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NMED issued an Approval with Modifications ofNASA' s September 29, 2015 Investigation Report 
for Evaluating Anomalous Detections ofNDMA in Monitoring Wells JER-1 and JER-2 on January 8, 
2016. NMED directed NASA to provide a well conversion work plan for monitoring wells JER-1 , 
JER-2, and ST-7 for approval prior to reconfiguring these wells with purgeable monitoring systems. 
The enclosed work plan summarizes the planned reconfiguration activities and includes a design 
diagram, basis for well reconfiguration, and basis for selection of final sampling intervals for each 
well. NASA plans to perform reconfiguration activities at wells JER-1 , JER-2, and ST-7 in 
conjunction with the planned reconfigurations of Westbay monitoring wells BLM-37 and ST-6. 
These conversions are scheduled to be completed by October 31 , 2016, in accordance with the 
schedule that was previously approved by the NMED on March 7, 2014. 

I certify under penalty of law that this document and all attachments were prepared under my 
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the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. 
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comments concerning this submittal, please contact Mike Zigmond of my staff at 575-524-5484. 
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Timothy J. Davis 
Chief, Environmental Office 
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NASA White Sands Test Facility 

Westbay Well Reconfiguration Work Plan for Wells JER-1, JER-2, and ST-7 

Purpose The National Aeronautics and Space Administration (NASA) proposed to replace 
Westbay®1 multiport monitoring well sampling systems at existing White Sands Test 
Facility (WSTF) groundwater monitoring wells JER-1, JER-2, and ST-7 in the 
Investigation Report for Evaluating Anomalous Detections of NDMA in Monitoring 
Wells JER-1 and JER-2 (NASA, 2015b). New Mexico Environment Department 
(NMED) approved the report with modifications (NMED, 2016), and required 
NASA to submit a work plan detailing the planned conversion of the wells. This 
work plan is submitted in accordance with the NMED directive.  

Basis for Well 
Conversion 

NASA determined during the evaluation of anomalous detections of N-
nitrosodimethylamine (NDMA) at wells JER-1 and JER-2 that the Westbay no-purge 
groundwater sampling method failed to produce representative groundwater samples 
(NASA, 2015b). It was also noted that chemical analytical data from Westbay 
groundwater monitoring well ST-7 are similar to those that prompted the 
investigation at the JER wells. Given these circumstances, NASA believes that 
reconfiguring wells JER-1, JER-2, and ST-7 to use purgeable sampling systems will 
allow for the collection of analytical groundwater samples that are more 
representative of aquifer conditions. NASA therefore proposes to replace the 
Westbay systems in these wells with purgeable multiport Water Flexible Liner 
Underground Technologies (FLUTe)®2 systems, as described in this plan. 

Well Background Wells JER-1 and JER-2 

Westbay multiport monitoring wells JER-1and JER-2 were installed to support 
horizontal and vertical delineation of the northwest-trending arm of the WSTF 
groundwater contaminant plume (Figure 1). The well JER-1 borehole was drilled to a 
total depth of 753 feet (ft) below ground surface (bgs). The well was completed with 
nominal 6-inch (in.) diameter SDR-17 polyvinyl chloride (PVC) casing to a total 
depth of 718.0 ft bgs with three screened zones, each 10 ft in length. The shallow 
monitoring zone (483.1 to 493.1 ft bgs) is located in saturated Quaternary to Tertiary 
Santa Fe Group Alluvium. The middle (563.0 to 573.0 ft bgs) and bottom (682.9 to 
692.9 ft bgs) screened zones are located in a fractured Tertiary rhyolite bedrock 
aquifer. A 3-in. diameter MP-55 Westbay multiport groundwater sampling system 
was installed inside of the conventional PVC casing. Westbay sampling ports are 
centered within the screened zones of the outer PVC casing at approximately 488, 
568, and 688 ft bgs. Each Westbay sampling port was isolated with packers within 
the PVC outer casing, as illustrated in the current JER-1 well configuration 
(Figure 2). Hydraulic conditions are classified as unconfined throughout all three 
monitoring zones and the most recent calculated depth to water in the shallow 
Westbay sampling port is 449.40 ft bgs (2/26/2015). Damage to the sampling ports 
within this well have prevented further pressure profile readings that may be used to 
calculate a more recent depth to water. 

The well JER-2 borehole was drilled to a total depth of 756 ft bgs and completed 
using nominal 6-in. diameter SDR-17 PVC casing to a total depth of 718.46 ft bgs 
with three 10-ft screened zones. The shallow, middle, and bottom screened zones are 

1 Westbay® is a registered trademark of Westbay® Instruments, a division of Nova Metrix, LLC. 
2 FLUTe® is a registered trademark of Flexible Liner Underground Technologies, LLC. 
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NASA White Sands Test Facility 

located at 503.5 to 513.5, 583.5 to 593.5, and 683.4 to 693.4 ft bgs, respectively. A 
3-in. diameter MP-55 Westbay multiport groundwater sampling system was installed 
inside of the conventional well casing. Westbay sample ports are centered within the 
outer conventional casing screened zones at approximately 508, 587, and 689 ft bgs. 
Figure 3 illustrates the current configuration of well JER-2 and indicates the location 
of the packers that isolate the individual sampling intervals within the conventional 
casing. All three screened zones are located in a fractured Tertiary rhyolite bedrock 
aquifer and hydraulic conditions are classified as unconfined across all zones. The 
depth to water calculated from the formation pressure at the top Westbay sampling 
port is 490.36 ft bgs (1/19/2016). 

Irregular detections of NDMA at wells JER-1 and JER-2 prompted NASA to 
conduct an investigation into the Westbay systems’ ability to collect representative 
groundwater samples (NASA, 2015b). Results from the investigation confirmed the 
presence of NDMA, and also Freon®3 113 and TCE. NASA proposes to convert the 
monitoring systems in these wells to purgeable Water FLUTe systems to improve the 
quality of samples collected for chemical analysis. Samples collected from the Water 
FLUTe system are expected to provide data that will better characterize the 
northwestern trending arm area of the WSTF groundwater contaminant plume 
(Figure 1). 

ST-7 

Well ST-7 was proposed as an additional Plume Front multiport monitoring well in 
the Plume Front Stabilization Work Plan (NASA, 1999). The well is located west of 
the Western Boundary Fault Zone, in an area of sub-parallel half-graben step faults 
where Tertiary volcanic bedrock is offset to a depth of over 2,000 ft into the 
Southern Jornada del Muerto Basin (Figure 1). The borehole was drilled within 
Tertiary to Quaternary Santa Fe Group alluvium to a total depth of 1,020 ft bgs 
during the first quarter of 1999. Well ST-7 was completed with nominal 4-in. 
diameter Schedule 10 stainless steel casing with four screened zones to a total depth 
of 1,010 ft bgs. The screen intervals are located at 453.0 to 463.2, 543.4 to 553.4, 
779.0 to 789.0, and 969.5 to 979.6 ft bgs. A 1.5-in. MP-38 Westbay multiport 
groundwater sampling system was installed within the conventional stainless steel 
casing and included packers to isolate each individual sampling zone. Westbay 
groundwater sampling ports are located at approximately 450, 550, 785, and 975 ft 
bgs. The current ST-7 well configuration is illustrated in Figure 4. Depth to water 
calculated from the formation pressure at the shallow Westbay sampling port is 
439.29 ft bgs (2/2/16). 

Chemical analytical results for the WSTF contaminants of concern (COCs) 
trichloroethene (TCE), tetrachloroethene (PCE), Freon 113, and Freon 11 at ST-7 
have historically been below detection limits at all ST-7 sample ports. Detections of 
N-nitrosodimethylamine (NDMA) have occurred at parts per trillion (ppt) 
concentrations, but were below the current clean up level of 4.9 ppt. Due to the 
absence of other WSTF COCs, NASA had not considered these low concentration 
NDMA detections to be indicative of the WSTF groundwater contaminant plume. 
Given the results of the anomalous NDMA investigation at wells JER-1 and JER-2, 
NASA proposes to install the purgeable Water FLUTe system in this well to ensure 

3 Freon is a registered trademark of E.I. du Pont de Nemours & Company Corporation (DuPont). 
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representative groundwater samples are being collected. 

Westbay System 
Removal 

Westbay systems in wells JER-1, JER-2, and ST-7 are installed inside conventional 
casing with multiple screened intervals. The outer conventional casing and screen 
will remain in these wells after the Westbay components are removed. WSTF 
environmental personnel will supervise Westbay Instruments personnel and a 
qualified subcontractor drilling company during Westbay sampling system removal. 
Westbay Instruments personnel will provide the specialized tools needed to perforate 
the packers within each system. Following perforation of the packers, the 
subcontractor drilling company will use a pulling unit to remove the Westbay casing 
and sample system components from the conventional casings. The removal process 
will be supervised and documented by WSTF Environmental Department contractor 
personnel. WSTF Environmental Department contractor personnel will also be 
responsible for directing and documenting waste management activities, which are 
discussed further in the Investigation-Derived Waste and Waste Characterization 
section of this work plan. 

Well Inspection and 
Redevelopment 

Video camera logging will be performed by WSTF Environmental Department 
contractor personnel at each well following Westbay system removal. The camera 
log will be reviewed to examine the condition of the conventional casing and 
screened intervals in each well. Specific redevelopment activities will be determined 
after viewing the condition of each well screen, and may include brushing, swabbing, 
bailing, or pumping.  

Selection of 
Monitoring Zones 
and Well 
Reconfiguration 

Following Westbay system removal, inspection, and redevelopment activities, each 
well will be reconfigured with a purgeable multiport Water FLUTe system. 
Monitoring ports for each of the Water FLUTe systems will be located within the 
screened intervals of the existing conventional casing at each well. Table 1 identifies 
the screened intervals and rationale for the position of each interval within each of 
the three wells. Existing annular seals between the conventional casing and borehole 
wall will continue to isolate the existing screened zones. The Water FLUTe 
monitoring zones will be isolated within the conventional casing by the blank liner 
portion of the Water FLUTe system. Water FLUTe system configuration for the 
proposed JER-1, JER-2, and ST-7 conversions are provided in Figures 5 to Figure 7. 
Discrete sample ports will be located within the defined monitoring intervals for 
each well identified in Table 1. 

Purgeable 
Water FLUTe 
System 
Description and 
Installation 

The Water FLUTe system consists of a flexible liner constructed of polyurethane 
coated nylon. Monitoring intervals are created within the liner by an exterior 
permeable surround, or spacer. These spacers are sewn into each liner to create 
discrete monitoring intervals. The Water FLUTe monitoring intervals are isolated by 
the sealing pressure provided by excess water head within the liner. Groundwater 
samples are extracted from polyvinylidene fluoride (PVDF) tubing, which is used 
throughout the system. The proposed Water FLUTe system design for wells JER-1, 
JER-2, and ST-7 is provided in Figures 5 to Figure 7.  

The sump of each conventional casing will be filled with sand (gradation 6/9 or 
similar) to provide a firm base for the Water FLUTe system prior to its installation. 
The sand will be gravity fed from the surface until flush with the bottom of the lower 
screened interval in each well. Once the sand is emplaced, the Water FLUTe system 
will be installed by FLUTe, LLC personnel with WSTF Environmental Department 
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contractor oversight. The flexible liner will be installed directly from its shipping 
reel and everted into each well (Figure 8). Water will be added to the liner at the 
surface to drive it to the water table. Once the liner reaches the water table, 
additional water will added to the liner to maintain enough driving head to complete 
the installation. After liner installation and initial testing, the well head will be 
completed with a locking protective cap. 

Groundwater 
Sampling  

Groundwater sampling will be conducted in accordance with the WSTF 
Groundwater Monitoring Plan (GMP; NASA, 2015a). Initial sampling will be 
performed between 10 to 30 days following installation of each Water FLUTe 
system. Each monitoring zone will be sampled quarterly for at least one year for 
volatile organic compounds, nitrosamines, metals, semi-volatile organic compounds, 
and inorganic compounds. Results from these sampling events will be reported in the 
WSTF Periodic Monitoring Reports, which are submitted quarterly to NMED. After 
one year, sampling at wells JER-1, JER-2, ST-7 will be conducted in accordance 
with the schedule identified for these wells in the GMP, which is updated annually 
and approved by NMED. 

Prior to collecting groundwater samples from a Water FLUTe system, pressurized 
nitrogen gas is used to completely purge water from within the system and the spacer 
for each monitoring interval. The system is purged by pressurizing the pump tube, 
which causes the first check valve to close and allow water to flow up through the 
sample tube (Figure 9). Once all water is expelled from the system, the gas pressure 
is released, the first check valve opens, and the system refills from the formation 
through the spacer and sample port. The purging process is repeated until the 
required amount of water is purged. Exact purging volumes for each well are 
determined in consultation with the system manufacturer, after final Water FLUTe 
system design is completed. 

Groundwater samples will be collected from the Water FLUTe system in accordance 
with the manufacturer’s operating procedure and the GMP (NASA, 2015a). 
Groundwater for water quality parameter measurements and sample collection is 
extracted from the Water FLUTe system by using pressurized nitrogen gas to drive 
the sample water through the second check valve to the surface (Figure 9). The 
amount of pressure required to drive the sample water to the surface is carefully 
calculated such that the drive gas only comes in contact with water in the pump tube, 
and not the sample water. In the unlikely event aeration is observed in water 
collected from the sample tube, the system will be completely purged and cycled 
prior to collecting a sample for chemical analysis. 

Investigation-Derived 
Waste and Waste 
Characterization 

Investigation-derived waste (IDW) from this project will include liquid waste from 
contaminated groundwater associated with development and purging activities and 
fluids generated during decontamination activities. Potentially contaminated contact 
waste and debris will also be generated and will include the Westbay system 
components (i.e., casing, couplings, packers) and disposable personal protective 
equipment (PPE). Groundwater is known to be contaminated at concentrations above 
the applicable regulatory levels at the JER wells. Available historical analytical data 
from ST-7 indicates that this well is located outside of the WSTF contaminant 
plume.  

By application of the Environmental Protection Agency (EPA) Contained-In Policy, 
groundwater removed from the contaminated portion of the WSTF plume has been 
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characterized as F001 and F002 listed waste. Environmental media is considered to 
meet the definition of a Resource Conservation and Recovery Act (RCRA) solid 
waste at the time it becomes actively managed. The term “Active Management” is 
defined by EPA as “physically disturbing the accumulated wastes within a 
management unit…” (EPA530-K-05-011). Therefore, contaminated groundwater is 
considered to be a solid waste and is subject to the RCRA hazardous waste 
identification and management requirements at the time that it is removed from a 
groundwater monitoring well. Because contaminated groundwater removed from 
within the WSTF plume meets one or more of the listed waste definitions, any other 
material that comes into contact with contaminated groundwater is regulated as 
“contact waste.”  

Water generated during development and purging or during decontamination of 
equipment during this project that has come into contact with contaminated 
groundwater will be collected in appropriately sized containers. The container(s) will 
be managed in accordance with requirements of 40 CFR 262.34 (2013), including 
markings, accumulation time limits, and container requirements. Within permissible 
accumulation time limits, IDW water will be transferred to the Mid-plume 
Interception and Treatment System (MPITS) for storage, treatment, and discharge. 
The MPITS was designed with provisions for the storage and treatment of IDW 
water (NASA, 2015a). 

As an alternative to the 40 CFR Part 268.40 (2003), the Westbay system components 
will be treated under the Alternate Treatment Standards for Hazardous Debris (40 
CFR 268.45, 2012). Once the Westbay system components are decontaminated, they 
will be disposed of as solid waste or recycled, if possible. Other IDW contact waste, 
or potentially contaminated debris, that has come into contact with contaminated 
groundwater will be collected at the end of each working shift and transferred to an 
appropriate container that will be managed on site in accordance with the 
requirements of 40 CFR 262.34 (2013). Within the permissible accumulation time 
limits, IDW contact waste will be shipped off site for treatment and disposal at an 
approved facility, as applicable. 

Schedule NASA plans to perform the well reconfiguration activities at wells JER-1, JER-2, 
and ST-7 in conjunction with the planned reconfiguration of Westbay monitoring 
wells BLM-37 and ST-6. These conversions are scheduled to be completed by 
October 31, 2016, in accordance the previously approved NMED schedule (NMED, 
2014). 

References Accumulation Time, 40 C.F.R. § 262.34 (2013). 

Alternate Treatment Standards for Hazardous Debris, 40 C.F.R. § 268.45 (2012). 

Applicability of Treatment Standards, 40 C.F.R. § 268.40 (2003). 

Flexible Liner Underground Technologies, LLC (FLUTe). (2010, April). Sampling 
Guidelines for Water FLUTe Systems Installed After May 2009. Alcalde, NM. 

NASA Johnson Space Center White Sands Test Facility. (1999, January 20). Plume 
Front Stabilization Work Plan. Las Cruces, NM. 

NASA Johnson Space Center White Sands Test Facility. (2015a, April 29). White 
Sands Test Facility Groundwater Monitoring Plan. Las Cruces, NM. 
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NASA Johnson Space Center White Sands Test Facility. (2015b, September 29). 
Investigation Report for Evaluating Anomalous Detections of NDMA in Monitoring 
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Table 1 Well Sampling Intervals 

Well 
Name 

Current Westbay 
Sample Port Depth 

(ft bgs) 

Screened Zone 
After Conversion 

(ft bgs) 
Rationale for Sampling Interval 

JER-1 

488 483.1 – 493.1 

First monitoring zone of an existing three zone 
well located in the northern arm area of the 
WSTF groundwater contaminant plume. Zone 
provides data to monitor saturated alluvium.   

568 563.0 – 573.0 

Second monitoring zone of an existing three 
zone well. Zone is located in rhyolite (flow-
banded) bedrock and provides vertical 
delineation of aquifer conditions in the northern 
arm area of the contaminant plume. 

688 682.9 – 692.9 

Third monitoring zone of an existing three zone 
well. Zone is located in rhyolite bedrock and 
provides vertical delineation of aquifer 
conditions in the northern arm area of the 
contaminant plume. 

JER-2 

508 503.5 – 513.5 

First monitoring zone of an existing three zone 
well located in the northern arm area of the 
WSTF groundwater contaminant plume. 
Screened zone is located in rhyolite bedrock and 
is proximal to the top of the water table, which is 
located at approximately 490 ft bgs. Zone 
provides data to monitor contaminant plume 
behavior. 

587 583.5 – 593.5 

Second monitoring zone of an existing three 
zone well. The screened zone is located near the 
rhyolite (flow banded) bedrock and alluvium 
interface. This zone provides vertical delineation 
of aquifer conditions in the northern arm area of 
the contaminant plume. 

689 683.4 – 693.4 

Third monitoring zone of an existing three zone 
well. Zone is located in rhyolite bedrock and 
provides vertical delineation of aquifer 
conditions in the northern arm area of the 
contaminant plume. 

ST-7 450 453.1 – 463.2 

First monitoring zone of a four zone well located 
within the alluvial aquifer at the WSTF Plume 
Front area. Zone provides hydrologic and 
chemical data to evaluate the effectiveness of the 
Plume Front Treatment System (PFTS). 

Westbay Well Conversion Work Plan for Wells JER-1, JER-2, and ST-7 8 



NASA White Sands Test Facility 

Well 
Name 

Current Westbay 
Sample Port Depth 

(ft bgs) 

Screened Zone 
After Conversion 

(ft bgs) 
Rationale for Sampling Interval 

550 543.4 – 553.4 

Second monitoring zone of a four zone well 
located within the alluvial aquifer at the WSTF 
Plume Front Area. Zone provides hydrologic and 
chemical data at a critical location within the 
alluvial aquifer. Data from this zone is also used 
to evaluate the effectiveness of the PFTS. 

785 779.0 – 789.0 

Third monitoring zone of a four zone well 
located within the alluvial aquifer at the WSTF 
Plume Front Area. Zone provides hydrologic and 
chemical data to evaluate the effectiveness of the 
PFTS. 

975 969.5 – 979.6 

Fourth monitoring zone of a four zone well 
located at the WSTF Plume Front Area. Zone 
provides hydrologic and chemical data to 
evaluate the effectiveness of the PFTS and 
deeper portions of the alluvial aquifer. 
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Figure 1 Well Location Map 
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Well Location Map
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Figure 2 JER-1 Westbay Well Completion Diagram 
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WELL COMPLETION DIAGRAM
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Location ID: Site ID: NASA-WSTF, Doña Ana County, NM

Page 1 of 4Location ID:

RETROFIT WESTBAY® MONITORING WELL

CW Screened Zone(s)(bgs):

Diameter and Type Surface Casing:

Diameter Well Casing(s):

Field Representative(s):

Elevation (Top of Casing):

Comments:

Type of Casing(s):

Date(s) Well Installed:

Total Depth Well Casing(s) (bgs):

Total Depth Surface Casing (bgs):

Drilling Contractor:

Date(s) Well Developed:

Depth to Groundwater:
Depth to Bedrock (bgs):

Driller:
Total Depth of Borehole (bgs):

Elevation (Brass Cap):
NM State Plane Coordinates (NAD 83-meters):
Township and Range:

Borehole Diameter: WB Sampling Zone(s)(bgs):
WB Packer Zone(s)(bgs):

Casing Schedule:

Packer

Casing Explanation:

Measurement Port (MP)
MP with Filter Sock
Mechanical Pumping Port (PP)
Magnetic Collar

Water Table

Conventional End Cap

Conventional Screen

Conventional Casing

Feet/Meters All depths listed are bgs (unless noted) All depths listed are bgs
Annular/Borehole DescriptionsWell Descriptions

Surface Casing
1/8 Gravel

4/8 Sand
6/9 Sand
8/12 Sand
8/20 Sand

10/20 Sand

20/40 Sand
16/40 Sand

30/70 Sand

Annular Materials Explanation:

Cement
Bentonite
(Grout Well DF)
Bentonite Seal

Bentonite Mix
Slough

Westbay® Well Stick-Up = ~2.5' at installation (0.8 m);
0.52 m surveyedConventional Well Stick-Up = ~1.5' at installation (0.5 m)
Well completed with ~3' x ~3' cement pad, barrier posts,
and locking steel well cap surrounding the casings above
ground surface
Steel Centralizer Bolted on at Joint = 18.5' (5.6 m)

14" OD Steel Surface Casing Depth = 76' (23.2 m)

Steel Centralizer Bolted on at Joint = 118.4' (36.1 m)

JER-1

JER-1

Top of Bentonite Grout (Grout Well
DF) = 0'

17 1/2" Diameter Borehole Cemented
 to 76' (23.2 m)

483.1-493.1' (147.2-150.3 m); 563.0-573.0'

TOC = Top of Casing      Sampling zone = 209.81 m
AMSL = Above Mean Sea Level bgs = below ground surface

17.5" (0'-76'); 12.25" (76'-753')

13.5" ID; 14" OD Steel

CW = 5.728" ID; 6.625" OD; WB = 2.25" ID; 2.9" OD

Canavan, Giles, Hunnicutt-Mack, Pearson, Stepro

1371.24 m AMSL

CW = Conventional Well     WB = Westbay Well

CW = CertainTeed SDR 17 PVC; WB = PVC

10/29/03 - 1/10/04

CW = 718.0' (218.8 m); WB = 713.0' (217.3 m)

76' (23.2 m)

CW = 12/1/03 - 12/8/03; WB = 4/5/04 - 4/20/04

429' (130.8 m) TOC (1/8/04)
560' (170.7 m);  Rhyolite

C. Brunson; W. Brunson (Supervisor)

1370.73 m AMSL
170003.50N  461730.73E

SE 1/4  SE 1/4  SW 1/4  Sec. 29, T20S, R3E

Stewart Brothers Drilling Company

753' (229.5 m)
488' (149.37 m); 568.32' (173.79 m); 688.01' (210.17 m)

477.71-497.79' (146.25-152.34 m); 558.03-578.11'

(171.6-174.7 m); 682.9-692.9' (208.1-211.2 m)

(170.63-176.77 m); 677.72-697.80' (207.07-213.15 m)

CW casing was slotted in middle 10' of 20' blank casing

CW = Standard Dimension Ratio 17

2.25" ID MP55 End Cap
2.25" ID MP55 Casing

Bolted Steel Centralizers
6.625" OD CertainTeed PVC

0.020"-slot
6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC

13.5" ID; 14" OD Steel

10/20 Sand/
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Page 2 of 4Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Stabilizing Packer Depth = 168.11'-172.58' (51.24-52.60
m)
MP Depth (with Filter Sock) = 172.58' (52.60 m)

Stabilizing Packer Depth = 320.67'-325.14' (97.74-99.10
m)
MP Depth (with Filter Sock) = 325.14' (99.10 m)

Steel Centralizer Bolted on at Joint = 218.3' (66.5 m)

Steel Centralizer Bolted on at Joint = 318.2' (97.0 m)

JER-1

Top of 10/20 Sand/Bentonite Mix =
193' (58.8 m)

10/20 Sand/

13.5" ID; 14" OD Steel
2.25" ID MP55 Casing

2.25" ID MP55 End Cap

Bolted Steel Centralizers

6.625" OD CertainTeed PVC
0.020"-slot

6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC
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Page 3 of 4Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

NOTE:  depth-o-port is the official depth in meters
calculated from actual peizometric levels at the port.

Packer Depth = 473.24-477.71' (144.89-146.25 m)
MP Depth (with Filter Sock) = 477.71' (146.25 m)

Magnetic Collar Depth = 486.00' (148.76 m)
Sampling MP Depth = 488.00' (149.37 m)
PP Depth = 492.87' (150.86 m)

Packer Depth = 497.79-502.26' (152.34-153.70 m)
MP Depth (with Filter Sock) = 502.44' (153.70 m)

Packer Depth = 553.56-558.03' (169.27-170.63 m)
MP Depth (with Filter Sock) = 558.03' (170.63 m)

Magnetic Collar Depth = 566.32' (173.18 m)

Steel Centralizer Bolted on at Joint = 418.1' (127.4 m)

Water Table = 429' (130.8 m)(TOC - Measured 1/8/04 in
conventional casing before Westbay® Casing Installation)

Top of PVC 0.020"-Slot Screen = 483.1' (147.2 m)(Slotted
in middle 10' of 20' joint)

Bottom of PVC 0.020"-Slot Screen = 493.1' (150.3 m)

Steel Centralizer Bolted on at Joint = 518.0' (157.9 m)

Top of PVC 0.020"-Slot Screen = 563.0' (171.6 m)(Slotted
in middle 10' of 20' joint)

JER-1

Top of Upper Bentonite Seal = 466'
(142.0 m)

Top of Upper 30/70 Sand = 471'
(143.6 m)
Top of 10/20 Sand = 476' (145.1 m)

Top of Lower 30/70 Sand = 501'
(152.7 m)Top of Lower Bentonite Seal = 504'
(153.6 m)Top of 10/20 Sand/Bentonite Mix =
509' (155.1 m)

Top of Upper Bentonite Seal = 548'
(167.0 m)
Top of Upper 30/70 Sand = 554'
(168.9 m)Top of 10/20 Sand = 557' (169.8 m)
Volcanic Bedrock Depth = 560' (170.7
 m)

10/20 Sand/

13.5" ID; 14" OD Steel
2.25" ID MP55 Casing

2.25" ID MP55 End Cap

Bolted Steel Centralizers

6.625" OD CertainTeed PVC
0.020"-slot

6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC
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Page 4 of 4Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Sampling MP Depth = 568.32' (173.79 m)
PP Depth = 573.19' (175.28 m)

Packer Depth = 578.11-582.58' (176.77-178.14 m)
MP Depth (with Filter Sock) = 582.58' (178.14 m)

Packer Depth = 673.25-677.72' (205.71-207.07 m)
MP Depth (with Filter Sock) = 677.72' (207.07 m)

Magnetic Collar Depth = 686.01' (209.56 m)
Sampling MP Depth = 688.01' (210.17 m)
PP Depth = 692.89' (211.66 m)

Packer Depth = 697.80-702.27' (213.15-214.51 m)
MP Depth (with Filter Sock) = 702.27' (214.51 m)

Westbay® MP 55 Casing TD = 712.97' (217.5 m)

Bottom of PVC 0.020"-Slot Screen = 573.0' (174.7 m)

Steel Centralizer Bolted on at Joint = 617.9' (188.3 m)

Top of PVC 0.020"-Slot Screen = 682.9' (208.1 m)(Slotted
in middle 10' of 20' joint)

Bottom of PVC 0.020"-Slot Screen = 692.9' (211.2 m)

Conventional 6.625" CertainTeed SDR 17 PVC Well TD =
718.0' (218.8 m)

JER-1

Top of Lower 30/70 Sand = 582'
(177.4 m)Top of Lower Bentonite Seal = 584'
(178.0 m)Top of 10/20 Sand/Bentonite Mix =
590' (179.8 m)

Top of Upper Bentonite Seal = 663'
(202.1 m)

Top of Upper 30/70 Sand = 670'
(204.2 m)Top of 10/20 Sand = 674' (205.4 m)

Top of Lower 30/70 Sand = 703'
(214.3 m)Top of Lower Bentonite Seal = 706'
(215.2 m)Top of 10/20 Sand/Bentonite Mix =
712' (217.0 m)

Top of Slough = 752' (229.2 m)(from
Geophysical Log)
12 1/4" Borehole TD = 753' (229.5 m)

10/20 Sand/

13.5" ID; 14" OD Steel
2.25" ID MP55 Casing

2.25" ID MP55 End Cap

Bolted Steel Centralizers

6.625" OD CertainTeed PVC
0.020"-slot

6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC



 

Figure 3 JER-2 Westbay Well Completion Diagram 

 

 

 

(SEE NEXT PAGE) 
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WELL COMPLETION DIAGRAM
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Location ID: Site ID: NASA-WSTF, Doña Ana County, NM

Page 1 of 4Location ID:

RETROFIT WESTBAY® MONITORING WELL

CW Screened Zone(s)(bgs):

Diameter and Type Surface Casing:

Diameter Well Casing(s):

Field Representative(s):

Elevation (Top of Casing):

Comments:

Type of Casing(s):

Date(s) Well Installed:

Total Depth Well Casing(s) (bgs):

Total Depth Surface Casing (bgs):

Drilling Contractor:

Date(s) Well Developed:

Depth to Groundwater:
Depth to Bedrock (bgs):

Driller:
Total Depth of Borehole (bgs):

Elevation (Brass Cap):
NM State Plane Coordinates (NAD 83-meters):
Township and Range:

Borehole Diameter: WB Sampling Zone(s)(bgs):
WB Packer Zone(s)(bgs):

Casing Schedule:

Packer

Casing Explanation:

Measurement Port (MP)
MP with Filter Sock
Mechanical Pumping Port (PP)
Magnetic Collar

Water Table

Conventional End Cap

Conventional Screen

Conventional Casing

Feet/Meters All depths listed are bgs (unless noted) All depths listed are bgs
Annular/Borehole DescriptionsWell Descriptions

Surface Casing
1/8 Gravel

4/8 Sand
6/9 Sand
8/12 Sand
8/20 Sand

10/20 Sand

20/40 Sand
16/40 Sand

30/70 Sand

Annular Materials Explanation:

Cement
Bentonite
(Grout Well DF)
Bentonite Seal

Bentonite Mix
Slough

Westbay® Well Stick-Up = ~2' at installation (0.6 m); 0.45
m surveyedConventional Well Stick-Up = ~1' (0.3 m)
Well completed with ~3' x ~3' cement pad, barrier posts,
and locking steel well cap surrounding the casings above
ground surface

Steel Centralizer Bolted on at Joint = 38.96' (11.9 m)

14" OD Steel Surface Casing Depth = 69' (21.0 m)

JER-2

JER-2

Top of Bentonite Grout (Grout Well
DF) = 0'

17 1/2" Diameter Borehole Cemented
 to 70' (21.3 m)

503.5-513.5' (153.5-156.5 m); 583.5-593.5'

bgs = below ground surface    TOC = Top of Casing
CW = Conventional Well    WB = Westbay Well

17 1/2" (0'-70'); 12 1/4" (70'-756')

13 1/2" ID; 14" OD Steel

CW = 5.728" ID; 6.625" OD; WB = 2.25" ID; 2.9" OD

Canavan, Giles, Hunnicutt-Mack, Pearson, Stepro

1386.19 m AMSL

AMSL = Above Mean Sea Level

CW = CertainTeed SDR 17 PVC; WB = PVC

10/16/03 - 1/14/04

CW = 718.5' (219.0 m); WB = 713.47' (217.47 m)

69' (21.0 m)

CW = 12/7/03-12/23/03; WB = 3/23/04-3/29/04

476.66' (145.29 m) TOC (1/11/04)
394' (120.1 m); Rhyolite

C. Brunson

1385.75 m
170181.35N  462465.97E

NE 1/4  SE 1/4  SE 1/4  Sec. 29, T20S, R3E

Stewart Brothers Drilling Company

756' (230.4 m)
508.18' (155.55 m); 586.86' (179.49 m); 688.51' (210.39 m)

497.89-517.97' (152.41-158.53 m); 581.49-596.65';

(177.8-180.9 m); and 683.4-693.4' (208.3-211.3 m)

(177.85-182.48 m); and 678.22-698.30' (207.27-213.35 m)

CW casing was slotted in middle 10' of 20' blank casing

CW = Standard Dimension Ratio 17

2.25" ID MP55 End Cap
2.25" ID MP55 Casing

Bolted Steel Centralizers
6.625" OD CertainTeed PVC

0.020"-slot
6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC

14" Steel

10/20 Sand/
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Page 2 of 4Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Stabilizing Packer Depth = 168.61'-173.08' (51.4-52.8 m)
MP Depth (with Filter Sock) = 173.08' (52.8 m)

Steel Centralizer Bolted on at Joint = 338.68' (103.2 m) 
Stabilizing Packer Depth = 340.86'-345.33' (103.9-105.3 m)
MP Depth (with Filter Sock) = 345.33' (105.3 m)

Steel Centralizer Bolted on at Joint = 138.86' (42.3 m)

Steel Centralizer Bolted on at Joint = 238.76' (72.8 m)

JER-2

Top of 10/20 Sand/Bentonite Mix =
197' (60.0 m)

10/20 Sand/

14" Steel
2.25" ID MP55 Casing

2.25" ID MP55 End Cap

Bolted Steel Centralizers

6.625" OD CertainTeed PVC
0.020"-slot

6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC
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Page 3 of 4Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

NOTE:  depth-o-port is the official depth in meters
calculated from actual peizometric levels at the port.

Packer Depth = 493.42-497.89' (151.05-152.41 m)
MP Depth (with Filter Sock) = 497.89' (152.41 m)

Magnetic Collar Depth = 506.18' (154.04 m)
Sampling MP Depth = 508.18' (155.55 m)PP Depth = 513.16' (157.04 m)

Packer Depth = 517.97-522.44' (158.53-159.89 m)
MP Depth (with Filter Sock) = 522.44' (159.89 m)

Steel Centralizer Bolted on at Joint = 438.59' (133.7 m)

Water Table = 476.66' (145.28 m) (TOC - Measured
1/11/04 in conventional casing before Westbay® Casing
Installation)

Top of 6.625" OD CertainTeed SDR 17 PVC 0.020"-Slot
Screen = 503.54' (153.5 m)(Slotted in middle 10' of 20'
joint)

Bottom of 6.625" OD CertainTeed SDR 17 PVC 0.020"-
Slot Screen = 513.54' (156.5 m)

Steel Centralizer Bolted on at Joint = 538.50' (164.1 m)

JER-2

Volcanic Bedrock Depth = 394' (120.1
 m)

Top of Upper Bentonite Seal = 481'
(146.6 m)Top of Upper 30/70 Sand = 488'
(148.7 m)Top of 10/20 Sand = 493' (150.3 m)

Top of Lower 30/70 Sand = 522'
(159.1 m)
Top of Lower Bentonite Seal = 523'
(159.4 m)
Top of 10/20 Sand/Bentonite Mix =
529' (161.2 m)

Top of Upper Bentonite Seal = 553'
(168.6 m)

Top of Upper 30/70 Sand = 569'

10/20 Sand/

14" Steel
2.25" ID MP55 Casing

2.25" ID MP55 End Cap

Bolted Steel Centralizers

6.625" OD CertainTeed PVC
0.020"-slot

6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC
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Page 4 of 4Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Packer Depth = 577.02-581.49' (176.49-177.85 m)
MP Depth (with Filter Sock) = 581.49' (177.85 m)

Magnetic Collar Depth = 584.86' (178.88 m)Sampling MP Depth = 586.86' (179.49 m)
PP Depth = 591.74' (180.98 m)

Packer Depth = 596.65-601.12' (182.48-183.84 m)
MP Depth (with Filter Sock) = 601.12' (183.84 m)

Packer Depth = 673.75-678.22' (205.91-207.27 m)
MP Depth (with Filter Sock) = 678.22' (207.27 m)

Magnetic Collar Depth = 686.51' (209.78 m)
Sampling MP Depth = 688.51' (210.39 m)PP Depth = 693.39' (211.88 m)

Packer Depth = 698.30-702.77' (213.35-214.71 m)
MP Depth (with Filter Sock) = 702.77' (214.71 m)

Westbay® MP 55 Casing TD = 713.47' (217.5 m)

Top of 6.625" OD CertainTeed SDR 17 PVC 0.020"-Slot
Screen = 583.46' (177.8 m)(Slotted in middle 10' of 20'
joint)

Bottom of 6.625" OD CertainTeed SDR 17 PVC 0.020"-
Slot Screen = 593.46' (180.9 m)

Steel Centralizer Bolted on at Joint = 638.40' (194.6 m)

Top of 6.625" OD CertainTeed SDR 17 PVC 0.020"-Slot
Screen = 683.36' (208.3 m)(Slotted in middle 10' of 20'
joint)

Bottom of 6.625" OD CertainTeed SDR 17 PVC 0.020"-
Slot Screen = 693.36' (211.3 m)

Conventional 6.625" CertainTeed SDR 17 PVC Well TD =
718.46' (219.0 m)

JER-2

(173.4 m)
Top of 10/20 Sand = 573' (174.7 m)

Top of Lower 30/70 Sand = 602'
(183.5 m)Top of Lower Bentonite Seal = 604'
(184.1 m)
Top of 10/20 Sand/Bentonite Mix =
610' (185.9 m)

Top of Upper Bentonite Seal = 661.5'
(201.6 m)
Top of Upper 30/70 Sand = 669'
(203.9 m)
Top of 10/20 Sand = 674' (205.4 m)

Top of Lower 30/70 Sand = 705'
(214.9 m)
Top of Lower Bentonite Seal = 708'
(215.8 m)
Top of 10/20 Sand/Bentonite Mix =
713' (217.3 m)

Top of Slough = 750' (228.6 m)(from
Geophysical Log)

10/20 Sand/

14" Steel
2.25" ID MP55 Casing

2.25" ID MP55 End Cap

Bolted Steel Centralizers

6.625" OD CertainTeed PVC
0.020"-slot

6.625" OD CertainTeed PVC

6.625" OD CertainTeed PVC



 

Figure 4 ST-7 Westbay Well Completion Diagram 

 

 

 

(SEE NEXT PAGE) 
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WELL COMPLETION DIAGRAM
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Location ID: Site ID: NASA-WSTF, Doña Ana County, NM

Page 1 of 6Location ID:

RETROFIT WESTBAY® MONITORING WELL

CW Screened Zone(s) (bgs):

Diameter and Type Surface Casing:

Diameter Well Casing(s):

Field Representative(s):

Elevation (Top of Casing):

Comments:

Type of Casing(s):

Date(s) Well Installed:

Total Depth Well Casing(s) (bgs):

Total Depth Surface Casing (bgs):

Drilling Contractor:

Date(s) Well Developed:

Depth to Groundwater:
Depth to Bedrock (bgs):

Driller:
Total Depth of Borehole (bgs):

Elevation (Brass Cap):
NM State Plane Coordinates (NAD 83 in meters):
Township and Range:

Borehole Diameter:
WB Sampling Port(s) (bgs):

WB Packer Zone(s) (bgs):

Casing Schedule:

Packer

Casing Explanation:

Measurement Port (MP)
MP with Filter Sock
Mechanical Pumping Port (PP)
Magnetic Collar

Water Table

Conventional End Cap

Conventional Screen

Conventional Casing

Feet/Meters All depths listed are bgs (unless noted) All depths listed are bgs
Annular/Borehole DescriptionsWell Descriptions

Surface Casing
1/8 Gravel

4/8 Sand
6/9 Sand
8/12 Sand
8/20 Sand

10/20 Sand

20/40 Sand
16/40 Sand

30/70 Sand

Annular Materials Explanation:

Cement
Bentonite
(Grout Well DF)
Bentonite Seal

Bentonite Mix
Slough

Westbay® Well Stick-Up = ~0.8' (0.248 m)

Note:  Depths (meters) for Westbay® components are a
calculated value, based on piezometric levels at
measurement ports.

Conventional Well Stick-Up = ~0.84' (~0.26 m).  Original
stick-up measured at installation was 3.60'.  Casing cut to
present level 6/29/99.
Surface Casing Stick-Up = ~1' (~0.3 m)(Exact Stick-Up Not
 Measured or Surveyed)
Well completed with ~3' x ~3' cement pad, barrier posts,
and locking steel well cap surrounding the casings above
ground surface

14" OD Steel Surface Casing Depth = 103' (31.39 m)

ST-7

ST-7

Top of Cement Grout (Portland II
Cement with 5% Bentonite) = 0'

17 1/2" Borehole Cemented to 105'
(32.0 m)

453.1-463.2' (138.10-141.18 m); 543.4-553.4'

12 1/4" 0-1,020'; reamed 17 1/2" 0-105'

13.5" ID, 14" OD Steel

CW = 4" ID/ 4.5" OD; WB = 1.5" ID/ 1.9" OD

M. Canavan, G. Giles, M. McClure, (see comments)

1367.21 m AMSL

Field Reps. cont'd: L. Hunnicutt- Mack, J. Pearson, M. Rivera

CW = 304 Stainless Steel; WB = MP 38 PVC

CW = 3/19/99 - 3/24/99 WB = 6/29/99 - 7/16/99

CW=1,010' (307.85 m); WB=1,000' (304.80 m)

103' (31.39 m)

CW = 5/18/99 - 6/9/99; WB = Not Recorded

416.98' (127.09 m) TOC (6/29/99)
Not Reached

P. Hollar

1366.96 m AMSL
168529.56N  461567.94E

NW 1/4  SE 1/4  SW 1/4  Sec. 32, T20S, R3E

Stewart Brothers Drilling Company

1,020' (310.90 m)

450' (137.89 m); 550' (168.50 m);

440-460' (134.84-140.95 m); 540-560'

(165.63-168.68 m); 779.0-789.0' (237.44-240.49 m);

(165.45-171.60 m); 775-795' (237.38-243.51 m);

10 (CW)   (CW = Conventional Well   WB = Westbay® Well)

1.5" ID Westbay® MP 38 End Cap
1.5" ID Westbay® MP 38 Casing

Steel Welded Centralizers
4" ID 304 Stainless Steel

0.020"-Slot
4" ID 304 Stainless Steel

4" ID 304 Stainless Steel

14" OD Steel

10/20 Sand/

and 969.5-979.6' (295.50-298.58 m)

and 965-985' (295.40-301.62 m)

785' (240.43 m); and 975' (298.45 m)



120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

40

45

50

55

60

65

70

75

80

85

90

95

Page 2 of 6Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Stabilizing Packer Depth = 135'-140' (41.15-42.67 m)
MP Depth (with Filter Sock) = 140' (42.67 m)

Stabilizing Packer Depth = 285'-290' (86.87-89.39 m)
MP Depth (with Filter Sock) = 290' (89.39 m)

Crossover Adapter from Schedule 40 Threads to Schedule
80 Threads on the 4" ID Schedule 10, 304 Stainless Steel
Conventional Casing = 262.2' (79.9 m)

Three steel centralizers welded to casing at ~292.7' (~89.2
m)

ST-7

Top of 10/20 Sand/Bentonite Mix =
200' (61.0 m)(Exact Depth of
Sand/Bentonite Mix Not Recorded)

10/20 Sand/

14" OD Steel
1.5" ID Westbay® MP 38 Casing

1.5" ID Westbay® MP 38 End Cap

Steel Welded Centralizers

4" ID 304 Stainless Steel
0.020"-Slot

4" ID 304 Stainless Steel

4" ID 304 Stainless Steel



320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

100

105

110

115

120

125

130

135

140

145

150

155

Page 3 of 6Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Packer Depth = 435'-440' (133.32-134.84 m)

Magnetic Collar Depth = ~449' (~137.59 m) (Exact Location
 Not Recorded)
Sampling MP Depth = 450' (137.89 m)

PP Depth = 455' (139.41 m)

Packer Depth = 460'-465' (140.95-142.47 m)
MP Depth (with Filter Sock) = 465' (142.47 m)

Three steel centralizers welded to casing at ~393.0'
(~119.8 m)

Water Table = 416.98' (127.09 m; measured 6/29/99 just
before Westbay® well casing installation; TOC)

Top of 4" ID 304 Stainless Steel 0.020" - Slot Screen =
453.1' (138.1 m) (Rated at 400'-600' Depth)

Bottom of 4" ID 304 Stainless Steel 0.020" - Slot Screen =
463.2' (141.2 m) (Rated at 400'-600' Depth)

Three steel centralizers welded to casing at ~493.2'
(~150.3 m)

ST-7

Top of Upper Bentonite Seal = 434'
(132.3 m)
Top of Upper 30/70 Sand = 440'
(134.1 m)
Top of 10/20 Sand = 444' (135.3 m)

Top of Lower 30/70 Sand = 469'
(143.0 m)
Top of Lower Bentonite Seal = 472'
(143.9 m)
Top of 10/20 Sand/Bentonite Mix =
478' (145.7 m)

10/20 Sand/

14" OD Steel
1.5" ID Westbay® MP 38 Casing

1.5" ID Westbay® MP 38 End Cap

Steel Welded Centralizers

4" ID 304 Stainless Steel
0.020"-Slot

4" ID 304 Stainless Steel

4" ID 304 Stainless Steel



520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

160

165

170

175

180

185

190

195

200

205

210

215

Page 4 of 6Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Packer Depth = 535'-540' (163.93-165.45 m)

Top of 4" ID 304 Stainless Steel 0.020" - Slot Screen = 
543.4' (165.6 m) (Rated at 600'-1,000' Depth)
Magnetic Collar Depth = ~549' (~168.20 m) (Exact Location
 Not Recorded)
Sampling MP Depth = 550' (168.50 m)

PP Depth = 555' (170.02 m)
Packer Depth = 560'-565' (171.60-173.12 m)
MP Depth (with Filter Sock) = 565' (173.12 m)

Stabilizing Packer Depth = 665'-670' (203.63-205.15 m)
MP Depth (with Filter Sock) = 670' (205.15 m)

Bottom of 4" ID 304 Stainless Steel 0.020" - Slot Screen =
553.4' (168.7 m) (Rated at 600'-1,000' Depth)

Three steel centralizers welded to casing at ~588.5'
(~179.4 m)

Three steel centralizers welded to casing at ~688.8'
(~209.9 m)

ST-7

Top of Upper Bentonite Seal = 528'
(160.9 m)
Top of Upper 30/70 Sand = 533'
(162.5 m)
Top of 10/20 Sand = 535' (163.1 m)

Top of Lower 30/70 Sand = 559'
(170.4 m)
Top of Lower Bentonite Seal = 562'
(171.3 m)
Top of 10/20 Sand/Bentonite Mix =
567' (172.8 m)

10/20 Sand/

14" OD Steel
1.5" ID Westbay® MP 38 Casing

1.5" ID Westbay® MP 38 End Cap

Steel Welded Centralizers

4" ID 304 Stainless Steel
0.020"-Slot

4" ID 304 Stainless Steel

4" ID 304 Stainless Steel



720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

220

225

230

235

240

245

250

255

260

265

270

275

Page 5 of 6Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Packer Depth = 770'-775' (235.86-237.38 m)

Magnetic Collar Depth = ~784' (~240.13 m)(Exact Location
 Not Recorded)
Sampling MP Depth = 785' (240.43 m)

PP Depth = 790' (241.95 m)
Packer Depth = 795'-800' (243.51-245.03 m)

MP Depth (with Filter Sock) = 800' (245.03 m)

Top of 4" ID 304 Stainless Steel 0.020"-Slot Screen =
779.0' (237.4 m; Rated at 600'-1,000' Depth)

Bottom of 4" ID 304 Stainless Steel 0.020"-Slot Screen =
789.0' (240.5 m; Rated at 600'-1,000' Depth)

Three steel centralizers welded to casing at ~799.0'
(~243.5 m)

Three steel centralizers welded to casing at ~899.3'
(~274.1 m)

ST-7

Top of Upper Bentonite Seal = 764'
(232.9 m)
Top of Upper 30/70 Sand = 769'
(234.4 m)
Top of 10/20 Sand = 772' (235.3 m)

Top of Lower 30/70 Sand = 794'
(242.0 m)
Top of Lower Bentonite Seal = 797'
(242.9 m)
Top of 10/20 Sand/Bentonite Mix =
805' (245.4 m)

10/20 Sand/

14" OD Steel
1.5" ID Westbay® MP 38 Casing

1.5" ID Westbay® MP 38 End Cap

Steel Welded Centralizers

4" ID 304 Stainless Steel
0.020"-Slot

4" ID 304 Stainless Steel

4" ID 304 Stainless Steel



920

930

940

950

960

970

980

990

1000

1010

1020

280

285

290

295

300

305

310

Page 6 of 6Location ID:

Slough
Bentonite Mix

Bentonite Seal
(Grout Well DF)
Bentonite
Cement

Mechanical Pumping Port (PP)
Magnetic Collar

Measurement Port (MP)
MP with Filter Sock

Conventional Screen

Conventional Casing

Conventional End Cap
Packer

Water Table

Feet/Meters

Casing Explanation:

All depths listed are bgs
Annular/Borehole Descriptions

All depths listed are bgs (unless noted)
Well Descriptions

Annular Materials Explanation:Surface Casing

30/70 Sand

16/40 Sand
20/40 Sand

10/20 Sand

8/20 Sand
8/12 Sand
6/9 Sand
4/8 Sand

1/8 Gravel

Packer Depth = 960'-965' (293.88-295.40 m)

Magnetic Collar Depth = ~974' (~298.15 m)(Exact Location
 Not Recorded)
Sampling MP Depth = 975' (298.45 m)

PP Depth = 980' (299.97 m)
Packer Depth = 985'-990' (301.62-303.14 m)
MP Depth (with Filter Sock) = 990' (303.14 m)
Westbay® MP 38 Casing TD = 1,000' (304.8 m)

Top of 4" ID 304 Stainless Steel 0.020"-Slot Screen =
969.5' (295.5 m; Rated at 600'-1,000' Depth)

Bottom of 4" ID 304 Stainless Steel 0.020"-Slot Screen =
979.6' (298.6 m; Rated at 600'-1,000' Depth)

Three steel centralizers welded to casing at ~1004.6'
(~306.2 m)
Conventional 4" 304 Stainless Steel Well TD = 1,010'
(307.8 m)

ST-7

Top of Upper Bentonite Seal = 951'
(289.9 m)
Top of Upper 30/70 Sand = 957'
(291.7 m)
Top of 10/20 Sand = 958' (292.0 m)

Top of Lower 30/70 Sand = 987'
(300.8 m)
Top of Lower Bentonite Seal = 992'
(302.4 m)

Top of 10/20 Sand/Bentonite Mix =
1005' (306.3 m)
Top of Slough = 1,010' (307.8 m)
12 1/4" Borehole TD = 1,020' (310.9
m)

10/20 Sand/

14" OD Steel
1.5" ID Westbay® MP 38 Casing

1.5" ID Westbay® MP 38 End Cap

Steel Welded Centralizers

4" ID 304 Stainless Steel
0.020"-Slot

4" ID 304 Stainless Steel

4" ID 304 Stainless Steel



 

Figure 5 Proposed JER-1 Water FLUTe Well Design 

 

 

 

(SEE NEXT PAGE) 
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Depth to water = 449.40’

Proposed JER-1 Water FLUTe® Well Design

Borehole Diameter: 12.25”
Casing and Screen: Nominal 6” SDR-17 PVC
Surface Casing: 14” Steel to 76’
Surface Elevation: 4497.13 ft amsl

Not to Scale
All measurements in ft-bgs

unless otherwise noted

Water FLUTe Sampling
Zones (ft bgs): 483.1’- 493.1’

563.0’-573.0’
682.9’-692.9’

Ground Surface = 0

483.1’

493.1’

563.0’

573.0’

+

Top of Sand/Bentonite Mix – 193’

Santa Fe Group
Alluvium

First Screen Zone  (10’)

Second Screen Zone (10’)

682.9’

692.9’
Third Screen Zone (10’)

Top of Bentonite Seal – 466’
Top of 30/70 Sand – 470’
Top of 10/20 Sand – 476’
Top of 30/70 Sand – 501’
Top of Bentonite Seal – 504’
Top of Sand/Bentonite – 509’

Top of Bentonite Seal – 548’
Top of 30/70 Sand – 554’
Top of 10/20 Sand – 557’
Top of 30/70 Sand – 582’
Top of Bentonite Seal – 584’
Top of Sand/Bentonite – 590’

Top of Bentonite Seal – 663’
Top of 30/70 Sand – 670’
Top of 10/20 Sand – 674’
Top of 30/70 Sand – 703’
Top of Bentonite Seal – 706’
Top of Sand/Bentonite – 712’

Borehole TD – 753’
Casing TD – 718’

Top of 6/9 sand &
Water FLUTe System TD – 692.9’

Rhyolite
Bedrock

Santa Fe Alluvium

Rhyolite Bedrock

Nominal 6” SDR-17 PVC Casing

Nominal 6” SDR-17 PVC 0.020-slot 
screen

Water FLUTe® Liner

Bentonite (Grout Well DF)

Sand/Bentonite Mix

Bentonite Seal

30/70 Sand

10/20 sand

6/9 Sand

Sampling port

Water Table+

Bedrock 560’



 

Figure 6 Proposed JER-2 Water FLUTe Well Design 

 

 

 

(SEE NEXT PAGE) 
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Depth to Water = 490.36’

Proposed JER-2 Water FLUTe® Well Design

Borehole Diameter: 12.25”
Casing and Screen: Nominal 6” SDR-17 PVC
Surface Casing: 14” Steel to 69’
Surface Elevation: 4546.41 ft amsl

Not to Scale
All measurements in ft-bgs

unless otherwise noted

Water FLUTe Sampling
Zones (ft bgs): 503.5’- 513.5’

583.5’-593.5’
683.4’-693.4’

Ground Surface = 0

503.5’

513.5’

583.5’

593.5’

+

Top of Sand/Bentonite Mix – 197’

Santa Fe Group
Alluvium

First Screen Zone  (10’)

Second Screen Zone (10’)

683.4’

693.4’
Third Screen Zone (10’)

Top of Bentonite Seal – 481’
Top of 30/70 Sand – 488’
Top of 10/20 Sand – 493’
Top of 30/70 Sand – 522’
Top of Bentonite Seal – 523’
Top of Sand/Bentonite – 529’

Top of Bentonite Seal – 553’
Top of 30/70 Sand – 569’
Top of 10/20 Sand – 573’
Top of 30/70 Sand – 602’
Top of Bentonite Seal – 604’
Top of Sand/Bentonite – 610’

Top of Bentonite Seal – 661.5’
Top of 30/70 Sand – 669’
Top of 10/20 Sand – 674’
Top of 30/70 Sand – 705’
Top of Bentonite Seal – 708’
Top of Sand/Bentonite – 713’

Borehole TD – 753’
Casing TD – 718’

Top of 6/9 sand &
Water FLUTe System TD – 693.4’

Rhyolite
Bedrock

Santa Fe Alluvium

Rhyolite Bedrock

Nominal 6” SDR-17 PVC Casing

Nominal 6” SDR-17 PVC 0.020-slot 
screen

Water FLUTe® Liner

Bentonite (Grout Well DF)

Sand/Bentonite Mix

Bentonite Seal

30/70 Sand

10/20 sand

6/9 Sand

Sampling port

Water Table+

Bedrock 394’



 

Figure 7 Proposed JER-2 Water FLUTe Well Design 

 

 

 

(SEE NEXT PAGE) 
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Depth to water = 439.29’

Proposed ST-7 Water FLUTe® Well Design

Borehole Diameter: 12.25”
Casing and Screen: Nominal 4” 304 Stainless Steel
Surface Casing: 14” Steel to 103’
Surface Elevation: 4484.76 ft amsl

Not to Scale
All measurements in ft-bgs

unless otherwise noted

Water FLUTe Sampling
Zones (ft bgs): 453.1’- 463.2’

543.4’-553.4’
779..0’-789.0’
969.5 – 979.6

Ground Surface = 0

453.1’

463.2’

543.4’

553.4’

Top of Sand/Bentonite Mix – 200’

Santa Fe Group
Alluvium

First Screen Zone  (10’)

Second Screen Zone (10’)

779.0’

789.0’
Third Screen Zone (10’)

Top of Bentonite Seal – 434’
Top of 30/70 Sand – 440’
Top of 10/20 Sand – 444’
Top of 30/70 Sand – 469’
Top of Bentonite Seal – 472’
Top of Sand/Bentonite – 578’

Top of Bentonite Seal – 528’
Top of 30/70 Sand – 533’
Top of 10/20 Sand – 535’
Top of 30/70 Sand – 559’
Top of Bentonite Seal – 562’
Top of Sand/Bentonite – 567’

Top of Bentonite Seal – 764’
Top of 30/70 Sand – 769’
Top of 10/20 Sand – 772’
Top of 30/70 Sand – 794’
Top of Bentonite Seal – 797’
Top of Sand/Bentonite – 805’

Borehole TD – 1,020’

Casing TD – 1,010’

Top of 6/9 sand & Water FLUTe System TD – 979.6’

Santa Fe Alluvium

Nominal 6” SDR-17 PVC Casing

Nominal 6” SDR-17 PVC 0.020-slot 
screen

Water FLUTe® Liner

Bentonite (Grout Well DF)

Sand/Bentonite Mix

Bentonite Seal

30/70 Sand

10/20 sand

6/9 Sand

Slough

Sampling port

Water Table+

969.5’

979.6’
Third Screen Zone (10’)

Top of Bentonite Seal – 951’
Top of 30/70 Sand – 957’
Top of 10/20 Sand – 958’
Top of 30/70 Sand – 987’
Top of Bentonite Seal – 992’
Top of Sand/Bentonite – 1005’
Top of Slough – 1.010

+



 

Figure 8 Water FLUTe System Installation Schematic 

 

From FLUTe, LLC (2010) 
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Figure 9 Water FLUTe System 

 

(FLUTe, LLC, 2010) 
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