculated quantity has been pumped into the weD, the tremie pipe shall be removed 



.70 


and the grout allowed to set for at least 24 hours prior to continuing to grout the 
cased portion of the well. After the grout has set for at least 24 hours, again lower 
a measured tremie pipe into the well to the top of the firm Type 1 cementlbentonite 
grout and record its depth. If the trernie is not down to the calculated depth of the 
top the Type 1 cement/bentonite grout, it shall be jetted down to that level. 
Microfine-cement grout shall then be pumped through the trernie pipe, initially placed 
on the top of the Type 1 cementlbentonite grout. The tremie pipe may be raised as 
grouting progresses, but shall always be at least 10 feet below the grout surface. 
Pumping of the grout shall continue until undiluted grout reaches the ground surface. 
Determination of undiluted grout shall be made by monitoring the density of the grout 
with a mud balance; the density of the grout at the top of the well shall be equal to 
the density of the specified grout mix. After the grout pipe has been withdrawn, 
additional grout shall be added as needed to fill the well to within 3.0 feet of the 
surface. 

, 

• 	 Wells grouted with microfine-cement grout shall be pressure grouted through a packer 
set in the well casing at the ground surface or, if the casing has been slit or perforated 
above a depth of 10 feet below the ground surface, set the packer into the casing at 
a depth of 10 feet below the ground surface. The grout line shall be attached to the 
packer and microfine-cement grout pumped to the well at a pressure slowly increased. 
The inaximum pressure applied will be no greater than 9.0 psi. The ground surface 
will be carefully observed during pressure grouting, and if any grout appears at the 
ground surface, the pressure on the well shall immediately be relieved and the 
pressure grouting of that well terminated. Pressure grouting shall also be terminated 
if the well takes a quantity of grout equal to twice the minimum calculated volume of 
the well. When the maximum pressure is applied for period of 10 minutes with no 
significant grout takes, pressure grouting shall be terminated. 

• 	 When the grout has set (a minimum of 24 hours), the casing shall be removed to a 
depth of 3.0 feet below the ground surface. If the grout level was less than 3.0 feet 
below the ground surface prior to casing removal, grout must be added to bring the 
grout to that level. Grout can be added either before the casing is removed, or after 
its removal. However, the grout must set for at least 24 hours before the casing 
excavation can be backfilled. 

• 	 Backfill the casing excavation with the excavated soil placed in layers no thicker than 
6 inches. Each &-inch layer of soil placed shall be compacted with three passes of a 
power-operated tamping machine. Additional clay (CL, as described by the Unified 
Soil Classification System) soil shall be provided to replace the volume of the casing 
removed and any volume decrease due to compaction. The completed backfill will be 
graded so that it will not pond surface water. 

• 	 As prescribed in Sect. 3.7.5, decontaminate equipment and tools. 

D.6. Contingency Abandonment With Casing Removal 

As previously stated it is believed that all wells at WAG 6 will be decommissioned with 
casing remaining in place. However if it becomes necessary to decommission a well by 
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completely removing the casing and grouting the well borehole the following procedures shall 
apply. 

D.6.1. 	 Removal of PVC Casing 

• 	 Measure and record the diameter and depth of the well, and the depth to water. The 
depth should be compared to documentation of the well's installation to determine 
the depth of casing to be removed. 

• 	 Prepare the well site for P&A by removing protective casing, guard posts, sampling 
hardware, and concrete pad. Where possible, salvage any sampling hardware for 
future use by OR. Spread plastic sheeting, set up the drill rig and equipment, and 
prepare the containment facility to collect potentially contaminated groundwater, 
grout, drilling fluids, and drilling debris. 

• 	 Drill the casing out with a 'tri-cone bit or over-drill it with a hollow stem auger 
equipped with a pilot bit or guide rod. Properly dispose of drill cuttings and casing. 
Drill or ream the well to the depth of the original well borehole, with a bit at least 
1/4 inch larger in diameter than the diameter of the original borehole. IT a tri-cone 
bit rotary drilling system is used, aU original grout and PVC shall be removed from the 
borehole before removing the drill string. 

• 	 Calculate the minimum volume of grout required to fill the redrilled borehole to the 
ground surface by determining the inner volume of the redrilled borehole, using 
equation (1). above, where: 

V = calculated volume in cubic feet 
r = radius of the bit used in drilling plus 1/4 inch 
D = depth, in feet, of redrilled borehole 

• 	 The grout mix proportion shall be 94 pounds of Type 1 cement, 3.8 pounds of 
powdered bentonite, and 8 gallons of potable water. This mix will yield a grout slurry 
of approximately 1.6 cubic feet having a density of 103 pounds per cubic foot (13.8 
lbs/gal), which results in a gravity grouting pressure of 0.7 psi per foot of the grout 
column. Mix the bentonite and water thoroughly by shear mixing prior to being mixed 
with the cement. 

• 	 Insert a tremie pipe to the bottom of the well. The pipe shall be measured and 
marked to ensure that it is placed at the proper depth. IT the borehole has collapsed 
or is otherwise blocked, it shall be redrilled using a mud-rotary drilling system with a 
drilling fluid designed to inhibit the borehole from collapsing and to reduce infiltration 
into the strata penetrated by the borehole. At the completion of redrilling the 
borehole, the drilling fluid shall be left in the borehole in a state that will stabilize the 
borehole walls for grout placement by the tremie method. 

• 	 Pump the grout through a tremie pipe initially inserted to the bottom of the borehole. 
The tremie pipe may be raised, but shall always be at least 10 feet below the grout 
surface. Continue pumping the grout until undiluted grout reaches the ground 
surface. Determination of undiluted grout shall be made by monitoring the weight of 
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the grout with a mud balance; the weight of the at the top of the well shall be equal 
to the density of the specified grout mix. Tremie grouting should be completed in one 
continuous operation. After the grout pipe has been withdrawn, add grout to filJ the 
well to within 3.0 feet of the surface. 

• 	 When the grout has set (a minimum of 24 hours), it shall be excavated to a depth of 
3.0 feet below the ground surface. If the grout level was less than 3.0 feet below the 
ground surface prior to its excavation, grout must be added to bring the grout to that 
level, prior to excavation. However, the grout must set for at least 24 hours before 
the excavation can be backfilled. 

• 	 Backfill the excavation with the excavated soil placed in layers no thicker than 6 
inches. Each 6-inch layer of placed ~oil shall be compacted with three passes of a 
power-operated tamping machine. Additional clay (CL, as described by the Unified 
Soil Classification System) soil shall be provided to replace the volume of the casing 
removed and any volume decrease due to compaction. The completed backfill will be 
graded so that it will not pond surface water. 

• 	 As prescribed in Sect. 3.7.5, decontaminate equipment and tools. 

D.6.2 	 Removal of Steel Casing 

• 	 Measure and record the diameter and depth of the well, and the depth to water. The 
depth should be compared to documentation of the well's installation to determine 
the depth of casing to be removed. 

• 	 Prepare the well site for P&A by removing protective casing, guard posts, sampling 
hardware, and concrete pad. Where possible, salvage any sampling hardware for 
future use by OR. Spread plastic sheeting, set up the drill rig and equipment, and 
prepare the containment facility to collect potentially contaminated groundwater, 
grout, drilling fluids, and drilling debris. 

• 	 Attempt to pull or jack the casing from the well borehole. If the casing cannot be 
pulled or jacked out, use a hollow stem auger or wash-over pipe to drill over the 
casing then withdrawn and disposed of properly. The well shall be drilled or reamed 
to the depth of the original well borehole, with a bit at least 1/4 inch larger in 
diameter than the diameter of the original borehole. All original grout shall be 
removed from the borehole before removing the drill string. 

• 	 Calculate the minimum volume of grout required to fill the redrilled borehole to the 
ground surface by determining the inner volume of the redrilled borehole, using 
equation (1), above, where: 

v = calculated volume in cubic feet 
r = radius of the bit used in drilling plus 1/4 inch 
D = depth, in feet, of redrilled borehole 

• 	 The grout mix proportion shall be 94 pounds of Type 1 cement, 3.8 pounds of 
powdered bentonite, and 8 gallons of potable water. This mix will produce a grout 
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slurry of approximately 1.6 cubic feet having a density of 103 pounds per cubic foot 
(13.8 lbs/gal), which results in a gravity grouting pressure of 0.7 psi per foot of the 
grout column. The bentonite and water shall be mixed thoroughly by shear mixing 
prior to being mixed with the cement. 

• Insert a tremie pipe to the bottom of the well. The pipe shall be measured and 
marked to ensure that it is placed at the proper depth. If the borehole has collapsed 
or is otherwise blocked, it shall be redrilled using a mud-rotary drilling system with a 
drilling fluid designed to inhibit the borehole from collapsing and to reduce infiltration 
into the strata penetrated by the borehole~ At the completion of redrilling the 
borehole, the drilling fluid shall be left in the borehole in a state that will stabilize the 
borehole walls for grout placement by the tremie method. 

• Pump grout through a tremie pipe initially inserted to the bottom of the borehole. 
The tremie pipe may be raised, but shall always be at least 10 feet below the grout 
surface. Continue pumping the grout until undiluted grout reaches the ground 
surface. Determination of undiluted grout shall be made by monitoring the weight of 
the grout with a mud balance; the weight of the at the top of the well shall be equal 
to the density of the specified grout mix. Tremie grouting should be completed in one 
continuous operation. After the grout pipe has been withdrawn, add grout to fill the 
well to within 3.0 feet of the surface. 

• When the grout has set (a minimum of 24 hours), excavate it to a depth of 3.0 feet 
below the ground surface. If the grout level was less than 3.0 feet below the ground 
surface prior to its excavation, grout must be added to bring the grout to that level, 
prior to excavation. However, the grout must set for at least 24 hours before the 
excavation can be backfilled. 

• Backfill the excavation with the excavated soil placed in layers no thicker than 6 
inches. Each 6-inch layer of placed soil shall be compacted with three passes of a 
power-operated tamping machine. Additional clay (CL, as described by the Unified 
Soil Classification System) soil shall be provided to replace the volume of the casing 
removed and any volume decrease due to compaction. The completed backfill will be 
graded so that it will not pond surface water. 

• h prescribed in Sect. 3.7.5, decontaminate equipment and tools. 
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WELL PLUGGING AND ABANDONMENT 

FIE! ,0 OPERATIONS PlANNING FORM 






Well Plugging Abandonment Sheet 1 
Feild Operations Planning Form 

(Use additional sheets as necessary for any numbered items) 

1. Total number of wells to be decommissioned by this plan ____ 

2. 

Well North East Date 	 Total Inside Casing Screen Approx.. Casing Elev. 
Number Coord. Coord. Install. 	 Depth Dia. Length Length Depth to Material Ground 

(ft) (in) (ft) (ft) Water (ft) Surface (ft) 
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Well Plugging and Abandonment Sheet 2 
Field Operations Planning Form 

3) 	 Reason wells are to be abandoned 

4) 	 Required site preparation (removal of posts, pads, pumps, etc.) ________ 

5) 	 Proposed m~thod of abandonment 

6) 	 Health and safety considerations for well abandonment crew 

7) 	 Desired startup date 
Required completion date 
Date Program Plan Submitted 

8) Comments ___________________________________________ 
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Well Plugging and Abandonment Sheet 3 
Field Operations Planning Form 

9) Project Manager: Name __________ Dept. _______ 
Phone _________ Signature ______________ 

10) Well Custodian: Name __________ Dept. 
Phone _________ Signature ______________ 

11) Proposed technical oversight company ________________ 

12) Proposed drilling subcontractor __________________ 

13) Group that will manage well abandonment program,____________ 

14) Approved by: _______________ Date _____ 

SITE GROUNDWATER COORDINATOR 

15) Program plan approval subject to following stipulations: __________ 

16) Approved by: Date _____ 

GROUNDWATER PROGRAM COORDINATOR 

17) Approved by: Date _____ 

WAG 6 PROJECT MANAOER 
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WAG 6 WElL PLUGGING AND ABANDONMENT REPORT, 


> l 





WAG 6 WELL PLUGGING AND ABANDONMENT REPORT Sheet 1 

Prepared by Date 

PART A 
GENERAL INFORMATION 

Well number Location 

Project name 

Coordinates: North East 

Abandonment contractor Driller 

Oversight contractor Oversight 

Well abandonment: Date started Date completed 

PARTB 

WELL DATA FILE REVIEW 


Note: Depths are measured from ground surface to the nearest 0.1 ft. 


1. Depth to bottom well below ground surface (from data file) (ft) ________ 

2. Measured depth from ground surface to bottom of well (ft) _________ 

3. Depth from ground surface to static water level (ft) ____________ 

4. Total drilled depth of borehole (ft) ___ Diameter of drilled hole (in) ___ 

5. Ground surface elevation (mean sea level) (ft) ____--------- 

6. Reason for well abandonment _________--------- 

83 
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WAG 6 WELL PLUGGING AND ABANDONMENT REPORT Sheet 2 

7. Well Casing 

Type of 

Material 


8. Well Screen 

Type of 

Material 


9. Well Sump 

Type of 

Material 


10. Annular Grout 

Type of 

Grout 


11. Annular Seal 

Type of 

Seal 


12. Filter Pack 

From (ft) 

Schedule 
or 

Thickness 

Nominal 
I.D. (in) 

Schedule 
or 

Thickness 

Annular 

Thickness (in) 


From eft) 

To (ft) 

Nominal 
J.D. (in) 

Slot 
Type 

Nominal 
I.D. (in) 

From 
(ft) 

To (ft) 

From (ft) 

From 
(ft) 

From 
(ft) 

To 
(ft) 

To (ft) 

To 
(ft) 

To 
(ft) 
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WAG 6 PLUGGING AND ABANDONMENT REPORT Sheet 3 

PARTe 

PLUGGING DATA 

1. 	 Plugging Materials Calculated and Actually Placed. 

Volume of all well/materials calculated by equation: 

v = 3.14 x r x D 
144 

a. 	 If a waste burial trench well: 

V = Volume, in cu. ft., for plugging with bentonite 
r = 1/2 inside diameter of casing in inches 
D = Depth, in feet, to bottom of well to 3.0' below ground surface 

r= 

D= 


Calculated Vol. Bentonite Actually Difference Between Vol. of Type 1 
(cu ft) Placed Vol. (cu ft) (Cal. & Placed Vol. Cement Grout 

Use "+" or "-" sign, or "0") Actually Placed 

b. 	 If a French Drain Well: 

V = Volume, in cu ft, for plugging with stone 
r = 1/2 inside diameter of casing, in inches 
D = Depth, in feet, to bottom of well to 20' below ground surface 

r= 
D= 

Calculated Vol. (cu ft) 	 Vol. (cu ft) Stone Difference Between Cal. & Placed 
Actually Placed Vol. (use' "+" or "-" sign, or "0") 
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WAG 6 PLUGGING AND ABANDONMENT REPORT Sheet 4 

c. 	 If a Cased and Screened Well, or an Open-Hole Bedrock Well with only one type 
of Grout Injected: 

v = Volume, in cu ft, for plugging with grout 
r = If2 inside diameter of casing, in inches 
D = Depth, in feet, to bottom of well from ground surface 

r= 
D= 

Type of Grout Calculated Vol. Vol. (cu ft) Grout Difference Between Cal. & 
(eu ft) Actually Placed Placed Vol. 

(Use "+" or "_" sign, or "0") 

d. 	 If an Open-Hole Bedrock Well and two types of Grout Injected: 

(1) For Open-Hole Section of Bedrock Well 

V = Volume, in cu it, of open-hole section to be plugged with Type 1 
cementlbentonite grout 

r = If2 inside diameter of borehole, in inches 
D = Length, in feet, from bottom of borehole to bottom of casing. 

r= 
D= 

Type of Grout Calculated VoL Vol. (cu ft) Grout Difference Between 
(eu ft) Actually Placed Cal. & Placed Vol. 

(Use "+" or "-" sign, or "0") 
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WAG 6 PLUGGING AND ABANDONMENT REPORT Sheet 5 

(2) For Cased Section of Bedrock Well 

v = Volume, in eu ft, of cased section in to be plugged with microfine-cement 
grout 

r = 1/2 inside diameter of casing, in inches 
D = Depth, in feet, from bottom of casing to ground surface 

r= 

D= 


Type of Grout Calculated Vol. Vol. (cu ft) Grout Difference Between 
(cu f1.) Actually Placed Cal. & Placed Vol. 

(Use "+" or "." sign, "0") 

2. Describe the actual method used to abandon this well, including observations via 
downhole camera and removal of obstructions, if applicable ___________ 

3. Footage actually abandoned (FromfI'o) 

4. Abandonment problems or deviations from abandonment specifications _____ 

5. Grout mix used 

6. Maximum pressure applied through packer, if applicable, and volume of grout take due 

to applied pressure 
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WAG 6 WELL PLUGGING AND ABANDONMENT REPORT Sheet 6 

6. Site Cleanup (Include volumes, site locations and methods) 

a. Disposal of well pad, posts and other materials 

b. Disposal of well screen(s) and casing _____________'--__ 

c. Disposal of drilling mud _____________________ 

d.Disposalofex~~out ____________________________________.. 

8. Date site cleanup completed ____ 

9. Site inspected by____________ Date 

10. Report prepared by,____________ Date 

11. Data accuracy verified by_____________ Date 

12. Well .A8ndonment Comments 
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