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Executive Summary 

This report provides a summary and evaluation of In-Situ Chemical Oxidation (ISCO) treatability 
study activities at Camp Stanley Storage Activity (CSSA) between February 2012 and September 2014 
(Phases I and II). This treatability study was initiated to determine the efficacy of ISCO as a viable 
remedial option to treat volatile organic compound (VOC) contamination within the underlying fractured 
bedrock at Area of Concern 65 (AOC-65) and groundwater contamination plume emanating from 
AOC-65. Parsons conducted an interim removal action in February 2012 to remove contaminated source 
material from AOC-65, and an ISCO injection system was installed in the resultant excavation. 
Geological information in the trench, such as fault locations and orientations, was noted and used in 
developing a monitoring network to gauge ISCO progress. An oxidant was selected and bench-scale tests 
were performed to determine oxidant/activator ratios. Parsons installed 11 new wells within AOC-65 to 
monitor ISCO progress and facilitate ISCO solution injection. From August 2012 to June 2013 two 
rounds of ISCO injections were completed. Monitoring efforts associated with ISCO injections began 
with a round of pre-ISCO injection baseline sampling in April 2012 and continued through September 
2014 with several rounds of sampling conducted at various intervals following injections. 

This report describes ISCO activities conducted at AOC-65 from conception to injection, 
including injection system: 

• design;  
• construction;  
• oxidant selection;  
• bench-scale testing;  
• pilot-scale injection and monitoring;  
• treatability study-scale injection and monitoring; and  
• field methods and results. 

This report does not include the results for the Phase III large-scale injection performed from September 
through November 2014. 

Results from monitoring indicate ISCO solution has been distributed within the Upper Glen Rose 
(UGR) Formation at AOC-65. Persulfate has been identified in wells near the infiltration gallery and up to 
60 feet away (VEW-25). Increases in pH readings at monitoring wells, presumably as a result of sodium 
hydroxide injection, further demonstrates connections between the infiltration gallery and monitoring 
wells screened within the subsurface. 

At USEPA’s request, a larger scale application of ISCO solution, amounting to three times the 
volume of the second injection, was implemented in late September 2014 (Phase III). Results from this 
latest injection are not yet available.  The combined results of Phases I through III will be provided in an 
addendum to this report, which will include conclusions regarding ISCO application at AOC-65 as well 
as recommendations for future ISCO remedial efforts at AOC-65, if appropriate. 
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SECTION 1 
INTRODUCTION 

1.1 PURPOSE 
This report provides a summary of activities and results related to the in-situ chemical 

oxidation (ISCO) treatability study at Camp Stanley Storage Activity (CSSA) between January 
2012 and September 2014. These activities were conducted in support of treatability studies of 
the tetrachloroethene (PCE) and trichloroethene (TCE) groundwater plume at Area of Concern 
65 (AOC-65). These activities included: 

• The excavation of a trench and removal of contaminated soils as part of an interim 
removal action (IRA), 

• Fracture survey of the excavated trench walls to identify potential flow paths and 
provide information regarding the placement of wells, 

• Infiltration gallery installation to provide a location for delivering ISCO solution to 
the subsurface, 

• Gaseous tracer test to determine connectivity of flow paths, 
• Drilling and installation of seven monitoring wells, three soil borings, and four 

injection wells to provide locations for monitoring ISCO effects, 
• Bench-scale testing to identify appropriate ISCO/sodium hydroxide mix for the 

subsurface conditions at the site, 
• Two rounds of ISCO chemical injections, and 
• Multiple rounds of groundwater monitoring. 

1.2 BACKGROUND 
Camp Stanley Storage Activity is located in northwestern Bexar County, about 19 miles 

northwest of downtown San Antonio. The installation consists of 4,004 acres immediately east of 
Ralph Fair Road, and approximately 0.5 miles east of Interstate Highway 10. AOC-65 is located 
along the western fenceline within the inner cantonment. Buildings 90 and 89 are located within 
AOC-65 (Figure 1.1). A general history of AOC-65 is provided in Table 1.1 and a brief 
chronology of activities at the site is provided below (Table 1.2). 

SVE system operations were terminated in 2012 because the effectiveness of the system had 
decreased significantly. Although many of the SVE system components, including system 
blowers, manifolds, and controls were removed; several of the vapor extraction wells (VEWs) 
were retained and are used as monitoring points in the ISCO treatability study monitoring 
network. However, plugging and abandonment of 12 VEWs and three vapor monitoring points 
(VMPs) was necessary due to their location adjacent to the IRA excavation and due to 
remodeling efforts at Building 90. Specifics regarding the termination of SVE activities are 
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provided in the 2012 Update to AOC-65 Soil Vapor Extraction Operations and Maintenance 
Assessment Report (Parsons, 2012). 

Table 1.1 General History of AOC-65  
Date Activity 

Prior to 1995 Chlorinated solvent PCE was used as a cleaning agent in and around Building 90 for 
more than 30 years. 

1995 Citrus-based cleaner usage replaced chlorinated solvents at Building 90. 
1999 PCE was identified in wells in the vicinity of Building 90 during the Resource 

Conservation and Recovery Act (RCRA) Facility Investigation (RFI). 
2001 Soil gas survey conducted at over 300 points in and around Building 90. The soil gas 

survey detected PCE and its natural degradation products TCE, cis-1,2-
dichloroethene (DCE), and trans-1,2-DCE. 

2002 RFI report for AOC-65 completed. Interim removal action completed including the 
removal of surface soils underlying pavement and drainage swale west of Building 90. 
The drainage swale was lined with concrete to prevent rainwater run-off 
infiltration. 

2002 - 2012 SVE treatability study system installed and operated within AOC-65. The SVE system 
was enhanced in 2006 and 2010, including installation of additional blowers and 
VEWs. 

2011 Steam enhanced extraction treatability study conducted. SVE system returned to 
normal operations following test completion. 

February 2012 Onset of ISCO related activities including a second interim removal action, 
and subsequent installation of an ISCO infiltration gallery. 

August 2012 SVE system operations formally terminated at AOC-65 due to its significantly 
decreased effectiveness. System components were dismantled shortly thereafter. 

 

Activities associated with the ISCO treatability study began with the initiation of a second 
IRA which removed contaminated soil beneath the concrete-lined drainage swale on the west 
side of Building 90.  Past releases of PCE into the ditch are suspected to have contributed to the 
long-term dissolved phase PCE and TCE contamination in groundwater in the Upper and Lower 
Glen Rose Formations locally. This second IRA consisted of the excavation of a ~320-foot long, 
3.5-foot wide, and between 12- and 15-foot deep trench in this ditch. The trench was 
subsequently converted into a series of infiltration galleries to facilitate the application of 
chemical oxidants for this treatability study. 

1.3 OBJECTIVE OF INVESTIGATION 
The objective of the investigation is to determine the efficacy of ISCO as a remedial option 

for treatment of contaminants within soils, bedrock, and groundwater in the vicinity of AOC-65. 
The ISCO treatability study efforts include the following primary and ancillary objectives. 
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1. Conduct IRA – excavate and remove contaminated soils and bedrock beneath a 
concrete-lined drainage swale west of Building 90. 

2. Determine potential flow paths and preferred pathways within the area surrounding 
the trench derived from the IRA. 

a. Fracture analysis of exposed trench walls. 
b. Gaseous chemical tracer test. 

3. Install ISCO delivery system. 
a. Modify existing well (SIW-01). 
b. Transform IRA trench into infiltration gallery. 
c. Install four additional injection wells to prevent off-post migration of 

mobilized contaminants. 
4. Select Oxidant/Activator. 

a. Perform bench-scale testing to determine appropriate mixture. 
5. Expand monitoring network  

a. Installation of treatability study wells (TSWs). 
b. Plug and abandon vapor extraction wells, vapor monitoring points, and 

monitoring wells damaged/unused following trench installation. 
6. Inject ISCO solution 
7. Monitor affects of ISCO application in groundwater. 

1.4 REPORT ORGANIZATION 
This report consists of eight sections. The activities described in these sections are presented 

in chronological order. This section (Section 1) presents an overview, including the project 
purpose, background information, and objectives of efforts associated with the ISCO treatability 
study. Section 2 describes activities leading up to and including the installation of the ISCO 
injection system. Section 3 depicts the selection process for the ISCO chemicals including 
bench-scale testing and results. Section 4 describes drilling activities related to the completion of 
two ISCO treatability study injection efforts. Section 5 describes the monitoring efforts 
associated with the ISCO treatability study including: monitoring network locations, analyses, 
and field parameter collection. Section 6 describes the first two ISCO injection efforts including: 
amounts of chemicals used, distribution of chemicals, and the specialized equipment used. 
Section 7 includes monitoring results following the first two injections and references are 
included in Section 8. 

1.5 TIMELINE OF EVENTS 
The following is a chronological list of events associated with ISCO activities including: 

permitting, excavation, construction, drilling, injection, and monitoring. Activities from 
September 2014 and later will be reported in an addendum to this report. 
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Table 1.2  ISCO Activity Calendar 
 2012 2013 2014 

January • Core sample collection at 
correlative strata for bench-scale 
testing. 

Quarterly sampling  

February • IRA conducted: excavation of 
1,000 cubic yards (CY) of soil and 
bedrock at AOC-65 creates 3.5-
foot wide, 12 to 15-foot deep, and 
320-foot long trench. 

 • Quarterly sampling. 

March • Fracture documentation and 
analysis; 

• Texas Commission on 
Environmental Quality (TCEQ) 
issues Underground Injection 
Control (UIC) permit approval for 
the construction of ISCO injection 
system and subsequent injection 
of ISCO chemicals. 

  

April • Infiltration gallery construction 
completed; 

• Background/baseline sample 
collection from all ISCO 
monitoring locations. 

• IIWs drilled and 
installed; 

• Quarterly sampling; 
• Baseline monitoring for 

Injection #2. 

 

May • Gaseous chemical tracer test 
performed at AOC-65 using sulfur 
hexafluoride (SF6) and SVE 
system blowers, and ISCO 
infiltration gallery. 

• Bench-scale Klozur demand  test 
performed on core samples. 

• ISCO injection #2 (May 
21 – June 6) including 
48,500 lbs of activated 
sodium persulfate into 
infiltration gallery zones, 
IIWs, and SIW-01. 

• Quarterly sampling. 

June • Drilling and installation of 
Treatability Study Wells (TSWs) 

• 30-day post-injection #2 
sampling. 

 

July • Baseline monitoring for injection 
#1 

• 60-day post-injection #2 
sampling. 

 

August • ISCO injection #1 (Aug. 3 – 
Aug. 16) including 19,000 lbs of 
activated sodium persulfate into 
infiltration gallery zones and 
SIW-01.  

• AOC-65 SVE system operations 
formally terminated 

• 90-day post-injection #2 
sampling. 

• Quarterly sampling; 
• Baseline monitoring for 

injection #3. 

September • 30-day post-injection #1 
sampling. 

• Building 90 VEWs and VMPs 
plugged and abandoned. 

. 

 • ISCO injection #3 (Sept. 22 – 
Nov. 6) including 145,464  lbs of 
activated sodium persulfate into 
infiltration gallery zones, IIWs, 
and SIW-01 

October • 60-day post-injection #1 
sampling. 

 • 30-day post-injection #3 
sampling. 

November • 90-day post-injection #1 
sampling. 

• Quarterly sampling. • 60-day post-injection #3 
sampling. 

December • 120-day post-injection #1 
sampling. 

 • 90-day post-injection #3 
sampling. 
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SECTION 2 
ISCO INJECTION SYSTEM INSTALLATION 

2.1 INTERIM REMOVAL ACTION 
In February of 2012, an IRA was conducted to remove contaminated soil and bedrock along 

the drainage swale west of Building 90 (Figure 2.1). The excavation was completed using an 
Austin Trencher AT 1460 trenching unit and resulted in a 3.5 foot wide, between 12 and 15 foot 
deep and 320 foot long trench. Variations in trench depth were required to overcome the change 
in elevation across the site and ensure a level bottom. Approximately 1,000 cubic yards (CY) of 
material were removed during the excavation efforts. 

The 2012 IRA served multiple remedial purposes at AOC-65. First, removal of the media 
beneath the drainage ditch, a source of aqueous and vapor phase contamination identified in the 
2001 soil gas survey, will aid in reducing off-post migration of PCE and TCE in groundwater as 
a source of dissolved-phase contamination is removed. Second, the trench walls provide access 
to identify subsurface structural features (such as faults and fractures) that likely influenced the 
direction of contaminant migration, and could be used to identify target areas for the delivery of 
chemical oxidant solutions for the ISCO treatability study. Our approach in the ISCO treatability 
study is to apply the oxidant in-situ within the aquifer along the original contaminant migration 
paths to maximize contact time to destroy contaminants residing within these fractures. Thus, 
installing infiltration galleries within the excavated trench allows more opportunities to intersect 
the preferred paths and contamination contained within these fractures as well as within the 
adjacent soils and bedrock than through the use of conventional injection wells. 

2.1.1 IRA Waste Disposition 

All solid investigation-derived media (IDM) from trenching efforts was disposed according 
to CSSA RCRA Facility Investigation and Interim Measures Waste Management Plan 
(Volume 1-1, Work Plan) approved by the U.S. Environmental Protection Agency (USEPA) and 
TCEQ. Solid media samples were collected at a rate of one sample per 200 CY of material and 
analyzed for the full list of VOCs using USEPA 8620B method. Approximately 1,000 CY of 
solid media were generated during IRA efforts. Waste characterization sampling indicated these 
materials met the TCEQ criteria for Class 3 non-hazardous waste as per 30 Texas Administrative 
Code (TAC) 335 Subchapter R. Approximately 35 CY of excavated material impacted with 
construction debris from the removal of the concrete swale lining were disposed of off-post. The 
remaining 965 CY of material were transported from the site to the East Pasture where they were 
used as construction fill for road improvements throughout CSSA. Summary tables of IDM 
waste characterization sample results as well as their respective data packages are located in 
Appendix A. Although concentrations of VOCs in this material were not anticipated to be high 
due to volatilization resulting from friction and heat generated by the trenching operations, a low 
level of PCE was detected in one sample.  

2-1 
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2.2  FRACTURE ANALYSIS 

Upon completion of excavation efforts, trench wall profiles identifying features of 
significance including fractures and changes in lithology were sketched and photographs of the 
sidewalls were taken to document exposed fractures, solutionally-enlarged features, and bedding 
plane partings that could be identified as a potential flow path. An extendable boom manlift was 
used to allow field personnel a safe way to take close-up pictures from above the trench. A 
survey rod was placed along the lip of the trench to provide scale, and a white erase board was 
used to label position along the trench relative to the northern most extent of the excavation. 
Pictures were taken every five feet on both sides of the trench, starting at the north end (0 feet 
east or west) and terminating on the south end (300 feet east or west). Trench wall survey 
photographs are available on the accompanying CD. 

In addition to the trench wall photographs, GeoCam was subcontracted to provide video 
documentation of the trench walls. To accomplish this, the logging truck was parked beside the 
ditch and the downhole camera was connected to a pulley attached to the manlift so that the 
camera would be positioned centrally within the trench. Two passes were filmed with the 
downhole camera at each 5-foot station (one for each wall) before the manlift and logging truck 
were repositioned. At each station the survey rod was positioned vertically within the trench to 
provide a vertical scale. Videos documenting the trench walls are provided in the accompanying 
DVDs. 

During excavation, as the trencher removed materials, it ground rock into a fine dust that 
adhered to the trench walls making the identification of structural and lithologic features 
difficult. Following the initial trench wall documentation, several rain events occurred. The rain 
effectively washed off the rock flour and exposed some of the more subtle fractures. Photographs 
taken after the rain events showed fractures that were not visible initially, weeping fractures, and 
transmissive bedding plane partings. Additional fractures revealed following rain events were 
sketched into the profiles. The trench wall profiles are included in Appendix B. 

Due to safety concerns, no personnel were allowed in the trench, thus directly measuring 
strike and dip information from identified fractures was not possible. However, using the 
sketches, photographs, and scale, the location of readily identifiable fractures along the trench 
walls was carefully plotted on a map. The photographs provided a means to match fractures on 
opposite trench walls; thus, a “fracture pair” across the trench, approximating the trend for each 
fracture, was obtained. The approximate fracture trends for 16 features were plotted in a rose 
diagram to determine an average trend for features identified in the trench, Figure 2.2. The 
resulting trend analysis indicates a mean fracture trend of N78.2E. A fault located in the northern 
portion of AOC-65 identified by the U.S. Geological Society (USGS) shows a similar trend of 
N76E. Fracture trends identified in the fracture analysis and local faults mapped by USGS are 
presented in Figure 2.3. 
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Fractures identified in sketches and photographs on one trench wall which could not be 
reliably “paired” with another fracture on the opposite wall were excluded from the statistical 
analysis.  It is assumed that the larger, more readily identified features on the trench walls are 
more representative of preferred pathways found throughout AOC-65. 

 

Figure 2.2   Rose Diagram of AOC-65 Trench Fracture Trends (Bidirectional) 
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2.3 INFILTRATION GALLERY INSTALLATION 
Several rain events of moderate intensity occurred while the trench was “open”. Following 

these rain events water was observed flowing into the trench from several of the larger aperture 
fractures. Additionally, water accumulated in the bottom foot of the trench was observed to drain 
within a few days indicating vertical and lateral transport of fluids was likely to occur. With the 
documentation of the trench walls complete, an infiltration system was installed within the trench 
deliver ISCO to the subsurface via the exposed natural preferential pathways. It is anticipated 
that applying the ISCO solution in an infiltration gallery rather than via an injection well gives 
the solution a greater opportunity to follow the natural preferential paths, both laterally and 
vertically, that the contaminants once used. Individual wells may or may not intersect one or any 
of the preferred flow paths. 

The infiltration gallery design includes three discrete treatment zones made from 4-foot 
thick layers of 0.5-inch-sized quartz gravel separated by 1-foot thick layers of compacted clay. 
Perforated high-density polyethylene (HDPE) pipe installed within each of the gravel layers 
provides a means for ISCO solution conveyance and distribution along the entire length of each 
of the gravel layers. Pipe perforations of varying size, with the smallest located nearest the 
injection manifold and the largest perforations located furthest away, ideally allow a more 
uniform distribution of injected ISCO solution within each treatment zone. 

The permeable material (gravel) defines the three treatment zone areas into which the 
chemical oxidant solution can be applied and allowed to slowly drain into the subsurface. 
Construction of the infiltration gallery at AOC-65 using materials with varying permeability 
(gravel versus compacted clay) resulted in creation of three discrete zones within the gallery into 
which the ISCO solution may be applied independently or simultaneously to treat the 
surrounding bedrock and destroy contamination contained therein. The division of the infiltration 
gallery also increases the possibility that both lateral and vertical paths are taken when the ISCO 
solution is added. The compacted clay that divides the zones forms a vertical barrier in the upper 
and middle zones, thus ISCO solution injected into these zones must drain laterally through the 
fractures and conduits in the walls of the trench. While the deep zone, with no basal clay layer, is 
anticipated to drain vertically and laterally. The infiltration gallery design is presented in Figure 
2.4. 
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2.4 GASEOUS TRACER TEST 
Identifying fractures from photographs may not provide sufficient information to 

determine which fractures are preferred conduits for contaminant migration. Following the 
fracture analysis and subsequent construction of the infiltration gallery, a gaseous tracer 
test was performed to determine relative connectedness to vapor extraction wells located 
within Building 90 and distributed throughout AOC-65. Results from the gaseous tracer 
test, in conjunction with the fracture analysis results, were used to determine deficiencies 
in the monitoring network, identify data gaps, and help determine locations for additional 
monitoring wells to improve the monitoring network. The tracer test was accomplished by 
applying a tracer gas into future ISCO injection locations (zones within the infiltration 
gallery or injection wells), and monitoring the SVE system exhausts to determine tracer 
gas breakthrough. Additionally, monitoring individual vapor extraction well (VEW) 
exhausts for the tracer gas was used to demonstrate connections between the injection 
locations and individual VEWs distributed throughout the site. 

2.4.1 Tracer Gas Selection 

SF6 is typically used in the electrical industry for magnesium casting and as an inert 
filling for insulated glazing windows, though it has also been used as a tracer for vadose 
zone, vapor intrusion, and large-scale gas transport studies. SF6 is an inorganic, colorless, 
odorless, and non-flammable gas, it is non-toxic, it is detectable at very low 
concentrations (parts per trillion [ppt]), atmospheric concentrations of SF6 are negligible, 
and is readily available commercially. However, due to the low detection limit and 
virtually zero effective background concentration, only a small quantity of SF6 was 
required to conduct the tracer study than other, more frequently used tracer gasses (e.g., 
helium). 

2.4.2 Tracer Implementation 

Two tests were performed at AOC-65. The first focused on the impacted area beneath 
Building 90 using steam injection well SIW-01, while the second focused on the area 
beneath/surrounding the concrete-lined drainage swale and newly constructed infiltration 
gallery using the middle zone of the trench. In each test, the SVE system blowers 
remained off until the injection well or infiltration zone had been filled with an 
appropriate amount of SF6. Tracer testing at SIW-01 included 120 minutes of continuous 
injection of SF6, while testing within the infiltration gallery consisted of a one-time 
application of tracer gas. 
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2.4.2.1 SIW-01  

SIW-01 was installed in a former solvent containment vat as part of the 2011 steam-
enhanced extraction study. SIW-01 consists of an 8-inch open borehole from 10’ to 25’ 
below ground surface (bgs), with 4-inch casing from 10’ bgs to 3’ above grade.  The 
volume of the well is given by: 

𝑉𝑆𝐼𝑊−01 = �𝜋 ∗ 𝑟(𝑜𝑝𝑒𝑛 𝑏𝑜𝑟𝑒ℎ𝑜𝑙𝑒)
2 ∗ ℎ(𝑜𝑝𝑒𝑛 𝑏𝑜𝑟𝑒ℎ𝑜𝑙𝑒)�+ �𝜋 ∗ 𝑟(𝑐𝑎𝑠𝑒𝑑 𝑏𝑜𝑟𝑒ℎ𝑜𝑙𝑒)

2 ∗ ℎ(𝑐𝑎𝑠𝑒𝑑 𝑏𝑜𝑟𝑒ℎ𝑜𝑙𝑒)� 

Thus, VSIW−01 = (3.14 * (0.333 (ft))2 * 15 (ft)) + (3.14 * (0.125 (ft))2 * 13 (ft)); or 
5.86 cubic feet. SIW-01 was filled with SF6 and the sub-slab, exterior, and western system 
shallow blowers that made up the SVE system were turned on. SF6 application within 
SIW-01 continued at a rate of 0.33 (~6% borehole volume) cubic feet per minute (cfm) for 
120 minutes, during which continuous and periodic monitoring of SVE system exhausts 
and individual VEWs occurred. A total of 46 cubic feet of SF6 was injected into SIW-01. 

2.4.2.2 Infiltration Gallery 

SF6 was also applied in the middle treatment zone of the infiltration gallery. The 
photographic analysis of the trench walls indicated that a greater number and larger 
aperture fractures occurred in the middle portion (vertically) of the trench than either the 
lower or upper portions, indicating that the middle zone is likely more transmissive, and 
therefore may provide better dispersion of tracer gas within the subsurface than the other 
zones. Similarly, previous VOC data collected from VEWs during SVE system operations 
indicated that the majority of removed volatilized contaminants derive from the more 
shallowly screened wells (where the screened interval begins between 6 and 10 ft bgs). 

The middle treatment zone runs the entire length of the trench (~320 feet), and is 
approximately 3.5 feet wide and 4 feet tall. The 0.5-inch gravel used to backfill the trench 
creates an estimated effective porosity (𝜙) of 30% within the section. The total void 
volume for the middle treatment zone is given by: 

𝑉𝑣 = 𝑙 ∗ 𝑤 ∗ ℎ ∗ 𝜙 

Thus, the volume of the middle treatment zone is  𝑉𝑣 = 320 (ft) x 3.5 (ft) x 4.5 (ft) x 
0.30; or ~1,512 cubic feet. 170 cubic feet of SF6 was applied in the middle zone and no 
additional SF6 was added after the SVE system was turned on. The tracer gas was added 
using a ~200 foot long section of semi-rigid tubing that was inserted within the perforated 
HDPE ISCO injection line. Once SF6 application began a vacuum attached to the ISCO 
injection manifold at the northern end of the infiltration gallery was turned on. The 
vacuum exhaust was continuously monitored until SF6 was positively identified using a 
portable gas detector. When the SF6 was identified, the vacuum was turned off and the 
tubing was extracted. The tracer gas was allowed to disperse within the treatment zone for 
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an hour to ensure the tracer gas was evenly distributed before the SVE system was turned 
on and monitoring began. 

2.4.3 Tracer Monitoring 

For both tests, continuous and periodic sampling was utilized to monitor for SF6. Two 
Ion Science SF6 LeakCheck P1:p gas detectors were used to continuously monitor SVE 
system exhausts (eastern and western SVE system exhausts) and periodic samples from 
individual VEWs were collected using Tedlar bags and summarily screened. 

2.4.4 Tracer Results 

Gaseous tracer test results suggest connections between application points and the 
monitoring network of VEWs. Additionally, results from individual VEWs provide 
insights into where open fractures (flow paths) likely exist, and where more information is 
needed (i.e. where data gaps are located). The SVE system exhausts at AOC-65 are a 
combination of two discrete sub-system exhausts. Each sub-system consists of a blower 
connected to a series of VEWs, thus the exhaust is a mixture of extracted soil vapors from 
all of the VEWs connected to that blower. Individual sub-system exhausts are combined 
into a unified system (Eastern or Western) exhaust before being directed to a GAC 
filtration system or released to the atmosphere. The eastern SVE system is composed of 
the Building 90 sub-slab and Building 90 exterior sub-systems. The western SVE system 
is composed of deep and shallow sub-systems. Thus, SF6 results from each system include 
the combined results of both sub-systems in operation. Independent sub-system 
monitoring is not possible due to the SVE system design.  However, monitoring the 
system exhaust, one can assess how well vapors can be transported from the point of 
injection, through the fractured bedrock, to the network of VEWs that make up the SVE 
system. It is anticipated that SF6 concentrations detected at the system exhausts will be 
lower than at the well-connected individual VEWs. This is because the system exhaust is a 
combination of all of the VEWs exhausts (those with good connections as well as those 
that have little or no connection to injection points) prior to release into the GAC unit or 
the atmosphere. 

2.4.4.1 SIW-01 Test 

Results from SF6 injections within SIW-01 suggest connections to both the eastern 
and western systems. SF6 was detected immediately following application of gas within 
the western system exhaust (Figure 2.5), followed by long periods of low concentration to 
non-detection and sporadic high concentration detections (at 122, 191, 237, 297, and 322 
minutes). Eastern system exhaust detections were typically low (less than 100 parts per 
million [ppm]); however, a peak was detected just before the application period ended 
between 64 and 75 minutes, and additional peaks at 184, 205, and 265 minutes following 
cessation of SF6 application. 
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One explanation for the low SF6 returns in the eastern system exhaust is that the 
VEWs located within Building 90 (VEW-01 through -12) are typically very shallow (total 
depths of 6 – 12 ft. bgs). SF6 is denser than air, and SIW-01 has a protective steel casing 
installed to 10 ft. bgs, thus the shallower VEWs have less screened interval that overlaps 
with the open portion of SIW-01 and are therefore anticipated to generally be less 
effective at pulling the tracer gas from below the level of the screened intervals. VEWs -
08 and -09 are the exceptions. Both of these VEWs are located within Building 90 near 
SIW-01 and both indicated significant connections to SIW-01 throughout the test, 
additionally, VEWs -30 and -32 (exterior sub-system) also indicated connections to SIW-
01 (Figure 2.6). 

Results from individual western system VEWs suggested a good correlation between 
the western system exhaust and exhausts from VEWs in the shallow sub-system and little 
response from VEWs included in the deep sub-system. Figure 2.7 presents results from 
selected western system VEWs during SIW-01 tracer testing. 

2.4.4.2 Infiltration Gallery Test 

Results from the application of SF6 within the middle treatment zone of the 
infiltration gallery suggest a significant connection between the middle treatment zone and 
shallow VEWs in the western SVE system. Western deep and eastern system VEWs 
generally did not indicate the presence of SF6 (Figure 2.8). The few detections of SF6 that 
were observed in deep sub-system VEWs in the western system and in eastern system 
VEWs (sub-slab or exterior) were observed shortly after system start up. SF6 was 
identified in the western system exhaust immediately after the SVE systems were turned 
on, and after a slight (10 minute) delay in the eastern system exhaust. Multiple high SF6 
concentration (greater than 200 ppm) peaks were detected within the western system 
exhaust through the first 90 minutes of SVE system operation (western system) before 
tapering off (Figure 2.9). 

It is suspected that the dominance of SF6 recovery by western system VEWs indicates 
that fractures or other flow path features are more open or more directly connect the 
shallow VEWs on the west side of the trench, such that the vacuum generated during 
operation can easily overcome the pull associated with eastern system operation. 
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Figure 2.5  SIW-01 SF6 Tracer Test SVE System Exhaust Results 

 

Continuous monitoring of SVE system exhausts following SIW-01 tracer gas application 
indicate connections exist between SIW-01 and both eastern and western SVE systems (as 
noted by peaks in SF6 concentrations within exhausts). 

 

Figure 2.6  SIW-01 SF6 Tracer Test Eastern System Exhaust and VEW Results 

 

Results from two of the eastern system VEWs during SIW-01 application indicate that 
although SF6 may be detected at individual VEWs, those detections do not necessarily 
correlate with the eastern system exhaust detections. SF6 detection within VEW-8 at the 
70 minute mark may be responsible for Eastern Exhaust peak detection. 
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Figure 2.7 
SIW-01 SF6 Tracer Test Western System Exhaust and VEW Results 

 

Following application in SIW-01, SF6 was detected in the western system exhaust.  
Detections from shallow, western system VEWs indicate some correlation with exhaust 
detections (i.e., VEW-19 at ~230 and 300 minutes), while few detections were observed in 
deep VEWs, suggesting that direct paths between SIW-01 and deep, western system 
VEWs are less common. 

Figure 2.8 
Trench SF6 Tracer Test Western System Exhaust and VEW Results  

 

Results from middle treatment zone application indicate a near immediate response within 
the western system exhaust, in particular within shallow VEWs. Western system deep 
VEWs and eastern system exterior VEWs indicate fewer and less pronounced detections.  
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Figure 2.9  Trench SF6 Tracer Test SVE System Exhaust Results 

 

System exhaust results following SF6 application within the middle treatment zone of the 
infiltration gallery suggest the western system VEWs are better connected to the trench 
than eastern system VEWs, or the vacuum applied by the western system is greater than 
the vacuum applied by the eastern system. 
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SECTION 3 
ISCO CHEMICAL SELECTION 

3.1 GENERAL 
The chemical oxidation process involves increasing the oxidation state of a substance (e.g., 

chlorinated solvents) by introducing an oxidant. The targeted substance(s) are then transformed 
into new compounds that are less harmful than the originals. Oxidation of the substance may 
occur by the addition of an oxygen atom, the removal of a hydrogen atom, and/or the removal of 
electrons without the removal of a proton from the target compound. 

ISCO requires the injection of an oxidant into the subsurface so that a redox reaction 
between the oxidant and the target compound takes place, oxidizing the target compound into 
benign compounds. An assessment of potential oxidants for implementation at AOC-65 included 
the review of several different types commonly used in environmental remediation applications. 
Permanganate, Fenton’s, persulfate, and ozone are a few of the more commonly used ISCO 
chemical oxidants. Each of these oxidants will oxidize contaminants differently based on the 
stochiometry of the redox reaction between the oxidant and contaminant. The oxidants differ in 
type of reaction, speed of reaction, and oxidant persistence.  

Permanganate (MnO4
-) oxidation involves electron transfer to oxidize contaminants. 

Oxidation in this manner has a relatively slow reaction rate, which is essential for greater 
dispersal from the injection site and thus, a larger treatment area. The use of permanganate at 
AOC-65 was rejected due to the potential to precipitate MnO2(s). Accumulated MnO2(s) within 
the aquifer will cause an overall reduction in aquifer permeability, and negatively impact the 
mass transfer at dissolved-phase and liquid-phase contaminant interfaces. 

Fenton’s oxidation generally involves combining a hydroxyl radical (OH), produced from 
an intermediate reaction of hydrogen peroxide (H2O2) and ferrous iron (Fe(II)), with the 
contaminant. The OH oxidizes the contaminant by stripping off one of its electrons in order to 
return to a more stable hydroxyl ion. Persistence of Fenton’s in the subsurface is generally low as 
the oxidant is generally consumed within minutes to hours after injection. In general, the reaction 
rates for Fenton’s oxidation are very fast, thus the transport distance away from the site of 
formation is very limited.  Fenton’s oxidation was rejected due to the small area of achievable 
treatment caused by fast reaction times and low persistence within the aquifer. Additionally, 
Fenton’s oxidation is exothermic and could potentially pose a risk to installed remediation assets. 
Finally, the release of oxygen as a byproduct of the oxidation reaction has the potential to 
increase subsurface pressure and facilitate pneumatic transport of contaminated groundwater 
away from the injection site(s).   

Ozone oxidation involves injecting a mixture of air and ozone into the subsurface. Ozone 
injections can either be above or below the water table. Once injected, the air and ozone flow 
upward through the saturated zone, and contaminants are volatilized into the air or are oxidized 
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directly or indirectly via reactions associated with ozone. The delivery system is similar to an air 
sparging system with an additional ozone generator and compressor. Recovery of volatile 
emissions produced during ozone oxidation is generally accomplished using an SVE system, and 
therefore would be subject to the same shortcomings as the SVE systems previously employed at 
CSSA. As such, ozone oxidation was rejected.    

The evaluation of basic oxidant characteristics led to the conclusion that sodium persulfate 
is the most suitable oxidant for application at AOC-65 for several reasons (AOC-65 Technology 
Assessment Report, 2011). First, sodium persulfate is more stable than many other oxidants 
used in ISCO applications, like ozone and hydrogen peroxide, yet has a relatively high oxidation 
potential (2.1V). Similarly, the sulfate radical is more stable than the hydroxyl radical upon 
catalysis. Sodium persulfate has a high solubility, and the densities of persulfate solutions are 
greater than water which allows for more effective vertical transport in fractures. The reaction 
rate for persulfate is generally slow, up to a few weeks. The slow reaction rate/long persistence 
of persulfate also allows for greater dispersal and thus, may affect a greater volume of 
contaminated media. Finally, use of sodium persulfate is less likely to leave undesirable reaction 
products, mobilize naturally occurring metals, or precipitate solids and foul the formation, than 
many other potential oxidants. The direct oxidation of PCE in contact with sodium persulfate is 
given by: 

Na2S2O8
2- + C2Cl4 + 4H2O → 2CO2 + 2SO4

2- + 8H+ + 4Cl- + 2Na 

Where Na2S2O8
2- (sodium persulfate), C2Cl4 (PCE), and water are the reactants. The 

reaction results in the destruction of PCE with the addition of an oxygen atom and formation of 
carbon dioxide, as well as the additional products sulfate and chloride and the release of 
hydrogen and sodium. 

Persulfate may be catalyzed to form the sulfate radical (·SO4
-), which has a greater 

oxidation potential (2.6V) than the persulfate anion S2O8
2-. Catalysis may be accomplished in a 

number of ways including: increasing temperatures, photo (UV) activation, addition of general 
activators like ferrous iron (Fe (II)), copper, silver, manganese, cerium, and cobalt, with base 
conditions, or with H2O2. At AOC-65, alkaline activation was selected because it is least likely to 
mobilize or precipitate metals, and the activator used (NaOH) has a density similar to the 
persulfate solution in that it is denser than water and therefore, will remain mixed with the 
persulfate solution once injected. For alkaline activation of persulfate, the pH of the soil and 
groundwater must be maintained between 10.5 and 12. As the persulfate decomposes, acid is 
generated which must be neutralized in order to maintain the optimal pH range. Additionally, the 
natural buffering capacity of the soil and bedrock must be overcome. Acids are neutralized and 
buffering capacity is overcome and ideal pH conditions are sustained with the addition of sodium 
hydroxide (NaOH). 

When the sodium persulfate is activated with the addition of sodium hydroxide, and the 
sulfate or hydroxyl radicals are formed, the oxidation of PCE is given by: 
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SO4
• - + C2Cl4 → 2CO2 + 4Cl- + S 

8OH• - + 2C2Cl4 → 4CO2 + 8H+ + 8Cl- 

Where SO4
• - is the sulfate radical and OH• - is the hydroxyl radical and S is sulfide. 

Klozur® persulfate, manufactured by FMC, was selected for use at AOC-65 for the 
following reasons: 

• Klozur persulfate is effective at treating the primary contaminants of concern (PCE 
and TCE) and associated natural attenuation byproducts (cis-DCE, trans-DCE, and 
vinyl chloride) found at AOC-65. 

• Contaminants are distributed both laterally and vertically within a fractured 
limestone aquifer at AOC-65, and the physical and chemical properties of Klozur 
persulfate allow for more contact time with contaminants. 

o Persulfate has a density greater than water, such that, when injected, will 
follow vertical preferred paths similar to the contaminants of concern. 

o Persulfate has a relatively long reaction time (several weeks) which, when 
coupled with the density driven transport, allows the persulfate to permeate 
further from the injection site and react with contaminants in a larger 
volume for a longer period of time. 

• The Klozur sodium persulfate reaction byproducts are less likely than other 
oxidizers (e.g., permanganate) to precipitate within the aquifer and result in a 
reduction of aquifer transmissivity. 

• The activation chemistry (high pH) allows for the simultaneous injection and more 
complete activation of the persulfate solution versus the following alternative 
activation methods:  

o Thermal activation: effectiveness is limited by the heat capacity of the 
limestone.  

o Peroxide: activation is very rapid, limiting the distribution of activated 
persulfate. 

o General activator (e.g. Fe(II)) addition: may result in the mobilization of 
metals. 

3.2 BENCH-SCALE TESTING 
Chemical oxidants are not specific as to what they will oxidize. As a result, activated 

persulfate will not only mineralize the contaminant of concern, but a portion of the oxidant will 
be used in oxidizing soil organics, metals, and organic species that are naturally occurring. In 
addition, activated persulfate will undergo auto-decomposition as a function of temperature, 
concentration, and activation method. Quantification of the oxidant demand from all these 
components is necessary to develop appropriate persulfate and activator dosing for field 
applications during treatability testing. 
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Bench-scale testing was conducted following the selection of type of oxidant (Klozur®), 
activation method (high pH), and completion of infiltration gallery construction. Materials used 
in infiltration gallery construction and unimpacted bedrock samples were key components for 
determining the natural oxidant demand likely to be encountered at AOC-65. Collection of intact 
bedrock core samples for the bench-scale tests was required to more accurately determine the 
natural oxidant demand encountered within the fractured aquifer.  In fractured or karst aquifers, 
the majority of groundwater flow is transmitted within fractures or conduits, while the matrix 
porosity of the host rock acts primarily as storage. Klozur demand tests are typically conducted 
using unconsolidated samples. At CSSA, intact core samples were used for the Klozur demand 
tests to more closely reflect the limited surface area that would be encountered by an injected 
fluid following the preferred flow paths within a fractured bedrock aquifer (low storage and high 
transmissivity). In contrast, an unconsolidated or crushed sample would reflect the characteristics 
of an aquifer existing within the inter-granular pore spaces of the matrix (higher storage and 
lower transmissivity).  Thus, due to the oxidant’s contact with a much greater surface area per 
sample volume than that of an intact core, the use of a crushed sample may result in a greater 
oxidant demand than is likely to occur at AOC-65.   

Bench-scale testing was essential to determine the appropriate dosage requirements for 
field-scale application of ISCO at AOC-65. Core samples were collected using a CME-75 air-
rotary drilling rig from correlative and stratigraphically similar section of the same lithologic unit 
(Upper Glen Rose [UGR]) encountered at AOC-65, though not impacted by chlorinated solvents, 
for bench-scale testing. The core samples along with unimpacted groundwater from an on-post 
supply well (CS-10) were submitted for Klozur Demand Testing (KDT) performed by FMC. A 
total of six 1,000 gram samples underwent KDT testing including: two intact cores, one crushed 
core, materials from infiltration gallery construction (one clay and one gravel), and one 
composite sample of clay, gravel, and crushed bedrock material. The KDT analysis measures the 
loss of persulfate in the presence of soil, groundwater, and activator over 48 and 96 hours. 

Results from the KDT tests indicated persulfate demands of 0.418 and 0.555 g/kg after 48 
and 96-hour exposures, respectively, and an average soil oxidant demand of 0.49 g/kg for the 
intact core samples. Construction material samples indicated minimal oxidant demands. 
Additionally, acid neutralization demand (12.7 gallons 25% NaOH per 100 pounds of Klozur 
sodium persulfate) and soil buffering capacity (3.81 gallons per 100 pounds of Klozur sodium 
persulfate) were determined. Based on these results, FMC recommended the use of 20% Klozur 
solution activated with 25% sodium hydroxide at a ratio of 1 gallon of 25% NaOH to 
3.19 gallons of 25% sodium persulfate solution. KDT analytical reports are provided in 
Appendix C as well as Material Safety Data Sheets (MSDS) for Klozur sodium persulfate and 
NaOH. 
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SECTION 4 
AOC-65 ISCO DRILLING ACTIVITIES  

4.1 GENERAL 
This section describes efforts associated with monitoring and injection well drilling and 

installation, plug and abandonment activities, and coring activities related to the ISCO 
treatability study at AOC-65. Locations of ISCO related drilling activities, including coring and 
monitoring and injection well installation, are provided in Figure 4.1. 

4.2 CORE SAMPLING 
Coring was conducted to provide samples of uncontaminated bedrock for bench-scale 

testing. Multiple samples of the bedrock surface were collected from a freshly exposed area 
approximately 1,500 feet to the southeast of AOC-65. This area was free of VOC contamination 
and the bedrock lithology in this area is similar to that encountered at AOC-65. Cores were 
collected from six locations, approximately 15 feet below grade. Four of the core samples were 
submitted for bench-scale testing. Three of the samples included 1,000 grams of bedrock from 
coring, 2 of which remained intact; the third was crushed at the lab prior to testing. The fourth 
core sample was submitted as part of a composite sample which included equal parts (333 
grams) of intact core and infiltration gallery construction materials (clay and gravel). 

4.3 INSTALLATION OF TREATABILITY STUDY WELLS 
Although many potential monitoring points (VEWs) are distributed around AOC-65, seven 

additional treatability study wells were necessary to monitor fractures and other potential flow 
paths identified during the fracture analysis described in Section 2. These wells were located 
such that it was likely they would intersect likely flow paths (based on fracture trend analyses), 
and/or in areas where well coverage was minimal (TSW-05 and TSW-06) (Figure 4.1). 

4.3.1 TSW Drilling 

Monitoring well installation at each location began with the establishment of a safety and 
quality assurance/quality control (QA/QC) exclusion zone around the drilling rig and work area. 
A containment area consisting of 2 feet by 10 feet wood planks and heavy gauge plastic sheeting 
was constructed to surround the wellhead and drilling table to capture drilling fluids and solid 
cuttings. 

TSWs were drilled by GeoProjects International, Inc. (GPI) using air rotary methods in 
accordance with the Sampling and Analysis Plan (SAP). Non-chlorinated water used for fluid 
injection during drilling was obtained from CSSA water supply well CS-10. Drilling through dry  
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portions of the limestone formation required small amounts of injected water for lubrication, 
cooling, and to assist in lifting drill cuttings to the surface. Boreholes were drilled with a 7-7/8 
inch diameter tri-cone roller bit to their total depths. Continuous observation of cuttings was 
performed to provide indication of unusual or unexpected changes in rock characteristics. 

Drilling depths for the TSWs were anticipated to range between 35 and 45 feet bgs, and 
terminate within the lower portion of the UGR Formation. Final total depths (TDs) are provided 
in Table 4.1. Once the TDs were reached, the boreholes were developed to remove as much 
sediment and debris as possible. The boreholes were then logged using gamma and resistivity 
geophysical tools, and caliper. 

Results from initial groundwater sampling at these wells indicate higher concentrations of 
PCE and TCE near the suspected point of release at TSWs -01 and -03 than TSWs located 
further south and/or east (Figure 4.1). TSW-02 was dry and therefore, no sample was collected. 

Table 4.1  ISCO Treatability Study Well Statistics 

Well ID Drilling Dates Total Depth Screen Interval 

 Started Completed (ft. bgs) (ft. bgs) 
TSW-01 6/5/2012 6/7/2012 40.5 10 - 40 
TSW-02 6/5/2012 6/7/2012 40.5 10 - 40 
TSW-03 6/5/2012 6/11/2012 40.5 10 - 40 
TSW-04 6/6/2012 6/11/2012 40.5 10 - 40 
TSW-05 6/6/2012 6/11/2012 40.5 10 - 40 
TSW-06 6/6/2012 6/12/2012 50 19 - 49 
TSW-07 6/6/2012 6/11/2012 40.5 10 - 40 

 

4.3.2 TSW Waste Disposition 

All fluid and solid IDM from TSW drilling efforts was disposed according to CSSA RCRA 
Facility Investigation and Interim Measures Waste Management Plan (Volume 1-1, Work 
Plan) approved by USEPA and TCEQ. Fluids were captured in the containment pits then 
collected and transported by vacuum truck to the SWMU B-3 bioreactor for on-site treatment.  
All solid media were analyzed for the full list of VOCs using the USEPA 8620B method. All 
solid media were below Texas Risk Reduction Program (TRRP) Tier 1 residential protective 
concentration levels (PCLs), and the media were used to augment the East Pasture Berm. 
Summary tables of IDM sample results are provided in Appendix A. 

4.3.3 TSW Installation 

Well construction for the TSWs included the installation of nominal 4-inch inside diameter 
(ID) Schedule 40 polyvinyl chloride (PVC) risers and screens. Well screens have 0.040-inch slot 
size (40-slot) and are typically 30 feet in length. The annular space was filled with a filter pack 
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from the base of the borehole to 2 feet above the screened interval. A 100 percent sodium 
bentonite seal with a maximum thickness of 5 feet was emplaced above the filter pack. Portland 
grout was added via a tremie pipe filling the annual space from the top of the bentonite seal to 
the surface. The TSWs are completed with 4-foot square concrete pads and 12-inch diameter 
traffic rated flush mount protective covers. The wells were developed following the installation 
of well materials, and allowing for a 48-hour grout curing period. Typical TSW construction 
details are presented in Figure 4.2. Well completion reports and boring logs are provided in 
Appendix D. 

4.4 WELL PLUGGING AND ABANDONMENT  
The following plugging and abandonment and well modification activities were conducted 

as described below: 

• Plugging and abandonment of three VMPs 
• Modification of two SIWs 
• Plugging and abandonment of twelve VEWs 

Wells located near the area impacted by IRA (trenching) activities were identified as at risk 
to damage from operating the trenching equipment along the proposed excavation. Wells 
involved in this plug and abandonment effort included VMP-3, VMP-4A, and VMP-6.  
Additionally, modifications to existing steam injection wells SIW-01 and -02 were required as 
both of which contained perforated iron pipes installed within well casings to facilitate steam 
injection.  The iron pipe stingers installed in these wells would likely be damage or destroyed by 
the chemicals used during ISCO injection. 

The construction of VMPs includes several intervals of short (1-foot) sections of screen 
connected to tubing that extends to the well head; each section of screen included a sand pack 
and bentonite seal. This style of construction allowed discrete interval monitoring of soil vapors, 
however, due to this construction style, conventional means of plugging and abandonment is not 
possible, thus, a drill rig was used to drill out the installed well materials. Over-drilling the 
VMPs effectively broke up the installed well materials within each borehole, and brought the 
debris to the surface, which was collected and subsequently disposed. With the borehole clear of 
well materials, Portland cement was applied via a tremie pipe and the borehole was plugged. 
Plugging reports submitted to the Texas Department of Licensing and Regulation (TDLR) are 
provided in Appendix D. 

SIW-01 is located within the concrete lined pit that once contained a solvent vat, and the 
area beneath the pit is a potential source of contamination, and therefore, an area targeted for 
ISCO application. To facilitate ISCO application within this well, the existing 8-inch diameter 
steel well casing required isolation from injected ISCO chemicals to ensure the steel casing 
remained undamaged during ISCO injections. A 2-inch diameter 13-foot long section of PVC   
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well casing was inserted into the well with an inflatable tube-style packer that, when inflated 
below the steel casing, sealed the open portion of the borehole from the steel cased portion. The 
installed PVC casing terminates above the Building 90 floor level with a new wellhead 
composed of PVC fittings threaded into a stainless steel flange and includes a threaded PVC end 
cap. The modifications to SIW-01 are depicted in Figure 4.3. Similarly, SIW-02 also included a 
perforated iron stinger, and due to its proximity to the infiltration gallery, required removal. No 
other modifications to the well were necessary. 

The second plug and abandonment effort was completed in September 2012 following the 
first application of ISCO chemicals. Twelve VEWs (VEW-01 – 12) located inside Building 90 
were plugged after analysis of SVE system data indicated limited system effectiveness and all 
vapor extraction system operations at AOC-65 were ceased. The plugging reports for these 
twelve VEWs are provided in Appendix D. 

4.5 INSTALLATION OF ISCO INJECTION WELLS 
Data collected following the initial ISCO injection indicated significant increase in VOC 

concentrations at a few of the performance monitoring points located between the infiltration 
gallery and the western CSSA fenceline within AOC-65. The mobilization of VOCs following 
ISCO application raised concerns that these elevated concentrations may migrate off-post as the 
ISCO treatment front progresses away from the point of injection. In an effort to mitigate the 
contamination migration, four ISCO injection wells (IIWs) were installed. These IIWs were 
located between the infiltration gallery and the CSSA property boundary (Figure 4.1). ISCO 
solution injected into these wells forms as a secondary oxidation treatment area which VOCs 
mobilized during injections in trench treatment zones have to pass through prior to off-post 
migration. 

4.5.1 IIW Drilling 

Each of the IIWs were drilled by GPI using air rotary methods in accordance with the 
SAP, in a manner similar to that described in Section 4.3.1. 

Drilling depths for the IIWs were anticipated to terminate near a somewhat wetter, more 
productive interval located approximately 125 feet bgs within the Lower Glen Rose (LGR). Final 
total depths are provided in Table 4.2. 

Table 4.2  ISCO Injection Well Statistics 

Well ID Drilling Dates Total Depth Screen Interval 

 Started Completed (ft. bgs) (ft. bgs) 
IIW-01 5/16/2013 5/16/2013 125 Open Hole 
IIW-02 5/16/2013 5/16/2013 125 Open Hole 
IIW-03 5/15/2013 5/15/2013 125 Open Hole 
IIW-04 5/14/2013 5/14/2013 125 Open Hole 
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4.5.2 IIW Waste Disposition 

All fluid and solid IDM from IIW drilling efforts was disposed according to CSSA RCRA 
Facility Investigation and Interim Measures Waste Management Plan (Volume 1-1, Work 
Plan) approved by USEPA and TCEQ. Fluids were captured in the containment pits then 
collected and transported by vacuum truck to the SWMU B-3 bioreactor for on-site treatment. 
Drill cuttings were analyzed for the full list of VOCs using the USEPA 8620B method. All solid 
media were below TRRP Tier 1 residential protective concentration levels (PCLs), and the media 
were used to augment the East Pasture Berm. Summary tables of IDM sample results can be 
found in Appendix A. 

4.5.3 IIW Installation 

Well construction for the IIWs included the installation of nominal 4-inch ID Schedule 40 
PVC surface casing with a standard dimension ratio (SDR) of 17 from 10 ft bgs to the surface. 
The remainder of the well was left open-borehole to maximize exposure to fractures or other 
flow path features. The IIWs are completed with 4-foot square concrete pads and 12-inch 
diameter traffic rated flush mount protective covers. Typical IIW construction details are 
presented in Figure 4.4. These injection wells were designed to create a subsurface barrier of 
activated persulfate when ISCO solution is injected, thus should contaminants be mobilized 
during injections within the infiltration gallery; there is additional opportunity for these 
contaminants to be oxidized prior to off-post migration. Well completion reports and boring logs 
for IIWs are provided in Appendix D. 
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SECTION 5 
ISCO MONITORING 

5.1 GENERAL 
Westbay wells, monitoring wells, and vapor extraction wells make up the ISCO monitoring 

network at and around AOC-65. The majority of these wells were designed and installed prior to 
ISCO injections as part of the groundwater monitoring program at CSSA or for SVE treatability 
studies. Seven new wells were installed specifically for ISCO monitoring following infiltration 
gallery installation. Within AOC-65, the monitoring network is comprised of wells completed in 
the UGR (VEWs and one zone of each of the on-post Westbay wells) as well as the LGR 
(Westbay wells and LGR monitoring wells). Off-post private water supply wells were also 
monitored.  Off-post private supply wells, monitoring wells, and an additional Westbay well are 
primarily completed in the LGR Formation. 

5.2 MONITORING  
ISCO treatability study progress monitoring included baseline and post-injection sampling. 

Baseline sampling occurred prior to ISCO application events. Post-injection sampling events 
occurred 30, 60, 90, and 120 days following the start of ISCO injections and continued on a 
quarterly basis thereafter. Quarterly sampling was conducted at required regulatory monitoring 
locations as well as performance monitoring locations. In addition to collecting groundwater 
samples, field testing for persulfate and collection of field parameters, including pH was 
completed at on-post wells and VEWs weekly during the first month, then monthly until the last 
scheduled sampling event (120 days following injections) followed by quarterly ISCO 
monitoring events. 

5.2.1 Monitoring Locations 
Monitoring locations fall into three categories based on the type and frequency of 

sampling. Baseline sampling is all inclusive; thus, all available AOC-65 monitoring locations as 
well as required regulatory monitoring locations were sampled if conditions allowed 
(Figure 5.1). Regulatory and performance monitoring locations identified in Figure 5.2 included 
on and off-post monitoring wells, Westbay wells, and private water supply wells. Performance 
monitoring locations included monitoring wells within AOC-65. These three monitoring location 
categories were sampled regularly for various sampling events associated with ISCO injection 
monitoring, including: baseline sampling locations, regulatory monitoring locations, and optional 
performance monitoring locations and are presented in Table 5.1. At the minimum, sampling was 
conducted at each of the regulatory required monitoring locations if site conditions allowed 
during each sampling event.   
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5.2.2 Sample Collection 
Several sampling methods were required to obtain samples from the various types of wells 

included in the ISCO monitoring network. The monitoring network includes monitoring wells 
with or without QED Environmental Systems (QED) pumps installed, Westbay multi-port 
monitoring wells, VEWs, piezometers, and water supply wells with submersible electric pumps 
and granular activated carbon (GAC) filters. Samples were collected with dedicated disposable 
poly bailers, Westbay equipment or installed pumps. Pre-GAC samples were collected at GAC-
equipped supply wells. 

5.2.3 Sample Analyses 
Samples collected during ISCO treatability study activities were analyzed for VOCs, 

Priority Pollutant Metals and anions (sulfate and chloride) using USEPA methods SW8260B, 
SW6010B, and SW9056 for VOCs, metals, and anions, respectively. Specific analytes for the 
various analytical methods are given in Table 5.2. 

Table 5.2 
ISCO Treatability Study Analyte List by Method 

    
 

Volatile Organic Compounds   
(short list) 

Metals Anions 

Method SW8260B SW6010B SW9065 

Analytes 

1,1-Dichloroethene Antimony Chloride 

cis-1,2-Dichloroethene Beryllium Sulfate (as SO4) 
Tetrachloroethene Cadmium   
Trichloroethene Chromium   
trans-1,2-Dichloroethene Copper   
Vinyl Chloride Mercury   
  Nickel   
  Selenium   
  Silver   
  Thallium   
  Zinc   

 

5.2.4 Sampling Events 
Three types of sampling events were conducted during scheduled ISCO monitoring: 

baseline, regulatory, and performance. Baseline (or re-baseline) sampling occurred prior to ISCO 
injections, and regulatory and performance monitoring sampling events were conducted 30, 60, 
90, and 120 days following the commencement of ISCO injections, then continued on a quarterly 
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basis until the next ISCO injection, when the cycle began anew. 

5.2.4.1 Baseline Sampling 
Baseline sampling included sample collection at every available monitoring location within 

AOC-65 including: monitoring wells, VEWs, WB wells (all zones), and piezometers as well as, 
on and off- post monitoring and water supply wells. Samples were analyzed for VOCs, metals, 
and anions described in section 5.2.3. Additionally, field parameters were collected from 
monitoring locations within AOC-65 (pH and water levels were collected from other monitoring 
locations as available). 

5.2.4.2 Regulatory Sampling 
Groundwater monitoring associated with the Class V aquifer remediation permit included 

monitoring of the LGR within the deepest available zone at Westbay wells -01 through -04 
(within the LGR09 zone at Westbay wells WB01, WB02, and WB03, and within the LGR11 
zone at WB04), at private water supply wells, and within LGR monitoring wells on-post. 
Required analyses included VOCs, Priority Pollutant metals, and sulfate. Pre-GAC samples were 
collected at private supply wells equipped with GAC filtration systems. 

5.2.4.3 Performance Sampling 
Groundwater samples collected for laboratory analysis (section 5.2.3) for performance 

monitoring were collected at monitoring locations near ISCO injection/application sites within 
AOC-65. Generally, these locations included a selection of TSWs, VEWs, shallow zones within 
WB wells (UGR-01 and LGR-01), and PZs. Performance monitoring at these locations also 
included field parameter collection (as applicable) as described in section 5.2.5. 

5.2.4.4 Conditional Sampling 
Although the WB04-UGR01 zone is typically dry, samples collected from this zone are of 

particular interest due to its proximity to RFR-10 which is the nearest off-post supply well to 
AOC-65 that contains PCE. This zone was scheduled to be sampled during baseline sampling 
events and at any time zone pressures indicated that water was present during any monitoring 
efforts (ISCO or groundwater).  However, pressures recorded did not indicate the presence of 
water in this zone at any time thus, no samples were collected.  

5.2.5 Additional Field Parameter Collection 
Field parameters were collected using a hand-held water quality multi-parameter meter. A 

YSI-556 (or similar) was used to collect temperature, pH, conductivity, dissolved oxygen, and 
oxidation-reduction potential (ORP). Field parameters were collected at shallow monitoring 
locations provided there was greater than 0.5 feet of saturated thickness within the well. When 
insufficient saturated thickness is present, no field parameters (other than water level) are 
collected. For deep wells, a bailer is used to collect a sample for field parameter analysis if no 
pump is installed; however, if sample collection with a bailer was deemed impracticable due to 
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well design or configuration, no field parameters will are collected (e.g. VEW-28A). Field 
parameters were not collected at Westbay wells unless samples were being collected for 
analytical purposes. 

Water levels were collected using a standard water level indicator at monitoring locations. 
Depth to water was measured from the top of casing, and then used to calculate water table 
elevations. Pressures in WB well zones were recorded for water level calculation during 
scheduled sampling events. 
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SECTION 6 
ISCO INJECTION 

6.1 PHASE I - ISCO INJECTION 1 – AUGUST 2012 
The first ISCO injection effort at AOC-65 began on August 3, 2012 and was completed 

August 16, 2012. Approximately 19,800 lbs of powdered Klozur sodium persulfate mixed with 
10,500 gallons of water and 3,300 gallons of 25% sodium hydroxide were distributed in the three 
treatment zones within the infiltration gallery and in SIW-01. Pre-injection activities consisted of 
baseline sample collection at all designated monitoring locations (Section 5.2.1) as well as field 
parameter analysis. Additional, sampling at regulatory and performance monitoring locations 
was conducted concurrently during ISCO injection on days 1, and 5 following initiation of 
injections and on day 15 post-injection. SVE system operations at AOC-65 were suspended 
during ISCO injection activities and were not resumed following the completion of injections. 

6.1.1 Injection Equipment 
Equipment used to complete the initial ISCO injection effort included mixing and pump 

skids designed and maintained by FMC Corp. (FMC). The mixing skid included a 500 gallon 
poly tank with stainless-steel hose connections for recirculation/injection lines. The pump skid 
included a stainless-steel dual diaphragm pump, eductor, and flow meters. The vane-style flow 
meters were used to regulate the addition of sodium hydroxide and ensure that proper 
oxidant/activator dosages were maintained. 

Make-up water was acquired from CSSA’s distribution system and accessed from a nearby 
fire hydrant for mixing the powdered persulfate into the 20% solution recommended by FMC. 
The water from CSSA’s distribution system is chlorinated (concentrations ranging between 0.7 
and 2.0 ppm); however, FMC technical representatives indicated that, at these concentrations, the 
additional persulfate demand generated by the presence of chlorine is negligible and therefore 
suitable for use in this application. 

6.1.2 Injection Volumes and Locations 
Activated ISCO solution was distributed via each of the three treatment zones within the 

infiltration gallery and within SIW-01 during the initial ISCO injection effort. ISCO solution was 
mixed in 500-gallon batches then activated while injected. Un-activated ISCO solution injection 
volumes for the initial injection effort are given in Table 6.1. 

Activation of the ISCO solution occurred simultaneously with the injection of the Klozur 
solution. Sodium hydroxide was introduced via an eductor located on the pump skid and two 
vane-style flowmeters located on the pump skid (one on the sodium hydroxide add-line and the 
other on the pump-skid outlet line) were used to monitor volumes of persulfate and sodium 
hydroxide solutions while injections were conducted to maintain appropriate dosages. In addition 
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to activating the persulfate solution, supplementary sodium hydroxide was injected to neutralize 
the acids generated from the reduction of the persulfate. This additional volume is roughly 
equivalent to 35% of the required activation volume (Table 6.1). 

Table 6.1  Injection 1 - Injection Volumes 

Injection Location 
Klozur Persulfate 

Solution 
(gallons) 

Batches Klozur 
Persulfate Solution 

Sodium Hydroxide 
for Activation 

(gallons) 

Acid Neutralization 
Sodium Hydroxide 

(gallons)  
Trench - Upper Zone 1,500 3 470 170 
Trench - Middle Zone 5,400 10.8 1,700 610 
Trench - Lower Zone 3,500 7 1,100 400 
SIW-01 100 0.2 30 20 

Total 10,500 21 3,300 1,200 

6.2 PHASE II - ISCO INJECTION 2 – MAY 2013 
The second ISCO injection effort at AOC-65 began on May 21, 2013 and was completed 

June 6, 2013. This effort included the application of approximately 44,000 lbs of powdered 
Klozur sodium persulfate mixed with 23,100 gallons of water and 8,500 gallons of 25% sodium 
hydroxide. Lessons learned during the first injection led to the revisions to the ISCO injection 
and distribution systems. Two of the changes included the use of larger 2,200 lb sacks, rather 
than 50 lb sacks, and the use of a larger, more automated mixing skid. Using the larger sacks and 
the larger mixing skid, along with a forklift to manage the sacks, minimized efforts associated 
with lifting and subsequently reduced potential contact with the persulfate, and allowed larger 
batches to be mixed, reducing overall mixing and injection time. 

Data collected during post-injection sampling following the first ISCO effort indicated 
much higher concentrations of PCE were present in wells west of the trench than anticipated. To 
mitigate the movement of contaminants off-post, four 125’-deep open-borehole IIWs were 
installed between the property boundary and the infiltration gallery. These new IIWs were 
located along likely fracture paths identified from the fracture analysis and designed such that 
when ISCO solution is applied within these wells a “curtain” of activated persulfate is created. 
Thus, if additional contaminant mass is mobilized during the main ISCO injections (within the 
infiltration gallery treatment zones) there is additional opportunity for these contaminants to be 
treated before off-post migration. Pre-injection activities consisted of re-baseline sample 
collection at all designated monitoring locations (Section 5.2.1) as well as field parameter 
collection. 

6.2.1 Injection Equipment 
Because the second injection was larger, different equipment was used than that used for 

the first injection. To facilitate the injection of ISCO solutions into injection wells and the 
infiltration gallery within AOC-65, a skid mounted mixing hopper with circulation pump 
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(provided by FMC), an air-powered dual-diaphragm pump, a ~4,000 gallon storage tank, and 
two smaller (200-gallon and 65-gallon) polyethylene transport tanks were used. The dual-
diaphragm pump required compressed air to pump injection fluids; thus, a gas-operated air 
compressor capable of 100 cfm at 100 psig was required. A forklift was used to off-load and 
position injection equipment and position the loaded super sack jig atop the mixing hopper. 
Vane-style flow meters, installed in-line up and downstream of the eductor for adding sodium 
hydroxide, were used to ensure proper dosages of oxidant and activator were maintained. 

6.2.2 Injection Volumes and Locations 
Activated ISCO solution was distributed via each of the three treatment zones within the 

infiltration gallery, in each of the four IIWs, and within SIW-01 during the second ISCO 
injection effort.  ISCO solution was mixed in 1,155-gallon batches then activated via eductor 
prior to injection into the trench treatment zones.  At each of the IIWs, 250 gallons of persulfate 
solution and 75 gallons of sodium hydroxide were transported in separate poly tanks and gravity 
fed simultaneously into wells, thereby activating within the well.  At SIW-01 activated persulfate 
solution was pumped into a 55-gallon drum staged near the well and gravity fed from the drum 
into the well. Un-activated ISCO solution and sodium hydroxide injection volumes for the 
second injection effort are given in Table 6.2.  

Activation of the ISCO solution occurred simultaneously with the injection of the Klozur 
solution.  The sodium hydroxide was introduced via an eductor located on the pump skid.  Two 
totalizers located on the pump skid (one on the sodium hydroxide add-line and the other on the 
pump-skid outlet line) were used to monitor volumes of persulfate and sodium hydroxide 
solutions and maintain appropriate dosages.  In addition to activating the persulfate solution, 
sodium hydroxide was injected to neutralize the acids generated from the reduction of the 
persulfate.  This additional volume is roughly equivalent to 35% of the required activation 
volume (Table 6.2).  

Table 6.2  Injection 2 - Injection Volumes 

Injection Location 
Klozur Persulfate 

Solution 
(gallons 

Sodium Hydroxide 
(activator) 
(gallons) 

Sodium Hydroxide 
for Activation 

(gallons) 

Acid Neutralization 
Sodium Hydroxide 

(gallons)  
Trench - Upper Zone 5,407 1,770 1,310 460 
Trench - Middle Zone 10,770 3,520 2,610 910 
Trench - Lower Zone 8,088 2,645 1,960 685 
IIW-01 250 80 60 20 
IIW-02 250 80 24 8 
IIW-03 250 80 6,144 2,143 
IIW-04 250 80   
SIW-01 100 32   

Total 25,365 8,287   
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SECTION 7 
ISCO MONITORING RESULTS 

7.1 GENERAL 
Results from monitoring efforts associated with each of the ISCO injections are separated 

by analysis. Field parameter and laboratory analyses tables and figures are presented 
in Appendix E. 

7.2 FIELD PARAMETERS 
Application of an oxidant, in particular sodium persulfate, can result in an alteration of 

subsurface geochemical conditions including: pH, conductivity, and ORP. Monitoring field 
parameters for changes in these geochemical conditions at AOC-65 performance monitoring 
locations provides indirect evidence of ISCO solution movement along preferred subsurface flow 
paths. Measurements were collected from performance monitoring locations within AOC-65. 
Water quality measurements were collected only if water levels were greater than six inches 
above the total depth of the well, as measured via water level indicator, ensuring the YSI probe is 
fully submerged. Field parameters collected are presented in Table 7.1. 

7.2.1 pH 

Field parameter collection provides general screening information during and following 
ISCO injections. Measurement of pH values near ISCO injection points provide a rough 
indication of which direction injected materials are moving in the subsurface. Sodium hydroxide 
has a very high pH value (12+) and activated sodium persulfate also exhibits very alkaline pH. 
Thus, when comparing neutral baseline pH values (~6.5-7.5) with post-injection values, areas 
affected by ISCO solution injection may exhibit increases in pH values. The magnitude of pH 
increase may also provide insight as to how well the monitoring point is connected to the 
infiltration gallery or injection wells. Observable increases in pH may only occur if sufficient 
sodium hydroxide is present to neutralize the acid generated from the decomposition of the 
persulfate solution. Very acidic pH (2 or less) may be observed in areas where contaminants are 
being oxidized and the decomposition products are forming hydrochloric acid where the sodium 
hydroxide supply is absent or has been exhausted. 

Neutral or slightly acidic pH values do not necessarily mean a connection between a 
particular monitoring point and injection point does not exist, however. As the activated sodium 
persulfate interacts and degrades contaminants in the subsurface, acid is generated. Typically, an 
additional volume of sodium hydroxide, equivalent to approximately 30 to 35% of the volume 
required for persulfate activation, is injected with the activated persulfate solution to neutralize 
the acid generated during contaminant oxidation. If an insufficient amount of sodium hydroxide 
is injected, alkaline conditions are not maintained, and acids generated will force pH toward 
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more neutral or acidic conditions. Figure 7.1 presents pH data acquired from performance 
monitoring locations following ISCO injections. VEWs -19, -25, and -27 indicated the largest 
deviations from baseline pH readings following the second ISCO injection. 

7.2.2 Conductivity 

Similar to pH, conductivity data may provide ancillary information useful for determining 
where contaminant oxidation has occurred in response to ISCO injection. Alterations in 
subsurface geochemical conditions arise as a result of the breakdown of VOCs and/or the ISCO 
solution as the oxidation reaction progresses. An increase in conductivity values in monitoring 
points near the infiltration gallery and/or injection wells may indicate an increase in inorganic 
dissolved solids such as sulfate and chloride. An increase in sulfate may be attributed to the 
breakdown of the ISCO solution and an increase in chloride may be attributed to the destruction 
of chlorinated contaminants. Thus, increases in conductivity may indicate areas where the ISCO 
solution is actively destroying chlorinated contaminants. 

7.2.3 Oxidation-Reduction Potential 

ORP is used as a general screening tool to determine whether subsurface geochemical 
conditions are oxidizing or reducing in an area. Generally, it is anticipated that ORP values in 
areas affected by injected ISCO fluids would remain in the oxidizing range (~100 mV or 
greater), as was the case at AOC-65 during both injections, with few exceptions. Of the wells 
monitored for ORP, only VEWs -19, -29, and -31 indicated significant periods with continuous 
reducing conditions. 

7.2.4 Persulfate Field Test Kits 

Persulfate field test kits were utilized to identify the Klozur solution during and 
immediately following the second ISCO injection within AOC-65 monitoring wells. 
Identification of persulfate solution within a well confirms that the ISCO solution is being 
distributed within the UGR.  Thus, the positive identification of persulfate within a monitoring 
well may indicate the infiltration trench is operating as intended. Persulfate field test kit results 
are presented in Table 7.2. 

Mid-way through the second ISCO injection, persulfate was only identified in VEW-27. 
Both VEWs -19 and -27 are adjacent to the infiltration gallery (within ~15 feet) indicating 
VEW-27 is more directly connected to the deep or middle treatment zone(s). Persulfate was 
identified in wells further from the infiltration gallery following the completion of the second 
injection. Test kit analyses from samples collected at VEW-25 and TSWs -03 and -04 indicated 
persulfate presence. The presence of persulfate at VEW-25 is significant in that this well is 
located on the western edge of AOC-65. 
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Table 7.2  Persulfate Field Test Kit Results – ISCO Injection 2 

Date Activity Well      
tested  

Result       
(g/L) 

Persulfate Injected               
to Date 

5/21/13  ISCO Injection #2 Begins none NA none 
5/30/13 Test kit samples collected TSW-01 0.0 1 ton - IIWs, 
  

 
TSW-03 0.0 7 tons - lower trench zone,  

  
 

VEW-15 0.0 3 tons - middle trench zone 
  

 
VEW-19 0.0   

  
 

VEW-20 0.0   
    VEW-29 0.0   

6/3/13 Test kit sample collected VEW-27 41.0   

6/6/13 ISCO Injection #2 Completed none NA   

6/10/13 Test kit samples collected TSW-01 0.0 1 ton - IIWs, 
  

 
TSW-03 2.5 7 tons - lower trench zone,  

  
 

VEW-15 0.0 9.3 tons - middle trench zone 
  

 
VEW-20 0.0 4.7 tons - upper trench zone 

  
 

VEW-25 32.8 100 lbs - SIW-01 
    VEW-29 0.0   
6/19/13 Test kit samples collected MW-36 0.0   
  

 
TSW-01 0.0   

  
 

TSW-03 3.9   
  

 
TSW-04 6.0   

    TSW-05 0.0   
 

7.3 LABORATORY ANALYSES 
7.3.1 Volatile Organic Compounds 

VOC analytical results for regulatory and performance monitoring locations are presented 
in Tables 7.3 and 7.4, respectively. Generally, the analytical results from samples collected at 
off-post monitoring locations during and following both ISCO injections show little deviation 
from baseline concentrations. VOC analytical results from samples collected from some UGR 
wells within AOC-65 indicate a decline in PCE concentrations, while an increasing trend was 
observed at other wells. In particular, PCE at TSW-01 increased an order of magnitude from the 
baseline concentration of ~6.4 ppm to 64 ppm following initial ISCO injection within the 
infiltration gallery. PCE concentrations at TSW-01 declined to 6.1 ppm in the months between 
injections, rose to ~9.5 ppm following the second injection, and have since declined to just below 
baseline concentrations (Figure 7.2). The clearest reduction in VOC concentrations within UGR 
wells at AOC-65 is observed in VEW-27 results (Figure 7.3), while VEW-32 data indicates 
VOC mobilization following ISCO injections (Figure 7.4). The locations of these (TSW-01, 
VEW-27, and VEW-32) and their respective VOC results implies that while significant mass is 
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located on the west side of the trench (TSW-01), contaminant reduction is occurring on the west 
side near the infiltration trench (VEW-27), while VOCs are being mobilized near the trench on 
the east side (VEW-32), which is observed even further east at TSW-05. 

Slight fluctuations in relative PCE concentrations are observed within AOC-65 monitoring 
wells within the upper portion of the LGR. These fluctuations are difficult to directly attribute to 
ISCO injections, due to changing water levels particularly for WB03-LGR-01, which was dry 
during several sampling events. Figure 7.5 presents the observed changes in PCE concentrations 
at each UGR monitoring location within AOC-65 boundary. Similarly, Figure 7.6 presents PCE 
concentrations observed within LGR monitoring locations. Individual PCE concentration trend 
figures for UGR and LGR monitoring locations are presented in Appendix E.  

Importantly, no significant changes in VOC concentrations were observed at off-post 
private supply wells (Figure 7.7). Off-post water supply wells will continue to be monitored. 

7.3.2 Metals 

Metals mobilization is often a possible side-effect of the oxidation processes. Although 
using sodium persulfate is less likely to mobilize metals than many other types of chemical 
oxidants commonly used, an increase in metals concentrations is not completely unanticipated 
due to the changing geochemical conditions in the subsurface as a result of the changes in pH. 
Results from laboratory analyses for metals at regulatory and performance monitoring locations 
are presented in Tables 7.5 and 7.6, respectively. 

Generally, the analytical results for samples collected at off-post monitoring locations 
during and following both ISCO injections show little deviation from baseline concentrations. 
However, analytical results from samples collected at performance monitoring wells indicate 
significant increases in chromium and arsenic concentrations following ISCO injections and 
lesser increases in copper, nickel, and zinc concentrations. Chromium concentrations began 
increasing following the first ISCO injection and increased sharply following the second ISCO 
injection. Arsenic concentrations appear unaffected following the first injection, and then rose 
sharply following the second injection. In some cases both chromium and arsenic concentrations 
appear to return to baseline concentrations (VEWs -19 and -25), while in other cases, the 
concentrations for one or both remain elevated (TSWs -03, -04, and -07, and WB02-LGR-01). 
Copper, nickel, and zinc concentrations spiked following the second injection, and while copper 
and nickel return to concentrations similar to baseline conditions, zinc concentrations remain 
elevated (VEWs -19 and -25). Figures depicting metals concentrations at selected monitoring 
locations are presented in Appendix E. 

7.3.3 Anions (Sulfate and Chloride) 

Increases in sulfate and chloride concentrations are anticipated following ISCO injections. 
The increase in sulfate is likely a result of the degradation of sodium persulfate as contaminants 
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or other naturally occurring organics are oxidized while increases in chloride concentrations 
reflect the oxidation of chlorinated contaminants. 

Analytical results for sulfate and chloride are presented in Table 7.7 and 7.8 for regulatory 
and performance monitoring locations, respectively. Analytical results for samples collected at 
off-post monitoring locations during and following both ISCO injections show little deviation 
from baseline concentrations. 

Peaks in sulfate concentrations mostly occurred following the completion of persulfate 
applications. Additionally, larger peaks in sulfate occurred following the second injection, which 
included the application of twice the volume of persulfate as the first injection. Similarly, 
increases in chloride concentrations also followed injection events. 

Figure 7.2  TSW-01 PCE Concentrations  
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Figure 7.3  VEW-27 PCE Concentrations  
 

 

 

Figure 7.4  VEW-32 PCE Concentrations  
 

 

  

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

0 

2,000 

4,000 

6,000 

8,000 

10,000 

4/1/2012 10/18/2012 5/6/2013 11/22/2013 6/10/2014 12/27/2014 

Da
ily

 p
re

ci
pi

ta
tio

n 
(in

.) 

PC
E 

co
nc

en
tr

at
io

n 
(µ

g/
L)

 

VEW-27 Precipitation Injection 1 

Injection 2 Linear (VEW-27) 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

0 

2,000 

4,000 

6,000 

8,000 

10,000 

4/1/2012 10/18/2012 5/6/2013 11/22/2013 6/10/2014 12/27/2014 

Da
ily

 p
re

ci
pi

ta
tio

n 
(in

.) 

PC
E 

co
nc

en
tr

at
io

n 
(µ

g/
L)

 

VEW-32 Precipitation Injection 1 

Injection 2 Linear (VEW-32) 

7-6 
J:\CSSA Program\Restoration\Treatability Studies\AOC-65\ISCO\ISCO report\Final ISCO report 2-17-15.docx February 2015 



0 

2 

4 

0 
10 
20 
30 
40 
50 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

PZ-06 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 

25,000 

50,000 

75,000 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

TSW-01 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
10 
20 
30 
40 
50 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

TSW-03 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
50 

100 
150 
200 
250 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

VEW-19 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
100 
200 
300 
400 
500 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

VEW-25 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
2,000 
4,000 
6,000 
8,000 

10,000 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

VEW-27 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
2,000 
4,000 
6,000 
8,000 

10,000 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

VEW-32 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 

25 

50 

75 

100 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

VEW-15 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
50 

100 
150 
200 
250 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

TSW-05 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
10 
20 
30 
40 
50 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

TSW-04 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
10 
20 
30 
40 
50 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

TSW-07 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
10 
20 
30 
40 
50 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

PZ-02 Precipitation 

Injection 1 Injection 2 

0 

2 

4 

0 
5000 

10000 
15000 
20000 
25000 
30000 
35000 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 

(µ
g/

L)
 

CS-WB03-UGR-01 Precipitation 

Injection 1 Injection 2 

7-7

p0034439
Text Box
7.5



0 

1 

2 

3 

4 

0 

10 

20 

30 

40 

50 

4/1/2012 6/25/2013 9/18/2014 D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-WB01-LGR-01 Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 

10 

20 

30 

40 

50 

4/1/2012 6/25/2013 9/18/2014 D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-WB02-LGR-01 Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 

200 

400 

600 

800 

1000 

4/1/2012 6/25/2013 9/18/2014 D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-WB03-LGR-01 Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 

10 

20 

30 

40 

50 

4/1/2012 6/25/2013 9/18/2014 D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-MW36-LGR Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 

10 

20 

30 

40 

50 

4/1/2012 6/25/2013 9/18/2014 D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-WB01-LGR-09 Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 
100 
200 
300 
400 
500 
600 

4/1/2012 6/25/2013 9/18/2014 D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-WB02-LGR-09 Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 

10 

20 

30 

40 

50 

4/1/2012 6/25/2013 9/18/2014 D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-WB03-LGR-09 Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 

10 

20 

30 

40 

50 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

PZ-01 Precipitation 

Injection 1 Injection 2 

0 

1 

2 

3 

4 

0 

10 

20 

30 

40 

50 

4/1/2012 6/25/2013 9/18/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

PZ-05 Precipitation 

Injection 1 Injection 2 

7-8

p0034439
Text Box
7.6



Volume 4  AOC-65 ISCO 
Treatability Study Report  ISCO INJECTION 

Figure 7.7  Off-Post Monitoring Well PCE Concentration Trends 
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Appendix A 

Waste Characterization 



Waste Characterization Summary Table 



SAMPLE ID:

Constituents 
Hazardous 

(mg/l)
NH 1     

(mg/l)
NH 3 

(mg/l)2 DATE SAMPLED:
Units

Volatile Organics - SW8260B
Methylene chloride - mg/kg 0.0013 U 0.0058 0.0032 F 0.0052 0.0043 F 0.0061 0.0013 U
Tetrachloroethene (PCE) - mg/kg 0.00080 U 0.00080 U 0.30 0.24 0.15 0.0026 F 0.00080 U
Toluene - mg/kg 0.0010 U 0.0010 U 0.0010 U 0.0012 F 0.0010 U 0.0010 U 0.0010 U
Trichloroethene (TCE) - mg/kg 0.0012 U 0.0012 U 0.0028 F 0.0093 F 0.0067 F 0.0012 U 0.0012 U

Metals - SW6010B/SW7471A
Arsenic 19.6 mg/kg 9.5 F 2.2 F 2.8 F 2.7 F 2.2 F 2.3 F 2.3 F
Barium 186 mg/kg 100 J 23 20 21 18 18 6.6
Chromium 40.2 mg/kg 32 14 F 5.6 F 6.0 F 6.2 F 6.4 F 3.6 F
Copper 23.2 mg/kg 15 3.8 3.4 3.8 3.6 3.0 25
Lead 84.5 mg/kg 66 14 J 9.2 F 11 J 11 J 11 J 1.6 F
Mercury 0.77 mg/kg 0.060 F 0.020 F 0.020 F 0.020 F 0.020 F 0.020 F 0.010 U
Nickel 35.5 mg/kg 15 3.0 2.4 3.0 2.5 2.6 3.6
Zinc 73.2 mg/kg 46 18 J 15 J 17 J 20 J 17 J 13

7-Day Leach Test - SW8260B
Methylene chloride - 50 - µg/L 0.87 F 0.81 F
Tetrachloroethene (PCE) 0.7 0.7 0.005 µg/L 0.57 F 0.060 U 0.15 U

TCLP Metals - SW6010B/SW7470A
Arsenic 5.0 1.8 0.05 mg/L 0.0020 U 0.0050 F 0.0050 F 0.0050 F 0.0060 F 0.0040 F 0.0070 F
Barium 100.0 100.0 1.00 mg/L 0.37 0.27 0.25 0.27 0.23 0.22 0.17
Mercury 0.2 0.2 0.002 mg/L 0.00020 F 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U 0.00010 U
Silver 5.0 5.0 0.05 mg/L 0.0052 F 0.024 0.023 0.023 0.023 0.023 0.011

Total Dissolved Solids - EPA 160.1
Total Dissolved Solids - - - 500 mg/L 100 90

QA NOTES AND DATA QUALIFIERS:

1 - Regalatory levels for waste classification include constituents identifed as Hazardous (40 CFR 261.24 Table 1) and Non Hazardous (30 TAC 335.501 - 335.521) through TCLP analysis.
2 - Non hazardous Class 3 waste determined by TCEQ 7-day distilled water leach test

Regulatory Levels1 CSSA 
Background 

(mg/kg)

AOC65-WC03

2/8/2012

AOC65-WC04

2/13/2012

AOC65-WC08

2/29/2012

AOC65-WC05

2/29/2012

AOC65-WC06

2/29/2012

ISCO Waste Characterization 
Analytes with Detections 
February 2012 - May 2013

  (NO CODE) - Confirmed identification.
  U - Analyte was not detected above the indicated Method Detection Limit (MDL).
  F - Analyte was positively identified, but the quantitation is an estimation above the MDL and below the Reporting Limit (RL).
  J - Analyte was positively identified, but the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
  Detections are bolded.

AOC65-WC13

5/16/2013

AOC65-WC14

5/16/2013

AOC65-WC11

3/22/2012

AOC65-WC12

6/6/2012

AOC65-WC09

2/29/2012

AOC65-WC10

3/22/2012

AOC65-WC07

2/29/2012



Analytical Waste Characterization 

Data Packages 
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Appendix B 

 

Trench Wall Profiles 
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Klozur® Persulfate Demand Test 

 
 

Client:    Parsons 
     8000 Centre Park Drive, Suite 200 
     Austin, TX 78754 
     Adrien Lindley 
 
Performing Lab:            FMC Corporation 
     Tonawanda, NY 

 
Date                     May 25,2012 
 

 
I. Background 
 
 Klozur® activated persulfate is a strong oxidant capable of mineralizing a 
wide range of contaminants, including chlorinated solvents, petroleum 
hydrocarbons, polyaromatic hydrocarbons, gasoline additives, pesticides, and 
many others.  Activation of the persulfate anion generates the sulfate radical, the 
primary species that drives the rapid destruction of the contaminants of concern.  
Activation can be accomplished by several methods1:  heat, transition metals, 
addition of hydrogen peroxide, or utilizing high pH.  Choice of the activation 
method will depend on the contaminant of concern and site characteristics. 
 A chemical oxidant is not specific as to what it will oxidize.  As a result, 
activated persulfate will not only mineralize the contaminant of concern, but a 
portion of the oxidant will be used in oxidizing soil organics, reduced metals, and 
organic species that are not of concern.  In addition, activated persulfate will 
undergo auto-decomposition, which will be a function of temperature, 
concentration and activation method.   The demand upon the activated persulfate 
from all of these components is captured in a coarse screening test termed, 
“Klozur Demand Test”.  It is dependent upon the site characteristics, such as the 
organic content of the soil, the mineral loading, and soil type and collectively 
must be considered for estimating the magnitude of oxidant dosing during field 
application.   
 The Klozur® Persulfate KDT test measures the loss of persulfate in the 
presence of soil, groundwater and activator over a period of 48 and 96 hours.  
The resulting KDT values can then be used as a guide to develop appropriate 
persulfate dosing for subsequent treatability testing and field applications. 
                                                 
1
 FMC is the owner of licensee under various patent applications relating to the use of activation 

chemistries 
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II. Sample Handling for Parsons site CSSA 
 
Client Sample Identification 
 
 Soil ID: AOC65-KDT-01, AOC65-KDT-02, AOC65-KDT-03, AOC65-KDT-04, 

AOC65-KDT-05, AOC65-KDT-06; GW ID: AOC65-KDT-RW 
 
Handling Procedures 
 
 The samples were received on 05/04/2012. 
 During the collection of the preliminary data, the soils were used as per 

customer requests on the chain of custody and put into its original container 
after its use. 

 The groundwater samples were well mixed, used and put into their original 
containers after their use.  

 On 05/14/2012, multiple experimental samples were prepared according to 
the amounts shown in the results table below.  

 The experimental samples were stored at room temperature and each sample 
was vigorously shaken once per day.  

 About 850 grams of each soil sample is left with us and about 5.0 liters of the 
groundwater sample is left. The unused soil and groundwater samples will be 
disposed of responsibly after about one week.  

 
 
 
 
III. Results 
 
 

 
Sample ID Run # Trial 

Activator 
Soil 
Wt. 
(g) 

Water 
Vol. 
(mL) 

Klozur 
Dosage 
(g/Kg 
Soil) 

t=0 hrs. 

Slurry 
pH 

 
t=48hr 

 
t=96 hr 

 
 

 
AOC65-KDT-
01 & AOC65-
KDT-RW 

 
1 
 
 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.26-
11.13 

 

 
0.42 

 

 
0.57 

 

 
2 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.26-
11.13 

 

 
0.43 

 
0.59 

Soil Buffering Demand          = 0.37 gallons 25% NaOH/ 2000 lb of Soil 
Acid Generation Demand      =  0.13 gallons 25% NaOH/ lb of Klozur persulfate 
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Sample ID Run # Trial 
Activator 

Soil 
Wt. 
(g) 

Water 
Vol. 
(mL) 

Klozur 
Dosage 
(g/Kg 
Soil) 

t=0 hrs. 

Slurry 
pH 

 
t=48hr 

 
t=96 hr 

 
 

 
AOC65-KDT-
02 & AOC65-
KDT-RW 

 
1 
 
 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.37-
11.00 

 

 
0.35 

 

 
0.54 

 

 
2 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.37-
11.00 

 

 
0.38 

 
0.55 

Soil Buffering Demand          = 0.47 gallons 25% NaOH/ 2000 lb of Soil 
Acid Generation Demand      =  0.13 gallons 25% NaOH/ lb of Klozur persulfate 

 
 
 

Sample ID Run # Trial 
Activator 

Soil 
Wt. 
(g) 

Water 
Vol. 
(mL) 

Klozur 
Dosage 
(g/Kg 
Soil) 

t=0 hrs. 

Slurry 
pH 

 
t=48hr 

 
t=96 hr 

 
 

 
AOC65-KDT-
03 & AOC65-
KDT-RW 

 
1 
 
 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.23-
11.21 

 

 
0.46 

 

 
0.53 

 

 
2 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.23-
11.21 

 

 
0.47 

 
0.55 

Soil Buffering Demand          = 0.47 gallons 25% NaOH/ 2000 lb of Soil 
Acid Generation Demand      =  0.13 gallons 25% NaOH/ lb of Klozur persulfate 

 
 
 

Sample ID Run # Trial 
Activator 

Soil 
Wt. 
(g) 

Water 
Vol. 
(mL) 

Klozur 
Dosage 
(g/Kg 
Soil) 

t=0 hrs. 

Slurry 
pH 

 
t=48hr 

 
t=96 hr 

 
 

 
AOC65-KDT-
04 & AOC65-
KDT-RW 

 
1 
 
 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.18-
11.10 

 

 
0.33 

 

 
0.39 

 

 
2 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.18-
11.10 

 

 
0.35 

 
0.42 

Soil Buffering Demand          = 0.42 gallons 25% NaOH/ 2000 lb of Soil 
Acid Generation Demand      =  0.13 gallons 25% NaOH/ lb of Klozur persulfate 
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Sample ID Run # Trial 
Activator 

Soil 
Wt. 
(g) 

Water 
Vol. 
(mL) 

Klozur 
Dosage 
(g/Kg 
Soil) 

t=0 hrs. 

Slurry 
pH 

 
t=48hr 

 
t=96 hr 

 
 

 
AOC65-KDT-
05 & AOC65-
KDT-RW 

 
1 
 
 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.16-
10.81 

 

 
1.00 

 

 
1.11 

 

 
2 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.16-
10.81 

 

 
1.02 

 
1.11 

Soil Buffering Demand          = 1.04 gallons 25% NaOH/ 2000 lb of Soil 
Acid Generation Demand      =  0.13 gallons 25% NaOH/ lb of Klozur persulfate 

 
 
 
 
 

Sample ID Run # Trial 
Activator 

Soil 
Wt. 
(g) 

Water 
Vol. 
(mL) 

Klozur 
Dosage 
(g/Kg 
Soil) 

t=0 hrs. 

Slurry 
pH 

 
t=48hr 

 
t=96 hr 

 
 

 
AOC65-KDT-
06 & AOC65-
KDT-RW 

 
1 
 
 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.30-
11.28 

 

 
0.37 

 

 
0.49 

 

 
2 

 
NaOH 

 

 
10 

 
 

 
30 
 
 

 
15 

 
 

 
11.30-
11.28 

 

 
0.39 

 
0.51 

Soil Buffering Demand          = 0.42 gallons 25% NaOH/ 2000 lb of Soil 
Acid Generation Demand      =  0.13 gallons 25% NaOH/ lb of Klozur persulfate 

 
 
IV. Conclusions 
 
 The Klozur® Persulfate demand with NaOH activation for the Soil Sample: 
AOC65-KDT-01 & Groundwater Sample: AOC65-KDT-RW ranges from 
approximately 0.42 – 0.59 g persulfate / kg soil, which is considered low as 
compared to persulfate SOD for most soils. 

Based on these values, an average of 0.50 g / kg should be used as a 
site-wide SOD for further refinement of the Klozur persulfate total demand. 

 
The Klozur® Persulfate demand with NaOH activation for the Soil Sample: 
AOC65-KDT-02 & Groundwater Sample: AOC65-KDT-RW ranges from 
approximately 0.35 – 0.55 g persulfate / kg soil, which is considered low as 
compared to persulfate SOD for most soils. 

Based on these values, an average of 0.46 g / kg should be used as a 
site-wide SOD for further refinement of the Klozur persulfate total demand. 
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The Klozur® Persulfate demand with NaOH activation for the Soil Sample: 
AOC65-KDT-03 & Groundwater Sample: AOC65-KDT-RW ranges from 
approximately 0.46 – 0.55 g persulfate / kg soil, which is considered low as 
compared to persulfate SOD for most soils. 

Based on these values, an average of 0.50 g / kg should be used as a 
site-wide SOD for further refinement of the Klozur persulfate total demand. 
 
The Klozur® Persulfate demand with NaOH activation for the Soil Sample: 
AOC65-KDT-04 & Groundwater Sample: AOC65-KDT-RW ranges from 
approximately 0.33 – 0.42 g persulfate / kg soil, which is considered low as 
compared to persulfate SOD for most soils. 

Based on these values, an average of 0.37 g / kg should be used as a 
site-wide SOD for further refinement of the Klozur persulfate total demand. 
 
The Klozur® Persulfate demand with NaOH activation for the Soil Sample: 
AOC65-KDT-05 & Groundwater Sample: AOC65-KDT-RW ranges from 
approximately 1.00 – 1.11 g persulfate / kg soil, which is considered average as 
compared to persulfate SOD for most soils. 

Based on these values, an average of 1.06 g / kg should be used as a 
site-wide SOD for further refinement of the Klozur persulfate total demand. 

 
The Klozur® Persulfate demand with NaOH activation for the Soil Sample: 
AOC65-KDT-06 & Groundwater Sample: AOC65-KDT-RW ranges from 
approximately  0.37 – 0.51 g persulfate / kg soil, which is considered low as 
compared to persulfate SOD for most soils. 

Based on these values, an average of  0.44 g / kg should be used as a 
site-wide SOD for further refinement of the Klozur persulfate total demand. 
 
 
 
V. Authorizing Signatures 
 
This report contains the results as determined by FMC laboratory protocol and 
are accurately represented herein. 
 
 
Jennifer Lindsey    
FMC Customer Representative 
  
Note:  1. FMC recommends performing suitable treatability testing and field pilot demonstration to 
determine the effectiveness of Klozur® activated persulfate on the contaminants of concern.  KDT 
testing provides only an indication of the minimum amount of oxidant required to overcome the 
demands of soil, groundwater and other secondary species that contribute to the usage of the 
oxidant.  The KDT results do not imply a guarantee of efficacy of the activated persulfate in actual 
field situations.  2.  ANY SUCH QUANTITY OR WARRANTY IS EXPRESSLY DISCLAIMED. 
 
FMC and Klozur are registered trademarks of FMC Corporation.  © 2010. 
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 MATERIAL SAFETY DATA SHEET  
 Klozür™  

 

  

 MSDS Ref. No.:  7775-27-1-12  
 Date Approved:  02/22/2005 
 Revision No.:  1  

 
 
This document has been prepared to meet the requirements of the U.S. OSHA Hazard Communication 
Standard, 29 CFR 1910.1200; the Canada’s Workplace Hazardous Materials Information System (WHMIS) 
and, the EC Directive, 2001/58/EC.   

 
 

 1. PRODUCT AND COMPANY IDENTIFICATION 
PRODUCT NAME: Klozür™  

SYNONYMS: Sodium Persulfate, Sodium Peroxydisulfate; Disodium 

Peroxydisulfate 

GENERAL USE: In situ and ex situ chemical oxidation of contaminants and 

compounds of concern for environmental remediation applications.   

 

 

MANUFACTURER 
FMC CORPORATION 

Active Oxidants Division 

1735 Market Street 

Philadelphia, PA 19103 

(215) 299-6000 (General Information) 

  

EMERGENCY TELEPHONE NUMBERS 
(800) 424-9300 (CHEMTREC - U.S.) 

(303) 595-9048 (Medical - Call Collect) 

   

 

 

 

2. HAZARDS IDENTIFICATION 
EMERGENCY OVERVIEW: 
• White, odorless, crystals  

• Oxidizer. 

• Decomposes in storage under conditions of moisture (water/water vapor) and/or excessive heat causing 

release of oxides of sulfur and oxygen that supports combustion. Decomposition could form a high 

temperature melt.  See Section 10 ("Stability and Reactivity").  
 

POTENTIAL HEALTH EFFECTS:   Airborne persulfate dust may be irritating to eyes, 

nose, lungs, throat and skin upon contact.  Exposure to high levels of persulfate dust may cause difficulty in 

breathing in sensitive persons.   
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3. COMPOSITION / INFORMATION ON INGREDIENTS 
 

 

 Chemical Name CAS# Wt.% EC No. EC Class 

 Sodium Persulfate 7775-27-1 >99 231-892-1 Not classified as hazardous 

 

 

 

 

 

4. FIRST AID MEASURES 
EYES:  Flush with plenty of water. Get medical attention if irritation occurs and persists.     

  

SKIN: Wash with plenty of soap and water. Get medical attention if irritation occurs and persists.   

 

INGESTION: Rinse mouth with water. Dilute by giving 1 or 2 glasses of water. Do not induce 

vomiting. Never give anything by mouth to an unconscious person. See a medical doctor immediately.   

 

INHALATION: Remove to fresh air. If breathing difficulty or discomfort occurs and persists, 

contact a medical doctor.   

 

NOTES TO MEDICAL DOCTOR: This product has low oral toxicity and is not irritating to 

the eyes and skin.  Flooding of exposed areas with water is suggested, but gastric lavage or emesis 

induction for ingestions must consider possible aggravation of esophageal injury and the expected absence 

of system effects.  Treatment is controlled removal of exposure followed by symptomatic and supportive 

care.      

 

 

 

5. FIRE FIGHTING MEASURES 
 

EXTINGUISHING MEDIA:  Deluge with water.      

 

FIRE / EXPLOSION HAZARDS:  Product is non-combustible.  On decomposition releases 

oxygen which may intensify fire.  Presence of water accelerates decomposition.    

 

FIRE FIGHTING PROCEDURES:  Do not use carbon dioxide or other gas filled fire 

extinguishers; they will have no effect on decomposing persulfates. Wear full protective clothing and self-

contained breathing apparatus.   

 

FLAMMABLE LIMITS:   Non-combustible   

 

SENSITIVITY TO IMPACT:  No data available      
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SENSITIVITY TO STATIC DISCHARGE:  Not available      

 

 

 

6. ACCIDENTAL RELEASE MEASURES 

RELEASE NOTES:  Spilled material should be collected and put in approved DOT container and 

isolated for disposal. Isolated material should be monitored for signs of decomposition (fuming/smoking). 

If spilled material is wet, dissolve with large quantity of water and dispose as a hazardous waste. All 

disposals should be carried out according to regulatory agencies procedures.   

 

 

 

7. HANDLING AND STORAGE  
HANDLING:   Use adequate ventilation when transferring product from bags or drums. Wear 

respiratory protection if ventilation is inadequate or not available. Use eye and skin protection. Use clean 

plastic or stainless steel scoops only.   

 

STORAGE:   Store (unopened) in a cool, clean, dry place away from point sources of heat, e.g. 

radiant heaters or steam pipes. Use first in, first out storage system. Avoid contamination of opened 

product. In case of fire or decomposition (fuming/smoking) deluge with plenty of water to control 

decomposition. For storage, refer to NFPA Bulletin 430 on storage of liquid and solid oxidizing materials.     

 

COMMENTS:  VENTILATION: Provide mechanical general and/or local exhaust ventilation to 

prevent release of dust into work environment.  Spills should be collected into suitable containers to prevent 

dispersion into the air.      

 

 

 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 
EXPOSURE LIMITS  

Chemical Name ACGIH  OSHA  Supplier  

 

Sodium Persulfate 
 

0.1 mg/m
3
  (TWA)   

 

 

 
 

 

 
ENGINEERING CONTROLS:   Provide mechanical local general room ventilation to 

prevent release of dust into the work environment.  Remove contaminated clothing immediately and wash 

before reuse.     

 

PERSONAL PROTECTIVE EQUIPMENT 

EYES AND FACE:  Use cup type chemical goggles. Full face shield may be used.      

RESPIRATORY:  Use approved dust respirator when airborne dust is expected.      
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PROTECTIVE CLOTHING:  Normal work clothes.  Rubber or neoprene footwear.      

GLOVES:  Rubber or neoprene gloves.  Thoroughly wash the outside of gloves with soap and 

water prior to removal. Inspect regularly for leaks.      

 

 

 

9. PHYSICAL AND CHEMICAL PROPERTIES 
ODOR: None      

APPEARANCE: White crystals   

AUTOIGNITION TEMPERATURE: Not applicable. No evidence of combustion up to 800°C. 

Decomposition will occur upon heating.     

BOILING POINT: Not applicable   

COEFFICIENT OF OIL / WATER: Not applicable   

DENSITY / WEIGHT PER VOLUME: Not available   

EVAPORATION RATE: Not applicable (Butyl Acetate = 1)   

FLASH POINT: Non-combustible 

MELTING POINT: Decomposes   

ODOR THRESHOLD: Not applicable      

OXIDIZING PROPERTIES: Oxidizer      

PERCENT VOLATILE: Not applicable    

pH: typically  5.0 - 7.0  @  25 °C  (1% solution)   

SOLUBILITY IN WATER: 73 % @ 25 °C  (by wt.)   

SPECIFIC GRAVITY: 2.6  (H2O=1)   

VAPOR DENSITY: Not applicable (Air = 1)     

VAPOR PRESSURE: Not applicable   

 

 

 

10. STABILITY AND REACTIVITY 
CONDITIONS TO AVOID: Heat, moisture and contamination.   

STABILITY: Stable (becomes unstable in presence of heat, 

moisture and/or contamination).   

POLYMERIZATION: Will not occur   

INCOMPATIBLE MATERIALS: Acids, alkalis, halides (fluorides, chlorides, 

bromides and iodides), combustible materials, most 

metals and heavy metals, oxidizable materials, 

other oxidizers, reducing agents, cleaners, and 

organic or carbon containing compounds.  Contact 



Klozür™ (7775-27-1-12)  Date:   02/22/2005   

 

 

Page 5 of 9 

with incompatible materials can result in a material 

decomposition or other uncontrolled reactions.   

HAZARDOUS DECOMPOSITION PRODUCTS: Oxygen that supports combustion and oxides of 

sulfur.     

COMMENTS:  PRECAUTIONARY STATEMENT: Pumping and transport of Klozür persulfate 

requires appropriate precautions and design considerations for pressure and thermal relief.   

Decomposing persulfates will evolve large volumes of gas and/or vapor, can accelerate exponentially with 

heat generation, and create significant and hazardous pressures if contained and not properly controlled or 

mitigated.   

Use with alcohols in the presence of water has been demonstrated to generate conditions that require 

rigorous adherence to process safety methods and standards to prevent escalation to an uncontrolled 

reaction.   

   

 

 

11. TOXICOLOGICAL INFORMATION 
EYE EFFECTS:  Non-irritating (rabbit) [FMC Study Number: ICG/T-79.029]  

 

SKIN EFFECTS:  Non-irritating (rabbit) [FMC Study Number: ICG/T-79.029]  

 

DERMAL LD50:  > 10 g/kg [FMC Study Number: ICG/T-79.029]  

 

ORAL LD50: 895 mg/kg (rat)  [FMC Study Number: ICG/T-79.029]  

 

INHALATION LC50:  5.1 mg/l (rat) [FMC I95-2017]  

 

SENSITIZATION:  May be sensitizing to allergic persons.  [FMC Study Number: ICG/T-79.029]   

 

TARGET ORGANS:  Eyes, skin, respiratory passages   

  

ACUTE EFFECTS FROM OVEREXPOSURE:  Dust may be harmful and irritating. 

May be harmful if swallowed.  

 

CHRONIC EFFECTS FROM OVEREXPOSURE:  Sensitive persons may develop 

dermatitis and asthma [Respiration 38:144, 1979]. Groups of male and female rats were fed 0, 300 or 3000 

ppm sodium persulfate in the diet for 13 weeks, followed by 5000 ppm for 5 weeks. Microscopic 

examination of tissues revealed some injury to the gastrointestinal tract at the high dose (3000 ppm) only. 

This effect is not unexpected for an oxidizer at high concentrations. [Ref. FMC I90-1151, Toxicologist 

1:149, 1981].  
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CARCINOGENICITY: 
NTP: Not listed  

IARC: Not listed  

OSHA: Not listed  

OTHER: ACGIH: Not listed  

 

 
 

 

12. ECOLOGICAL INFORMATION 
ECOTOXICOLOGICAL INFORMATION:    
 

Bluegill sunfish, 96-hour LC50 = 771 mg/L [FMC Study I92-1250] 

Rainbow trout, 96-hour LC50 = 163 mg/L [FMC Study I92-1251] 

Daphnia, 48-hour LC50 = 133 mg/L [FMC Study I92-1252] 

Grass shrimp, 96-hour LC50 = 519 mg/L [FMC Study I92-1253] 

 

CHEMICAL FATE INFORMATION:  Biodegradability does not apply to inorganic 

substances.   

 

 

 

 

13. DISPOSAL CONSIDERATIONS 
DISPOSAL METHOD:  Dispose as a hazardous waste in accordance with local, state and federal 

regulatory agencies.   

 

 

 

14. TRANSPORT INFORMATION 
  
U.S. DEPARTMENT OF TRANSPORTATION (DOT) 

 

PROPER SHIPPING NAME: Sodium Persulfate   

PRIMARY HAZARD CLASS / DIVISION: 5.1 (Oxidizer)   

UN/NA NUMBER: UN  1505 

PACKING GROUP: III   

LABEL(S): 5.1 (Oxidizer)   

PLACARD(S): 5.1 (Oxidizer)   

MARKING(S): Sodium Persulfate, UN 1505   

ADDITIONAL INFORMATION: Hazardous Substance/RQ: Not applicable 
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49 STCC Number: 4918733 
 

This material is shipped in 225 lb. fiber 

drums, 55 lb. poly bags and 1000 - 2200 lb. 

IBC's (supersacks). 

 

INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG) 
 

PROPER SHIPPING NAME: Sodium Persulfate 

 

 
INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO) / 
INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA) 
 

PROPER SHIPPING NAME: Sodium Persulfate 

 
  

OTHER INFORMATION: 
Protect from physical damage. Do not store near acids, moisture or heat. 

 

  

 

15. REGULATORY INFORMATION 

UNITED STATES  

SARA TITLE III (SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT) 

SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355, APPENDIX A): 
Not applicable   

 

 

SECTION 311 HAZARD CATEGORIES (40 CFR 370): 
Fire Hazard, Immediate (Acute) Health Hazard   

 

SECTION 312 THRESHOLD PLANNING QUANTITY (40 CFR 370): 
The Threshold Planning Quantity (TPQ) for this product, if treated as a mixture, is 10,000 lbs; 

however, this product contains the following ingredients with a TPQ of less than 10,000 lbs.:  

None 

 

SECTION 313 REPORTABLE INGREDIENTS (40 CFR 372): 
Not listed   

 

CERCLA (COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND 
LIABILITY ACT) 

CERCLA DESIGNATION & REPORTABLE QUANTITIES (RQ) (40 CFR 302.4): 
Unlisted, RQ = 100 lbs., Ignitability 

 

  

TSCA (TOXIC SUBSTANCE CONTROL ACT) 

TSCA INVENTORY STATUS (40 CFR 710): 
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Listed 

 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)  
RCRA IDENTIFICATION OF HAZARDOUS WASTE (40 CFR 261):  

Waste Number: D001   

 

 

CANADA 
WHMIS (WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM):  

Product Identification Number: 1505 

Hazard Classification / Division: Class C (Oxidizer), Class D, Div. 2, Subdiv. B. (Toxic) 

Ingredient Disclosure List: Listed  

 

INTERNATIONAL LISTINGS 
Sodium persulfate: 

Australia (AICS): Listed 

China: Listed 

Japan (ENCS): (1)-1131 

Korea: KE-12369 

Philippines (PICCS): Listed 

 

 

HAZARD, RISK AND SAFETY PHRASE DESCRIPTIONS: 
 
 

 

EC Symbols:  (Not classified as hazardous)   

 

EC Risk Phrases:  (Not classified as hazardous)   

 

EC Safety Phrases:     (Not classified as hazardous)   

 

 

  

 

  
 

 

16. OTHER INFORMATION 
 

HMIS 
 

Health  1 

Flammability 0 

Physical Hazard  1 

Personal Protection (PPE)  J 

Protection = J (Safety goggles, gloves, apron & combination dust & vapor respirator)  

 

HMIS = Hazardous Materials Identification System 

 

Degree of Hazard Code: 

4 = Severe  
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3 = Serious  

2 = Moderate 

1 = Slight 

0 = Minimal  

 

 

NFPA 
 

Health 1 

Flammability 0 

Reactivity 1 

Special OX 

SPECIAL = OX (Oxidizer)  

  

NFPA = National Fire Protection Association 

 

Degree of Hazard Code: 

4 = Extreme 

3 = High 

2 = Moderate 

1 = Slight 

0 = Insignificant 

  

REVISION SUMMARY: 
New MSDS   

 

 

 

Klozür and FMC Logo - FMC Trademarks 

 

 

 

© 2005 FMC Corporation. All Rights Reserved. 

 

 

 

FMC Corporation believes that the information and recommendations contained herein (including data and 

statements) are accurate as of the date hereof. NO WARRANTY OF FITNESS FOR ANY PARTICULAR 

PURPOSE, WARRANTY OF MERCHANTABILITY, OR ANY OTHER WARRANTY, EXPRESSED 

OR IMPLIED, IS MADE CONCERNING THE INFORMATION PROVIDED HEREIN. The information 

provided herein relates only to the specific product designated and may not be applicable where such 

product is used in combination with any other materials or in any process. It is a violation of Federal law to 

use this product in a manner inconsistent with its labeling. Further, since the conditions and methods of use 

are beyond the control of FMC Corporation, FMC Corporation expressly disclaims any and all liability as 

to any results obtained or arising from any use of the product or reliance on such information.   
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Material Safety Data Sheet
Sodium Hydroxide, 25% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Hydroxide, 25%

Catalog Codes: SLS4210

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Sodium hydroxide; Water

CI#: Not applicable.

Synonym:  

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Sodium hydroxide 1310-73-2 25

Water 7732-18-5 75

Toxicological Data on Ingredients: Sodium hydroxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant), of eye contact (irritant), of ingestion. Hazardous in case of
inhalation. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory
tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract,
characterized by coughing, choking, or shortness of breath. Inflammation of the eye is characterized by redness, watering, and
itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Non-corrosive for skin. Non-irritant for skin. Non-sensitizer for skin. Non-permeator by skin. Non-irritating to the eyes.
Non-hazardous in case of ingestion. Non-hazardous in case of inhalation. CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged exposure to the substance can
produce target organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe

http://www.sciencelab.com/


p. 2

skin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks
of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Finish by rinsing thoroughly with running water to avoid a possible infection. Cold water may be used.

Skin Contact:
If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such
as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. Cold water may be used. If irritation persists, seek medical attention. Wash
contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:



p. 3

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of acetic acid.

Large Spill:
Corrosive liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water
inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Neutralize the residue with a dilute solution of
acetic acid. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with
local authorities.

Section 7: Handling and Storage

Precautions:
Keep container dry. Do not breathe gas/fumes/ vapour/spray. Never add water to this product In case of insufficient ventilation,
wear suitable respiratory equipment If you feel unwell, seek medical attention and show the label when possible. Avoid contact
with skin and eyes Keep away from incompatibles such as acids.

Storage:
Alkalis may be stored in heavy duty gauge steel containers. Corrosive materials should be stored in a separate safety storage
cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
Sodium hydroxide CEIL: 2 (mg/m3) from ACGIH [1995] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Odorless.

Taste: Alkaline. Bitter. (Strong.)

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Basic.

Boiling Point: The lowest known value is 100°C (212°F) (Water).

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: Weighted average: 1.15 (Water = 1)

Vapor Pressure: The highest known value is 17.535 mm of Hg (@ 20°C) (Water).
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Vapor Density: The highest known value is 0.62 (Air = 1) (Water).

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Extremely reactive or incompatible with acids.

Corrosivity:
Highly corrosive in presence of aluminum. Slightly corrosive to corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: The substance is toxic to lungs, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (corrosive, irritant), of ingestion. Hazardous in case of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 8: Corrosive liquid.

Identification: : Sodium hydroxide, solution (Sodium hydroxide) : UN1824 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Sodium hydroxide Massachusetts RTK: Sodium hydroxide TSCA 8(b) inventory: Sodium hydroxide; Water

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC): R35- Causes severe burns.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 12:05 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
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no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Drilling Forms 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Camp Stanley Available Well Information Table 
 

 

 

Well Boring 
Log 

Well 
Construction 
Field Forms 

Geophysics State Well 
Report 

Plugging & 
Abandonment 

Date Plugged 
or Installed 

TSW-01 X  X X  6/7/12 
TSW-02 X  X X  6/7/12 
TSW-03 X  X X  6/11/12 
TSW-04 X  X X  6/11/12 
TSW-05 X  X X  6/11/12 
TSW-06 X  X X  6/12/12 
TSW-07 X  X X  6/11/12 
IIW-01 X X  X  7/25/13 
IIW-02 X X  X  5/15/13 
IIW-03 X X  X  5/13/13 
IIW-04 X X  X  5/13/13 
VEW-01     X 9/19/12 
VEW-02     X 9/19/12 
VEW-03     X 9/19/12 
VEW-04     X 9/19/12 
VEW-05     X 9/19/12 
VEW-06     X 9/19/12 
VEW-07     X 9/19/12 
VEW-08     X 9/19/12 
VEW-09     X 9/19/12 
VEW-10     X 9/19/12 
VEW-11     X 9/19/12 
VEW-12     X 9/19/12 
VMP-03     X 4/25/12 
VMP-4A     X 2/10/12 
VMP-06     X 2/13/12 
 

 

 



Treatability Study Wells (TSW) 
• TSW-01 
• TSW-02 
• TSW-03 
• TSW-04 
• TSW-05 
• TSW-06 
• TSW-07 
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BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth TOTCO

Test(ft. bgs)

Description

L
it
h
o
lo

g
y

Construction Material
Construction

Gamma
Caliper

0 I-------I 10

Well

(degrees)
Logged from Cuttings

(Inches)

CSSA

AOC-65

748350.02000

Julie Bouch

Scott Pearson

June 5, 2012

GeoProjects Intl., Inc.

Lee Gebbert

Gardner-Denver 1500

Air-Rotary

N/A

8 in.

TSW-01

40 feet

Yellow weathered limestone,
at 10 feet it was moist and
smelled of solvent

Gray limestone, hard

Yellow weathered limestone

Gray, weathered limestone

TSW-01 is located west of Building 90

4" PVC Casing

4" 0.040-slot PVC

Cement

Flush mount

8/16 Sand



0

BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth TOTCO

Test(ft. bgs)

Description

L
it
h
o
lo

g
y

Construction Material
Construction

Gamma
Caliper

0 I-------I 10

Well

(degrees)
Logged from Cuttings

(Inches)

CSSA

AOC-65

748350.02000

Julie Bouch

Scott Pearson

June 5, 2012

GeoProjects Intl., Inc.

Lee Gebbert

Gardner-Denver 1500

Air-Rotary

N/A

8 in.

TSW-02

40 feet

Brown, weathered limestone

Grayish brown weathered
limestone

Yellow weathered limestone,
moist at 31'-33'

Gray, weathered limestone

TSW-02 is located west of Building 90

4" PVC Casing

4" 0.040-slot PVC

Cement

Flush mount

8/16 Sand



0

BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth TOTCO

Test(ft. bgs)

Description

L
it
h
o
lo

g
y

Construction Material
Construction

Gamma
Caliper

0 I-------I 13

Well

(degrees)
Logged from Cuttings

(Inches)

CSSA

AOC-65

748350.02000

Julie Bouch

Scott Pearson

June 5, 2012

GeoProjects Intl., Inc.

Lee Gebbert

Gardner-Denver 1500

Air-Rotary

N/A

8 in.

TSW-03

40 feet

0-18" top soil, gray,
weathered limestone

Yellow, weathered
limestone, 20' wet

Brown, weathered limestone

Gray, weathered limestone

TSW-03 is located west of Building 90

4" PVC Casing

4" 0.040-slot PVC

Cement

Flush mount

8/16 Sand



0

BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth TOTCO

Test(ft. bgs)

Description

L
it
h
o
lo

g
y

Construction Material
Construction

Gamma
Caliper

0 I-------I 9

Well

(degrees)
Logged from Cuttings

(Inches)

CSSA

AOC-65

748350.02000

Julie Bouch

Scott Pearson

June 6, 2012

GeoProjects Intl., Inc.

Lee Gebbert

Gardner-Denver 1500

Air-Rotary

N/A

8 in.

TSW-04

40 feet

Topsoil

Brown limestone

Dark brown soil and clay

Brown to yellow limestone,
moist at 11'

Same as above, dark brown
to reddish clay at 31'

Dark brown to reddish clay

Gray limestone

TSW-04 is located west of Building 90

4" PVC Casing

4" 0.040-slot PVC

Cement

Flush mount

8/16 Sand



0

BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth TOTCO

Test(ft. bgs)

Description

L
it
h
o
lo

g
y

Construction Material
Construction

Gamma
Caliper

0 I-------I 10

Well

(degrees)
Logged from Cuttings

(Inches)

CSSA

AOC-65

748350.02000

Julie Bouch

Scott Pearson

June 5, 2012

GeoProjects Intl., Inc.

Lee Gebbert

Gardner-Denver 1500

Air-Rotary

N/A

8 in.

TSW-05

40 feet

Brown topsoil

Brown limestone, reddish
clay

Moist, brown limestone, clay

Brown limestone

Gray limestone

Brown to yellow limestone,
some moist reddish clay at
27'-29'

Brown limestone, some clay

Gray limestone

TSW-05 is located east of Building 90

4" PVC Casing

4" 0.040-slot PVC

Cement

Flush mount

8/16 Sand



0

-50

BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth TOTCO

Test(ft. bgs)

Description

L
it
h
o
lo

g
y

Construction Material
Construction

Gamma
Caliper

0 I-------I 10

Well

(degrees)
Logged from Cuttings

(Inches)

CSSA

AOC-65

748350.02000

Julie Bouch

Scott Pearson

June 6, 2012

GeoProjects Intl., Inc.

Lee Gebbert

Gardner-Denver 1500

Air-Rotary

N/A

8 in.

TSW-06

51 feet

Brown limestone

Dark brown clay

Brown limestone

Brown to yellow limestone

Light brown to dark brown
limestone, moist limestone
and orange clay at 33'-36',
orbitulera at 40'

Gray limestone

TSW-06 is located south of Building 90

4" PVC Casing

4" 0.040-slot PVC

Cement

Flush mount

8/16 Sand



0

BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth TOTCO

Test(ft. bgs)

Description

L
it
h
o
lo

g
y

Construction Material
Construction

Gamma
Caliper

0 I-------I 10

Well

(degrees)
Logged from Cuttings

(Inches)

CSSA

AOC-65

748350.02000

Julie Bouch

Scott Pearson

June 6, 2012

GeoProjects Intl., Inc.

Lee Gebbert

Gardner-Denver 1500

Air-Rotary

N/A

8 in.

TSW-07

40 feet

Topsoil

Brown to yellow limestone,
moist at 11'

Brown weathered limestone

Brown to yellow limestone,
moist at 27'

Gray limestone

TSW-07 is located west of Building 90

4" PVC Casing

4" 0.040-slot PVC

Cement

Flush mount

8/16 Sand



9/7/12 4:28 PMWell Report: Tracking #:297901

Page 1 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

STATE OF  TEXAS WELL REPORT for Tracking #297901STATE OF  TEXAS WELL REPORT for Tracking #297901

Owner: U.S.  GovernmentU.S.  Government Owner Well #: TSW-01TSW-01

Address: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Grid #: 68-19-668-19-6

Well Location: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Latitude: 29°  29°  40' 40' 59" 59" NN

Well County: BexarBexar Longitude: 098°  098°  37' 37' 52" 52" WW

Elevation: 1220 1220 ft.ft. GPS Brand Used: GarminGarmin

Type of
Work:

New WellNew Well Proposed Use: MonitorMonitor

Drilling
Date:

Started: 6/5/20126/5/2012
Completed: 6/7/20126/7/2012

Diameter of
Hole:

Diameter:  7-7/8 7-7/8 in From Surface To in From Surface To 40.5 40.5 ftft

Drilling
Method:

Air  RotaryAir  Rotary

Borehole
Completion:

Gravel Packed From: 8 8 ft  to ft  to 40.5 40.5 ft  ft  
Gravel Pack Size: 8/168/16

Annular
Seal Data:

1st Interval: From From 0 0 ft  to ft  to 2 2 ft  with ft  with 1 cement  1 cement  (#sacks  and material) (#sacks  and material) 
2nd Interval: From From 2 2 ft  to ft  to 6 6 ft  with ft  with 1 volclay grout 1 volclay grout (#sacks  and material) (#sacks  and material) 
3rd Interval: From From 6 6 ft  to ft  to 8 8 ft  with ft  with 1 hole plug  1 hole plug  (#sacks  and material) (#sacks  and material) 
Method Used: Pour and pump  from surface Pour and pump  from surface 
Cemented By: Lee Gebbert  Lee Gebbert  
Distance to Septic Field or other Concentrated Contamination: No Data  No Data  
Distance to Property Line: No Data  No Data  
Method of Verification: No Data  No Data  
Approved by Variance: No DataNo Data

Surface
Completion:

Surface Slab  InstalledSurface Slab  Installed

Water
Level:

Static level: No Data  No Data  
Artesian flow: No DataNo Data

Packers: No DataNo Data

Plugging
Info:

Casing or Cement/Bentonite left in well: No DataNo Data

Type Of
Pump:

No DataNo Data



9/7/12 4:28 PMWell Report: Tracking #:297901

Page 2 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

Well Tests: No DataNo Data

Water
Quality:

Type of Water: No Data  No Data  
Depth of Strata: No Data  No Data  
Chemical Analysis Made: No No 
Did the driller knowingly penetrate any strata which contained undesirable constituents: NoNo

Certification
Data:

The driller certified that the driller drilled this well (or the well was drilled under the driller's
direct supervision) and that each and all of the statements herein are true and correct.  The
driller understood that failure to complete the required items will result in the log(s) being
returned for completion and resubmittal.

Company
Information:

Geoprojects international, inc.  Geoprojects international, inc.  
8834 8834 
Austin Austin ,  TX  78736, TX  78736

Driller
License
Number:

25252525

Licensed
Well Driller
Signature:

Lee GebbertLee Gebbert

Registered
Driller
Apprentice
Signature:

No DataNo Data

Apprentice
Registration
Number:

No DataNo Data

Comments: No DataNo Data

IMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITYIMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for
whom the well was drilled) to keep information in Well Reports confidential.  The Department
shall hold the contents of the well log confidential and not a matter of public record if it
receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking number (Tracking #297901297901) on your written request.

Texas Department  of Licensing & RegulationTexas Department  of Licensing & Regulation
P.O.  Box  12157P.O.  Box  12157

Austin,  TX 78711Austin,  TX 78711
(512) 463-7880(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA



9/7/12 4:28 PMWell Report: Tracking #:297901

Page 3 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

From (ft) To (ft)   Description  
0 to 1.5 Topsoil,  brown  0 to 1.5 Topsoil,  brown  
1.5 to 15 Limestone, brown to yellow   1.5 to 15 Limestone, brown to yellow   
15 to 23 Limestone, gray  15 to 23 Limestone, gray  
23 to 34.5 Limestone, yellow   23 to 34.5 Limestone, yellow   
34.5 to 40.5 Limestone, gray34.5 to 40.5 Limestone, gray

Dia.   New/Used       Type             Setting From/To  
4 New Sch 40 PVC FJT  Casing set  from 0 to4 New Sch 40 PVC FJT  Casing set  from 0 to
10  10  
4 New SCh  40 PVC FJT  Mill Slot Screen  set4 New SCh  40 PVC FJT  Mill Slot Screen  set
from 10 to 40 with 0.040- inch  slotfrom 10 to 40 with 0.040- inch  slot



9/7/12 4:32 PMWell Report: Tracking #:297903

Page 1 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

STATE OF  TEXAS WELL REPORT for Tracking #297903STATE OF  TEXAS WELL REPORT for Tracking #297903

Owner: U.S.  GovernmentU.S.  Government Owner Well #: TSW-02TSW-02

Address: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Grid #: 68-19-668-19-6

Well Location: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Latitude: 29°  29°  40' 40' 59" 59" NN

Well County: BexarBexar Longitude: 098°  098°  37' 37' 52" 52" WW

Elevation: 1220 1220 ft.ft. GPS Brand Used: GarminGarmin

Type of
Work:

New WellNew Well Proposed Use: MonitorMonitor

Drilling
Date:

Started: 6/5/20126/5/2012
Completed: 6/7/20126/7/2012

Diameter of
Hole:

Diameter:  7-7/8 7-7/8 in From Surface To in From Surface To 40.5 40.5 ftft

Drilling
Method:

Air  RotaryAir  Rotary

Borehole
Completion:

Gravel Packed From: 8 8 ft  to ft  to 40.5 40.5 ft  ft  
Gravel Pack Size: 8/168/16

Annular
Seal Data:

1st Interval: From From 0 0 ft  to ft  to 2 2 ft  with ft  with 1 cement  1 cement  (#sacks  and material) (#sacks  and material) 
2nd Interval: From From 2 2 ft  to ft  to 6 6 ft  with ft  with 1 volclay grout 1 volclay grout (#sacks  and material) (#sacks  and material) 
3rd Interval: From From 6 6 ft  to ft  to 8 8 ft  with ft  with 1 hole plug  1 hole plug  (#sacks  and material) (#sacks  and material) 
Method Used: Pour and pump  from surface Pour and pump  from surface 
Cemented By: Lee Gebbert  Lee Gebbert  
Distance to Septic Field or other Concentrated Contamination: No Data  No Data  
Distance to Property Line: No Data  No Data  
Method of Verification: No Data  No Data  
Approved by Variance: No DataNo Data

Surface
Completion:

Surface Slab  InstalledSurface Slab  Installed

Water
Level:

Static level: No Data  No Data  
Artesian flow: No DataNo Data

Packers: No DataNo Data

Plugging
Info:

Casing or Cement/Bentonite left in well: No DataNo Data

Type Of
Pump:

No DataNo Data



9/7/12 4:32 PMWell Report: Tracking #:297903

Page 2 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

Well Tests: No DataNo Data

Water
Quality:

Type of Water: No Data  No Data  
Depth of Strata: No Data  No Data  
Chemical Analysis Made: No No 
Did the driller knowingly penetrate any strata which contained undesirable constituents: NoNo

Certification
Data:

The driller certified that the driller drilled this well (or the well was drilled under the driller's
direct supervision) and that each and all of the statements herein are true and correct.  The
driller understood that failure to complete the required items will result in the log(s) being
returned for completion and resubmittal.

Company
Information:

Geoprojects international, inc.  Geoprojects international, inc.  
8834 8834 
Austin Austin ,  TX  78736, TX  78736

Driller
License
Number:

25252525

Licensed
Well Driller
Signature:

Lee GebbertLee Gebbert

Registered
Driller
Apprentice
Signature:

No DataNo Data

Apprentice
Registration
Number:

No DataNo Data

Comments: No DataNo Data

IMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITYIMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for
whom the well was drilled) to keep information in Well Reports confidential.  The Department
shall hold the contents of the well log confidential and not a matter of public record if it
receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking number (Tracking #297903297903) on your written request.

Texas Department  of Licensing & RegulationTexas Department  of Licensing & Regulation
P.O.  Box  12157P.O.  Box  12157

Austin,  TX 78711Austin,  TX 78711
(512) 463-7880(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA



9/7/12 4:32 PMWell Report: Tracking #:297903

Page 3 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

From (ft) To (ft)   Description  
0 to 1.5 Topsoil,  brown  0 to 1.5 Topsoil,  brown  
1.5 to 14 Limestone, brown to yellow   1.5 to 14 Limestone, brown to yellow   
14 to 16 Limestone, gray  14 to 16 Limestone, gray  
16 to 17 Limestone, brown to yellow   16 to 17 Limestone, brown to yellow   
17 to 21 Limestone, gray  17 to 21 Limestone, gray  
21 to 35.5 Limestone, yellow   21 to 35.5 Limestone, yellow   
35.5 to 40.5 Limestone, gray35.5 to 40.5 Limestone, gray

Dia.   New/Used       Type             Setting From/To  
4 New Sch 40 PVC FJT  Casing set  from 0 to4 New Sch 40 PVC FJT  Casing set  from 0 to
10  10  
4 New SCh  40 PVC FJT  Mill Slot Screen  set4 New SCh  40 PVC FJT  Mill Slot Screen  set
from 10 to 40 with 0.040- inch  slotfrom 10 to 40 with 0.040- inch  slot



9/7/12 4:38 PMWell Report: Tracking #:297906

Page 1 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

STATE OF  TEXAS WELL REPORT for Tracking #297906STATE OF  TEXAS WELL REPORT for Tracking #297906

Owner: U.S.  GovernmentU.S.  Government Owner Well #: TSW-03TSW-03

Address: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Grid #: 68-19-668-19-6

Well Location: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Latitude: 29°  29°  40' 40' 59" 59" NN

Well County: BexarBexar Longitude: 098°  098°  37' 37' 52" 52" WW

Elevation: 1220 1220 ft.ft. GPS Brand Used: GarminGarmin

Type of
Work:

New WellNew Well Proposed Use: MonitorMonitor

Drilling
Date:

Started: 6/5/20126/5/2012
Completed: 6/11/20126/11/2012

Diameter of
Hole:

Diameter:  7-7/8 7-7/8 in From Surface To in From Surface To 40.5 40.5 ftft

Drilling
Method:

Air  RotaryAir  Rotary

Borehole
Completion:

Gravel Packed From: 8 8 ft  to ft  to 40.5 40.5 ft  ft  
Gravel Pack Size: 8/168/16

Annular
Seal Data:

1st Interval: From From 0 0 ft  to ft  to 2 2 ft  with ft  with 1 cement  1 cement  (#sacks  and material) (#sacks  and material) 
2nd Interval: From From 2 2 ft  to ft  to 6 6 ft  with ft  with 1 volclay grout 1 volclay grout (#sacks  and material) (#sacks  and material) 
3rd Interval: From From 6 6 ft  to ft  to 8 8 ft  with ft  with 1 hole plug  1 hole plug  (#sacks  and material) (#sacks  and material) 
Method Used: Pour and pump  from surface Pour and pump  from surface 
Cemented By: Lee Gebbert  Lee Gebbert  
Distance to Septic Field or other Concentrated Contamination: No Data  No Data  
Distance to Property Line: No Data  No Data  
Method of Verification: No Data  No Data  
Approved by Variance: No DataNo Data

Surface
Completion:

Surface Slab  InstalledSurface Slab  Installed

Water
Level:

Static level: No Data  No Data  
Artesian flow: No DataNo Data

Packers: No DataNo Data

Plugging
Info:

Casing or Cement/Bentonite left in well: No DataNo Data

Type Of
Pump:

No DataNo Data



9/7/12 4:38 PMWell Report: Tracking #:297906

Page 2 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

Well Tests: No DataNo Data

Water
Quality:

Type of Water: No Data  No Data  
Depth of Strata: No Data  No Data  
Chemical Analysis Made: No No 
Did the driller knowingly penetrate any strata which contained undesirable constituents: NoNo

Certification
Data:

The driller certified that the driller drilled this well (or the well was drilled under the driller's
direct supervision) and that each and all of the statements herein are true and correct.  The
driller understood that failure to complete the required items will result in the log(s) being
returned for completion and resubmittal.

Company
Information:

Geoprojects international, inc.  Geoprojects international, inc.  
8834 8834 
Austin Austin ,  TX  78736, TX  78736

Driller
License
Number:

25252525

Licensed
Well Driller
Signature:

Lee GebbertLee Gebbert

Registered
Driller
Apprentice
Signature:

No DataNo Data

Apprentice
Registration
Number:

No DataNo Data

Comments: No DataNo Data

IMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITYIMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for
whom the well was drilled) to keep information in Well Reports confidential.  The Department
shall hold the contents of the well log confidential and not a matter of public record if it
receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking number (Tracking #297906297906) on your written request.

Texas Department  of Licensing & RegulationTexas Department  of Licensing & Regulation
P.O.  Box  12157P.O.  Box  12157

Austin,  TX 78711Austin,  TX 78711
(512) 463-7880(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA



9/7/12 4:38 PMWell Report: Tracking #:297906

Page 3 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

From (ft) To (ft)   Description  
0 to 1.5 Topsoil,  brown  0 to 1.5 Topsoil,  brown  
1.5 to 33 Limestone, brown to yellow, moist1.5 to 33 Limestone, brown to yellow, moist
from 9 to 20-ft   from 9 to 20-ft   
33 to 40.5 Limestone, gray33 to 40.5 Limestone, gray

Dia.   New/Used       Type             Setting From/To  
4 New Sch 40 PVC FJT  Casing set  from 0 to4 New Sch 40 PVC FJT  Casing set  from 0 to
10  10  
4 New SCh  40 PVC FJT  Mill Slot Screen  set4 New SCh  40 PVC FJT  Mill Slot Screen  set
from 10 to 40 with 0.040- inch  slotfrom 10 to 40 with 0.040- inch  slot
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STATE OF  TEXAS WELL REPORT for Tracking #297909STATE OF  TEXAS WELL REPORT for Tracking #297909

Owner: U.S.  GovernmentU.S.  Government Owner Well #: TSW-04TSW-04

Address: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Grid #: 68-19-668-19-6

Well Location: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Latitude: 29°  29°  40' 40' 59" 59" NN

Well County: BexarBexar Longitude: 098°  098°  37' 37' 52" 52" WW

Elevation: 1220 1220 ft.ft. GPS Brand Used: GarminGarmin

Type of
Work:

New WellNew Well Proposed Use: MonitorMonitor

Drilling
Date:

Started: 6/6/20126/6/2012
Completed: 6/11/20126/11/2012

Diameter of
Hole:

Diameter:  7-7/8 7-7/8 in From Surface To in From Surface To 40.5 40.5 ftft

Drilling
Method:

Air  RotaryAir  Rotary

Borehole
Completion:

Gravel Packed From: 8 8 ft  to ft  to 40.5 40.5 ft  ft  
Gravel Pack Size: 8/168/16

Annular
Seal Data:

1st Interval: From From 0 0 ft  to ft  to 2 2 ft  with ft  with 1 cement  1 cement  (#sacks  and material) (#sacks  and material) 
2nd Interval: From From 2 2 ft  to ft  to 6 6 ft  with ft  with 1 volclay grout 1 volclay grout (#sacks  and material) (#sacks  and material) 
3rd Interval: From From 6 6 ft  to ft  to 8 8 ft  with ft  with 1 hole plug  1 hole plug  (#sacks  and material) (#sacks  and material) 
Method Used: Pour and pump  from surface Pour and pump  from surface 
Cemented By: Lee Gebbert  Lee Gebbert  
Distance to Septic Field or other Concentrated Contamination: No Data  No Data  
Distance to Property Line: No Data  No Data  
Method of Verification: No Data  No Data  
Approved by Variance: No DataNo Data

Surface
Completion:

Surface Slab  InstalledSurface Slab  Installed

Water
Level:

Static level: No Data  No Data  
Artesian flow: No DataNo Data

Packers: No DataNo Data

Plugging
Info:

Casing or Cement/Bentonite left in well: No DataNo Data

Type Of
Pump:

No DataNo Data
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Well Tests: No DataNo Data

Water
Quality:

Type of Water: No Data  No Data  
Depth of Strata: No Data  No Data  
Chemical Analysis Made: No No 
Did the driller knowingly penetrate any strata which contained undesirable constituents: NoNo

Certification
Data:

The driller certified that the driller drilled this well (or the well was drilled under the driller's
direct supervision) and that each and all of the statements herein are true and correct.  The
driller understood that failure to complete the required items will result in the log(s) being
returned for completion and resubmittal.

Company
Information:

Geoprojects international, inc.  Geoprojects international, inc.  
8834 8834 
Austin Austin ,  TX  78736, TX  78736

Driller
License
Number:

25252525

Licensed
Well Driller
Signature:

Lee GebbertLee Gebbert

Registered
Driller
Apprentice
Signature:

No DataNo Data

Apprentice
Registration
Number:

No DataNo Data

Comments: No DataNo Data

IMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITYIMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for
whom the well was drilled) to keep information in Well Reports confidential.  The Department
shall hold the contents of the well log confidential and not a matter of public record if it
receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking number (Tracking #297909297909) on your written request.

Texas Department  of Licensing & RegulationTexas Department  of Licensing & Regulation
P.O.  Box  12157P.O.  Box  12157

Austin,  TX 78711Austin,  TX 78711
(512) 463-7880(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
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From (ft) To (ft)   Description  
0 to 1 Topsoil,  brown  0 to 1 Topsoil,  brown  
1 to 2 Limestone, brown  1 to 2 Limestone, brown  
2 to 31 Limestone, brown to yellow, moist2 to 31 Limestone, brown to yellow, moist
from 11 to 16  from 11 to 16  
31 to 32 Limestone, dark brown and reddish31 to 32 Limestone, dark brown and reddish
clays  clays  
32 to 33 Limestone, brown to yellow   32 to 33 Limestone, brown to yellow   
33 to 40.5 Limestone, gray33 to 40.5 Limestone, gray

Dia.   New/Used       Type             Setting From/To  
4 New Sch 40 PVC FJT  Casing set  from 0 to4 New Sch 40 PVC FJT  Casing set  from 0 to
10  10  
4 New SCh  40 PVC FJT  Mill Slot Screen  set4 New SCh  40 PVC FJT  Mill Slot Screen  set
from 10 to 40 with 0.040- inch  slotfrom 10 to 40 with 0.040- inch  slot



9/7/12 4:49 PMWell Report: Tracking #:297912

Page 1 of 3https://texaswellreports.twdb.state.tx.us/drillers-new/insertwellreportprint.asp

STATE OF  TEXAS WELL REPORT for Tracking #297912STATE OF  TEXAS WELL REPORT for Tracking #297912

Owner: U.S.  GovernmentU.S.  Government Owner Well #: TSW-05TSW-05

Address: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Grid #: 68-19-668-19-6

Well Location: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Latitude: 29°  29°  40' 40' 59" 59" NN

Well County: BexarBexar Longitude: 098°  098°  37' 37' 50" 50" WW

Elevation: 1220 1220 ft.ft. GPS Brand Used: GarminGarmin

Type of
Work:

New WellNew Well Proposed Use: MonitorMonitor

Drilling
Date:

Started: 6/6/20126/6/2012
Completed: 6/11/20126/11/2012

Diameter of
Hole:

Diameter:  7-7/8 7-7/8 in From Surface To in From Surface To 40.5 40.5 ftft

Drilling
Method:

Air  RotaryAir  Rotary

Borehole
Completion:

Gravel Packed From: 8 8 ft  to ft  to 40.5 40.5 ft  ft  
Gravel Pack Size: 8/168/16

Annular
Seal Data:

1st Interval: From From 0 0 ft  to ft  to 2 2 ft  with ft  with 1 cement  1 cement  (#sacks  and material) (#sacks  and material) 
2nd Interval: From From 2 2 ft  to ft  to 6 6 ft  with ft  with 1 volclay grout 1 volclay grout (#sacks  and material) (#sacks  and material) 
3rd Interval: From From 6 6 ft  to ft  to 8 8 ft  with ft  with 1 hole plug  1 hole plug  (#sacks  and material) (#sacks  and material) 
Method Used: Pour and pump  from surface Pour and pump  from surface 
Cemented By: Lee Gebbert  Lee Gebbert  
Distance to Septic Field or other Concentrated Contamination: No Data  No Data  
Distance to Property Line: No Data  No Data  
Method of Verification: No Data  No Data  
Approved by Variance: No DataNo Data

Surface
Completion:

Surface Slab  InstalledSurface Slab  Installed

Water
Level:

Static level: No Data  No Data  
Artesian flow: No DataNo Data

Packers: No DataNo Data

Plugging
Info:

Casing or Cement/Bentonite left in well: No DataNo Data

Type Of
Pump:

No DataNo Data
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Well Tests: No DataNo Data

Water
Quality:

Type of Water: No Data  No Data  
Depth of Strata: No Data  No Data  
Chemical Analysis Made: No No 
Did the driller knowingly penetrate any strata which contained undesirable constituents: NoNo

Certification
Data:

The driller certified that the driller drilled this well (or the well was drilled under the driller's
direct supervision) and that each and all of the statements herein are true and correct.  The
driller understood that failure to complete the required items will result in the log(s) being
returned for completion and resubmittal.

Company
Information:

Geoprojects international, inc.  Geoprojects international, inc.  
8834 8834 
Austin Austin ,  TX  78736, TX  78736

Driller
License
Number:

25252525

Licensed
Well Driller
Signature:

Lee GebbertLee Gebbert

Registered
Driller
Apprentice
Signature:

No DataNo Data

Apprentice
Registration
Number:

No DataNo Data

Comments: No DataNo Data

IMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITYIMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for
whom the well was drilled) to keep information in Well Reports confidential.  The Department
shall hold the contents of the well log confidential and not a matter of public record if it
receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking number (Tracking #297912297912) on your written request.

Texas Department  of Licensing & RegulationTexas Department  of Licensing & Regulation
P.O.  Box  12157P.O.  Box  12157

Austin,  TX 78711Austin,  TX 78711
(512) 463-7880(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
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From (ft) To (ft)   Description  
0 to 3 Topsoil,  brown  0 to 3 Topsoil,  brown  
3 to 11 Limestone, brown,  some  reddish clay3 to 11 Limestone, brown,  some  reddish clay
  
11 to 13 Limestone, brown,  some  clay,  moist11 to 13 Limestone, brown,  some  clay,  moist
  
13 to 14 Limestone, brown  13 to 14 Limestone, brown  
14 to 19 Limestone, gray  14 to 19 Limestone, gray  
19 to 27 Limestone, brown to yellow   19 to 27 Limestone, brown to yellow   
27 to 29 Limestone  clays,  moist, reddish  27 to 29 Limestone  clays,  moist, reddish  
29 to 31 Limestone, brown to yellow   29 to 31 Limestone, brown to yellow   
31 to 33.5 limestone,  brown  31 to 33.5 limestone,  brown  
33.5 to 40.5 Limestone, gray33.5 to 40.5 Limestone, gray

Dia.   New/Used       Type             Setting From/To  
4 New Sch 40 PVC FJT  Casing set  from 0 to4 New Sch 40 PVC FJT  Casing set  from 0 to
10  10  
4 New SCh  40 PVC FJT  Mill Slot Screen  set4 New SCh  40 PVC FJT  Mill Slot Screen  set
from 10 to 40 with 0.040- inch  slotfrom 10 to 40 with 0.040- inch  slot
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STATE OF  TEXAS WELL REPORT for Tracking #297916STATE OF  TEXAS WELL REPORT for Tracking #297916

Owner: U.S.  GovernmentU.S.  Government Owner Well #: TSW-06TSW-06

Address: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Grid #: 68-19-668-19-6

Well Location: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Latitude: 29°  29°  40' 40' 53" 53" NN

Well County: BexarBexar Longitude: 098°  098°  37' 37' 51" 51" WW

Elevation: 1217 1217 ft.ft. GPS Brand Used: GarminGarmin

Type of
Work:

New WellNew Well Proposed Use: MonitorMonitor

Drilling
Date:

Started: 6/6/20126/6/2012
Completed: 6/12/20126/12/2012

Diameter of
Hole:

Diameter:  7-7/8 7-7/8 in From Surface To in From Surface To 51 51 ftft

Drilling
Method:

Air  RotaryAir  Rotary

Borehole
Completion:

Gravel Packed From: 17 17 ft  to ft  to 50 50 ft  ft  
Gravel Pack Size: 8/168/16

Annular
Seal Data:

1st Interval: From From 0 0 ft  to ft  to 2 2 ft  with ft  with 1 cement  1 cement  (#sacks  and material) (#sacks  and material) 
2nd Interval: From From 2 2 ft  to ft  to 15 15 ft  with ft  with 3 volclay grout 3 volclay grout (#sacks  and material) (#sacks  and material) 
3rd Interval: From From 15 15 ft  to ft  to 17 17 ft  with ft  with 1 hole plug  1 hole plug  (#sacks  and material) (#sacks  and material) 
Method Used: Pour and pump  from surface Pour and pump  from surface 
Cemented By: Lee Gebbert  Lee Gebbert  
Distance to Septic Field or other Concentrated Contamination: No Data  No Data  
Distance to Property Line: No Data  No Data  
Method of Verification: No Data  No Data  
Approved by Variance: No DataNo Data

Surface
Completion:

Surface Slab  InstalledSurface Slab  Installed

Water
Level:

Static level: No Data  No Data  
Artesian flow: No DataNo Data

Packers: No DataNo Data

Plugging
Info:

Casing or Cement/Bentonite left in well: No DataNo Data

Type Of
Pump:

No DataNo Data
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Well Tests: No DataNo Data

Water
Quality:

Type of Water: No Data  No Data  
Depth of Strata: No Data  No Data  
Chemical Analysis Made: No No 
Did the driller knowingly penetrate any strata which contained undesirable constituents: NoNo

Certification
Data:

The driller certified that the driller drilled this well (or the well was drilled under the driller's
direct supervision) and that each and all of the statements herein are true and correct.  The
driller understood that failure to complete the required items will result in the log(s) being
returned for completion and resubmittal.

Company
Information:

Geoprojects international, inc.  Geoprojects international, inc.  
8834 8834 
Austin Austin ,  TX  78736, TX  78736

Driller
License
Number:

25252525

Licensed
Well Driller
Signature:

Lee GebbertLee Gebbert

Registered
Driller
Apprentice
Signature:

No DataNo Data

Apprentice
Registration
Number:

No DataNo Data

Comments: Back  plugged with bentonite hole plug  from 50-ft  to 51-ftBack  plugged with bentonite hole plug  from 50-ft  to 51-ft

IMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITYIMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for
whom the well was drilled) to keep information in Well Reports confidential.  The Department
shall hold the contents of the well log confidential and not a matter of public record if it
receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking number (Tracking #297916297916) on your written request.

Texas Department  of Licensing & RegulationTexas Department  of Licensing & Regulation
P.O.  Box  12157P.O.  Box  12157

Austin,  TX 78711Austin,  TX 78711
(512) 463-7880(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
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From (ft) To (ft)   Description  
0 to 9 Caliche,  backfil l  material   0 to 9 Caliche,  backfil l  material   
9 to 11 Topsoil,  brown  9 to 11 Topsoil,  brown  
11 to 27 Limestone, brown to yellow   11 to 27 Limestone, brown to yellow   
27 to 33 Limestone, brown  27 to 33 Limestone, brown  
33 to 36 Limestone, brown with moist33 to 36 Limestone, brown with moist
reddish clay  reddish clay  
36 to 41 Limestone, yellowish with clays  36 to 41 Limestone, yellowish with clays  
41 to 51 Limestone, gray41 to 51 Limestone, gray

Dia.   New/Used       Type             Setting From/To  
4 New Sch 40 PVC FJT  Casing set  from 0 to4 New Sch 40 PVC FJT  Casing set  from 0 to
19  19  
4 New SCh  40 PVC FJT  Mill Slot Screen  set4 New SCh  40 PVC FJT  Mill Slot Screen  set
from 19 to 49 with 0.040- inch  slotfrom 19 to 49 with 0.040- inch  slot
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STATE OF  TEXAS WELL REPORT for Tracking #297915STATE OF  TEXAS WELL REPORT for Tracking #297915

Owner: U.S.  GovernmentU.S.  Government Owner Well #: TSW-07TSW-07

Address: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Grid #: 68-19-668-19-6

Well Location: 25800 Ralph Fair Road 25800 Ralph Fair Road 
Boerne  Boerne  ,  ,  TX  TX  7801578015

Latitude: 29°  29°  40' 40' 59" 59" NN

Well County: BexarBexar Longitude: 098°  098°  37' 37' 52" 52" WW

Elevation: 1220 1220 ft.ft. GPS Brand Used: GarminGarmin

Type of
Work:

New WellNew Well Proposed Use: MonitorMonitor

Drilling
Date:

Started: 6/6/20126/6/2012
Completed: 6/11/20126/11/2012

Diameter of
Hole:

Diameter:  7-7/8 7-7/8 in From Surface To in From Surface To 40.5 40.5 ftft

Drilling
Method:

Air  RotaryAir  Rotary

Borehole
Completion:

Gravel Packed From: 8 8 ft  to ft  to 40.5 40.5 ft  ft  
Gravel Pack Size: 8/168/16

Annular
Seal Data:

1st Interval: From From 0 0 ft  to ft  to 2 2 ft  with ft  with 1 cement  1 cement  (#sacks  and material) (#sacks  and material) 
2nd Interval: From From 2 2 ft  to ft  to 6 6 ft  with ft  with 1 volclay grout 1 volclay grout (#sacks  and material) (#sacks  and material) 
3rd Interval: From From 6 6 ft  to ft  to 8 8 ft  with ft  with 1 hole plug  1 hole plug  (#sacks  and material) (#sacks  and material) 
Method Used: Pour and pump  from surface Pour and pump  from surface 
Cemented By: Lee Gebbert  Lee Gebbert  
Distance to Septic Field or other Concentrated Contamination: No Data  No Data  
Distance to Property Line: No Data  No Data  
Method of Verification: No Data  No Data  
Approved by Variance: No DataNo Data

Surface
Completion:

Surface Slab  InstalledSurface Slab  Installed

Water
Level:

Static level: No Data  No Data  
Artesian flow: No DataNo Data

Packers: No DataNo Data

Plugging
Info:

Casing or Cement/Bentonite left in well: No DataNo Data

Type Of
Pump:

No DataNo Data
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Well Tests: No DataNo Data

Water
Quality:

Type of Water: No Data  No Data  
Depth of Strata: No Data  No Data  
Chemical Analysis Made: No No 
Did the driller knowingly penetrate any strata which contained undesirable constituents: NoNo

Certification
Data:

The driller certified that the driller drilled this well (or the well was drilled under the driller's
direct supervision) and that each and all of the statements herein are true and correct.  The
driller understood that failure to complete the required items will result in the log(s) being
returned for completion and resubmittal.

Company
Information:

Geoprojects international, inc.  Geoprojects international, inc.  
8834 8834 
Austin Austin ,  TX  78736, TX  78736

Driller
License
Number:

25252525

Licensed
Well Driller
Signature:

Lee GebbertLee Gebbert

Registered
Driller
Apprentice
Signature:

No DataNo Data

Apprentice
Registration
Number:

No DataNo Data

Comments: No DataNo Data

IMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITYIMPORTANT  NOTICE FOR PERSONS  HAVING  WELLS DRILLED CONCERNING  CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for
whom the well was drilled) to keep information in Well Reports confidential.  The Department
shall hold the contents of the well log confidential and not a matter of public record if it
receives, by certified mail, a written request to do so from the owner.

Please include the report's Tracking number (Tracking #297915297915) on your written request.

Texas Department  of Licensing & RegulationTexas Department  of Licensing & Regulation
P.O.  Box  12157P.O.  Box  12157

Austin,  TX 78711Austin,  TX 78711
(512) 463-7880(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
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From (ft) To (ft)   Description  
0 to 1.5 Topsoil,  brown  0 to 1.5 Topsoil,  brown  
1.5 to 20 Limestone, brown to yellow, moist1.5 to 20 Limestone, brown to yellow, moist
from 11 to 16  from 11 to 16  
20 to 31.5 Limestone, brown,  moist  at 27  20 to 31.5 Limestone, brown,  moist  at 27  
31.5 to 40.5 Limestone, gray  31.5 to 40.5 Limestone, gray  

Dia.   New/Used       Type             Setting From/To  
4 New Sch 40 PVC FJT  Casing set  from 0 to4 New Sch 40 PVC FJT  Casing set  from 0 to
10  10  
4 New SCh  40 PVC FJT  Mill Slot Screen  set4 New SCh  40 PVC FJT  Mill Slot Screen  set
from 10 to 40 with 0.040- inch  slotfrom 10 to 40 with 0.040- inch  slot



ISCO Injection Wells (IIW) 
• IIW-01 
• IIW-02 
• IIW-03 
• IIW-04 
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BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth LithologicPID

(ppm)(ft.) Description

Graphic

Log
Notes/ObservationsWell Construction

CSSA

AOC-65

747781.04000

Julie Bouch

Scott Pearson

May 16 & July 25, 2013

GeoProjects Intl., Inc.

Evan Schaefer

Gardner-Denver 1500

Air-Rotary

Cuttings/Grab Samples

8 in.

IIW-01

125 feet

Topsoil

Light brown limestone

Light brown limestone

Light gray limestone

Gray limestone

Light brown limestone

End of boring

IIW-01 is located along the western fence line

4" PVC Casing

Open Hole

Cement

Flush mount

Total Depth

Shale Trap at 10'
Bentonite Plug from 8' to 10'
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BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth LithologicPID

(ppm)(ft.) Description

Graphic

Log
Notes/ObservationsWell Construction

CSSA

AOC-65

747781.04000

Julie Bouch

Scott Pearson

May 15, 2013

GeoProjects Intl., Inc.

Evan Schaefer

Gardner-Denver 1500

Air-Rotary

Cuttings/Grab Samples

8 in.

IIW-02

125 feet

Topsoil

Light brown limestone

Light brown limestone

Light gray limestone

Gray limestone

Light brown limestone

End of boring

IIW-02 is located along the western fence line

4" PVC Casing

Shale Trap at 10 feet

Cement

Flush mount

Total Depth

Open Hole

Bentonite Plug from 8' to 10'
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BOREHOLE LOG

BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth LithologicPID

(ppm)(ft.) Description

Graphic

Log
Notes/ObservationsWell Construction

CSSA

AOC-65

747781.04000

Julie Bouch

Scott Pearson

May 13, 2013

GeoProjects Intl., Inc.

Evan Schafer

Gardner-Denver 1500

Air-Rotary

Cuttings/Grab Samples

8 in.

IIW-03

125 feet

Topsoil

Light brown limestone

Light brown limestone

Light gray limestone

Gray limestone

Light brown limestone

End of boring

IIW-03 is located along the western fence line

4" PVC Casing
Cement

Flush mountFlush mount

Open hole

Shale Trap at 10'

Total Depth

Bentonite Plug from 8' to 10'
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BOREHOLE NO.:

TOTAL DEPTH:

PROJECT INFORMATION DRILLING INFORMATION

PROJECT:

SITE LOCATION:

JOB NUMBER:

LOGGING GEOLOGIST:

PROJECT MANAGER:

DATES DRILLED:

DRILLING COMPANY:

LEAD DRILLER:

RIG TYPE:

METHOD OF DRILLING:

SAMPLING METHOD:

BORING DIAMETER

NOTES:

Depth LithologicPID

(ppm)(ft.) Description

Graphic

Log
Notes/ObservationsWell Construction

CSSA

AOC-65

747781.04000

Julie Bouch

Scott Pearson

May 13, 2013

GeoProjects Intl., Inc.

Evan Schafer

Gardner-Denver 1500

Air-Rotary

Cuttings/Grab Samples

8 in.

IIW-04

125 feet

Topsoil

Light brown limestone

Light brown limestone

Light gray limestone

Gray limestone

Light brown limestone

End of boring

IIW-04 is located along the western fence line

4" PVC Casing

Shale Trap at 10'

Cement

Flush mount

Open hole

Total Depth

Bentonite Plug



STATE OF TEXAS WELL REPORT for Tracking #322498

Owner: U.S. Government Owner Well #: IIW01

Address: 25800 Ralph Fair Road 
Boerne , TX  78015

Grid #: 68-19-6

Well Location: 25800 Ralph Fair Road 
Boerne , TX  78015

Latitude: 29° 41' 11" N

Well County: Bexar Longitude: 098° 38' 02" W

Elevation: No Data GPS Brand Used: Garmin

Type of Work: New Well Proposed Use: Monitor

Drilling Date: Started: 5/16/2013
Completed: 5/16/2013

Diameter of Hole: Diameter: 7.875 in From Surface To 125 ft

Drilling Method: Air Rotary

Borehole Completion: Open Hole

Annular Seal Data: 1st Interval: From 0 ft to 10 ft with 3 sxs cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Surface Pour 
Cemented By: Geoprojects 
Distance to Septic Field or other Concentrated Contamination: n/a ft 
Distance to Property Line: n/a ft 
Method of Verification: Owner Knowledge 
Approved by Variance: No Data

Surface Completion: Alternative Procedure Used

Water Level: Static level: No Data 
Artesian flow: No Data

Packers: Neoprene packer at 11 feet.

Plugging Info: Casing or Cement/Bentonite left in well: No Data

Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: No Data 
Depth of Strata: No Data 
Chemical Analysis Made: No Data 
Did the driller knowingly penetrate any strata which contained undesirable
constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled
under the driller's direct supervision) and that each and all of the
statements herein are true and correct.  The driller understood that failure
to complete the required items will result in the log(s) being returned for



completion and resubmittal.

Company Information: Geoprojects International, Inc. 
8834 Circle Drive 
Austin , TX  78736

Driller License Number: 58772

Licensed Well Driller Signature: Evan Schaefer

Registered Driller Apprentice Signature: No Data

Apprentice Registration Number: No Data

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential.  The Department shall hold the
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a
written request to do so from the owner.

Please include the report's Tracking number (Tracking #322498) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157

Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft)   Description 
Surface to 1' Topsoil  
1' - 34.5 Yellow, weathered Limestone with clay
stringers  
34.5' - 51' Grey Limestone with clay stringers  
51' - 58' Yellow soft Limestone  
58' - 125' Grey Limestone with clay stringers

CASING, BLANK PIPE & WELL SCREEN DATA

Dia.   New/Used       Type             Setting From/To 
4-inch I.D., SDR17 PVC casing from surface to 10'



STATE OF TEXAS WELL REPORT for Tracking #322500

Owner: U.S. Government Owner Well #: IIW02

Address: 25800 Ralph Fair Road 
Boerne , TX  78015

Grid #: 68-19-6

Well Location: 25800 Ralph Fair Road 
Boerne , TX  78015

Latitude: 29° 41' 13" N

Well County: Bexar Longitude: 098° 38' 08" W

Elevation: No Data GPS Brand Used: Garmin

Type of Work: New Well Proposed Use: Monitor

Drilling Date: Started: 5/16/2013
Completed: 5/16/2013

Diameter of Hole: Diameter: 7.875 in From Surface To 117 ft

Drilling Method: Air Rotary

Borehole Completion: Open Hole

Annular Seal Data: 1st Interval: From 0 ft to 11 ft with 2 sxs cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Surface Pour 
Cemented By: Geoprojects 
Distance to Septic Field or other Concentrated Contamination: n/a ft 
Distance to Property Line: n/a ft 
Method of Verification: Owner Knowledge 
Approved by Variance: No Data

Surface Completion: Alternative Procedure Used

Water Level: Static level: No Data 
Artesian flow: No Data

Packers: Neoprene packer at 10 feet.

Plugging Info: Casing or Cement/Bentonite left in well: No Data

Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: Glen Rose 
Depth of Strata: 125 ft. 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable
constituents: No

Certification Data: The driller certified that the driller drilled this well (or the well was drilled
under the driller's direct supervision) and that each and all of the
statements herein are true and correct.  The driller understood that failure
to complete the required items will result in the log(s) being returned for



completion and resubmittal.

Company Information: Geoprojects International, Inc. 
8834 Circle Drive 
Austin , TX  78736

Driller License Number: 58772

Licensed Well Driller Signature: Evan Schaefer

Registered Driller Apprentice Signature: No Data

Apprentice Registration Number: No Data

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential.  The Department shall hold the
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a
written request to do so from the owner.

Please include the report's Tracking number (Tracking #322500) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157

Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft)   Description 
Surface to 1' Topsoil  
1' - 36' Yellow, weathered Limestone with clay stringers
 
36' - 53' Grey Limestone with Shale stringers  
51' - 59' Yellow soft Limestone  
59' - 125' Grey Limestone with clay stringers

CASING, BLANK PIPE & WELL SCREEN DATA

Dia.   New/Used       Type             Setting From/To 
4-inch I.D., SDR17 PVC casing from surface to 11'



STATE OF TEXAS WELL REPORT for Tracking #322503

Owner: U.S. Government Owner Well #: IIW03

Address: 25800 Ralph Fair Road 
Boerne , TX  78015

Grid #: 68-19-6

Well Location: 25800 Ralph Fair Road 
Boerne , TX  78015

Latitude: 29° 41' 16" N

Well County: Bexar Longitude: 098° 38' 08" W

Elevation: No Data GPS Brand Used: Garmin

Type of Work: New Well Proposed Use: Monitor

Drilling Date: Started: 5/15/2013
Completed: 5/15/2013

Diameter of Hole: Diameter: 7.875 in From Surface To 125 ft

Drilling Method: Air Rotary

Borehole Completion: Open Hole

Annular Seal Data: 1st Interval: From 0 ft to 11 ft with 2 sxs cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Surface Pour 
Cemented By: Geoprojects 
Distance to Septic Field or other Concentrated Contamination: n/a ft 
Distance to Property Line: n/a ft 
Method of Verification: Owner Knowledge 
Approved by Variance: No Data

Surface Completion: Alternative Procedure Used

Water Level: Static level: No Data 
Artesian flow: No Data

Packers: Neoprene packer at 11 feet.

Plugging Info: Casing or Cement/Bentonite left in well: No Data

Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: Glen Rose 
Depth of Strata: 125 ft. 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable
constituents: No

Certification Data: The driller certified that the driller drilled this well (or the well was drilled
under the driller's direct supervision) and that each and all of the
statements herein are true and correct.  The driller understood that failure
to complete the required items will result in the log(s) being returned for



completion and resubmittal.

Company Information: Geoprojects International, Inc. 
8834 Circle Drive 
Austin , TX  78736

Driller License Number: 58772

Licensed Well Driller Signature: Evan Schaefer

Registered Driller Apprentice Signature: No Data

Apprentice Registration Number: No Data

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential.  The Department shall hold the
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a
written request to do so from the owner.

Please include the report's Tracking number (Tracking #322503) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157

Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft)   Description 
Surface to 3' Topsoil  
3' - 34' Yellow, weathered Limestone with clay stringers
 
34' - 48' Grey Limestone with layered Clay  
48' - 60' Yellow hard Limestone  
60' - 82' Grey, soft Limestone with Clay stringers  
82' - 90' White, soft Limestone  
90' - 125' Yellow Limestone with Clay stringers

CASING, BLANK PIPE & WELL SCREEN DATA

Dia.   New/Used       Type             Setting From/To 
4-inch I.D., SDR17 PVC casing from surface to 11'



STATE OF TEXAS WELL REPORT for Tracking #322506

Owner: U.S. Government Owner Well #: IIW04

Address: 25800 Ralph Fair Road 
Boerne , TX  78015

Grid #: 68-19-6

Well Location: 25800 Ralph Fair Road 
Boerne , TX  78015

Latitude: 29° 40' 59" N

Well County: Bexar Longitude: 098° 37' 56" W

Elevation: No Data GPS Brand Used: Garmin

Type of Work: New Well Proposed Use: Monitor

Drilling Date: Started: 5/14/2013
Completed: 5/14/2013

Diameter of Hole: Diameter: 7.875 in From Surface To 125 ft

Drilling Method: Air Rotary

Borehole Completion: Open Hole

Annular Seal Data: 1st Interval: From 0 ft to 11 ft with 2 sxs cement (#sacks and material) 
2nd Interval: No Data 
3rd Interval: No Data 
Method Used: Surface Pour 
Cemented By: Geoprojects 
Distance to Septic Field or other Concentrated Contamination: n/a ft 
Distance to Property Line: n/a ft 
Method of Verification: Owner Knowledge 
Approved by Variance: No Data

Surface Completion: Alternative Procedure Used

Water Level: Static level: No Data 
Artesian flow: No Data

Packers: Neoprene packer at 11 feet.

Plugging Info: Casing or Cement/Bentonite left in well: No Data

Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: Glen Rose 
Depth of Strata: 125 ft. 
Chemical Analysis Made: No 
Did the driller knowingly penetrate any strata which contained undesirable
constituents: No

Certification Data: The driller certified that the driller drilled this well (or the well was drilled
under the driller's direct supervision) and that each and all of the
statements herein are true and correct.  The driller understood that failure
to complete the required items will result in the log(s) being returned for



completion and resubmittal.

Company Information: Geoprojects International, Inc. 
8834 Circle Drive 
Austin , TX  78736

Driller License Number: 58772

Licensed Well Driller Signature: Evan Schaefer

Registered Driller Apprentice Signature: No Data

Apprentice Registration Number: No Data

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential.  The Department shall hold the
contents of the well log confidential and not a matter of public record if it receives, by certified mail, a
written request to do so from the owner.

Please include the report's Tracking number (Tracking #322506) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157

Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft)   Description 
Surface to .5' Topsoil  
.5' to 1.5' White Limestone  
1.5' - 37' Yellow weathered Limestone with Clay
stringers  
37' - 44' Grey Limestone  
44' - 58' Yellow hard Limestone  
58' - 83' Grey soft Limestone with clay stringers  
83' - 93' White soft Limestone  
93' - 125' Yellow Limestone

CASING, BLANK PIPE & WELL SCREEN DATA

Dia.   New/Used       Type             Setting From/To 
4-inch I.D., SDR17 PVC casing from surface to 11'











Plugging & Abandonment Forms 
 



Vapor Extraction Wells (VEW) 
• VEW-01 
• VEW-02 
• VEW-03 
• VEW-04 
• VEW-05 
• VEW-06 
• VEW-07 
• VEW-08 
• VEW-09 
• VEW-10 
• VEW-11 
• VEW-12 

 

 



STATE OF TEXAS PLUGGING REPORT for Tracking #86059 

Owner: U.S. Government Owner Well #: VEW01-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 59" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 10.6 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 10.6 ft; Sack(s)/type of cement used: .5 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 

Page 1 of 2Well Report: Tracking #:86059

2/20/2013http://texaswellreports.twdb.state.tx.us/drillers-new/pluggingreportprint.asp?track=86059



Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86059) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  

Page 2 of 2Well Report: Tracking #:86059
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STATE OF TEXAS PLUGGING REPORT for Tracking #86060 

Owner: U.S. Government Owner Well #: VEW02-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 59" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 10.1 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 10.1 ft; Sack(s)/type of cement used: .5 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 

Page 1 of 2Well Report: Tracking #:86060
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86060) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  

Page 2 of 2Well Report: Tracking #:86060

2/20/2013http://texaswellreports.twdb.state.tx.us/drillers-new/pluggingreportprint.asp?track=86060



STATE OF TEXAS PLUGGING REPORT for Tracking #86061 

Owner: U.S. Government Owner Well #: VEW03-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 59" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 9.85 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 9.85 ft; Sack(s)/type of cement used: .5 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 

Page 1 of 2Well Report: Tracking #:86061
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86061) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  

Page 2 of 2Well Report: Tracking #:86061

2/20/2013http://texaswellreports.twdb.state.tx.us/drillers-new/pluggingreportprint.asp?track=86061



STATE OF TEXAS PLUGGING REPORT for Tracking #86062 

Owner: U.S. Government Owner Well #: VEW04-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 59" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 6.63 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 6.63 ft; Sack(s)/type of cement used: .25 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 

Page 1 of 2Well Report: Tracking #:86062
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86062) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  

Page 2 of 2Well Report: Tracking #:86062
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STATE OF TEXAS PLUGGING REPORT for Tracking #86063 

Owner: U.S. Government Owner Well #: VEW05-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 41' 00" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 9.15 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 9.15 ft; Sack(s)/type of cement used: .5 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86063) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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STATE OF TEXAS PLUGGING REPORT for Tracking #86064 

Owner: U.S. Government Owner Well #: VEW06-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 41' 01" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 5.05 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 5.05 ft; Sack(s)/type of cement used: .25 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86064) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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STATE OF TEXAS PLUGGING REPORT for Tracking #86065 

Owner: U.S. Government Owner Well #: VEW07-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 41' 01" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 5.15 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 5.15 ft; Sack(s)/type of cement used: .25 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86065) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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STATE OF TEXAS PLUGGING REPORT for Tracking #86066 

Owner: U.S. Government Owner Well #: VEW08-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 41' 00" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 9.58 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 9.58 ft; Sack(s)/type of cement used: .5 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86066) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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STATE OF TEXAS PLUGGING REPORT for Tracking #86067 

Owner: U.S. Government Owner Well #: VEW09-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 59" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 5.15 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 5.15 ft; Sack(s)/type of cement used: .25 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86067) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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STATE OF TEXAS PLUGGING REPORT for Tracking #86068 

Owner: U.S. Government Owner Well #: VEW10-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 59" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 9.8 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 9.8 ft; Sack(s)/type of cement used: .25 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86068) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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STATE OF TEXAS PLUGGING REPORT for Tracking #86069 

Owner: U.S. Government Owner Well #: VEW11-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 59" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 9.3 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 9.3 ft; Sack(s)/type of cement used: .5 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86069) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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STATE OF TEXAS PLUGGING REPORT for Tracking #86070 

Owner: U.S. Government Owner Well #: VEW12-UGR 

Address: 25800 Ralph Fair Road  
Boerne , TX  78015 

Grid #: 68-19-6 

Well Location: 25800 Ralph Fair Road  
Boerne , TX  78015 

Latitude: 29° 40' 58" N 

Well County: Bexar Longitude: 098° 37' 51" W 

    GPS Brand Used: Garmin 

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED 

Original Well Driller: No Data 

Driller's License Number 
of Original Well Driller: 

No Data 

Date Well Drilled: No Data 

Well Report Tracking 
Number: 

No Data 

Diameter of Borehole: No Data 

Total Depth of Borehole: No Data 

Date Well Plugged: 9/19/2012 

Person Actually 
Performing Plugging 
Operation: 

Lee Gebbert 

License Number of 
Plugging Operator: 

2525 

Plugging Method: Tremmie pipe cement from bottom to top. 

Plugging Variance #: No Data 

Casing Left Data: 1st Interval: 1 inches diameter, From -1 ft to 9.73 ft  
2nd Interval: No Data  
3rd Interval: No Data  

Cement/Bentonite Plugs 
Placed in Well: 

1st Interval: From -1 ft to 9.73 ft; Sack(s)/type of cement used: .5 sack Portland  
2nd Interval: No Data  
3rd Interval: No Data  
4th Interval: No Data  
5th Interval: No Data  

Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged 
under the plug installer's direct supervision) and that each and all of the statements herein 
are true and correct.  The plug installer understood that failure to complete the required items 
will result in the log(s) being returned for completion and resubmittal. 

Company Information: Geoprojects International, Inc.  
8834 Circle Drive  
Austin , TX  78736 

Plug Installer License 
Number: 

2525 

Licensed Plug Installer 
Signature: 

Lee F. Gebbert 
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Registered Plug Installer 
Apprentice Signature: 

No Data 

Apprentice Registration 
Number: 

No Data 

Plugging Method 
Comments: 

No Data 

 
Please include the plugging report's tracking number (Tracking #86070) on your written request. 
 

Texas Department of Licensing & Regulation 
P.O. Box 12157 

Austin, TX 78711 
(512) 463-7880  
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Vapor Monitoring Point Wells (VMP) 
• VMP-03 
• VMP-4A 
• VMP-06 

 



STATE OF TEXAS PLUGGING REPORT for Tracking #90454

Owner: U.S. Government Owner Well #: AOC65VMP03

Address: 25800 Ralph Fair Road 
Boerne , TX  78015

Grid #: 68196

Well Location: Camp Stanley Storage Activity 
Boerne , TX  78015

Latitude: 29° 40' 58" N

Well County: Bexar Longitude: 098° 37' 52" W

    GPS Brand Used: Garmin

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED

Original Well
Driller:

Jose Landeros

Driller's License
Number of
Original Well
Driller:

2551

Date Well Drilled: 5/23/2002

Well Report
Tracking Number:

27761

Diameter of
Borehole:

8 inches

Total Depth of
Borehole:

100' feet

Date Well
Plugged:

4/25/2012

Person Actually
Performing
Plugging
Operation:

Lee Gebbert

License Number
of Plugging
Operator:

2525

Plugging Method: Tremmie pipe cement from bottom to top.

Plugging
Variance #:

No Data

Casing Left Data: 1st Interval: No Data 
2nd Interval: No Data 
3rd Interval: No Data 

Cement/Bentonite
Plugs Placed in
Well:

1st Interval: From 0 ft to 100 ft; Sack(s)/type of cement used: 34 sks Portland 
2nd Interval: No Data 
3rd Interval: No Data 
4th Interval: No Data 
5th Interval: No Data 



Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged under
the plug installer's direct supervision) and that each and all of the statements herein are true and
correct.  The plug installer understood that failure to complete the required items will result in the
log(s) being returned for completion and resubmittal.

Company
Information:

Geoprojects International, Inc. 
8834 Circle Drive 
Austin , TX  78736

Plug Installer
License Number:

2525

Licensed Plug
Installer
Signature:

Lee F. Gebbert

Registered Plug
Installer
Apprentice
Signature:

No Data

Apprentice
Registration
Number:

No Data

Plugging Method
Comments:

No Data

Please include the plugging report's tracking number (Tracking #90454) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 4637880



STATE OF TEXAS PLUGGING REPORT for Tracking #90451

Owner: U.S. Government Owner Well #: AOC65VMP04A

Address: 25800 Ralph Fair Road 
Boerne , TX  78015

Grid #: 68196

Well Location: Camp Stanley Storage Activity 
Boerne , TX  78015

Latitude: 29° 40' 59" N

Well County: Bexar Longitude: 098° 37' 52" W

    GPS Brand Used: Garmin

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED

Original Well
Driller:

Jose Landeros

Driller's License
Number of
Original Well
Driller:

2551

Date Well Drilled: 6/25/2002

Well Report
Tracking Number:

27753

Diameter of
Borehole:

8 inches

Total Depth of
Borehole:

100' feet

Date Well
Plugged:

2/10/2012

Person Actually
Performing
Plugging
Operation:

Lee Gebbert

License Number
of Plugging
Operator:

2525

Plugging Method: Tremmie pipe cement from bottom to top.

Plugging
Variance #:

No Data

Casing Left Data: 1st Interval: No Data 
2nd Interval: No Data 
3rd Interval: No Data 

Cement/Bentonite
Plugs Placed in
Well:

1st Interval: From 0 ft to 600 ft; Sack(s)/type of cement used: 18 sks Portland 
2nd Interval: No Data 
3rd Interval: No Data 
4th Interval: No Data 
5th Interval: No Data 



Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged under
the plug installer's direct supervision) and that each and all of the statements herein are true and
correct.  The plug installer understood that failure to complete the required items will result in the
log(s) being returned for completion and resubmittal.

Company
Information:

Geoprojects International, Inc. 
8834 Circle Drive 
Austin , TX  78736

Plug Installer
License Number:

2525

Licensed Plug
Installer
Signature:

Lee F. Gebbert

Registered Plug
Installer
Apprentice
Signature:

No Data

Apprentice
Registration
Number:

No Data

Plugging Method
Comments:

No Data

Please include the plugging report's tracking number (Tracking #90451) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 4637880



STATE OF TEXAS PLUGGING REPORT for Tracking #90452

Owner: U.S. Government Owner Well #: AOC65VMP06

Address: 25800 Ralph Fair Road 
Boerne , TX  78015

Grid #: 68196

Well Location: Camp Stanley Storage Activity 
Boerne , TX  78015

Latitude: 29° 40' 58" N

Well County: Bexar Longitude: 098° 37' 52" W

    GPS Brand Used: Garmin

Well Type: Monitor  

HISTORICAL DATA ON WELL TO BE PLUGGED

Original Well
Driller:

Jose Landeros

Driller's License
Number of
Original Well
Driller:

2551

Date Well Drilled: 7/10/2002

Well Report
Tracking Number:

27761

Diameter of
Borehole:

8 inches

Total Depth of
Borehole:

60' feet

Date Well
Plugged:

2/13/2012

Person Actually
Performing
Plugging
Operation:

Lee Gebbert

License Number
of Plugging
Operator:

2525

Plugging Method: Tremmie pipe cement from bottom to top.

Plugging
Variance #:

No Data

Casing Left Data: 1st Interval: No Data 
2nd Interval: No Data 
3rd Interval: No Data 

Cement/Bentonite
Plugs Placed in
Well:

1st Interval: From 0 ft to 57 ft; Sack(s)/type of cement used: 18 sks Portland 
2nd Interval: No Data 
3rd Interval: No Data 
4th Interval: No Data 
5th Interval: No Data 



Certification Data: The plug installer certified that the plug installer plugged this well (or the well was plugged under
the plug installer's direct supervision) and that each and all of the statements herein are true and
correct.  The plug installer understood that failure to complete the required items will result in the
log(s) being returned for completion and resubmittal.

Company
Information:

Geoprojects International, Inc. 
8834 Circle Drive 
Austin , TX  78736

Plug Installer
License Number:

2525

Licensed Plug
Installer
Signature:

Lee F. Gebbert

Registered Plug
Installer
Apprentice
Signature:

No Data

Apprentice
Registration
Number:

No Data

Plugging Method
Comments:

No Data

Please include the plugging report's tracking number (Tracking #90452) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 4637880



Appendix E 

Analytical Data Tables and Figures 



Analytical Data Tables 

• Table 7.1 “Performance Monitoring Well Field Parameters”
• Table 7.3 “ISCO Treatability Study Regulatory Monitoring Well VOC Analytical Results”
• Table 7.4 “ISCO Treatability Study Performance Monitoring Well VOC Analytical Results”
• Table 7.5 “ISCO Treatability Study Regulatory Monitoring Well Metals Analytical Results”
• Table 7.6 “ISCO Treatability Study Performance Monitoring Well Metals Analytical Results”
• Table 7.7 “ISCO Treatability Study Regulatory Monitoring Well Anion Results”
• Table 7.8 “ISCO Treatability Study Performance Monitoring Well Anion Results”
• Table 7.9 “ISCO Treatablility Study Additional Monitoring Location VOC Analytical Results”
• Table 7.10 “ISCO Treatability Study Additional Monitoring Location Metals Analytical Results”
• Table 7.11 “ISCO Treatability Study Additional Monitoring Location Anion Results”



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
7/18/12 39.53 --- --- --- --- ---
8/1/12 39.25 --- --- --- --- ---
8/3/12 39.2 --- --- --- --- ---
8/6/12 39.18 --- --- --- --- ---
8/8/12 39.14 --- --- --- --- ---
8/9/12 38.94 22.7 0.787 6.85 2.32 110.4
8/14/12 38.97 22.75 0.788 6.82 1.54 174.7
8/17/12 39.13 22.91 0.012 6.53 6.79 148.9
8/21/12 39.08 22.65 0.798 6.8 1.47 177
8/23/12 39.07 22.65 0.77 6.78 1.35 63.9
1/11/13 31.94 23.17 0.567 6.71 4.24 154.4
2/27/13 35.07 22.95 0.453 6.69 0.61 135.5
4/23/13 35.97 22.96 0.706 6.94 3.1 180.3
5/30/13 32.62 23.01 0.719 6.5 4.67 248
6/10/13 33.76 23.06 0.538 6.5 2.47 547
6/19/13 34.32 22.83 0.559 6.6 0.66 186.1
7/19/13 35.38 22.83 0.664 6.74 2.67 178.5
8/19/13 35.87 22.77 0.608 6.75 1.38 58.9
10/21/13 36.21 22.85 0.684 6.69 0.63 58.5
11/18/13 33.72 22.88 0.671 6.51 0.73 57.1
2/10/14 34.99 22.48 0.701 6.79 1.55 286.7
5/14/14 35.79 22.77 0.737 6.76 1.31 245.4
8/6/14 35.57 22.06 0.638 6.88 0.67 90
7/18/12 60.54 --- --- --- --- ---
8/1/12 60.51 --- --- --- --- ---
8/3/12 60.49 --- --- --- --- ---
8/6/12 60.51 --- --- --- --- ---
8/8/12 60.52 --- --- --- --- ---
8/9/12 60.52 --- --- --- --- ---
8/14/12 60.49 --- --- --- --- ---
8/17/12 60.52 --- --- --- --- ---
8/21/12 60.52 --- --- --- --- ---
8/23/12 60.54 --- --- --- --- ---
1/11/13 60.33 --- --- --- --- ---
2/27/13 60.56 --- --- --- --- ---
4/23/13 60.14 --- --- --- --- ---
5/30/13 60.57 --- --- --- --- ---
6/10/13 60.56 --- --- --- --- ---
6/19/13 60.54 --- --- --- --- ---
7/19/13 60.55 --- --- --- --- ---
8/19/13 60.52 --- --- --- --- ---
10/21/13 60.55 --- --- --- --- ---
11/18/13 60.56 --- --- --- --- ---
2/10/14 60.58 --- --- --- --- ---
5/14/14 60.58 --- --- --- --- ---
8/6/14 60.55 --- --- --- --- ---
7/18/12 9.92 19.44 0.447 7.14 6.63 92.7
8/3/12 --- --- --- --- --- ---
8/6/12 7.45 25.88 0.44 6.94 1.9 166.7
8/9/12 7.55 25.89 0.46 7.14 2.61 203.7
8/14/12 7.31 25.81 0.465 7.1 1.87 354.3
8/17/12 7.69 26.5 0.466 7.14 3.63 241.7
8/21/12 7.07 25.95 0.467 7.08 2.11 192.9
8/23/12 7.07 25.91 0.464 7.01 1.64 196.2
1/11/13 7.9 22.48 0.377 7.26 5.05 318.8
2/27/13 7.36 21.49 0.316 7.08 4.92 283.4
4/23/13 7.24 21.84 0.427 7.55 5.48 189.2
5/30/13 7.07 23.06 0.493 7.05 3.95 223.4
6/10/13 7.15 22.96 0.368 6.89 1.78 124
6/19/13 7.2 23.44 0.37 7.03 1.57 267.8
7/19/13 7.35 24.72 0.461 6.99 1.81 517.5

Table 7.1  Performance Monitoring Well Field Parameters

Well ID Date

VEW-13

VEW-14

VEW-15



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

8/19/13 7.46 25.6 0.433 6.97 2.09 -34.2
9/17/13 7.25 26.56 0.423 6.99 0.41 -0.5
10/21/13 7.01 26.51 0.493 7.07 0.92 160.5
11/18/13 7.21 25.46 0.473 7.1 1.79 473
2/10/14 7.3 20.23 0.402 7.18 5.13 643.2
5/14/14 7.11 21.55 0.416 7.26 3.93 184
8/6/14 7.28 20.65 0.437 6.96 1.01 224.3
7/18/12 30.75 18.2 0.59 6.93 1.85 55.7
8/3/12 --- --- --- --- --- ---
8/6/12 30.2 23.11 0.523 7.01 0.44 -29.9
8/9/12 29.98 23.22 0.561 6.93 0.5 116.3
8/14/12 29.98 23.15 0.558 6.87 0.34 257.6
8/17/12 30 23.38 0.517 6.99 6.26 227.7
8/21/12 29.99 23.13 0.557 6.91 0.84 60.9
8/23/12 29.99 23.146 0.549 6.92 0.41 17.2
1/11/13 29.97 23.78 0.553 6.73 4.16 288.1
2/27/13 30 23.45 0.451 6.66 4.38 257.8
4/23/13 29.95 23.1 0.577 7.02 4.84 190.6
5/30/13 29.92 23.34 0.689 6.61 3.82 228.7
6/10/13 29.94 23.19 0.476 6.53 2.36 99.2
6/19/13 29.95 23.33 0.465 6.66 4.08 247.1
7/19/13 29.94 23.17 0.56 6.69 1.71 461.6
8/19/13 30.02 23.13 0.509 6.74 1.95 -20.1
10/21/13 29.93 23.61 0.568 6.82 0.53 -94.2
11/18/13 29.92 23.15 0.553 6.78 0.91 306.5
2/10/14 30.02 22.7 0.585 6.77 0.56 497.2
5/14/14 30.02 23.02 0.574 7.1 0.48 50.1
8/6/14 29.98 19.37 0.534 6.69 1.17 124.6
7/18/12 50.68 --- --- --- --- ---
8/1/12 51.63 22.65 0.453 7.14 1.41 75.1
8/3/12 51.56 --- --- --- --- ---
8/6/12 51.69 --- --- --- --- ---
8/8/12 51.7 --- --- --- --- ---
8/9/12 51.67 --- --- --- --- ---
8/14/12 51.65 --- --- --- --- ---
8/17/12 51.52 --- --- --- --- ---
8/21/12 51.63 --- --- --- --- ---
8/23/12 51.72 --- --- --- --- ---
1/11/13 51.34 --- --- --- --- ---
2/27/13 51.88 --- --- --- --- ---
4/23/13 52.12 --- --- --- --- ---
5/30/13 52.03 --- --- --- --- ---
6/10/13 52.45 --- --- --- --- ---
6/19/13 52.07 --- --- --- --- ---
7/19/13 52.08 --- --- --- --- ---
8/19/13 51.72 --- --- --- --- ---
10/21/13 53.03 --- --- --- --- ---
11/18/13 51.68 22.68 0.669 6.59 3.25 327.2
2/10/14 51.87 22.59 0.756 7.02 3.35 375.6
5/14/14 51.93 22.57 0.705 6.71 3.52 275.5
8/6/14 52.1 --- --- --- --- ---
7/18/12 53.51 24.37 0.56 7.03 3.91 60.1
8/3/12 --- --- --- --- --- ---
8/6/12 52.92 23.25 0.561 7.02 3.77 61.9
8/9/12 52.97 22.75 0.597 6.91 4.01 214.2
8/14/12 53.13 22.74 0.595 6.85 4.07 208
8/17/12 53.13 24.21 0.036 6.68 5.81 20.4
8/21/12 53.19 22.65 0.619 6.82 3.48 159.2
8/23/12 52.9 22.73 0.593 6.85 4.07 97.9
1/11/13 45.97 22.58 0.828 6.65 4.22 226.5
2/27/13 52.94 22.95 0.682 6.73 3.58 247.5
4/23/13 52.68 18.38 0.815 7.01 5.37 262.3
5/30/13 32.16 23.01 5.395 6.72 4.89 315
6/10/13 32.15 23 7.485 6.45 4.41 399.2

VEW-17

VEW-18

VEW-16



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

6/19/13 41.85 23.03 5.31 6.45 3.58 330.7
7/19/13 51.48 22.81 6.8 6.37 3.72 327.8
8/19/13 52.49 22.89 5.42 6.39 2.87 397.5
10/21/13 41.87 22.65 4.891 6.54 3.56 296.1
11/18/13 48.26 22.61 8.290 6.55 2.82 278.8
2/10/14 52.12 21.95 3.205 6.53 3.61 303.6
5/14/14 52.81 22.81 4.520 6.84 1.89 324.4
8/6/14 51.15 20.52 5.347 6.7 1.92 304.2
7/18/12 15.03 22.25 0.458 7.15 4.81 45.7
8/1/12 15.7 22.6 0.385 7.18 4.32 39.8
8/3/12 15.68 22.46 0.495 7.05 3.58 19.1
8/6/12 16.06 22.38 0.465 7.09 3.45 3
8/8/12 16.04 22.56 0.49 7.01 3.47 43.8
8/9/12 16.08 22.58 0.502 6.97 2.54 8.5
8/14/12 16.05 22.62 0.501 7.01 2.37 -2.7
8/17/12 16.08 22.84 0.531 7.03 2.27 103.3
8/21/12 16.1 22.66 0.505 6.93 1.84 -28.9
8/23/12 16.11 22.69 0.5 6.98 1.68 39.1
1/11/13 18.37 23.89 0.614 6.97 0.64 86.1
2/27/13 18.48 23.35 0.407 7.12 2.39 118.8
4/23/13 20.6 22.27 0.59 7.47 4.9 189.9
5/30/13 20.95 22.54 0.74 6.84 1.98 242.9
6/10/13 10.61 22.01 25.48 12.04 11.64 162.5
6/19/13 12.75 22.4 32.84 11.97 0.75 227.2
7/19/13 17.8 22.63 30.83 11.08 1.94 296.3
8/19/13 20.26 22.9 20 8.46 1.35 377.6
9/17/13 21.44 23.15 21.76 7.06 1.07 403.5
10/21/13 22.6 23.52 24.03 9.13 0.83 286
11/18/13 20.25 23.67 18.410 7.1 0.53 106.2
2/10/14 23.45 23.24 6.724 7.98 0.75 216.7
5/14/14 25.4 22.09 12.680 8.23 0.97 -215
8/6/14 23.66 22.26 6.290 8.05 1.87 122.1
7/18/12 24.86 22.48 0.755 7.16 4.86 47
8/3/12 --- --- --- --- --- ---
8/8/12 25.1 --- --- --- --- ---
8/9/12 25.09 --- --- --- --- ---
8/14/12 25.06 --- --- --- --- ---
8/17/12 25.05 --- --- --- --- ---
8/21/12 25.02 --- --- --- --- ---
8/23/12 25 --- --- --- --- ---
1/11/13 24.05 23.62 0.912 6.98 1.03 175.7
2/27/13 23.74 22.87 0.62 7 1.17 210
4/23/13 23.53 22.21 0.867 7.59 4.87 184.9
5/30/13 23.57 22.46 1.08 7.23 4.8 264
6/10/13 23.48 22.43 0.754 7.12 4.93 196.5
6/19/13 23.4 22.57 0.763 7.33 4.88 277.4
7/19/13 23.16 22.36 0.911 7.26 9.06 262.4
8/19/13 23.1 22.47 0.833 7.18 3.71 196.8
10/21/13 22.95 23.02 0.941 7.07 1.15 290.2
11/18/13 22.85 23.29 0.914 6.96 1.36 158.9
2/10/14 22.08 23 0.950 7.37 1.63 234.6
5/14/14 22.39 21.88 0.899 7.46 4.79 413.2
8/6/14 21.82 21.87 0.804 7.3 3.11 155.7
7/18/12 26.5 --- --- --- --- ---
8/3/12 --- --- --- --- --- ---
8/8/12 26.14 --- --- --- --- ---
8/9/12 26.15 --- --- --- --- ---
8/14/12 26.11 --- --- --- --- ---
8/17/12 25.98 --- --- --- --- ---
8/21/12 26.08 --- --- --- --- ---
8/23/12 26.07 --- --- --- --- ---
1/11/13 13.1 23.4 0.535 7.06 4.96 183.1
2/27/13 14.16 22.7 0.464 7.11 3.49 210.1
4/23/13 14.58 22.02 0.682 7.31 3.16 191.8

VEW-19

VEW-20

VEW-21



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

5/30/13 13.22 22.12 0.798 6.85 3.29 257.4
6/10/13 13.54 22.14 0.551 6.87 3.14 204.9
6/19/13 13.71 22.08 0.552 6.89 3.04 252.1
7/19/13 14.03 22.44 0.663 6.96 3.43 272.5
8/19/13 14.34 22.94 0.6 6.92 2.07 191.8
10/21/13 14.67 22.99 0.701 6.99 0.44 69.1
11/18/13 13.77 23.36 0.673 6.77 0.44 156.4
2/10/14 14.38 22.64 0.670 7.33 3.09 227.1
5/14/14 14.67 21.85 0.633 7.26 3.43 476.4
8/6/14 14.32 22 0.573 7.13 0.91 95.3
7/18/12 49.75 --- --- --- --- ---
8/3/12 --- --- --- --- --- ---
8/8/12 50.49 --- --- --- --- ---
8/14/12 50.48 --- --- --- --- ---
8/21/12 50.48 --- --- --- --- ---
8/23/12 50.53 --- --- --- --- ---
1/11/13 50.29 --- --- --- --- ---
4/23/13 --- --- --- --- --- ---
5/30/13 49.84 --- --- --- --- ---
6/10/13 50.38 --- --- --- --- ---
6/19/13 50.55 --- --- --- --- ---
8/19/13 50.5 --- --- --- --- ---
10/21/13 50.5 --- --- --- --- ---
11/18/13 50.49 --- --- --- --- ---
2/10/14 50.5 --- --- --- --- ---
7/18/12 19.95 --- --- --- --- ---
8/3/12 --- --- --- --- --- ---
8/8/12 19.93 --- --- --- --- ---
8/9/12 19.9 --- --- --- --- ---
8/14/12 19.95 --- --- --- --- ---
8/17/12 19.85 --- --- --- --- ---
8/21/12 19.93 --- --- --- --- ---
8/23/12 19.99 --- --- --- --- ---
1/11/13 19.33 --- --- --- --- ---
2/27/13 19.4 --- --- --- --- ---
4/23/13 19.49 22.54 1.007 7.26 4.51 184.3
5/30/13 19.77 22.34 1.243 6.97 5.03 219.4
6/10/13 19.79 22.25 0.854 6.86 5.33 473
6/19/13 19.76 22.54 0.865 6.94 4.64 186.4
7/19/13 19.82 22.53 1.011 7.21 8.34 446.3
8/19/13 19.88 22.78 0.917 6.97 2.71 178.6
10/21/13 19.93 23.56 1.024 7.04 0.81 112.6
11/18/13 19.93 --- --- --- --- ---
2/10/14 19.95 22.55 1.010 7.64 4.42 205.6
5/14/14 20.09 21.32 0.963 7.28 5.86 231.2
8/6/14 20.2 22.08 0.912 7.01 1.88 106.2
7/18/12 --- --- --- --- --- ---
8/3/12 --- --- --- --- --- ---
4/23/13 --- --- --- --- --- ---
5/30/13 --- --- --- --- --- ---
11/18/13 50 --- --- --- --- ---
8/6/14 50 --- --- --- --- ---
7/18/12 20.28 23.04 0.465 7.13 6.18 82.9
8/3/12 --- --- --- --- --- ---
8/8/12 20.32 22.78 0.471 6.99 6.51 101.9
8/9/12 20.28 22.86 0.481 7.02 5.43 212.9
8/14/12 20.42 22.87 0.482 6.97 5.43 253
8/17/12 20.5 23.17 0.28 7.09 5.66 178.1
8/21/12 20.52 22.86 0.48 6.94 5.45 186.8
8/23/12 50.53 22.94 0.481 6.92 6.13 226.6
1/11/13 17.78 23.66 0.579 6.87 4.9 163.6
2/27/13 20.59 22.66 0.001 7.15 7.33 188.5
4/23/13 20.78 --- --- --- --- ---
5/30/13 16.22 22.14 4.694 8.38 4.34 265.9

VEW-22

VEW-23

VEW-24

VEW-25



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

6/10/13 14.9 22.14 59.49 12.12 0.38 278.6
6/19/13 19 22.65 38.05 12.01 1.41 198
7/19/13 20.32 --- --- --- --- ---
8/19/13 20.6 22.84 9.524 7.29 2.07 367.5
9/17/13 20.52 23.38 9.875 7.24 0.93 394.9
10/21/13 19.63 23.69 8.362 7.17 2.46 352.7
11/18/13 20.04 23.78 4.316 7.12 4.29 357.1
2/10/14 20.52 22.6 3.543 7.28 1.11 348.6
5/14/14 20.55 32 4.518 6.43 1.3 332.5
8/6/14 20.33 22.16 2.730 6.99 2.17 164.4
7/18/12 46.7 22.74 0.576 6.9 4.66 63.4
8/1/12 49.12 22.55 0.468 6.88 1.87 46.2
8/3/12 49.1 --- --- --- --- ---
8/6/12 49.14 --- --- --- --- ---
8/8/12 48.94 --- --- --- --- ---
8/9/12 48.89 --- --- --- --- ---
8/14/12 48.79 --- --- --- --- ---
8/17/12 48.85 --- --- --- --- ---
8/21/12 48.82 --- --- --- --- ---
8/23/12 48.86 22.61 0.302 6.91 5.23 ---
1/11/13 48.9 22.43 0.811 6.66 3.71 223.4
2/27/13 48.94 --- --- --- --- ---
4/23/13 50 --- --- --- --- ---
5/30/13 48.74 22.59 1.432 6.65 4.21 237.6
6/10/13 47.98 22.62 1.136 6.69 5.79 311.2
6/19/13 47.3 22.59 1.424 6.66 5.57 201.2
7/19/13 48.78 22.6 1.969 6.76 7.18 283.7
8/19/13 49.14 --- --- --- --- ---
10/21/13 48.2 22.53 2.76 6.6 3.69 374
11/18/13 47.81 22.57 3.362 6.44 3.79 418.4
2/10/14 49.14 22.2 3.804 6.8 3.21 411.3
5/14/14 49.85 --- --- --- --- ---
8/6/14 48.72 22.53 3.911 6.81 2.85 341.8
7/18/12 16.47 22.33 0.532 7.12 3.79 60.3
8/1/12 13.92 --- --- --- --- ---
8/3/12 16.77 22.61 0.577 7.09 2.39 28.5
8/6/12 16.98 22.75 0.549 7.08 1.57 75.8
8/8/12 16.98 22.67 0.574 6.99 1.74 280.7
8/9/12 16.94 22.86 0.584 7.09 2.24 192.5
8/14/12 16.88 23.03 0.59 7.04 2.05 231.7
8/17/12 16.85 23.26 0.632 7.05 2.39 144.4
8/21/12 16.82 22.96 0.623 7.04 1.74 172.6
8/23/12 16.82 23.14 0.617 7.02 1.64 178.5
1/11/13 15.69 21.16 0.558 6.94 5.43 290.2
2/27/13 12.24 22.94 0.609 7.22 2.35 377.1
4/23/13 13.47 22.57 0.898 7.45 3.69 176.4
5/30/13 8.8 21.99 76.96 12.25 4.32 215.9
6/19/13 10.54 23.13 51.29 12.07 0.44 272.7
7/19/13 12.11 23.45 54.17 10 2.83 346.7
8/19/13 13.04 23.79 45.81 9.36 2.3 401.5
9/17/13 13.22 24.44 43.74 8.39 1 447.3
10/21/13 13.43 24.37 55.26 9.64 10.85 393.9
11/18/13 12.05 24.55 51.110 8.95 10.46 383.5
2/10/14 13.01 22.72 46.880 7.09 2.15 434.8
5/14/14 14.48 22.34 44.020 6.91 7.18 352.6
8/6/14 13.98 22.48 28.730 6.7 1.65 381.1
7/18/12 114.68 24.3 0.577 7.12 5.53 84.2
8/3/12 --- --- --- --- --- ---
8/6/12 114.92 23.82 0.55 7.05 5.05 122
8/9/12 114.94 22.53 0.639 6.97 5.22 275.1
8/14/12 114.98 22.68 0.628 7 1.26 234.9
8/17/12 116 22.57 0.627 6.93 4.44 177.3
8/21/12 115.04 21.95 0.6 6.91 5.12 209.5
8/23/12 115.04 22.54 0.596 7.02 4.86 106.3

VEW-26

VEW-27

VEW-28A



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

1/11/13 115.17 22.75 0.608 6.83 5.39 125.7
4/23/13 115.55 19.11 0.597 7 5.86 305.2
5/30/13 115.61 --- --- --- --- ---
8/19/13 115.8 --- --- --- --- ---
7/18/12 147.92 23.02 0.618 7.04 1.03 72.2
8/3/12 --- --- --- --- --- ---
8/6/12 149.12 24.88 0.597 7.08 1.67 171.7
8/9/12 149.37 22.72 0.63 7.05 1.72 238.8
8/14/12 149.56 22.57 0.583 6.89 4.79 216.5
8/17/12 149.71 22.69 0.676 6.96 1.44 195.3
8/21/12 149.96 21.87 0.632 6.96 1.58 200.7
8/23/12 150.21 22.31 0.622 6.99 1.23 83.9
1/11/13 150.18 21.9 0.67 6.93 1.8 112.9
4/23/13 151.24 --- --- --- --- ---
5/30/13 151.04 --- --- --- --- ---
8/19/13 150.55 --- --- --- --- ---
7/18/12 33.95 18.82 0.766 6.92 1.1 -60.6
8/1/12 33.95 23.17 0.537 7 3.04 9.7
8/3/12 33.87 22.89 0.714 6.82 1.94 110.1
8/6/12 34.02 23.01 0.679 6.91 0.81 -30
8/9/12 33.91 22.99 0.726 6.86 0.89 19
8/14/12 33.85 22.96 0.727 6.83 0.29 -32.1
8/17/12 33.86 22.96 0.72 6.83 0.82 112.2
8/21/12 33.82 22.96 0.723 6.83 0.53 -17
8/23/12 33.89 22.96 0.712 6.85 0.23 -98.2
1/11/13 29.62 23.35 0.436 6.88 3.19 269.8
4/23/13 32.64 22.99 0.667 7.08 1.82 -61
5/30/13 32.05 23.26 0.779 6.59 0.85 233.7
6/10/13 31.9 23.31 0.568 6.63 0.3 -193.9
6/19/13 31.92 23.15 0.557 6.71 0.28 -210.8
7/19/13 32.3 23.12 0.645 6.7 1.14 -159.9
8/19/13 33.05 23.06 0.584 6.7 1.77 -134.8
10/21/13 32.76 23.08 0.67 6.75 0.41 -190.6
11/18/13 30.78 23.11 0.689 6.71 0.38 -230.9
2/10/14 31.92 23.21 0.726 6.73 0.39 -163.4
5/14/14 33.2 23.09 0.676 6.78 0.22 -271.4
8/6/14 32.78 20.62 0.613 6.62 0.78 -153
7/18/12 24.34 --- --- --- --- ---
8/1/12 24.36 --- --- --- --- ---
8/3/12 24.34 --- --- --- --- ---
8/6/12 24.37 --- --- --- --- ---
8/9/12 24.38 --- --- --- --- ---
8/14/12 24.39 --- --- --- --- ---
8/17/12 24.39 --- --- --- --- ---
8/21/12 24.36 --- --- --- --- ---
8/23/12 24.39 --- --- --- --- ---
1/11/13 24.36 --- --- --- --- ---
2/27/13 24.35 --- --- --- --- ---
4/23/13 24.35 --- --- --- --- ---
5/30/13 24.35 --- --- --- --- ---
6/10/13 24.32 --- --- --- --- ---
6/19/13 24.35 --- --- 6.44 --- ---
7/19/13 24.37 --- --- --- --- ---
8/19/13 24.35 --- --- --- --- ---
10/21/13 24.35 --- --- --- --- ---
11/18/13 24.24 --- --- --- --- ---
2/10/14 24.25 --- --- --- --- ---
5/14/14 24.08 --- --- --- --- ---
8/6/14 24.2 --- --- --- --- ---
7/18/12 30.26 21.97 0.649 6.83 1.31 46
8/1/12 30.14 22.92 0.504 6.86 1.8 47.3
8/3/12 30.1 22.8 0.622 6.75 5.02 124.5
8/6/12 30.32 22.78 1.813 6.7 2.77 256
8/9/12 30.13 22.87 2.945 6.54 3.56 297.1

VEW-28B

VEW-29

VEW-30

VEW-31



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

8/14/12 30.21 22.9 3.11 6.29 0.97 309.9
8/17/12 30.14 22.9 3.165 6.37 2.25 283.4
8/21/12 30.14 22.86 3.243 6.21 0.41 250
8/23/12 30.13 22.86 3.213 6.21 0.27 194.3
1/11/13 30.14 23.06 3.09 6.23 0.56 -142.5
2/27/13 30.05 23.36 1.336 6.51 2.13 273.3
4/23/13 30.13 22.48 0.587 7.52 6.42 578.2
5/30/13 30.12 23.27 1.702 6.67 4.61 254.2
6/10/13 30.11 23.16 2.019 6.21 1.55 174.5
6/19/13 31.15 22.98 1.943 6.98 4.43 156.8
7/19/13 30.15 23.09 2.578 6.32 1.65 81.3
8/19/13 30.15 23.02 2.304 6.34 2.39 117.5
10/21/13 30.14 23.09 2.424 6.38 0.5 -36.4
11/18/13 30.15 23.08 2.270 6.3 0.41 -71
2/10/14 30.15 23.03 1.951 6.44 0.5 -1
5/14/14 30.14 23.14 1.770 6.77 0.46 -55.6
8/6/14 30.15 20.66 1.406 6.54 0.77 -74.7
7/18/12 8.73 23.22 0.338 7.22 5.22 65.8
8/3/12 --- --- --- --- --- ---
8/6/12 11.07 23.18 0.447 7.2 4.05 11.5
8/9/12 11.18 23.72 0.412 7.23 3.66 243.8
8/14/12 11.48 24.3 0.387 7.18 3.25 250.9
8/17/12 11.91 23.47 0.461 7.16 2.92 181.8
8/21/12 11.83 23.2 0.444 7.15 2.63 170.5
8/23/12 11.69 23.27 0.423 7.1 2.65 76.6
1/11/13 8.35 24.07 0.417 6.96 4.04 69.4
2/27/13 12.85 23.5 0.381 6.99 3.18 235.2
4/23/13 11.69 19.61 0.46 7.38 4.33 271.5
5/30/13 8.78 22.83 0.522 7.03 2.71 250.4
6/10/13 9.02 22.75 0.366 6.67 2.07 199.2
6/19/13 9.39 22.94 0.364 1.64 108
7/19/13 11.45 23.09 0.455 7.05 1.88 99.5
8/19/13 12.91 23.36 0.417 7.05 1.81 183.6
9/17/13 12.72 23.93 0.403 7.14 0.65 228.7
10/21/13 8.79 24.04 0.477 7.07 0.43 28.6
11/18/13 10.01 24.24 0.467 7.02 0.44 -15.8
2/10/14 12.65 23.34 0.915 7.26 2.98 149.5
5/14/14 8.29 22.27 0.419 7.27 4.01 308.3
8/6/14 10.41 20.52 0.403 7.02 1.14 24.7
7/18/12 24.31 --- --- --- --- ---
8/1/12 24.35 --- --- --- --- ---
8/3/12 24.34 --- --- --- --- ---
8/6/12 24.37 --- --- --- --- ---
8/9/12 24.36 --- --- --- --- ---
8/14/12 24.37 --- --- --- --- ---
8/17/12 24.36 --- --- --- --- ---
8/21/12 24.36 --- --- --- --- ---
8/23/12 24.35 --- --- --- --- ---
1/11/13 24.34 --- --- --- --- ---
2/27/13 24.36 --- --- --- --- ---
4/23/13 24.38 --- --- --- --- ---
5/30/13 24.37 --- --- --- --- ---
6/10/13 24.38 --- --- --- --- ---
6/19/13 24.37 --- --- --- --- ---
7/19/13 24.35 --- --- --- --- ---
8/19/13 24.34 --- --- --- --- ---
10/21/13 24.38 --- --- --- --- ---
11/18/13 24.31 --- --- --- --- ---
2/10/14 24.3 --- --- --- --- ---
5/14/14 24.26 --- --- --- --- ---
8/6/14 24.28 --- --- --- --- ---
7/18/12 37.38 22.81 0.714 7.18 5.21 45.1
8/1/12 35.5 22.83 0.641 7.14 1.63 -32.8
8/3/12 --- --- --- --- --- ---

TSW-01

VEW-32

VEW-33



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

8/6/12 35.42 22.74 0.729 7.11 2.24 24.8
8/8/12 35.25 22.7 0.78 6.99 1.75 228.2
8/9/12 35.22 22.71 0.634 7.11 3.92 165.8
8/14/12 34.76 22.7 0.773 6.95 1.54 183.7
8/17/12 34.58 22.67 0.747 6.95 2.45 127.9
8/21/12 34.34 22.67 0.801 6.94 0.43 -71.1
8/23/12 34.25 22.71 0.782 6.97 0.4 -30.2
1/11/13 32.4 22.88 0.666 6.73 2.05 98.9
2/27/13 31.85 22.79 0.454 6.77 1.82 113.4
4/23/13 32 23.26 0.704 7.01 3.05 271
5/30/13 31.71 22.96 0.843 6.59 1.82 231
6/10/13 31.8 22.8 1.067 6.56 1.36 417.8
6/19/13 31.86 22.97 1.674 6.67 1.98 224.5
7/19/13 31.87 22.77 2.606 6.53 3.33 369.1
8/19/13 31.94 22.69 2.425 6.3 1.5 233.8
9/17/13 32.08 22.85 2.35 6.36 0.69 210.6
10/21/13 31.75 22.82 2.682 6.39 0.59 65.4
11/18/13 31.82 22.83 2.480 6.29 0.73 319.4
2/10/14 32.11 22.86 2.433 6.71 0.41 75.2
5/14/14 33.97 22.93 2.220 6.66 0.67 -139.8
8/6/14 31.91 20.54 1.382 6.97 0.9 82.3
7/18/12 39.98 --- --- --- --- ---
8/1/12 39.97 --- --- --- --- ---
8/3/12 --- --- --- --- --- ---
8/6/12 39.96 --- --- --- --- ---
8/8/12 39.96 --- --- --- --- ---
8/9/12 39.96 --- --- --- --- ---
8/14/12 39.98 --- --- --- --- ---
8/17/12 39.88 --- --- --- --- ---
8/21/12 39.95 --- --- --- --- ---
8/23/12 39.97 --- --- --- --- ---
1/11/13 37.79 22.29 0.699 6.77 1.33 226.7
2/27/13 36.89 22.79 0.611 6.71 1.33 104.5
4/23/13 36.8 23.57 1.321 6.94 2.56 286.2
5/30/13 36.6 22.9 1.11 6.69 0.48 173.3
6/10/13 31.16 22.95 1.778 6.52 4.42 331.4
6/19/13 31.53 23.07 3.551 6.29 1.16 322.6
7/19/13 32.75 22.99 2.889 6.35 4.19 308.9
8/19/13 33.49 22.83 3.376 6.3 1.63 329.1
10/21/13 34.49 22.76 2.627 6.27 0.5 453.4
11/18/13 32.04 22.75 2.828 6.07 0.51 370.1
2/10/14 32.5 22.85 1.133 6.87 0.54 337.8
5/14/14 33.62 22.93 1.490 6.71 0.89 246.5
8/6/14 23.85 22.58 0.673 6.82 0.78 142.5
7/18/12 28.85 22.58 0.474 7.25 3.31 81.2
8/1/12 28.89 22.54 0.37 7.18 5.6 ---
8/3/12 --- --- --- --- --- 87.2
8/6/12 28.68 22.47 4.209 7.02 3.02 257.2
8/8/12 28.55 22.58 4.513 6.68 2.81 300
8/9/12 28.58 22.59 4.69 6.43 1.04 279.9
8/14/12 28.56 22.59 5.32 6.19 0.61 316.5
8/17/12 28.59 22.62 5.714 6.2 0.53 328.5
8/21/12 28.6 22.53 5.716 6.09 0.6 294.3
8/23/12 28.61 22.48 6.118 6.56 4.68 305.9
1/11/13 28.58 22.74 15.25 6.69 3.2 375.8
2/27/13 29.18 22.63 11.5 6.81 2 378.6
4/23/13 28.64 22.9 14.76 6.83 3.24 339.4
5/30/13 28.56 22.85 18.01 7.04 5.32 298.7
6/10/13 28.7 22.69 12.44 6.32 0.93 331.1
6/19/13 28.96 22.8 13.09 6.87 5.04 307.2
7/19/13 29.13 22.74 16.76 6.99 7.31 399.8
8/19/13 29.18 22.62 16.33 6.98 4.49 467.5
9/17/13 29.15 22.76 18.11 6.83 3.08 430.2
10/21/13 28.82 22.7 26.81 6.95 3.24 443.4

TSW-02

TSW-03



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

11/18/13 28.9 22.7 25.780 6.48 1.3 404.1
2/10/14 29.25 22.81 24.500 6.88 0.54 379
5/14/14 24 22.14 23.710 6.61 2.07 322.9
8/6/14 29.24 22.5 20.390 6.55 1.09 349.2
7/18/12 28.85 22.43 0.677 6.93 1.96 200
8/1/12 29.9 --- --- --- --- ---
8/3/12 --- --- --- --- --- ---
8/6/12 28.97 22.4 0.596 6.97 0.3 119.6
8/8/12 28.65 22.39 0.601 6.84 2.12 187.9
8/9/12 28.66 22.44 0.647 6.86 0.39 169.3
8/14/12 28.71 22.42 0.645 6.82 0.33 195.7
8/17/12 28.72 22.37 0.657 6.87 2.35 198.8
8/21/12 28.75 22.34 0.642 6.85 0.63 144.3
8/23/12 28.78 22.38 0.629 6.81 2.48 99.8
1/11/13 28.79 22.4 2.151 6.41 0.49 244.8
2/27/13 28.92 22.54 8.623 6.49 0.92 361.8
4/23/13 28.24 22.85 8.108 6.54 1.29 300.5
5/30/13 28.48 22.64 15.7 6.6 1.77 283.3
6/10/13 28.26 22.48 11.93 6.47 0.98 285.9
6/19/13 28.52 22.55 12.01 6.56 3.97 350
7/19/13 28.83 22.51 19 6.61 4.53 409
8/19/13 --- 22.42 18.13 6.57 2.14 480.2
9/17/13 28.94 22.54 15.79 6.37 0.9 410.9
10/21/13 28.42 22.41 25.81 6.63 1.49 454.9
11/18/13 28.7 22.52 39.000 6.64 1.9 415.4
2/10/14 28.86 22.35 58.490 6.84 0.92 391.3
5/14/14 28.9 22.53 38.620 7.07 1.33 368.7
8/6/14 28.76 22.37 33.270 6.63 1.01 387.5
7/18/12 34.74 22.5 0.748 7.03 5.65 99.2
8/3/12 --- --- --- --- --- ---
8/6/12 30.04 22.51 0.665 7.04 2.49 116.1
8/9/12 29.78 22.52 0.732 6.96 0.92 171.8
8/14/12 29.84 22.51 0.726 6.95 0.73 98.9
8/17/12 29.82 22.53 0.75 6.9 1.45 163.6
8/21/12 29.79 22.45 0.676 6.89 1.59 132.2
8/23/12 29.79 22.49 0.663 6.89 1.2 59.2
1/11/13 29.75 22.56 0.659 6.73 2.81 231.8
2/27/13 29.74 22.69 0.525 6.67 0.76 95
4/23/13 29.79 20.78 0.594 7.03 5.57 249.7
5/30/13 29.78 22.76 0.812 6.73 0.32 -11.5
6/10/13 29.76 22.69 0.57 6.71 0.31 19.6
6/19/13 29.76 22.76 0.519 6.65 0.41 180.8
7/19/13 29.8 22.69 0.611 6.8 1.8 188.4
8/19/13 29.81 22.64 0.593 6.91 1.57 -54.5
9/17/13 29.83 22.56 0.543 6.8 0.48 171
10/21/13 29.77 22.51 0.644 6.8 0.57 2.4
11/18/13 29.78 22.51 0.616 6.62 0.76 36.2
2/10/14 29.81 22.37 0.616 6.72 1.2 279.2
5/14/14 29.75 22.66 0.609 7.06 0.56 -23.6
8/6/14 29.78 20.24 0.529 6.69 3.32 170.6
7/18/12 35.9 22.53 0.708 7.08 1.8 31.1
8/3/12 --- --- --- --- --- ---
8/9/12 36.14 22.45 0.581 7.19 0.17 161.6
8/14/12 35.87 22.45 0.591 7.26 0.32 62.3
8/17/12 36.57 22.46 0.569 7 3.16 155.1
8/21/12 35.87 22.39 0.592 7.12 0.35 125.8
8/23/12 35.88 22.4 0.614 6.99 0.31 -12.9
1/11/13 35.8 22.29 0.699 6.77 1.33 226.7
2/27/13 35.82 --- --- --- --- ---
4/23/13 35.89 19.98 0.673 7.14 4.47 254.2
5/30/13 35.87 22.85 0.811 6.71 2.37 220.5
6/10/13 35.85 22.7 0.559 6.59 1.57 195
6/19/13 35.86 22.62 0.559 6.74 0.5 211.7
7/19/13 35.3 22.57 0.663 6.77 3.5 184.6

TSW-05

TSW-04

TSW-06



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

8/19/13 35.97 22.55 0.611 6.8 2.32 301.6
10/21/13 35.85 22.42 0.689 6.71 1.64 88.6
11/18/13 35.88 22.4 0.672 6.61 0.98 264
2/10/14 35.89 22.19 0.695 6.68 0.91 298.3
5/14/14 35.88 22.57 0.683 7.05 0.48 -30.2
8/6/14 35.89 20.24 0.628 6.72 0.9 19.1
7/18/12 28.1 22.3 0.843 7.15 2.78 169.4
8/1/12 28.26 22.07 0.618 7.21 3.93 ---
8/3/12 --- --- --- --- --- 54.3
8/6/12 28.46 22.1 0.743 7.33 5.63 80.9
8/8/12 28.28 22.18 0.787 7.1 3.87 187.1
8/9/12 28.28 22.13 0.794 7.1 4.1 165
8/14/12 28.25 22.14 0.795 7.05 2.24 182.4
8/17/12 28.24 22.05 0.82 7.26 6.08 181.8
8/21/12 28.23 22.08 0.781 7.09 4.19 140.5
8/23/12 28.21 22.11 0.786 7.01 1.86 85
1/11/13 25.57 22.38 0.926 6.95 22.49 4.77
2/27/13 28.02 22.28 0.593 6.87 2.49 297.4
4/23/13 28.03 22.72 0.752 7.35 6.29 216
5/30/13 27.35 22.24 0.862 6.93 4.79 193.2
6/10/13 26.31 22.28 1.411 6.6 5.18 274.1
6/19/13 26.87 22.2 2.409 6.61 5.1 283.8
7/19/13 28.11 22.23 5.513 6.31 2.22 345
8/19/13 28.29 22.24 4.858 6.28 1.76 332.8
9/17/13 28.28 22.46 1.93 6.67 3.22 258.8
10/21/13 27.86 22.21 4.727 6.21 0.56 262.7
11/18/13 27.91 22.33 6.348 6.46 4.18 348.9
2/10/14 28.19 22.01 10.630 6.82 2.92 390.4
5/14/14 28.19 22.22 17.220 7.02 4.87 409.8
8/6/14 28.21 19.92 15.360 7.01 4.44 351.9
7/18/12 120.05 24.55 0.54 7.03 --- 81.3
8/3/12 --- --- --- --- --- ---
8/8/12 120.26 24.32 0.456 7.22 4.9 119.4
8/9/12 120.4 23.27 0.474 7.88 4.05 116.3
8/14/12 120.27 22.94 0.468 7.14 4.27 107.8
8/17/12 120.3 23.87 0.535 7.05 5.2 314.1
8/21/12 120.32 22.38 0.476 7.16 4.55 99.2
8/23/12 120.28 22.66 0.471 7.09 4.55 67.9
1/11/13 120.36 20.43 0.41 7.16 6.35 325.1
2/27/13 120.79 19.8 0.32 7.21 6.19 199.3
4/23/13 120.87 21.73 0.485 7.28 5.74 185.9
5/30/13 --- --- --- --- --- ---
6/10/13 120.84 23.63 0.384 7.1 6.38 198
6/19/13 120.88 26.87 0.477 7.17 5.42 197.2
7/19/13 120.97 24.17 0.58 7.19 9.43 282
8/19/13 121.8 23.13 0.617 6.96 6.15 330.1
9/17/13 121.25 22.89 0.41 7.11 5.93 228.9
10/21/13 121.21 21.91 0.558 6.94 5.72 311
11/18/13 121.12 22.3 0.462 7.04 5.48 198.9
2/10/14 121.43 16.67 0.557 7.17 7.7 309.8
5/14/14 121.92 18.46 0.555 7.09 7.19 432.9
8/6/14 121.75 23.67 0.484 7.19 4.92 146.6
7/18/12 46.29 22.23 0.371 7.25 --- 61.1
8/3/12 --- --- --- --- --- ---
8/8/12 47.24 23.26 0.4 7.58 7.45 189.2
8/9/12 46.83 22.29 0.348 7.52 5.8 145.7
8/14/12 45.58 22.22 0.354 7.5 5.77 162.7
8/17/12 45.69 22.27 0.402 7.53 5.94 166.6
8/21/12 45.98 22.14 0.413 7.31 5.78 128.7
8/23/12 45.95 22.24 0.426 7.26 5.59 73.7
1/11/13 43.15 20.53 0.828 6.13 4.96 300.5
2/27/13 44.96 21.9 0.645 6.7 4.11 312.1
4/23/13 46.69 22.68 0.883 7.06 5.21 226.6
5/30/13 --- --- --- --- --- ---

TSW-07

PZ-01

PZ-02



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

6/10/13 42.56 22.2 1.09 6.64 4.86 276.3
6/19/13 43.43 22.35 1.299 6.78 5.42 213.9
7/19/13 47.4 23.34 2.179 6.8 6.88 288.4
8/19/13 48.74 22.2 2.175 6.81 5.7 343.9
9/17/13 49.35 23.53 2.203 6.63 4.47 324.4
10/21/13 44.85 22.23 3.103 6.63 4.05 299.2
11/18/13 45.71 22.06 2.783 6.54 4.12 305.1
2/10/14 48.02 20.54 3.664 6.75 4.42 350.9
5/14/14 48.77 22.29 4.538 6.91 4.19 385.1
8/6/14 47.95 20.35 5.021 6.8 4.4 356.7
7/18/12 128.72 26.21 0.514 7.05 --- 82.4
8/3/12 --- --- --- --- --- ---
8/8/12 128.73 23.54 0.488 7 7.41 123.8
8/9/12 128.74 22.9 0.491 7.01 5.87 128.1
8/14/12 128.74 22.5 0.49 6.96 5.93 125.4
8/17/12 128.68 23.01 0.528 6.96 6.43 178.7
8/21/12 128.77 22.25 0.487 6.99 5.71 100.6
8/23/12 128.72 22.73 0.482 7 6.28 80.3
1/11/13 128.72 20.33 0.51 6.87 6.23 353.7
2/27/13 129.06 19.23 0.359 7.05 6.78 231.4
4/23/13 129.05 21.56 0.499 7.14 5.36 202
5/30/13 --- --- --- --- --- ---
6/10/13 129.13 23.03 0.413 6.82 6.81 228.2
6/19/13 132.51 23.48 0.415 6.63 6.63 215.9
7/19/13 129.13 23.4 0.477 7.07 11.34 255.1
8/19/13 129.16 24.28 0.43 6.93 5.48 219.2
10/21/13 129.18 21.7 0.479 6.99 6.08 280
11/18/13 129.21 21.64 0.468 6.71 6.35 240.8
2/10/14 129.3 19.17 0.497 7.42 7.01 278.1
5/14/14 124.57 20.02 0.473 7.23 7.6 502.3
8/6/14 129.47 23.1 0.409 7.08 5.36 -181.2
7/18/12 36.49 22.71 0.555 6.91 --- 94.6
8/3/12 --- --- --- --- --- ---
8/8/12 36.51 22.72 0.519 6.98 1.43 116.7
8/9/12 36.49 22.74 0.517 7.01 2.02 115.7
8/14/12 36.48 22.76 0.518 6.99 1.81 105.1
8/17/12 36.48 22.7 0.54 6.95 4.42 160.8
8/21/12 36.48 22.66 0.519 6.93 2.13 82.1
8/23/12 36.48 22.69 0.513 6.96 2.17 63.7
1/11/13 36.49 20.83 0.623 6.8 4.09 336.3
2/27/13 36.51 22.62 0.435 6.77 2.44 248
4/23/13 36.55 22.36 0.628 7.02 3.65 226.5
5/30/13 --- --- --- --- --- ---
6/10/13 36.52 23.84 0.571 6.65 5.21 255.6
6/19/13 36.54 22.77 0.532 6.68 3.73 196.9
7/19/13 36.49 22.95 0.631 6.82 6 259
8/19/13 36.54 22.82 0.578 6.75 3.86 206.1
10/21/13 36.47 22.68 0.666 6.72 2.39 304
11/18/13 36.47 22.76 0.659 6.54 2.73 225.9
2/10/14 36.52 22.3 0.689 6.89 1.79 292.7
5/14/14 36.52 22.42 0.671 6.89 2.56 546.2
8/6/14 36.5 22.74 0.597 6.91 3.78 158
7/18/12 115.14 25.26 0.537 7.11 --- 69.7
8/3/12 --- --- --- --- --- ---
8/8/12 116.93 23.11 0.506 7.13 7.49 209.2
8/9/12 116.92 22.33 0.511 7.05 5.79 161.5
8/14/12 117.36 22.62 0.511 7.04 6.13 180.4
8/17/12 117.1 22.65 0.555 7.03 6.09 254.6
8/21/12 116.32 22.02 0.522 7.01 6.18 138.8
8/23/12 114.32 22.38 0.521 6.98 5.9 95.1
1/11/13 116.15 20.34 0.58 6.81 5.77 292.5
2/27/13 115.44 20.44 0.381 6.91 5.73 513.3
4/23/13 114.07 22.28 0.541 7.22 6.49 201.8
5/30/13 --- --- --- --- --- ---

PZ-03

PZ-04

PZ-05



Depth to 
Water       Temp. Cond. pH DO ORP    

(ft bgs) (°C) (ms/cmc) (mg/L) (mV)
Well ID Date

6/10/13 98.09 22.89 0.488 6.76 6.62 268.9
6/19/13 105.51 24.83 0.611 6.84 5.97 194
7/19/13 115.81 22.52 0.59 6.45 8.77 271.8
8/19/13 119.39
9/17/13 120.38 24.56 0.581 6.94 5.12 200.6
10/21/13 98.74 21.99 0.801 6.76 5.38 258.9
11/18/13 105.03 21.7 0.682 6.73 5.5 287.2
2/10/14 119.79 18.38 0.726 6.94 6.18 328.3
5/14/14 121.05 21.62 0.675 7.16 6.96 350
8/6/14 113.21 21.84 0.570 7.05 6.19 270.1
7/18/12 36.43 22.31 0.287 7.75 --- 55.6
8/3/12 --- --- --- --- --- ---
8/8/12 36.46 24.09 0.332 7.26 6.63 111.7
8/9/12 36.54 22.49 0.34 7.31 5.76 107.9
8/14/12 36.46 22.48 0.349 7.21 4.72 99.5
8/17/12 36.45 22.47 0.385 7.19 4.55 145.6
8/21/12 36.44 22.46 0.373 7.15 3.78 40.6
8/23/12 36.43 22.5 0.375 7.21 3.44 41.2
1/11/13 36.39 22.71 0.574 6.74 3.13 187.7
2/27/13 36.41 20.15 0.399 6.82 3.86 210.5
4/23/13 36.35 22.39 0.584 6.99 4.4 195.4
5/30/13 --- --- --- --- --- ---
6/10/13 36.4 22.76 0.493 6.62 4.59 206.6
6/19/13 36.43 22.59 0.493 6.67 4.16 242.2
7/19/13 36.51 22.73 0.554 6.86 6.63 282.5
8/19/13 36.63 22.59 0.497 6.8 3.88 202.6
9/17/13 36.4 22.63 0.479 6.67 4.01 241.2
10/21/13 36.42 22.63 0.58 6.76 4.09 343.8
11/18/13 36.44 22.62 0.564 6.56 3.59 204.9
2/10/14 36.54 22.37 0.639 6.93 2.95 302.9
5/14/14 36.63 22.74 0.628 6.85 2.32 477.8
8/6/14 36.49 22.46 0.604 6.92 3.45 165.1

Indicates Baseline Sampling
Indicates ISCO Injection

--- Indicates parameter not sampled

PZ-06



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

LS‐5 3/7/2012 0.12 0.070 0.81 2.5 0.080 0.080

6/4/2012 0.12 0.070 1.2 3.3 0.080 0.080

8/3/2012 0.12 0.070 0.40 1.2 0.080 0.080

8/6/2012 0.12 0.070 1.3 2.8 0.080 0.080

8/16/2012 0.12 0.070 1.2 2.8 0.080 0.080

8/30/2012 0.12 0.070 0.84 3.0 0.080 0.080

10/1/2012 0.12 0.070 0.98 2.5 0.080 0.080

12/3/2012 0.12 0.070 0.84 2.7 0.080 0.080

3/11/2013 0.12 0.070 0.80 2.7 0.080 0.080

4/23/2013 0.12 0.070 1.2 3.1 0.080 0.080

6/19/2013 0.12 0.070 0.84 2.3 0.080 0.080

7/19/2013 0.12 0.070 0.72 2.4 0.080 0.080

9/17/2013 0.12 0.070 0.95 2.7 0.080 0.080

12/9/2013 0.12 0.070 0.95 2.5 0.080 0.080

3/5/2014 0.12 0.070 1.0 3.0 0.080 0.080

6/2/2014 0.12 0.070 0.85 2.8 0.080 0.080

9/3/2014 0.12 0.070 0.88 3.1 0.080 0.080

LS‐6 3/7/2012 0.12 0.070 0.81 1.8 0.080 0.080

6/4/2012 0.12 0.070 1.1 3.4 0.080 0.080

8/3/2012 0.12 0.070 0.76 1.6 0.080 0.080

8/6/2012 0.12 0.070 0.74 2.0 0.080 0.080

8/16/2012 0.12 0.070 0.87 1.5 0.080 0.080

8/30/2012 0.12 0.070 0.55 1.8 0.080 0.080

10/1/2012 0.12 0.070 0.69 1.9 0.080 0.080

12/3/2012 0.12 0.070 0.85 2.2 0.080 0.080

3/11/2013 0.12 0.070 0.87 2.7 0.080 0.080

4/23/2013 0.12 0.070 1.1 3.0 0.080 0.080

6/19/2013 0.12 0.070 0.68 3.0 0.080 0.080

7/19/2013 0.12 0.070 0.58 1.9 0.080 0.080

9/17/2013 0.12 0.070 0.68 2.1 0.080 0.080

12/9/2013 0.12 0.070 0.84 2.7 0.080 0.080

3/5/2014 0.12 0.070 0.76 3.2 0.080 0.080

6/2/2014 0.12 0.070 0.91 3.2 0.080 0.080

9/3/2014 0.12 0.070 0.80 3.1 0.080 0.080

LS‐7 3/7/2012 0.12 0.070 2.4 0.36 0.080 0.080

6/4/2012 0.12 0.070 3.1 0.42 0.080 0.080

8/3/2012 0.12 0.070 1.8 0.30 0.080 0.080

8/6/2012 0.12 0.070 2.8 0.41 0.080 0.080

8/16/2012 0.12 0.070 2.4 0.30 0.080 0.080

8/30/2012 0.12 0.070 2.6 0.66 0.080 0.080

10/1/2012 0.12 0.070 1.7 0.46 0.080 0.080

12/3/2012 0.12 0.070 2.0 0.43 0.080 0.080

3/11/2013 0.12 0.070 2.0 0.41 0.080 0.080

4/23/2013 0.12 0.070 2.7 0.27 0.080 0.080

6/19/2013 0.12 0.070 1.7 0.24 0.080 0.080

7/19/2013 0.12 0.070 2.0 0.24 0.080 0.080

9/17/2013 0.12 0.070 1.9 0.19 0.080 0.080

12/9/2013 0.12 0.070 2.1 0.23 0.080 0.080

3/5/2014 0.12 0.070 1.6 0.44 0.080 0.080

6/2/2014 0.12 0.070 2.1 0.46 0.080 0.080

9/3/2014 0.12 0.070 2.1 0.54 0.080 0.080

OFR‐3 3/8/2012 0.12 0.17 5.2 3.3 0.080 0.080

6/4/2012 0.12 0.070 6.5 6.6 0.080 0.080

8/3/2012 0.12 0.070 3.9 3.0 0.080 0.080

8/6/2012 0.12 0.070 5.0 3.2 0.080 0.080

8/16/2012 0.12 0.070 7.1 4.5 0.080 0.080

8/30/2012 0.12 0.070 7.9 5.8 0.080 0.080

12/6/2012 0.12 0.070 3.4 3.1 0.080 0.080

3/11/2013 0.12 0.070 3.2 2.9 0.080 0.080

Table 7.3    ISCO Treatability Study Regulatory Monitoring Well VOC Analytical Results



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

4/23/2013 0.12 0.25 11 7.0 0.080 0.080

RFR‐10 3/8/2012 0.12 0.40 16 10 0.080 0.080

6/4/2012 0.12 0.49 26 14 0.080 0.080

8/3/2012 0.12 0.33 8.9 3.4 0.080 0.080

8/6/2012 0.12 0.070 12 4.5 0.080 0.080

8/16/2012 0.12 0.070 8.5 3.1 0.080 0.080

8/30/2012 0.12 0.070 12 4.8 0.080 0.080

10/1/2012 0.12 0.070 9.6 4.6 0.080 0.080

12/3/2012 0.12 0.29 18 7.7 0.080 0.080

3/11/2013 0.12 0.070 8.4 3.2 0.080 0.080

4/23/2013 0.12 0.070 12 4.3 0.080 0.080

6/19/2013 0.12 0.28 13 8.7 0.080 0.080

7/19/2013 0.12 0.21 15 6.9 0.080 0.080

9/17/2013 0.12 0.070 7.4 2.3 0.080 0.080

12/9/2013 0.12 0.16 14 6.4 0.080 0.080

3/5/2014 0.12 0.070 8.4 3.4 0.080 0.080

6/2/2014 0.12 0.070 9.4 4.9 0.080 0.080

9/3/2014 0.12 0.070 6.8 2.4 0.080 0.080

RFR‐11 3/8/2012 0.12 0.070 0.47 1.7 0.080 0.080

6/4/2012 0.12 0.070 1.2 2.0 0.080 0.080

8/3/2012 0.12 0.070 0.55 2.1 0.080 0.080

8/6/2012 0.12 0.070 0.47 1.9 0.080 0.080

8/16/2012 0.12 0.070 0.80 2.7 0.080 0.080

8/30/2012 0.12 0.070 0.54 2.9 0.080 0.080

12/3/2012 0.12 0.070 0.67 2.0 0.080 0.080

3/11/2013 0.12 0.070 0.59 2.3 0.080 0.080

4/23/2013 0.12 0.070 0.79 2.7 0.080 0.080

6/19/2013 0.12 0.070 0.64 2.3 0.080 0.080

7/19/2013 0.12 0.070 0.63 2.6 0.080 0.080

9/17/2013 0.12 0.070 0.65 2.1 0.080 0.080

12/9/2013 0.12 0.070 0.060 2.5 0.080 0.080

3/5/2014 0.12 0.070 0.54 2.3 0.080 0.080

6/2/2014 0.12 0.070 0.69 2.4 0.080 0.080

9/3/2014 0.12 0.070 0.73 2.6 0.080 0.080

CS‐MW36‐LGR 3/19/2012 0.12 0.070 8.4 4.9 0.080 0.080

6/11/2012 0.12 0.070 7.7 1.8 0.080 0.080

8/6/2012 0.12 1.6 19 46 0.080 0.080

8/16/2012 0.12 2.0 22 57 0.080 0.080

8/30/2012 0.12 1.7 21 55 0.080 0.080

10/2/2012 0.12 0.34 9.0 13 0.080 0.080

12/13/2012 0.12 0.63 13 19 0.080 0.080

3/5/2013 0.12 1.7 27 65 0.080 0.080

4/22/2013 0.12 2.2 31 69 0.080 0.080

6/19/2013 0.12 0.070 7.6 6.3 0.080 0.080

7/19/2013 0.12 0.83 16 31 0.080 0.080

9/17/2013 0.12 0.78 16 29 0.080 0.080

12/2/2013 0.12 0.38 11 15 0.080 0.080

3/6/2014 0.12 0.79 18 33 0.080 0.080

6/17/2014 0.12 0.070 9.6 7.8 0.080 0.080

9/9/2014 0.12 0.63 16 23 0.080 0.080

CS‐MW6‐LGR 3/20/2012 0.12 0.070 0.25 0.050 0.080 0.080

8/6/2012 0.12 0.070 0.060 0.050 0.080 0.080

8/16/2012 0.12 0.070 0.060 0.050 0.080 0.080

8/31/2012 0.12 0.070 0.060 0.050 0.080 0.080

12/13/2012 0.12 0.070 0.060 0.050 0.080 0.080

4/22/2013 0.12 0.070 0.22 0.050 0.080 0.080

6/19/2013 0.12 0.070 0.060 0.050 0.080 0.080

7/19/2013 0.12 0.070 0.060 0.050 0.080 0.080

9/17/2013 0.12 0.070 0.060 0.050 0.080 0.080

11/20/2013 0.12 0.070 0.060 0.050 0.080 0.080

2/13/2014 0.12 0.070 0.060 0.050 0.080 0.080



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

6/17/2014 0.12 0.070 0.060 0.050 0.080 0.080

9/4/2014 0.12 0.070 0.060 0.050 0.080 0.080

CS‐MW7‐LGR 3/20/2012 0.12 0.070 0.69 0.050 0.080 0.080

8/6/2012 0.12 0.070 0.35 0.050 0.080 0.080

8/16/2012 0.12 0.070 0.40 0.050 0.080 0.080

8/31/2012 0.12 0.070 0.53 0.050 0.080 0.080

12/17/2012 0.12 0.070 0.060 0.050 0.080 0.080

4/22/2013 0.12 0.070 0.89 0.050 0.080 0.080

6/19/2013 0.12 0.070 0.39 0.050 0.080 0.080

7/19/2013 0.12 0.070 0.50 0.050 0.080 0.080

9/19/2013 0.12 0.070 0.68 0.050 0.080 0.080

11/20/2013 0.12 0.070 0.51 0.050 0.080 0.080

2/13/2014 0.12 0.070 0.80 0.050 0.080 0.080

6/20/2014 0.12 0.070 0.83 0.050 0.080 0.080

9/4/2014 0.12 0.070 0.71 0.050 0.080 0.080

CS‐MW8‐LGR 3/20/2012 0.12 0.070 2.4 0.050 0.080 0.080

8/6/2012 0.12 0.070 1.6 0.050 0.080 0.080

8/16/2012 0.12 0.070 2.4 0.050 0.080 0.080

8/30/2012 0.12 0.070 2.0 0.050 0.080 0.080

9/11/2012 0.12 0.070 1.8 0.050 0.080 0.080

12/13/2012 0.12 0.070 2.1 0.050 0.080 0.080

4/22/2013 0.12 0.070 3.0 0.16 0.080 0.080

6/19/2013 0.12 0.070 2.5 0.050 0.080 0.080

7/19/2013 0.12 0.070 1.6 0.050 0.080 0.080

9/17/2013 0.12 0.070 1.4 0.050 0.080 0.080

11/20/2013 0.12 0.070 3.1 0.050 0.080 0.080

3/6/2014 0.12 0.070 1.8 0.050 0.080 0.080

6/17/2014 0.12 0.070 3.3 0.050 0.080 0.080

9/4/2014 0.12 0.070 1.5 0.050 0.080 0.080

CS‐WB01‐LGR‐09 3/12/2012 0.12 0.37 14 19 0.080 0.080

8/3/2012 0.12 0.35 11 16 0.080 0.080

8/6/2012 0.12 0.41 18 22 0.080 0.080

8/17/2012 0.12 0.43 17 19 0.080 0.080

8/30/2012 0.12 0.40 18 22 0.080 0.080

9/4/2012 0.12 0.39 15 19 0.080 0.080

12/12/2012 0.12 0.39 13 18 0.080 0.080

4/23/2013 0.12 0.63 19 25 0.080 0.080

6/13/2013 0.12 0.53 8.6 12 0.080 0.080

7/22/2013 0.12 0.50 8.7 13 0.080 0.080

9/23/2013 0.12 0.40 7.0 11 0.080 0.080

12/4/2013 0.12 0.43 12 14 0.080 0.080

3/20/2014 0.12 0.61 14 16 0.080 0.080

6/25/2014 0.12 0.35 12 14 0.080 0.080

9/16/2014 0.12 0.50 16 15 0.080 0.080

CS‐WB02‐LGR‐09 3/12/2012 0.12 0.31 16 14 0.080 0.080

8/3/2012 0.12 0.070 12 11 0.080 0.080

8/6/2012 0.12 0.23 8.1 7.3 0.080 0.080

8/17/2012 0.12 0.42 14 13 0.080 0.080

8/30/2012 0.12 0.29 15 11 0.080 0.080

9/4/2012 0.12 0.31 14 12 0.080 0.080

12/12/2012 0.12 0.070 120 12 0.080 0.080

4/29/2013 0.12 0.28 12 11 0.080 0.080

6/12/2013 0.12 0.32 110 11 0.080 0.080

7/22/2013 0.12 0.28 13 12 0.080 0.080

9/18/2013 0.12 0.27 260 11 0.080 0.080

12/4/2013 0.12 0.26 47 9.5 0.080 0.080

3/19/2014 0.12 0.070 7.8 5.8 0.080 0.080

6/24/2014 0.12 0.28 430 11 0.080 0.080

9/16/2014 0.60 0.35 120 9.6 0.40 0.40

CS‐WB03‐LGR‐09 3/13/2012 0.12 21 9.1 5.0 0.080 0.080

8/6/2012 0.12 8.6 2.5 2.0 0.080 0.080



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

8/16/2012 0.12 9.2 4.3 4.1 0.080 0.080

8/30/2012 0.12 10.0 4.2 3.3 0.080 0.080

9/5/2012 0.12 12 3.5 3.8 0.080 0.080

12/12/2012 0.12 20 3.5 2.4 0.080 0.080

4/23/2013 0.12 7.6 3.5 3.3 0.080 0.080

6/12/2013 0.12 8.9 1.6 2.1 0.080 0.080

7/22/2013 0.12 15 1.8 1.8 0.080 0.080

9/18/2013 0.12 9.6 1.3 2.2 0.080 0.080

12/4/2013 0.12 10 1.3 1.7 0.080 0.080

3/17/2014 0.12 4.1 2.9 1.5 0.080 0.92

6/24/2014 0.12 4.0 1.8 2.5 0.080 0.080

9/16/2014 0.12 1.9 3.0 4.3 0.080 0.080

CS‐WB04‐LGR‐11 3/13/2012 0.12 0.070 0.42 0.21 0.080 0.080

8/6/2012 0.12 0.070 0.060 0.050 0.080 0.080

8/16/2012 0.12 0.070 0.29 0.050 0.080 0.080

8/30/2012 0.12 0.070 0.060 0.050 0.080 0.080

9/6/2012 0.12 0.070 0.27 0.050 0.080 0.080

10/2/2012 0.12 0.070 0.060 0.050 0.080 0.080

12/12/2012 0.12 0.070 0.060 0.050 0.080 0.080

4/24/2013 0.12 0.070 0.40 0.050 0.080 0.080

6/20/2013 0.12 0.070 0.24 0.050 0.080 0.080

7/22/2013 0.12 0.070 0.12 0.050 0.080 0.080

9/23/2013 0.12 0.070 0.27 0.050 0.080 0.080

12/2/2013 0.12 0.070 0.060 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.060 0.050 0.080 0.42

6/25/2014 0.12 0.070 1.2 0.050 0.080 0.080

9/17/2014 0.12 0.070 0.73 0.050 0.080 0.080

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.

Not detected.  Reported result is reported as the MDL and flagged U.

Detections are bolded.  Results not highlighted are detections above the RL.



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

PZ‐01 7/20/2012 0.12 0.070 8.6 3.9 0.080 0.080

1/9/2013 0.12 0.070 8.7 2.6 0.080 0.080

4/16/2013 0.12 0.070 6.2 2.5 0.080 0.080

6/19/2013 0.12 0.070 4.4 2.4 0.080 0.080

7/23/2013 0.12 0.070 10 3.9 0.080 0.080

9/17/2013 0.12 0.070 5.6 3.2 0.080 0.080

11/18/2013 0.12 0.070 7.8 3.0 0.080 0.080

2/10/2014 0.12 0.070 6.9 3.0 0.080 0.080

5/14/2014 0.12 0.070 13 5.8 0.080 0.080

8/6/2014 0.12 0.070 13 4.3 0.080 0.080

PZ‐02 7/20/2012 0.12 0.070 1.6 0.37 0.080 0.080

1/9/2013 0.12 0.070 2.7 1.7 0.080 0.080

4/16/2013 0.12 0.070 1.1 1.1 0.080 0.080

6/19/2013 0.12 0.070 1.1 1.3 0.080 0.080

7/23/2013 0.12 0.070 1.1 1.3 0.080 0.080

11/18/2013 0.12 0.070 1.5 0.93 0.080 0.080

2/10/2014 0.12 0.070 1.2 0.48 0.080 0.080

5/14/2014 0.12 0.070 0.87 0.21 0.080 0.080

8/6/2014 0.12 0.070 1.1 0.63 0.080 0.080

PZ‐05 7/20/2012 0.12 0.070 2.6 0.27 0.080 0.080

1/9/2013 0.12 0.070 5.4 0.40 0.080 0.080

4/16/2013 0.12 0.070 4.1 0.27 0.080 0.080

6/19/2013 0.12 0.070 1.9 0.050 0.080 0.080

7/23/2013 0.12 0.070 3.4 0.22 0.080 0.080

9/17/2013 0.12 0.070 2.8 0.41 0.080 0.080

11/18/2013 0.12 0.070 2.8 0.17 0.080 0.080

2/10/2014 0.12 0.070 2.9 0.26 0.080 0.080

5/14/2014 0.12 0.070 5.2 0.28 0.080 0.080

8/6/2014 0.12 0.070 4.6 0.050 0.080 0.080

PZ‐06 7/20/2012 0.12 0.070 0.060 0.050 0.080 0.080

1/9/2013 0.12 0.070 16 0.24 0.080 0.080

4/16/2013 0.12 0.070 6.8 0.22 0.080 0.080

6/19/2013 0.12 0.070 8.5 0.20 0.080 0.080

7/23/2013 0.12 0.070 5.4 0.050 0.080 0.080

9/17/2013 0.12 0.070 2.9 0.18 0.080 0.080

11/18/2013 0.12 0.070 6.6 0.050 0.080 0.080

2/10/2014 0.12 0.070 5.4 0.20 0.080 0.080

5/14/2014 0.12 0.070 4.8 0.26 0.080 0.080

8/6/2014 0.12 0.070 5.6 0.050 0.080 0.080

TSW‐01 7/18/2012 0.12 1.2 6,400 4.8 0.080 0.080

8/30/2012 0.12 16 64,000 49 0.31 0.080

9/28/2012 0.12 15 28,000 29 0.080 0.080

10/1/2012 3.0 14 25,000 27 2.0 2.0

1/9/2013 0.12 5.0 13,000 12 0.080 0.080

4/16/2013 0.12 7.0 7,600 32 0.080 0.080

6/19/2013 24 14 6,100 54 16 16

7/23/2013 12 7.0 9,500 28 8.0 8.0

9/17/2013 24 14 3,900 18 16 16

11/18/2013 60 35 7,800 32 40 40

2/10/2014 0.12 2.5 3,100 7.1 0.080 0.080

5/14/2014 0.12 3.8 4,100 13 0.080 0.080

8/6/2014 6.0 9.3 5,400 15 4.0 4.0

TSW‐03 7/20/2012 0.12 0.070 1.9 0.97 0.080 0.080

8/30/2012 0.12 0.070 3.1 0.63 0.080 0.080

10/1/2012 0.12 0.070 12 0.25 0.080 0.080

4/16/2013 0.12 0.070 4.1 3.4 0.080 0.080

6/19/2013 0.12 0.070 2.5 2.4 0.080 0.080

7/23/2013 0.12 0.070 1.4 2.4 0.080 0.080

9/17/2013 0.12 0.070 3.1 0.65 0.080 0.080

Table 7.4   ISCO Treatability Study Performance Monitoring Well VOC Analytical Results



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

11/18/2013 0.12 0.070 5.3 1.4 0.080 0.080

2/10/2014 0.12 0.070 1.0 0.050 0.080 0.080

5/14/2014 0.12 0.070 1.1 0.68 0.080 0.080

8/6/2014 0.12 0.070 3.6 0.98 0.080 0.080

TSW‐04 7/20/2012 0.12 0.070 0.79 1.7 0.080 0.080

8/30/2012 0.12 0.070 2.8 3.8 0.080 0.080

4/16/2013 0.12 0.070 0.71 2.6 0.080 0.080

6/19/2013 0.12 0.070 3.9 0.42 0.080 0.080

7/23/2013 0.12 0.070 1.7 0.050 0.080 0.080

9/17/2013 0.12 0.070 0.74 0.58 0.080 0.080

11/18/2013 0.12 0.070 0.26 0.050 0.080 0.080

2/10/2014 0.12 0.070 0.62 0.050 0.080 0.080

5/14/2014 0.12 0.070 0.63 0.050 0.080 0.080

8/6/2014 0.12 0.070 2.1 0.39 0.080 0.080

TSW‐05 7/20/2012 0.12 0.070 24 0.050 0.080 0.080

8/14/2012 0.12 0.070 16 0.050 0.080 0.080

8/30/2012 0.12 0.070 14 0.18 0.080 0.080

10/1/2012 0.12 0.070 15 0.28 0.080 0.080

1/9/2013 0.12 0.070 42 0.61 0.080 0.080

4/18/2013 0.12 0.070 44 0.50 0.080 0.080

6/19/2013 0.12 0.070 94 0.37 0.080 0.080

7/23/2013 0.12 0.070 220 0.34 0.080 0.080

9/17/2013 0.12 0.070 82 0.34 0.080 0.080

11/18/2013 0.12 0.070 61 0.43 0.080 0.080

2/10/2014 0.12 0.070 37 0.39 0.080 0.080

5/14/2014 0.12 0.070 29 0.26 0.080 0.080

8/6/2014 0.12 0.070 150 0.35 0.080 0.080

TSW‐07 7/20/2012 0.12 0.070 0.060 1.5 0.080 0.080

8/30/2012 0.12 0.070 0.49 3.2 0.080 0.080

4/16/2013 0.12 0.070 0.060 1.5 0.080 0.080

6/19/2013 0.12 0.070 0.99 1.7 0.080 0.080

7/23/2013 0.12 0.070 0.84 3.6 0.080 0.080

9/17/2013 0.12 0.070 0.98 4.8 0.080 0.080

11/18/2013 0.12 0.070 0.64 2.0 0.080 0.080

2/10/2014 0.12 0.070 0.55 2.2 0.080 0.080

5/14/2014 0.12 0.070 0.39 0.29 0.080 0.080

8/6/2014 0.12 0.070 1.5 0.86 0.080 0.080

VEW‐15 7/18/2012 0.12 30 57 11 0.37 0.080

8/14/2012 0.12 21 24 6.8 0.20 0.080

8/30/2012 0.12 21 36 9.4 0.29 0.080

10/1/2012 0.12 19 25 7.7 0.15 0.080

4/17/2013 0.12 7.7 19 6.1 0.080 0.080

6/19/2013 0.12 14 22 8.0 0.25 0.080

7/23/2013 0.12 15 27 8.3 0.41 0.080

9/17/2013 0.12 16 49 12 0.30 0.080

11/18/2013 0.12 16 36 15 0.46 0.080

2/10/2014 0.12 5.2 13 4.8 0.080 0.080

5/14/2014 0.12 8.6 25 6.0 0.080 0.080

8/6/2014 0.12 22 41 12 0.080 0.080

VEW‐19 7/18/2012 0.12 27 89 16 0.80 0.080

8/30/2012 0.12 24 150 18 1.4 0.080

1/9/2013 0.12 31 140 22 1.2 0.080

4/16/2013 0.12 17 100 13 0.69 0.080

6/19/2013 0.12 3.5 130 2.6 0.080 0.080

7/23/2013 0.12 2.5 22 0.96 0.080 0.080

9/17/2013 0.12 5.9 22 2.3 0.27 0.080

11/18/2013 0.24 21 170 11 0.92 0.16

2/10/2014 0.12 7.8 57 4.4 0.53 0.080

8/6/2014 0.12 43 150 20 1.8 0.080

VEW‐25 7/18/2012 0.12 0.69 29 1.3 0.080 0.080

10/1/2012 0.30 5.5 280 15 0.20 0.20



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

1/9/2013 0.12 3.8 350 14 0.080 0.080

6/19/2013 0.12 0.070 28 0.34 0.080 0.080

7/23/2013 0.12 0.070 5.9 0.050 0.080 0.080

9/17/2013 0.12 0.070 4.4 0.050 0.080 0.080

11/18/2013 0.12 2.3 120 5.9 0.080 0.080

2/10/2014 0.12 2.2 100 4.6 0.080 0.080

5/14/2014 0.12 1.5 71 3.1 0.080 0.080

8/6/2014 0.12 3.8 160 7.7 0.24 0.080

VEW‐27 7/18/2012 0.12 7.0 5,000 31 0.30 0.080

8/30/2012 0.12 53 3,400 57 2.4 0.080

9/28/2012 0.12 69 2,400 64 3.2 0.080

10/1/2012 0.24 52 2,400 48 4.9 0.16

1/9/2013 0.12 82 1,500 66 2.8 0.080

4/16/2013 0.12 17 540 22 0.77 0.080

6/19/2013 0.12 0.070 15 0.050 0.080 0.080

7/23/2013 0.12 0.070 7.8 0.050 0.080 0.080

9/17/2013 0.12 0.070 7.6 0.050 0.080 0.080

11/18/2013 0.12 0.070 14 0.050 0.080 0.080

2/10/2014 0.12 0.070 64 0.050 0.080 0.080

5/14/2014 0.12 0.070 31 0.050 0.080 0.080

8/6/2014 0.12 0.070 47 0.47 0.080 0.080

VEW‐32 7/18/2012 0.12 0.60 1,300 1.7 0.080 0.080

8/14/2012 0.12 0.48 1,500 2.1 0.080 0.080

8/30/2012 0.12 0.78 11,000 3.3 0.080 0.080

9/28/2012 0.12 0.36 1,100 0.97 0.080 0.080

10/1/2012 0.60 0.35 510 0.25 0.40 0.40

1/9/2013 0.12 0.070 1,400 8.1 0.080 0.080

4/18/2013 0.12 0.83 2,600 15 0.080 0.080

6/19/2013 12 7.0 2,900 5.0 8.0 8.0

7/23/2013 6.0 3.5 9,900 7.8 4.0 4.0

9/17/2013 24 14 3,800 12 16 16

11/18/2013 6.0 3.5 1,600 2.5 4.0 4.0

2/10/2014 0.12 0.47 1,600 22 0.080 0.080

5/14/2014 1.2 0.70 2,000 4.5 0.80 0.80

8/6/2014 0.12 1.1 6,800 2.7 0.080 0.080

CS‐WB01‐LGR‐01 7/31/2012 0.12 0.070 3.8 0.19 0.080 0.080

9/4/2012 0.12 0.070 3.5 0.18 0.080 0.080

4/29/2013 0.12 0.070 2.0 0.18 0.080 0.080

6/13/2013 0.12 0.070 2.8 0.28 0.080 0.080

7/22/2013 0.12 0.070 1.6 0.25 0.080 0.080

9/23/2013 0.12 0.070 1.7 0.21 0.080 0.080

12/4/2013 0.12 0.070 3.4 0.20 0.080 0.080

3/20/2014 0.12 0.070 3.3 0.050 0.080 0.080

6/25/2014 0.12 0.070 3.9 0.30 0.080 0.080

9/16/2014 0.12 0.070 4.2 0.20 0.080 0.080

CS‐WB02‐LGR‐01 7/30/2012 0.12 0.070 0.29 0.76 0.080 0.080

9/4/2012 0.12 0.070 0.55 1.2 0.080 0.080

4/30/2013 0.12 0.070 0.85 0.81 0.080 0.080

6/12/2013 0.12 0.070 2.4 0.36 0.080 0.080

7/22/2013 0.12 0.070 0.73 0.58 0.080 0.080

9/18/2013 0.12 0.070 14 0.47 0.080 0.080

12/4/2013 0.12 0.070 5.1 0.35 0.080 0.080

6/24/2014 0.12 0.070 7.0 0.48 0.080 0.080

CS‐WB03‐LGR‐01 7/24/2012 0.12 0.070 640 50 0.080 0.080

12/4/2013 0.12 0.50 540 15 0.080 0.080

3/17/2014 0.12 0.64 1,000 23 0.080 0.080

6/24/2014 0.24 0.65 370 17 0.16 0.16

CS‐WB03‐UGR‐01 7/24/2012 0.12 0.070 5.4 0.64 0.080 0.080

8/30/2012 0.12 1.5 6,300 85 0.080 0.080

9/5/2012 0.12 1.5 8,100 99 0.080 0.080

10/2/2012 0.12 1.2 7,000 78 0.080 0.080



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

trans ‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

12/12/2012 0.12 2.1 30,000 180 0.080 0.080

4/22/2013 0.12 2.7 13,000 140 0.080 0.080

6/12/2013 3.0 1.8 8,700 71 2.0 2.0

7/22/2013 24 14 9,100 94 16 16

9/18/2013 24 14 9,900 100 16 16

12/4/2013 120 70 21,000 200 80 80

3/17/2014 0.12 2.9 20,000 110 0.080 0.080

6/24/2014 6.0 3.5 14,000 110 4.0 4.0

9/16/2014 24 14 30,000 170 16 16

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

LS‐5 3/7/2012 1.8 0.20 0.20 0.30 1.0 16 1.9 0.10 1.0 3.2 0.081 1.0 43

3/7/2012 5.7 0.20 0.20 0.30 1.0 9.3 1.9 0.10 1.0 3.2 0.081 1.0 30

8/3/2012 3.2 0.20 0.20 0.30 1.0 31 6.3 0.10 1.0 3.2 0.081 1.0 82

8/6/2012 2.2 0.20 0.20 0.30 1.0 18 4.7 0.10 1.0 3.2 0.081 1.0 48

8/16/2012 1.8 0.20 0.20 0.30 1.0 13 1.9 0.10 1.0 3.2 0.081 1.0 32

8/30/2012 1.8 0.20 0.20 0.30 1.0 9.0 1.9 0.10 1.0 3.2 0.081 1.0 14

10/1/2012 1.8 0.20 0.20 0.30 1.0 9.0 1.9 0.10 1.0 3.2 0.27 1.0 49

4/23/2013 1.8 0.20 0.20 0.30 1.0 25 1.9 0.10 1.0 3.2 0.081 1.0 52

6/19/2013 1.8 0.20 0.20 0.30 1.0 19 1.9 0.10 1.0 3.2 0.14 1.0 44

7/19/2013 1.8 0.20 0.20 0.30 1.0 11 1.9 0.10 1.0 3.2 0.46 1.0 37

9/17/2013 1.9 0.20 0.20 0.50 1.0 13 2.1 0.10 1.0 3.2 1.0 1.0 40

12/9/2013 1.8 0.20 0.20 0.50 1.0 18 1.9 0.10 1.0 3.2 1.0 1.0 34

3/5/2014 1.8 0.90 0.20 0.50 1.0 10 1.9 0.10 1.0 3.2 1.0 1.0 35

6/2/2014 3.0 0.20 0.20 0.50 1.0 14 1.9 0.10 1.0 3.2 1.0 1.0 53

9/3/2014 2.3 1.8 0.20 0.50 1.0 18 1.9 0.10 1.0 3.2 1.0 1.0 44

LS‐6 3/7/2012 1.8 0.20 0.20 0.30 1.0 6.0 1.9 0.10 1.0 3.2 0.081 1.0 16

3/7/2012 5.9 0.20 0.20 0.30 1.0 3.1 1.9 0.10 1.0 3.2 0.56 1.0 20

8/3/2012 2.7 0.20 0.20 0.30 1.0 5.0 2.6 0.10 1.0 3.2 0.081 1.0 24

8/6/2012 3.1 0.20 0.20 0.30 1.0 3.6 2.1 0.10 1.0 3.2 0.081 1.0 29

8/16/2012 1.8 0.20 0.20 0.30 1.0 8.5 1.9 0.10 1.0 3.2 0.081 1.0 93

8/30/2012 1.8 0.20 0.20 0.30 1.0 4.6 1.9 0.10 1.0 3.2 0.081 1.0 8.9

10/1/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.29 1.0 29

4/23/2013 1.8 0.20 38 0.30 1.0 7.0 1.9 0.10 1.0 3.2 0.081 1.0 54

6/19/2013 1.8 0.20 0.20 0.30 1.0 10 1.9 0.10 1.0 3.2 0.081 1.0 28

7/19/2013 1.8 0.20 0.20 0.30 1.0 12 2.7 0.10 1.0 3.2 0.66 1.0 41

9/17/2013 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 22

12/9/2013 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.20 1.0 3.2 1.0 1.0 13

3/5/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 18

6/2/2014 1.8 0.90 0.20 0.50 1.0 4.0 1.9 0.10 1.0 3.2 1.0 1.0 18

9/3/2014 2.8 1.0 0.20 0.50 1.0 4.0 1.9 0.10 1.0 3.2 1.0 1.0 21

LS‐7 3/7/2012 1.8 0.20 0.20 0.30 1.0 7.0 1.9 0.10 1.0 3.2 0.081 1.0 13

3/7/2012 5.0 0.20 0.20 0.30 1.0 6.1 1.9 0.10 1.0 3.2 0.081 1.0 21

8/3/2012 3.1 0.20 0.20 0.30 1.0 5.5 2.1 0.10 1.0 3.2 0.081 1.0 15

8/6/2012 3.5 0.20 0.20 0.30 1.0 12 3.1 0.10 1.0 3.2 0.081 1.0 21

8/16/2012 1.8 0.20 0.20 0.30 1.0 7.1 1.9 0.10 1.0 3.2 0.081 1.0 14

8/30/2012 1.8 0.20 0.20 0.30 1.0 6.3 1.9 0.10 1.0 3.2 0.081 1.1 8.0

10/1/2012 1.8 0.20 0.20 0.30 1.0 4.2 1.9 0.10 1.0 3.2 0.081 1.0 29

4/23/2013 1.8 0.20 0.20 0.30 1.0 8.0 1.9 0.10 1.0 3.2 0.081 1.0 43

6/19/2013 1.8 0.20 0.20 0.30 1.0 7.0 1.9 0.10 1.0 3.2 0.15 1.0 13

7/19/2013 1.8 0.20 0.20 0.30 1.0 8.0 1.9 0.10 1.0 3.2 0.99 1.0 17

9/17/2013 1.8 0.20 0.20 0.50 1.0 6.0 1.9 0.10 1.0 3.2 1.0 1.0 16

12/9/2013 1.8 0.20 0.20 0.50 1.0 8.0 1.9 0.20 1.0 3.2 1.0 1.0 12

3/5/2014 1.8 0.20 0.20 0.50 1.0 7.0 1.9 0.10 1.0 3.2 1.0 1.0 33

6/2/2014 2.7 0.20 0.20 0.50 1.0 4.0 1.9 0.10 1.0 3.2 1.0 1.0 13

9/3/2014 1.8 2.2 0.20 0.50 1.0 8.0 1.9 0.10 1.0 3.2 1.0 1.0 9.0

OFR‐3 3/8/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 79

3/8/2012 5.5 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 82

8/3/2012 2.8 0.20 0.20 0.30 1.0 4.1 1.9 0.10 1.0 3.2 0.081 1.0 78

8/6/2012 2.8 0.20 0.20 0.30 1.1 3.0 1.9 0.10 1.0 3.2 0.081 1.0 83

8/16/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 82

8/30/2012 1.8 0.20 0.20 0.30 1.0 4.3 1.9 0.10 1.0 3.6 0.081 1.0 78

4/23/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.27 1.0 110

RFR‐10 3/8/2012 2.3 0.20 0.20 0.30 1.0 13 1.9 0.10 1.0 3.2 0.081 1.0 16

3/8/2012 9.1 0.20 0.20 0.30 1.0 6.8 1.9 0.10 1.0 3.2 0.081 1.0 12

8/3/2012 2.5 0.20 0.20 0.30 1.0 3.7 3.0 0.10 2.3 3.2 0.081 1.0 9.5

8/6/2012 2.6 0.20 0.20 0.30 1.0 3.0 3.1 0.10 1.0 3.2 0.081 1.0 11

8/16/2012 1.8 0.20 0.20 0.30 1.0 4.0 1.9 0.10 1.0 3.2 0.081 1.0 9.5

8/30/2012 1.8 0.20 0.20 0.30 1.0 11 3.9 0.10 5.5 4.0 0.081 1.7 9.5

10/1/2012 1.8 0.20 0.20 0.30 1.0 3.8 1.9 0.10 1.0 3.2 0.16 1.0 16

4/23/2013 1.8 0.20 0.20 0.30 1.0 8.0 1.9 0.10 1.0 3.2 0.11 1.0 39

6/19/2013 1.8 0.20 0.20 0.30 1.0 7.0 1.9 0.10 1.0 3.2 0.16 1.0 11

7/19/2013 1.8 0.20 0.20 0.30 1.0 13 1.9 0.10 1.4 3.2 0.081 1.0 26

9/17/2013 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 14

12/9/2013 1.8 0.20 0.20 0.50 1.0 4.0 1.9 0.10 1.0 3.2 1.0 1.3 15

3/5/2014 1.8 0.70 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 20

6/2/2014 2.6 0.20 0.20 0.50 1.0 4.0 1.9 0.10 1.0 3.2 1.0 1.2 11

9/3/2014 1.8 1.8 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

RFR‐11 3/8/2012 1.8 0.20 0.20 0.30 1.0 33 6.8 0.10 1.0 3.2 0.081 1.0 120

3/8/2012 7.9 0.20 0.20 0.30 1.0 4.2 1.9 0.10 1.0 3.2 0.081 1.0 74

8/3/2012 2.6 0.20 0.20 0.30 1.0 20 2.8 0.10 1.0 3.2 0.081 1.0 110

8/6/2012 3.0 0.20 0.20 0.30 1.0 8.0 2.6 0.10 1.0 3.2 0.081 1.0 73

8/16/2012 1.8 0.20 0.20 0.30 1.0 9.3 1.9 0.10 1.0 3.2 0.081 1.0 67

8/30/2012 1.8 0.20 0.20 0.30 1.0 4.4 1.9 0.10 1.0 5.0 0.081 1.0 36

4/23/2013 1.8 0.20 0.20 0.30 1.0 7.0 1.9 0.10 1.0 3.2 0.081 1.0 78

6/19/2013 1.8 0.20 0.20 0.30 1.0 8.0 1.9 0.10 1.0 3.2 0.28 1.0 76

7/19/2013 1.8 0.20 0.20 0.30 1.0 7.0 1.9 0.10 1.0 3.2 0.62 1.0 65

9/17/2013 1.8 0.20 0.20 0.50 1.0 4.0 1.9 0.10 1.0 3.2 1.0 1.0 51

12/9/2013 1.8 0.20 0.20 0.50 1.0 8.0 1.9 0.20 1.0 3.2 1.0 1.0 44

3/5/2014 1.8 0.20 0.20 0.50 1.0 19 1.9 0.10 1.0 3.2 1.0 1.0 90

6/2/2014 2.3 0.80 0.20 0.50 1.0 11 1.9 0.10 1.0 3.2 1.0 2.5 66

9/3/2014 2.0 2.2 0.20 0.50 1.0 8.0 1.9 0.10 1.0 3.2 1.0 1.0 53

CS‐MW36‐LGR 3/19/2012 1.8 0.20 0.20 0.50 1.0 7.0 1.9 0.10 3.4 3.2 0.36 1.0 25

Table 7.5    ISCO Treatability Study Regulatory Monitoring Well Metals Analytical Results



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

3/19/2012 1.8 0.20 0.20 0.30 1.0 6.7 1.9 0.10 4.0 3.2 0.62 1.0 22

6/11/2012 #N/A #N/A #N/A 0.50 1.0 #N/A 2.7 0.10 #N/A #N/A #N/A #N/A #N/A

8/2/2012 2.8 0.20 0.20 0.30 1.0 3.0 2.4 0.10 2.2 3.2 0.081 1.0 8.0

8/6/2012 1.8 0.40 0.20 0.30 2.0 3.0 1.9 0.10 4.6 3.2 0.081 1.0 14

8/16/2012 1.8 0.20 0.20 0.30 1.5 3.0 1.9 0.10 2.1 3.2 0.081 1.0 8.0

8/30/2012 1.8 0.90 0.20 0.30 1.0 3.0 1.9 0.10 1.1 3.2 0.081 1.0 8.0

8/30/2012 #N/A #N/A #N/A 0.50 1.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

12/13/2012 #N/A #N/A #N/A 0.50 2.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

3/5/2013 #N/A #N/A #N/A 0.50 1.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

4/22/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 22

6/19/2013 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 0.28 1.0 8.0

7/19/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.56 1.0 8.0

9/17/2013 1.9 0.20 0.20 0.50 1.0 3.0 1.9 0.10 2.0 3.2 1.0 1.0 8.0

12/2/2013 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

3/6/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 18

6/17/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

9/9/2014 1.8 1.7 0.20 0.50 1.1 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

CS‐MW6‐LGR 3/20/2012 2.5 0.20 0.20 0.50 1.0 5.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

3/20/2012 1.8 0.20 0.20 0.30 1.0 6.4 1.9 0.10 1.0 3.2 0.081 1.0 8.0

8/2/2012 3.3 0.20 0.20 0.30 1.0 3.0 2.9 0.10 4.8 3.2 0.081 1.0 8.0

8/6/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 9.7 3.2 0.081 1.0 15

8/16/2012 230 0.20 0.20 0.30 4.3 3.0 1.9 0.10 7.8 3.2 0.081 1.0 8.0

8/31/2012 700 1.8 0.20 0.30 5.3 6.2 1.9 0.10 12 3.2 0.081 1.0 8.0

10/2/2012 1.8 0.20 0.20 0.30 1.2 3.0 1.9 0.10 2.2 3.2 0.081 1.0 8.0

12/13/2012 1.8 #N/A #N/A 0.50 11 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

4/22/2013 15 0.20 0.20 0.30 77 3.0 1.9 0.10 19 3.2 0.081 1.0 13

6/19/2013 1.8 0.20 0.20 0.30 5.2 3.0 1.9 0.10 3.8 3.2 0.13 1.0 8.0

7/19/2013 2.0 0.20 0.20 0.30 8.4 3.0 1.9 0.10 6.4 3.2 0.33 1.0 8.0

9/17/2013 2.5 0.20 0.20 0.50 2.3 3.0 1.9 0.10 3.0 3.2 1.0 1.0 8.0

11/20/2013 5.1 0.20 0.20 1.0 1.0 3.0 1.9 0.10 1.0 3.2 1.0 9.8 8.0

2/13/2014 1.8 0.30 0.20 0.50 1.7 3.0 1.9 0.20 2.0 3.2 1.0 1.0 8.0

6/17/2014 2.0 0.20 0.20 0.50 1.5 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

9/4/2014 3.2 2.4 0.20 0.50 1.5 3.0 1.9 0.10 3.0 3.2 1.0 1.0 8.0

CS‐MW7‐LGR 3/20/2012 1.8 0.20 0.20 0.50 1.0 5.0 1.9 0.20 1.0 3.2 0.16 1.0 8.0

3/20/2012 1.8 0.20 0.20 0.30 1.0 6.0 1.9 0.10 1.0 3.2 0.55 1.0 8.0

8/2/2012 2.9 0.20 0.20 0.30 1.3 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

8/6/2012 1.8 0.60 0.20 0.30 1.3 3.0 1.9 0.10 5.2 3.2 0.081 1.0 24

8/16/2012 1.8 0.20 0.20 0.30 1.2 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

8/31/2012 1.8 0.20 0.20 0.30 1.2 3.1 1.9 0.10 1.0 3.2 0.081 1.0 9.5

12/17/2012 #N/A #N/A #N/A 0.50 3.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

4/22/2013 1.8 0.20 0.20 0.30 1.7 3.0 1.9 0.10 1.0 3.2 0.24 1.0 13

6/19/2013 1.8 0.20 0.20 0.30 1.5 3.0 1.9 0.10 1.0 3.2 0.11 1.0 8.0

7/19/2013 1.8 0.20 0.20 0.30 2.3 3.0 1.9 0.10 1.0 3.2 0.68 1.0 8.0

9/19/2013 1.8 0.20 0.20 0.50 1.6 3.0 1.9 0.10 1.0 3.2 1.0 1.0 9.0

11/20/2013 4.2 0.20 0.20 1.5 1.0 3.0 1.9 0.10 1.0 3.2 1.0 14 9.0

2/13/2014 1.8 0.60 0.20 0.50 2.2 3.0 1.9 0.20 1.0 3.2 1.0 1.0 8.0

6/20/2014 1.8 0.20 0.20 0.50 1.4 3.0 1.9 0.10 1.0 6.1 1.0 1.0 8.0

9/4/2014 1.8 0.80 0.20 0.50 2.3 3.0 1.9 0.10 4.0 3.2 1.0 1.0 8.0

CS‐MW8‐LGR 3/20/2012 3.4 0.20 0.20 0.50 1.0 6.0 1.9 0.10 1.0 3.2 0.44 1.0 8.0

3/20/2012 1.8 0.20 0.20 0.30 1.0 5.6 1.9 0.10 1.0 3.2 0.24 1.0 14

8/2/2012 3.5 0.20 0.20 0.30 11 15 2.1 0.10 2.9 3.2 0.081 1.0 8.0

8/6/2012 1.8 0.20 0.20 0.30 1.0 4.1 1.9 0.10 3.7 3.2 0.081 1.0 17

8/16/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

8/30/2012 1.8 0.50 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

9/11/2012 #N/A #N/A #N/A 0.50 6.0 #N/A 1.9 0.20 #N/A #N/A #N/A #N/A #N/A

12/13/2012 #N/A #N/A #N/A 0.50 4.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

4/22/2013 1.8 0.20 0.20 0.30 4.4 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

6/19/2013 1.8 0.20 0.20 0.50 1.2 3.0 1.9 0.10 1.0 3.2 0.44 1.0 8.0

7/19/2013 1.8 0.20 0.20 0.30 1.5 3.0 1.9 0.10 1.0 3.2 0.22 1.0 8.0

9/17/2013 1.8 0.20 0.20 0.50 1.4 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

11/20/2013 2.3 0.20 0.20 1.3 1.0 3.0 1.9 0.10 1.0 3.2 1.0 13 8.0

3/6/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 23

6/17/2014 1.8 0.20 0.20 0.50 1.1 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

9/4/2014 1.8 1.6 0.20 0.50 1.6 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

CS‐WB01‐LGR‐09 3/12/2012 1.8 0.20 0.20 0.30 1.1 3.0 1.9 0.10 1.0 3.2 0.081 1.0 34

3/12/2012 1.8 0.20 0.20 0.30 3.8 3.0 1.9 0.10 1.2 3.2 0.081 1.0 48

8/3/2012 2.7 0.20 0.20 0.30 1.0 3.0 2.5 0.10 1.0 3.2 0.081 1.0 28

8/6/2012 1.8 0.20 0.20 0.30 1.4 3.4 1.9 0.10 5.8 3.2 0.081 1.0 46

8/17/2012 1.8 0.20 0.20 0.30 1.3 3.9 1.9 0.10 1.0 3.2 0.081 1.0 13

8/30/2012 1.8 0.50 0.20 0.30 1.0 4.5 1.9 0.10 1.0 3.2 0.081 1.0 25

4/23/2013 1.8 0.20 0.20 0.30 2.2 3.0 1.9 0.10 1.0 3.2 0.48 1.0 35

6/13/2013 1.8 0.20 0.20 0.30 2.4 4.0 1.9 0.10 1.0 3.2 0.79 1.0 8.0

7/22/2013 1.8 0.20 0.20 0.30 3.4 3.0 1.9 0.10 1.0 3.2 0.37 1.0 27

9/23/2013 1.8 0.20 0.20 0.50 2.7 3.0 1.9 0.10 1.0 3.2 1.0 1.0 17

12/4/2013 1.8 0.20 0.20 0.50 1.5 3.0 1.9 0.10 3.0 3.2 1.0 2.7 10

3/20/2014 1.8 0.20 0.20 0.50 1.7 6.0 1.9 0.10 1.0 3.2 1.0 1.0 22

6/25/2014 1.8 0.20 0.20 0.50 2.1 3.0 1.9 0.10 1.0 3.2 1.0 1.0 26

9/11/2014 1.8 1.0 0.20 0.50 2.1 3.0 1.9 0.10 1.0 3.2 1.0 1.0 19

CS‐WB02‐LGR‐09 3/12/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 14

3/12/2012 1.8 0.20 0.20 0.30 2.4 3.0 1.9 0.10 1.0 3.2 0.081 1.0 14

8/3/2012 2.6 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 14

8/6/2012 1.8 0.20 0.20 0.30 83 3.9 1.9 0.10 38 3.2 0.081 1.0 31

8/17/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 9.6

8/30/2012 1.8 0.90 0.20 0.30 1.0 4.0 1.9 0.10 1.0 3.2 0.081 1.0 10



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

4/29/2013 1.8 0.20 0.20 0.30 1.5 3.0 1.9 0.10 1.0 3.2 1.2 1.0 9.0

6/12/2013 1.8 0.20 0.20 0.30 4.3 3.0 1.9 0.10 1.5 3.2 0.96 1.0 8.0

7/22/2013 1.8 0.20 0.20 0.30 3.3 3.0 1.9 0.10 1.0 3.2 0.69 1.0 13

9/18/2013 2.2 0.20 0.20 0.50 2.7 3.0 1.9 0.10 1.0 3.2 1.0 1.0 9.0

12/4/2013 1.8 0.20 0.20 0.50 1.4 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

3/19/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

6/24/2014 1.8 0.20 0.20 0.50 3.4 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

9/11/2014 1.8 1.1 0.20 0.50 1.7 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

CS‐WB03‐LGR‐09 3/13/2012 1.8 0.20 0.20 0.30 3.6 3.0 1.9 0.10 1.0 3.2 0.081 1.0 17

3/13/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 30

8/2/2012 3.0 0.20 0.20 0.30 1.0 3.0 2.5 0.10 1.0 3.2 0.081 1.0 18

8/6/2012 1.8 0.20 0.20 0.30 1.6 3.4 1.9 0.10 24 3.2 0.081 1.0 28

8/16/2012 1.8 0.40 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.5

8/30/2012 1.8 0.70 0.20 0.30 1.0 3.7 1.9 0.10 1.0 3.2 0.081 1.0 8.3

4/23/2013 1.8 0.20 0.20 0.30 1.7 3.0 1.9 0.10 1.0 3.2 0.081 1.0 13

6/12/2013 1.8 0.20 0.20 0.30 5.8 3.0 1.9 0.10 2.8 3.2 0.53 1.0 14

7/22/2013 1.8 0.20 0.20 0.30 2.8 3.0 1.9 0.10 1.0 3.2 0.23 1.0 15

9/18/2013 1.8 0.20 0.20 0.50 7.3 3.0 1.9 0.10 4.0 3.2 1.0 1.0 15

12/4/2013 1.8 0.20 0.20 0.50 1.4 3.0 1.9 0.10 1.0 3.2 1.0 1.0 10

3/17/2014 1.8 0.20 0.20 0.50 1.7 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

6/24/2014 1.8 0.20 0.20 0.50 3.0 4.0 1.9 0.10 2.0 3.2 1.0 1.0 16

9/10/2014 1.8 0.20 0.20 0.50 1.3 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

CS‐WB04‐LGR‐11 3/13/2012 1.8 0.20 0.20 0.30 2.4 3.0 1.9 0.10 1.0 3.2 0.081 1.0 33

3/13/2012 1.8 0.20 0.20 0.30 1.2 3.0 1.9 0.10 1.0 3.2 0.081 1.0 28

8/2/2012 3.5 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 16

8/6/2012 1.8 0.20 0.20 0.30 1.0 3.1 1.9 0.10 6.7 3.2 0.081 1.0 30

8/16/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 11

8/30/2012 1.8 0.20 0.20 0.30 1.0 3.0 2.6 0.10 1.0 3.2 0.081 1.0 8.0

10/2/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.29 1.0 15

4/24/2013 1.8 0.20 0.20 0.30 1.6 3.0 1.9 0.10 1.0 3.2 0.081 1.0 21

6/20/2013 1.8 0.20 0.20 0.30 2.4 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/22/2013 1.8 0.20 0.20 0.30 4.0 3.0 1.9 0.10 1.3 3.2 0.45 1.0 8.0

9/23/2013 2.2 0.20 0.20 0.50 1.8 3.0 1.9 0.10 1.0 3.2 1.0 1.0 18

12/2/2013 1.8 0.20 0.20 0.50 4.0 3.0 1.9 0.10 1.0 4.4 1.0 1.0 8.0

3/6/2014 1.8 0.20 0.20 0.50 2.2 3.0 1.9 0.10 2.0 3.2 1.0 1.0 820

6/25/2014 1.8 0.20 0.20 0.50 2.5 3.0 1.9 0.10 1.0 3.2 1.0 1.0 14

9/10/2014 1.8 1.4 0.20 0.50 2.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 13

#N/A indicates that the metal was not tested.

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.

Red text indicates dissolved metals analysis.

Black text indicates total metals analysis.



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

PZ‐01 7/20/2012 3.1 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 4.4 1.9 0.10 1.0 3.2 0.081 1.0 12

4/16/2013 1.8 1.7 0.20 0.30 1.4 3.0 1.9 0.10 1.0 3.2 0.28 1.0 41

6/19/2013 2.5 0.20 0.20 0.30 1.3 3.0 1.9 0.10 1.0 3.2 0.081 1.0 14

7/23/2013 2.3 0.30 0.20 0.30 1.3 3.0 1.9 0.10 1.0 3.2 0.30 1.0 30

9/17/2013 2.9 0.20 0.20 0.50 1.2 3.0 1.9 0.10 1.0 3.2 1.0 1.0 24

11/18/2013 2.8 0.20 0.30 2.2 1.7 6.0 1.9 0.10 2.0 3.2 2.0 1.0 78

2/10/2014 1.8 1.0 0.20 0.50 1.1 3.0 1.9 0.20 1.0 3.2 1.0 1.0 35

5/14/2014 2.6 0.60 0.20 0.50 3.3 5.0 1.9 0.10 1.0 3.2 1.0 1.0 70

8/6/2014 3.0 0.30 0.20 0.50 1.6 3.0 1.9 0.10 1.0 3.2 1.0 1.0 71

PZ‐02 7/20/2012 2.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 3.2 1.9 0.10 1.0 3.2 0.081 1.0 8.0

4/16/2013 1.8 0.40 0.20 0.30 30 3.0 1.9 0.10 1.2 3.2 0.20 1.0 8.0

6/19/2013 1.9 0.20 0.20 0.30 84 3.0 1.9 0.10 1.0 3.2 0.72 1.0 8.0

7/23/2013 3.8 4.7 0.40 0.30 93 12 1.9 0.10 6.3 3.2 1.8 1.0 16

11/18/2013 4.0 0.20 0.20 16 150 3.0 1.9 0.10 2.0 3.2 2.0 1.0 10

2/10/2014 3.1 4.4 0.80 0.50 170 9.0 1.9 0.20 10 3.2 2.0 1.0 34

5/14/2014 7.3 11 2.0 0.50 250 17 4.1 0.30 21 3.2 1.0 1.1 45

8/6/2014 6.8 7.2 0.90 0.50 270 8.0 1.9 0.10 10 3.2 1.0 1.0 33

PZ‐05 7/20/2012 3.7 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.74 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 3.9 1.9 0.10 1.0 3.2 0.12 1.0 8.0

4/16/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.72 1.0 8.0

6/19/2013 1.8 0.20 0.20 0.30 5.0 3.0 1.9 0.10 1.0 3.2 0.18 1.0 8.0

7/23/2013 1.8 0.20 0.20 0.30 2.5 3.0 1.9 0.10 1.0 3.2 0.35 1.0 8.0

9/17/2013 2.1 1.0 0.20 0.50 3.6 3.0 1.9 0.10 1.0 3.2 1.0 1.0 24

11/18/2013 2.3 0.20 0.20 3.4 4.3 3.0 1.9 0.10 1.0 3.2 1.0 1.0 9.0

2/10/2014 1.8 0.40 0.20 0.50 5.4 4.0 1.9 0.10 1.0 3.2 1.0 1.0 24

5/14/2014 1.8 0.20 0.20 0.50 5.8 3.0 1.9 0.10 1.0 3.2 1.0 3.0 10

8/6/2014 5.3 0.40 0.20 0.50 2.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 22

PZ‐06 7/20/2012 1.8 0.20 0.20 0.30 1.4 4.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 4.1 1.9 0.10 2.3 3.2 0.081 1.0 8.0

4/16/2013 2.5 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.98 1.0 8.0

6/19/2013 1.8 0.20 0.20 0.30 1.3 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/23/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.73 1.0 8.0

9/17/2013 2.2 0.20 0.20 0.50 1.3 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

11/18/2013 1.8 0.20 0.20 2.9 1.2 3.0 1.9 0.10 2.0 3.2 1.0 1.0 8.0

2/10/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.20 1.0 3.2 1.0 1.0 8.0

5/14/2014 1.9 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.7 8.0

8/6/2014 2.6 0.30 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

TSW‐01 7/18/2012 1.8 1.5 0.20 0.30 3.1 3.0 1.9 0.20 10 3.2 1.1 1.0 14

7/18/2012 1.8 0.20 0.20 0.30 1.0 5.2 1.9 0.20 6.6 3.2 0.44 1.9 8.0

8/30/2012 1.8 1.2 0.20 0.30 1.0 5.3 1.9 0.10 1.4 3.2 0.081 1.0 11

9/28/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.66 1.0 8.0

10/1/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.43 1.0 12

4/16/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.72 1.0 8.0

6/19/2013 1.8 0.20 0.20 0.30 3.6 3.0 1.9 0.10 2.4 3.2 0.82 1.0 8.0

7/23/2013 1.8 3.7 0.20 0.30 3.1 8.0 1.9 0.10 5.3 3.2 2.5 1.0 8.0

9/17/2013 2.2 3.4 0.20 0.50 2.4 5.0 1.9 0.10 3.0 3.2 3.0 1.0 8.0

11/18/2013 1.8 0.20 0.20 14 5.4 3.0 1.9 0.10 5.0 3.2 1.0 1.0 8.0

2/10/2014 1.8 0.60 0.20 0.50 2.5 3.0 1.9 0.30 2.0 3.2 1.0 1.0 8.0

5/14/2014 1.8 0.20 0.20 0.50 3.4 4.0 1.9 0.10 3.0 3.2 1.0 1.0 8.0

8/6/2014 2.6 2.4 0.20 0.50 1.1 3.0 1.9 0.10 2.0 3.2 1.0 1.0 8.0

TSW‐03 7/20/2012 1.8 0.20 0.20 0.30 3.4 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 2.1 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

8/30/2012 3.6 11 0.20 0.30 95 3.0 1.9 0.50 20 3.2 3.8 1.0 18

10/1/2012 1.9 12 0.20 0.30 150 3.0 1.9 1.1 7.6 3.2 3.0 1.0 31

1/9/2013 6.3 17 0.20 0.30 390 3.0 1.9 4.0 6.7 15 4.2 1.0 49

4/16/2013 5.8 34 0.20 0.30 360 3.0 1.9 1.4 7.4 23 0.081 1.0 8.0

6/19/2013 3.8 47 0.20 0.30 340 3.0 1.9 1.2 2.6 17 2.9 1.0 8.0

7/23/2013 5.8 63 0.20 0.30 390 5.0 1.9 3.0 3.6 22 3.9 1.0 8.0

9/17/2013 7.5 200 0.20 0.50 540 3.0 1.9 5.1 4.0 23 2.0 1.0 8.0

11/18/2013 9.8 77 0.20 78 870 3.0 1.9 1.8 3.0 30 2.0 1.0 15

2/10/2014 6.7 76 0.20 0.50 600 4.0 1.9 2.6 7.0 3.2 3.0 1.0 17

5/14/2014 13 56 0.20 0.50 770 4.0 1.9 2.8 9.0 37 1.0 1.0 19

8/6/2014 12 60 0.20 5.1 750 4.0 1.9 1.6 9.0 34 1.0 1.0 19

TSW‐04 7/20/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.6 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 4.7 1.9 0.10 2.4 3.2 0.081 1.0 8.0

8/30/2012 2.3 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.1 5.9 0.081 1.0 8.0

4/16/2013 2.0 9.7 0.20 0.30 89 3.0 1.9 0.10 31 3.2 1.8 1.0 23

6/19/2013 2.2 16 0.20 0.30 180 3.0 1.9 0.40 9.5 3.2 3.5 1.0 8.0

7/23/2013 4.5 27 0.20 0.30 250 13 1.9 0.90 30 6.8 3.1 1.0 14

9/17/2013 3.0 24 0.20 0.50 63 8.0 1.9 0.10 75 6.6 4.0 1.0 11

11/18/2013 12 0.20 0.20 87 1,400 3.0 1.9 1.7 15 36 3.0 1.0 8.0

2/10/2014 16 910 1.1 0.50 1,200 3.0 1.9 1.7 1.0 3.2 3.0 1.0 8.0

5/14/2014 17 330 0.20 0.50 1,300 3.0 1.9 1.7 5.0 41 1.0 1.0 10

8/6/2014 11 1,200 0.80 0.50 1,100 3.0 1.9 1.3 1.0 36 2.0 1.0 11

TSW‐05 7/20/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 5.6 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 7.7 3.2 0.45 1.0 36

8/14/2012 1.8 0.20 0.20 0.30 1.6 6.7 2.9 0.10 4.2 3.2 0.081 1.0 620

8/30/2012 1.8 0.30 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 15

4/18/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.62 1.0 8.0

6/19/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

Table 7.6    ISCO Treatability Study Performance Monitoring Well Metals Analytical Results



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

7/23/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.74 1.0 8.0

9/17/2013 1.8 0.20 0.20 0.50 1.4 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

11/18/2013 1.8 0.20 0.20 2.9 1.0 3.0 1.9 0.10 2.0 3.2 1.0 1.0 8.0

2/10/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

5/14/2014 1.8 0.20 0.20 0.50 4.5 3.0 1.9 0.10 1.0 3.2 1.0 1.0 17

8/6/2014 2.0 0.50 0.20 0.50 1.0 3.0 1.9 0.10 2.0 3.2 1.0 1.0 19

TSW‐07 7/20/2012 1.8 0.20 0.20 0.30 2.1 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

8/30/2012 1.8 0.40 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

4/16/2013 1.8 0.20 0.20 0.30 1.5 3.0 2.2 0.10 1.0 3.2 0.081 1.0 18

6/19/2013 1.8 0.80 0.20 0.30 29 3.0 1.9 0.10 1.0 3.2 1.3 1.0 8.0

7/23/2013 2.4 8.5 0.20 0.30 62 11 1.9 0.90 5.9 3.2 4.0 1.0 31

9/17/2013 1.8 2.2 0.20 0.50 16 4.0 3.0 0.50 2.0 3.2 1.0 1.0 29

11/18/2013 3.0 0.20 0.30 40 140 3.0 1.9 5.8 7.0 7.3 6.0 1.0 35

2/10/2014 2.4 9.5 0.20 0.50 330 4.0 1.9 5.6 3.0 3.2 4.0 1.0 17

5/14/2014 9.3 14 0.30 0.50 610 6.0 1.9 4.1 12 3.2 2.0 1.0 24

8/6/2014 11 12 0.20 0.50 630 4.0 1.9 6.3 2.0 3.2 2.0 1.0 75

VEW‐15 7/18/2012 1.9 0.40 0.40 0.93 5.3 8.0 5.8 0.20 3.8 3.2 0.93 1.0 9,800

7/18/2012 1.8 0.20 0.20 0.30 1.0 4.1 1.9 0.20 3.2 3.2 0.081 1.0 3,800

8/14/2012 1.8 0.20 0.20 0.50 15 6.2 1.9 0.10 9.0 3.2 0.081 1.0 2,500

8/30/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 2,100

10/1/2012 1.8 0.20 0.20 0.40 1.0 3.0 1.9 0.10 1.0 3.2 0.17 1.0 2,200

1/9/2013 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 1,100

4/17/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.39 1.0 1,900

6/19/2013 1.8 0.20 0.20 0.40 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 1,600

7/23/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.3 3.2 0.76 1.0 2,300

9/17/2013 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 2,600

11/18/2013 3.2 0.20 0.20 2.2 1.0 3.0 1.9 0.10 2.0 3.2 2.0 1.0 1,800

2/10/2014 1.8 0.20 0.20 0.50 1.0 3.0 1.9 0.20 1.0 3.2 1.0 1.0 1,600

5/14/2014 1.8 0.20 0.20 0.50 1.3 3.0 1.9 0.10 1.0 3.2 1.0 1.0 1,300

8/6/2014 1.8 0.60 0.20 0.50 1.0 3.0 1.9 0.10 2.0 3.2 1.0 1.0 1,800

VEW‐19 7/18/2012 2.1 0.20 0.20 0.30 1.1 3.0 1.9 0.20 1.0 3.2 0.21 1.0 57

7/18/2012 2.8 0.20 0.20 0.30 1.0 4.3 1.9 0.20 1.0 3.2 0.61 2.0 42

8/30/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.7 0.081 1.0 70

4/16/2013 1.8 0.80 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.30 1.0 54

6/19/2013 1.8 450 0.40 0.30 130 64 1.9 0.10 1.0 38 0.94 1.0 160

7/23/2013 1.8 250 0.20 0.30 110 33 1.9 0.10 1.2 40 0.63 1.0 220

9/17/2013 2.2 53 0.20 0.50 41 16 1.9 0.10 2.0 26 1.0 1.0 110

11/18/2013 1.8 0.20 0.20 13 5.6 7.0 1.9 0.10 3.0 3.2 2.0 1.0 75

2/10/2014 1.8 14 0.80 0.50 16 30 1.9 0.30 4.0 3.2 1.0 1.0 390

8/6/2014 1.8 14 1.4 0.50 14 45 6.5 0.10 8.0 3.2 1.0 1.0 780

VEW‐25 7/18/2012 1.8 5.9 0.20 0.30 11 3.0 1.9 0.20 12 3.2 18 1.0 8.0

7/18/2012 1.8 0.20 0.20 0.30 1.0 3.9 1.9 0.20 1.0 3.2 0.24 1.0 8.0

6/19/2013 3.2 78 0.20 0.30 180 14 1.9 3.2 1.7 3.2 5.1 1.0 8.0

7/23/2013 2.1 320 5.0 0.30 260 190 14 3.9 80 3.2 17 1.0 430

9/17/2013 2.9 130 6.8 0.50 170 110 43 1.4 100 3.2 6.0 1.0 720

11/18/2013 3.1 11 1.7 76 52 18 1.9 0.90 32 3.6 14 1.0 250

2/10/2014 1.8 30 5.7 0.50 40 52 4.9 1.1 60 3.2 21 1.0 620

5/14/2014 1.8 39 5.1 0.50 69 53 17 0.70 62 3.2 7.0 1.0 460

8/6/2014 1.8 17 3.5 0.50 36 27 6.4 0.70 27 3.2 5.0 1.0 520

VEW‐27 7/18/2012 2.4 1.2 0.20 0.30 1.6 4.0 1.9 0.20 1.0 3.2 1.2 1.0 8.0

7/18/2012 1.8 0.70 0.20 0.30 1.0 3.5 1.9 0.20 1.0 3.2 0.11 1.0 8.0

8/30/2012 1.8 0.20 0.20 0.30 1.0 3.7 1.9 0.10 1.0 3.2 0.081 1.0 8.0

9/28/2012 1.8 0.20 0.20 0.40 1.0 3.0 1.9 0.10 1.0 3.2 0.69 1.0 8.0

4/16/2013 1.8 0.50 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.24 1.0 8.0

6/19/2013 1.8 560 0.30 0.30 190 4.0 1.9 0.10 1.0 31 0.79 1.0 8.0

7/23/2013 2.9 210 0.20 0.30 240 9.0 1.9 0.10 1.3 40 1.1 1.0 8.0

9/17/2013 3.2 62 0.20 0.50 120 3.0 1.9 0.10 2.0 33 1.0 1.0 11

11/18/2013 8.9 0.20 0.20 72 110 3.0 1.9 0.10 5.0 22 1.0 1.0 11

2/10/2014 1.8 21 0.20 0.50 46 3.0 1.9 0.20 2.0 3.2 2.0 1.0 8.0

5/14/2014 1.8 25 0.30 0.50 23 3.0 1.9 0.10 19 3.2 1.0 1.0 12

8/6/2014 3.1 27 0.40 0.50 13 3.0 1.9 0.10 41 5.9 1.0 1.0 15

VEW‐32 7/18/2012 1.8 0.20 0.20 0.30 1.6 4.0 1.9 0.20 1.0 3.2 0.66 1.0 8.0

7/18/2012 2.6 0.20 0.20 0.30 1.0 6.6 1.9 0.20 1.0 3.2 0.12 1.0 8.0

8/14/2012 1.8 0.20 0.20 0.30 1.0 7.1 7.4 0.10 1.8 3.2 0.081 1.0 13

8/30/2012 1.8 0.40 0.20 0.30 1.0 5.5 1.9 0.10 1.0 3.2 0.081 1.0 8.0

9/28/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.11 1.0 15

4/18/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.48 1.0 12

6/19/2013 1.8 0.20 0.20 0.30 1.2 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/23/2013 1.8 0.20 0.20 0.30 3.9 5.0 1.9 0.10 1.7 3.2 0.26 1.0 51

9/17/2013 2.0 0.20 0.20 0.50 1.8 4.0 1.9 0.10 1.0 3.2 1.0 1.0 50

11/18/2013 1.8 0.20 0.20 0.80 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 22

2/10/2014 1.8 0.20 0.20 0.50 1.1 3.0 1.9 0.20 1.0 3.2 1.0 1.0 23

5/14/2014 1.8 0.20 0.20 0.50 4.0 3.0 1.9 0.10 1.0 3.2 2.0 1.0 20

8/6/2014 2.4 0.60 0.20 0.50 1.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 28

CS‐WB01‐LGR‐01 7/31/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 2.2 3.2 0.21 1.0 8.0

7/31/2012 1.8 0.20 0.20 0.30 1.6 3.0 1.9 0.10 14 3.2 0.081 1.0 23

4/29/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.6 3.2 0.18 1.0 8.0

6/13/2013 1.8 0.20 0.20 0.30 19 3.0 1.9 0.10 13 3.2 0.39 1.0 8.0

7/22/2013 1.8 0.20 0.20 0.30 3.0 3.0 1.9 0.10 1.2 3.2 0.081 1.0 8.0

9/23/2013 1.8 0.20 0.20 0.50 1.8 3.0 1.9 0.10 2.0 3.2 1.0 1.0 8.0

12/4/2013 1.8 0.20 0.20 0.50 3.5 3.0 1.9 0.10 4.0 3.2 1.0 1.0 8.0

3/20/2014 1.8 0.20 0.20 0.50 1.5 3.0 1.9 0.10 2.0 3.8 2.0 1.0 8.0

6/25/2014 1.8 0.20 0.20 0.50 3.9 3.0 1.9 0.10 2.0 3.2 1.0 1.0 8.0



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

9/11/2014 1.8 1.8 0.20 0.50 1.2 3.0 1.9 0.10 2.0 3.2 1.0 1.0 8.0

CS‐WB02‐LGR‐01 7/30/2012 1.8 0.20 0.20 0.30 13 3.0 1.9 0.10 9.2 3.2 0.081 1.0 8.0

7/30/2012 1.8 0.20 0.20 0.30 1.4 3.0 1.9 0.10 1.9 3.2 0.081 1.0 8.0

4/30/2013 4.1 4.9 0.20 0.30 170 3.0 1.9 0.10 3.0 3.2 0.53 1.0 23

6/12/2013 3.1 5.9 0.20 0.30 140 3.0 1.9 0.10 3.1 3.2 2.4 1.0 16

7/22/2013 1.8 4.8 0.20 0.30 140 3.0 1.9 0.10 3.1 3.2 1.9 1.0 17

9/18/2013 4.6 3.2 0.20 0.50 200 4.0 1.9 0.10 5.0 3.2 1.0 1.0 18

12/4/2013 4.7 0.20 0.20 0.50 440 3.0 1.9 0.10 5.0 6.7 2.0 1.0 12

6/24/2014 7.6 2.0 0.20 0.50 450 4.0 1.9 0.10 4.0 3.2 1.0 1.0 9.0

CS‐WB03‐LGR‐01 7/24/2012 4.4 0.20 0.20 0.30 2.1 3.0 1.9 0.10 2.8 3.2 0.081 1.0 8.0

7/24/2012 3.3 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.9 3.2 0.081 1.0 8.0

12/4/2013 1.8 0.20 0.20 0.50 6.4 3.0 1.9 0.10 7.0 3.5 1.0 2.5 8.0

3/17/2014 1.8 0.20 0.20 0.50 3.0 3.0 1.9 0.10 3.0 3.2 2.0 1.0 8.0

6/24/2014 1.8 0.20 0.20 0.50 3.5 3.0 1.9 0.10 4.0 3.2 1.0 1.0 8.0

CS‐WB03‐UGR‐01 7/24/2012 5.1 0.20 0.20 0.30 3.0 3.0 1.9 0.10 2.0 3.2 0.69 1.0 62

7/24/2012 3.3 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 5.7 0.40 1.0 9.0

8/30/2012 2.7 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 5.7 0.081 1.4 8.0

4/22/2013 1.8 0.20 0.20 0.30 1.7 3.0 1.9 0.10 1.0 3.2 0.081 1.0 19

6/12/2013 1.8 0.20 0.20 0.30 19 3.0 1.9 0.10 11 3.2 0.43 1.0 8.0

7/22/2013 1.8 0.20 0.20 0.30 3.8 3.0 1.9 0.10 2.2 3.2 0.28 1.0 8.0

9/18/2013 1.9 0.20 0.20 0.50 5.1 3.0 1.9 0.10 3.0 3.2 1.0 1.0 19

12/4/2013 1.8 0.20 0.20 0.50 2.8 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

3/17/2014 1.8 0.20 0.20 0.50 5.0 10 1.9 0.10 4.0 3.2 2.0 1.0 9.0

6/24/2014 1.8 0.20 0.20 0.50 1.6 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

9/10/2014 1.8 1.4 0.20 0.50 1.6 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

#N/A indicates that the metal was not tested.

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.

Red text indicates dissolved metals analysis.

Black text indicates total metals analysis.



Well ID Sample Date Chloride Sulfate

mg/L mg/L

LS‐5 3/7/2012 11 23

8/3/2012 12 22

8/6/2012 11 23

8/16/2012 11 22

8/30/2012 11 21

4/23/2013 11 22

6/19/2013 13 21

7/19/2013 12 23

9/17/2013 11 21

12/9/2013 12 22

3/5/2014 12 19

6/2/2014 11 20

9/3/2014 11 20

LS‐6 3/7/2012 13 20

8/3/2012 12 20

8/6/2012 12 20

8/16/2012 12 22

8/30/2012 12 20

4/23/2013 11 22

6/19/2013 13 17

7/19/2013 11 19

9/17/2013 12 20

12/9/2013 12 20

3/5/2014 12 18

6/2/2014 11 17

9/3/2014 11 17

LS‐7 3/7/2012 9.0 17

8/3/2012 9.0 17

8/6/2012 8.8 16

8/16/2012 8.7 15

8/30/2012 8.9 16

4/23/2013 8.2 15

6/19/2013 9.9 16

7/19/2013 11 15

9/17/2013 8.2 15

12/9/2013 9.1 16

3/5/2014 9.2 14

6/2/2014 8.7 15

9/3/2014 8.7 15

OFR‐3 3/8/2012 11 14

8/3/2012 11 15

8/6/2012 11 14

8/16/2012 11 14

8/30/2012 11 15

Table 7.7    ISCO Treatability Study Regulatory Monitoring 

Well Anion Results



Well ID Sample Date Chloride Sulfate

mg/L mg/L

4/23/2013 10 15

RFR‐10 3/8/2012 14 17

8/3/2012 18 54

8/6/2012 16 15

8/16/2012 16 15

8/30/2012 16 25

4/23/2013 16 27

6/19/2013 16 16

7/19/2013 17 46

9/17/2013 15 15

12/9/2013 15 17

3/5/2014 16 14

6/2/2014 15 14

9/3/2014 15 15

RFR‐11 3/8/2012 12 24

8/3/2012 11 17

8/6/2012 11 21

8/16/2012 11 18

8/30/2012 11 18

4/23/2013 11 18

6/19/2013 13 22

7/19/2013 11 18

9/17/2013 19 22

12/9/2013 12 17

3/5/2014 12 18

6/2/2014 12 21

9/3/2014 11 16

CS‐MW36‐LGR 3/19/2012 15 16

8/2/2012 14 19

8/6/2012 13 21

8/16/2012 13 21

8/30/2012 14 23

4/22/2013 13 20

6/19/2013 17 16

7/19/2013 17 18

9/17/2013 13 20

12/2/2013 16 15

3/6/2014 14 19

6/17/2014 15 12

9/9/2014 14 18

CS‐MW6‐LGR 3/20/2012 12 16

8/2/2012 10 17

8/6/2012 10 17

8/16/2012 10 17

8/31/2012 9.8 18

10/2/2012 12 16

4/22/2013 9.9 18



Well ID Sample Date Chloride Sulfate

mg/L mg/L

6/19/2013 11 17

7/19/2013 15 18

9/17/2013 9.7 18

11/20/2013 10 19

2/13/2014 22 7.7

6/17/2014 9.6 17

9/4/2014 9.9 17

CS‐MW7‐LGR 3/20/2012 19 8.2

8/2/2012 19 8.0

8/6/2012 19 7.9

8/16/2012 19 8.0

8/31/2012 19 8.0

4/22/2013 19 8.4

6/19/2013 22 9.0

7/19/2013 32 9.6

9/19/2013 20 11

11/20/2013 20 8.7

2/13/2014 22 7.7

6/20/2014 20 8.2

9/4/2014 20 8.1

CS‐MW8‐LGR 3/20/2012 18 9.1

8/2/2012 19 9.2

8/6/2012 18 9.3

8/16/2012 18 9.4

8/30/2012 18 9.7

4/22/2013 17 9.8

6/19/2013 20 9.7

7/19/2013 21 9.3

9/17/2013 17 10

11/20/2013 18 9.7

3/6/2014 18 9.0

6/17/2014 17 9.0

9/4/2014 18 9.8

CS‐WB01‐LGR‐09 3/12/2012 12 15

8/3/2012 13 16

8/6/2012 12 14

8/17/2012 12 15

8/30/2012 12 15

4/23/2013 13 14

6/13/2013 14 22

7/22/2013 13 14

9/23/2013 12 20

12/4/2013 13 16

3/20/2014 13 15

6/25/2014 12 15

9/11/2014 13 15

CS‐WB02‐LGR‐09 3/12/2012 14 15



Well ID Sample Date Chloride Sulfate

mg/L mg/L

8/3/2012 14 16

8/6/2012 13 15

8/17/2012 13 15

8/30/2012 13 15

4/29/2013 14 15

6/12/2013 14 16

7/22/2013 13 16

9/18/2013 13 17

12/4/2013 14 17

3/19/2014 13 16

6/24/2014 13 16

9/11/2014 13 16

CS‐WB03‐LGR‐09 3/13/2012 14 15

8/2/2012 13 19

8/6/2012 13 18

8/16/2012 13 17

8/30/2012 13 19

4/23/2013 12 19

6/12/2013 18 15

7/22/2013 14 20

9/18/2013 12 19

12/4/2013 12 22

3/17/2014 12 20

6/24/2014 14 17

9/10/2014 13 17

CS‐WB04‐LGR‐11 3/13/2012 13 14

8/2/2012 13 14

8/6/2012 12 14

8/16/2012 12 13

8/30/2012 13 14

4/24/2013 13 14

6/20/2013 14 15

7/22/2013 13 14

9/23/2013 12 15

12/2/2013 13 15

3/6/2014 18 7.6

6/25/2014 12 14

9/10/2014 13 14

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.



Well ID Sample Date Chloride Sulfate

mg/L mg/L

PZ‐01 7/20/2012 14 18

4/16/2013 13 19

6/19/2013 15 18

7/23/2013 15 30

9/17/2013 13 20

11/18/2013 15 18

2/10/2014 14 19

5/14/2014 13 17

8/6/2014 13 18

PZ‐02 7/20/2012 23 20

4/16/2013 51 56

6/19/2013 63 330

7/23/2013 66 5.2

11/18/2013 54 860

2/10/2014 63 1,200

5/14/2014 73 1,700

8/6/2014 61 2,100

PZ‐05 7/20/2012 20 19

4/16/2013 19 19

6/19/2013 23 63

7/23/2013 22 27

9/17/2013 17 51

11/18/2013 17 63

2/10/2014 19 84

5/14/2014 18 52

8/6/2014 19 35

PZ‐06 7/20/2012 6.2 19

4/16/2013 4.6 17

6/19/2013 4.7 12

7/23/2013 5.2 43

9/17/2013 4.8 25

11/18/2013 3.8 14

2/10/2014 5.1 43

5/14/2014 5.1 31

8/6/2014 4.5 17

TSW‐01 7/18/2012 15 240

8/30/2012 14 140

9/28/2012 14 100

10/1/2012 12 88

4/16/2013 10 67

6/19/2013 24 560

7/23/2013 31 820

9/17/2013 31 800

11/18/2013 29 990

Table 7.8    ISCO Treatability Study Performance Monitoring 

Well Anion Results



Well ID Sample Date Chloride Sulfate

mg/L mg/L

2/10/2014 24 690

5/14/2014 20 580

8/6/2014 21 470

TSW‐03 7/20/2012 3.9 17

8/30/2012 55 1,400

10/1/2012 47 2,000

1/9/2013 100 6,600

4/16/2013 120 7,600

6/19/2013 120 7,100

7/23/2013 150 9,300

9/17/2013 120 15,000

11/18/2013 110 14,000

2/10/2014 110 12,000

5/14/2014 100 11,000

8/6/2014 95 12,000

TSW‐04 7/20/2012 7.1 25

8/30/2012 13 49

4/16/2013 76 5,000

6/19/2013 130 6,800

7/23/2013 120 8,600

9/17/2013 98 8,700

11/18/2013 110 24,000

2/10/2014 150 21,000

5/14/2014 140 23,000

8/6/2014 120 19,000

TSW‐05 7/20/2012 8.4 160

8/14/2012 6.9 58

8/30/2012 7.0 61

10/1/2012 6.2 43

4/18/2013 6.5 29

6/19/2013 5.7 22

7/23/2013 6.7 36

9/17/2013 5.4 45

11/18/2013 4.4 20

2/10/2014 6.1 23

5/14/2014 5.3 29

8/6/2014 6.0 28

TSW‐07 7/20/2012 80 27

8/30/2012 86 24

10/1/2012 48 18

4/16/2013 83 33

6/19/2013 18 850

7/23/2013 80 1,800

9/17/2013 36 300

11/18/2013 68 2,000

2/10/2014 90 3,800

5/14/2014 100 7,200



Well ID Sample Date Chloride Sulfate

mg/L mg/L

8/6/2014 93 6,900

VEW‐15 7/18/2012 4.1 24

8/14/2012 4.2 21

8/30/2012 4.0 20

4/17/2013 4.7 49

6/19/2013 5.7 40

7/23/2013 7.7 47

9/17/2013 5.0 35

11/18/2013 4.0 43

2/10/2014 4.7 50

5/14/2014 4.6 51

8/6/2014 4.7 50

VEW‐19 7/18/2012 9.0 29

8/30/2012 9.5 47

10/1/2012 10 58

4/16/2013 11 80

6/19/2013 130 3,700

7/23/2013 130 9,600

9/17/2013 100 10,000

11/18/2013 16 970

2/10/2014 30 2,400

8/6/2014 25 1,500

VEW‐25 7/18/2012 7.9 20

6/19/2013 120 5,100

7/23/2013 100 4,500

9/17/2013 81 3,200

11/18/2013 22 1,500

2/10/2014 21 1,300

5/14/2014 23 1,500

8/6/2014 20 1,400

VEW‐27 7/18/2012 7.6 54

8/30/2012 8.2 97

9/28/2012 9.1 140

10/1/2012 8.4 180

4/16/2013 9.0 290

6/19/2013 120 14,000

7/23/2013 130 37,000

9/17/2013 14 23,000

11/18/2013 62 18,000

2/10/2014 69 11,000

5/14/2014 63 9,800

8/6/2014 67 15,000

VEW‐32 7/18/2012 2.7 12

8/14/2012 3.3 16

8/30/2012 3.9 20

9/28/2012 2.8 12

4/18/2013 4.9 35



Well ID Sample Date Chloride Sulfate

mg/L mg/L

6/19/2013 3.3 15

7/23/2013 4.2 18

9/17/2013 4.7 0.26

11/18/2013 2.2 11

2/10/2014 4.4 29

5/14/2014 3.6 20

8/6/2014 3.0 12

CS‐WB01‐LGR‐01 7/31/2012 9.2 24

4/29/2013 9.5 23

6/13/2013 9.0 28

7/22/2013 8.3 19

9/23/2013 8.6 24

12/4/2013 8.6 22

3/20/2014 9.2 21

6/25/2014 8.0 22

9/11/2014 8.9 22

CS‐WB02‐LGR‐01 7/30/2012 200 31

4/30/2013 170 3,100

6/12/2013 160 2,400

7/22/2013 140 1,800

9/18/2013 100 1,700

12/4/2013 86 3,200

6/24/2014 59 2,400

CS‐WB03‐LGR‐01 7/24/2012 13 27

3/17/2014 13 28

6/24/2014 12 29

CS‐WB03‐UGR‐01 7/24/2012 8.0 90

8/30/2012 7.9 79

10/2/2012 7.7 67

4/22/2013 7.5 67

6/12/2013 8.7 72

7/22/2013 9.5 76

9/18/2013 7.5 70

12/4/2013 8.2 75

3/17/2014 8.1 75

6/24/2014 7.8 77

9/10/2014 8.2 77

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

tran s‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

PZ‐03 7/20/2012 0.12 0.070 1.2 1.6 0.080 0.080

1/9/2013 0.12 0.070 1.6 1.7 0.080 0.080

4/16/2013 0.12 0.070 0.79 1.0 0.080 0.080

PZ‐04 7/20/2012 0.12 0.070 0.67 0.050 0.080 0.080

1/9/2013 0.12 0.070 2.0 0.10 0.080 0.080

4/16/2013 0.12 0.070 2.5 0.050 0.080 0.080

TSW‐02 4/16/2013 0.12 0.070 31 2.6 0.080 0.080

TSW‐06 7/20/2012 0.12 0.070 0.060 0.050 0.080 0.080

4/18/2013 0.12 0.070 1.4 0.27 0.080 0.080

VEW‐13 4/16/2013 0.12 0.070 17 0.67 0.080 0.080

VEW‐16 7/18/2012 0.12 0.070 0.93 0.050 0.080 0.080

4/17/2013 0.12 0.070 16 0.22 0.080 0.080

VEW‐18 7/18/2012 0.12 2.2 6.7 1.1 0.080 0.080

4/18/2013 0.12 0.23 13 0.42 0.080 0.080

VEW‐20 7/18/2012 0.12 96 5.8 190 10 0.080

4/16/2013 0.12 8.2 0.43 19 0.72 0.080

VEW‐21 4/16/2013 0.12 0.070 0.060 1.4 0.080 0.080

VEW‐23 4/16/2013 0.12 0.070 7.0 1.6 0.080 0.080

VEW‐26 7/18/2012 0.12 0.070 1.6 0.40 0.080 0.080

VEW‐28A 7/18/2012 0.12 0.070 11 5.2 0.080 0.080

4/18/2013 0.12 0.070 11 5.1 0.080 0.080

VEW‐28B 7/18/2012 0.12 0.070 46 2.1 0.080 0.080

8/30/2012 0.12 0.070 20 1.6 0.080 0.080

10/1/2012 0.12 0.070 4.8 0.66 0.080 0.080

4/18/2013 0.12 0.070 15 1.5 0.080 0.080

VEW‐29 7/18/2012 0.12 0.070 4.5 0.19 0.080 0.080

4/17/2013 0.12 0.41 56 0.32 0.080 0.080

VEW‐31 7/18/2012 0.12 0.070 3.5 0.050 0.080 0.080

4/17/2013 0.12 0.22 60 0.51 0.080 0.080

I10‐4 3/7/2012 0.12 0.070 4.5 1.9 0.080 0.080

6/4/2012 0.12 0.070 5.2 2.5 0.080 0.080

8/3/2012 0.12 0.070 3.8 1.6 0.080 0.080

8/6/2012 0.12 0.070 5.2 2.0 0.080 0.080

8/16/2012 0.12 0.070 3.9 1.7 0.080 0.080

8/30/2012 0.12 0.070 4.5 2.2 0.080 0.080

12/3/2012 0.12 0.070 4.1 1.9 0.080 0.080

3/12/2013 0.12 0.070 4.8 2.0 0.080 0.080

4/23/2013 0.12 0.070 4.3 1.9 0.080 0.080

6/26/2013 0.12 0.070 3.9 1.6 0.080 0.080

9/9/2013 0.12 0.070 3.4 1.7 0.080 0.080

12/9/2013 0.12 0.070 4.0 1.6 0.080 0.080

CS‐MW35‐LGR 3/20/2012 0.12 0.070 1.3 0.050 0.080 0.080

6/11/2012 0.12 0.070 2.8 0.050 0.080 0.080

9/12/2012 0.12 0.070 1.2 0.050 0.080 0.080

12/13/2012 0.12 0.070 1.5 0.050 0.080 0.080

6/25/2013 0.12 0.070 0.79 0.050 0.080 0.080

9/5/2013 0.12 0.070 0.69 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.46 0.050 0.080 0.080

6/18/2014 0.12 0.070 0.51 0.050 0.080 0.080

9/9/2014 0.12 0.070 0.35 0.050 0.080 0.080

CS‐WB01‐LGR‐02 7/31/2012 0.12 0.070 20 5.3 0.080 0.080

9/4/2012 0.12 0.070 14 4.0 0.080 0.080

4/29/2013 0.12 0.070 5.8 1.8 0.080 0.080

6/13/2013 0.12 0.070 9.3 2.8 0.080 0.080

3/20/2014 0.12 0.070 11 2.5 0.080 0.080

CS‐WB01‐LGR‐03 7/31/2012 0.12 0.070 2.1 10 0.080 0.080

9/4/2012 0.12 0.070 2.3 8.5 0.080 0.080

4/29/2013 0.12 0.070 1.1 3.8 0.080 0.080

6/13/2013 0.12 0.070 2.5 9.8 0.080 0.080

Table 7.9    ISCO Treatability Study Additional Monitoring Location VOC Analytical Results



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

tran s‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

3/20/2014 0.12 0.070 2.3 6.5 0.080 0.080

CS‐WB01‐LGR‐04 7/31/2012 0.12 0.070 0.060 0.050 0.080 0.080

9/4/2012 0.12 0.070 0.060 0.14 0.080 0.080

4/25/2013 0.12 0.070 0.060 0.050 0.080 0.080

6/13/2013 0.12 0.11 0.060 0.13 0.080 0.080

3/20/2014 0.12 0.23 0.060 0.050 0.080 0.080

CS‐WB01‐LGR‐05 7/31/2012 0.12 0.070 0.060 0.050 0.080 0.080

9/4/2012 0.12 0.070 0.12 0.20 0.080 0.080

4/25/2013 0.12 0.070 0.18 0.050 0.080 0.080

6/13/2013 0.12 0.070 0.33 0.050 0.080 0.080

3/20/2014 0.12 0.070 0.31 0.16 0.080 0.080

CS‐WB01‐LGR‐06 7/30/2012 0.12 0.41 0.25 2.4 0.080 0.080

9/4/2012 0.12 0.31 0.20 1.9 0.080 0.080

4/25/2013 0.12 0.24 0.70 0.75 0.080 0.080

6/13/2013 0.12 0.55 0.29 0.82 0.080 0.080

3/20/2014 0.12 0.30 0.34 0.37 0.080 0.080

CS‐WB01‐LGR‐07 7/30/2012 0.12 0.19 18 16 0.080 0.080

9/4/2012 0.12 0.20 15 12 0.080 0.080

4/25/2013 0.12 0.18 8.6 8.0 0.080 0.080

6/13/2013 0.12 0.21 11 12 0.080 0.080

3/20/2014 0.12 0.18 14 11 0.080 0.080

CS‐WB01‐LGR‐08 7/30/2012 0.12 1.5 2.3 7.9 0.080 0.080

9/4/2012 0.12 0.95 3.1 6.8 0.080 0.080

4/25/2013 0.12 0.87 2.2 4.4 0.080 0.080

6/13/2013 0.12 1.6 5.6 9.4 0.080 0.080

3/20/2014 0.12 1.2 5.2 7.0 0.080 0.080

CS‐WB02‐LGR‐03 7/30/2012 0.12 0.070 5.5 0.56 0.080 0.080

9/4/2012 0.12 0.070 5.0 2.8 0.080 0.080

4/30/2013 0.12 0.070 5.3 2.5 0.080 0.080

6/12/2013 0.12 0.070 4.7 1.9 0.080 0.080

3/19/2014 0.12 0.070 6.1 2.2 0.080 0.080

CS‐WB02‐LGR‐04 7/30/2012 0.12 0.070 4.6 13 0.080 0.080

9/4/2012 0.12 0.070 3.1 9.5 0.080 0.080

4/30/2013 0.12 0.070 3.6 8.8 0.080 0.080

6/12/2013 0.12 0.070 4.2 8.8 0.080 0.080

3/19/2014 0.12 0.070 4.0 8.0 0.080 0.080

CS‐WB02‐LGR‐05 7/27/2012 0.12 0.070 1.4 4.4 0.080 0.080

9/4/2012 0.12 0.070 1.0 3.7 0.080 0.080

4/29/2013 0.12 0.070 0.44 1.3 0.080 0.080

6/12/2013 0.12 0.070 2.6 2.7 0.080 0.080

3/19/2014 0.12 0.070 1.1 2.2 0.080 0.080

CS‐WB02‐LGR‐06 7/27/2012 0.12 0.24 2.2 4.0 0.21 0.080

9/4/2012 0.12 0.070 1.5 4.0 0.080 0.080

4/29/2013 0.12 0.070 0.62 1.5 0.080 0.080

6/12/2013 0.12 0.23 3.0 3.4 0.21 0.080

3/19/2014 0.12 0.17 1.1 2.1 0.19 0.080

CS‐WB02‐LGR‐07 7/27/2012 0.12 0.48 0.35 0.36 0.080 0.080

9/4/2012 0.12 0.55 0.060 0.47 0.080 0.080

4/29/2013 0.12 0.60 0.060 0.22 0.080 0.080

6/12/2013 0.12 0.32 2.1 0.72 0.080 0.080

3/19/2014 0.12 0.69 0.44 0.55 0.080 0.080

CS‐WB02‐LGR‐08 7/27/2012 0.12 3.0 0.45 0.89 0.78 0.080

9/4/2012 0.12 2.4 0.68 0.89 0.66 0.080

4/29/2013 0.12 1.2 0.58 0.66 0.23 0.080

6/12/2013 0.12 2.0 4.0 0.73 0.54 0.080

3/19/2014 0.12 1.3 0.87 0.66 0.30 0.080

CS‐WB03‐LGR‐03 7/24/2012 0.12 0.070 0.060 0.050 0.080 0.080

9/5/2012 0.12 0.26 18 9.3 0.080 0.080

4/22/2013 0.12 0.27 35 12 0.080 0.080

6/12/2013 0.12 0.15 13 7.2 0.080 0.080

3/17/2014 0.12 0.070 31 8.2 0.080 0.080



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

tran s‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

CS‐WB03‐LGR‐04 7/24/2012 0.12 0.070 26 8.6 0.080 0.080

9/5/2012 0.12 0.070 15 8.4 0.080 0.080

4/22/2013 0.12 0.070 30 10 0.080 0.080

6/12/2013 0.12 0.070 12 5.9 0.080 0.080

3/17/2014 0.12 0.070 18 6.5 0.080 0.080

CS‐WB03‐LGR‐05 7/24/2012 0.12 0.070 11 4.3 0.080 0.080

9/5/2012 0.12 0.070 15 5.5 0.080 0.080

4/22/2013 0.12 0.070 19 5.1 0.080 0.080

6/12/2013 0.12 0.070 14 5.3 0.080 0.080

3/17/2014 0.12 0.070 16 3.8 0.080 0.080

CS‐WB03‐LGR‐06 7/24/2012 0.12 0.070 22 5.3 0.080 0.080

9/5/2012 0.12 0.71 3.3 0.56 0.080 0.080

4/23/2013 0.12 0.24 4.3 0.91 0.080 0.080

6/12/2013 0.12 0.75 1.6 1.2 0.080 0.080

3/17/2014 0.12 1.3 5.0 0.93 0.080 0.080

CS‐WB03‐LGR‐07 7/25/2012 0.12 6.4 1.6 3.0 0.080 0.080

9/5/2012 0.12 6.5 1.0 2.5 0.080 0.080

4/23/2013 0.12 9.0 0.52 1.5 0.080 0.080

6/12/2013 0.12 9.8 0.48 1.9 0.080 0.080

3/17/2014 0.12 4.6 0.83 0.34 0.080 0.080

CS‐WB03‐LGR‐08 7/25/2012 0.12 6.9 1.3 1.7 0.080 0.080

9/5/2012 0.12 6.1 1.1 2.1 0.080 0.080

4/23/2013 0.12 5.1 0.95 1.5 0.080 0.37

6/12/2013 0.12 4.5 0.21 0.96 0.080 0.42

3/17/2014 0.12 2.0 1.1 0.69 0.080 0.080

CS‐WB04‐BS‐01 9/6/2012 0.12 0.070 0.19 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.060 0.050 0.080 0.080

CS‐WB04‐BS‐02 9/6/2012 0.12 0.10 0.33 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.060 0.050 0.080 0.080

CS‐WB04‐CC‐01 9/6/2012 0.12 0.60 0.26 0.050 0.080 0.080

3/6/2014 0.12 0.69 0.060 0.050 0.080 0.080

CS‐WB04‐CC‐02 9/6/2012 0.12 0.070 0.47 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.060 0.050 0.080 0.080

CS‐WB04‐CC‐03 9/6/2012 0.12 0.070 2.7 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.060 0.050 0.080 0.080

CS‐WB04‐LGR‐01 7/26/2012 0.12 0.070 0.37 0.050 0.080 0.080

9/6/2012 0.12 0.070 0.57 0.050 0.080 0.080

4/24/2013 0.12 0.070 0.58 0.050 0.080 0.080

12/2/2013 0.12 0.070 0.31 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.50 0.050 0.080 0.080

6/25/2014 0.12 0.070 0.94 0.050 0.080 0.080

9/17/2014 0.12 0.070 0.89 0.050 0.080 0.080

CS‐WB04‐LGR‐03 7/26/2012 0.12 0.070 0.060 0.050 0.080 0.080

9/6/2012 0.12 0.070 0.25 0.050 0.080 0.080

4/24/2013 0.12 0.070 0.060 0.050 0.080 0.080

3/6/2014 0.12 0.070 0.060 0.050 0.080 0.080

CS‐WB04‐LGR‐04 7/26/2012 0.12 0.19 0.060 0.050 0.080 0.080

9/6/2012 0.12 0.10 0.41 0.22 0.080 0.080

4/24/2013 0.12 0.070 0.35 0.24 0.080 0.080

3/6/2014 0.12 0.070 0.060 0.050 0.080 0.080

CS‐WB04‐LGR‐06 3/13/2012 0.12 3.2 35 11 0.080 0.080

7/26/2012 0.12 2.2 20 6.4 0.080 0.080

9/6/2012 0.12 2.6 26 8.6 0.20 0.080

12/12/2012 0.12 3.2 38 11 0.080 0.080

4/24/2013 0.12 2.9 35 11 0.25 0.080

6/20/2013 0.12 3.5 39 13 0.40 0.080

9/23/2013 0.12 2.7 28 9.4 0.25 0.080

3/6/2014 0.12 2.9 34 10 0.28 0.080

6/25/2014 0.12 2.6 32 7.8 0.23 0.080

CS‐WB04‐LGR‐07 3/13/2012 0.12 3.2 32 11 0.080 0.080

7/26/2012 0.12 1.8 12 5.2 0.080 0.080



Well ID Sample Date
1,1‐Dichloro‐

ethene

cis ‐1,2‐

Dichloroethene

Tetrachloro‐

ethene (PCE)

Trichloroethene 

(TCE)

tran s‐1,2‐

Dichloroethene
Vinyl chloride

µg/L µg/L µg/L µg/L µg/L µg/L

9/6/2012 0.12 2.2 23 8.1 0.20 0.080

12/12/2012 0.12 2.5 28 9.6 0.27 0.080

4/24/2013 0.12 2.3 12 4.7 0.080 0.080

6/20/2013 0.12 2.5 19 7.0 0.23 0.080

9/23/2013 0.12 2.1 20 7.0 0.18 0.080

3/6/2014 0.12 2.5 26 9.2 0.21 0.080

6/25/2014 0.12 2.6 33 8.7 0.22 0.080

CS‐WB04‐LGR‐08 7/26/2012 0.12 0.070 0.31 1.1 0.080 0.080

9/6/2012 0.12 0.070 0.38 0.69 0.080 0.080

4/24/2013 0.12 0.070 0.40 0.65 0.080 0.080

6/20/2013 0.12 0.070 0.39 0.98 0.080 0.080

3/6/2014 0.12 0.070 0.33 0.74 0.080 0.080

CS‐WB04‐LGR‐09 3/13/2012 0.12 0.070 10 7.8 0.080 0.080

7/25/2012 0.12 0.070 8.5 7.0 0.080 0.080

9/6/2012 0.12 0.070 7.3 5.7 0.080 0.080

12/12/2012 0.12 0.070 8.6 6.4 0.080 0.080

4/24/2013 0.12 0.070 3.8 3.5 0.080 0.080

6/20/2013 0.12 0.070 6.0 5.9 0.080 0.080

9/23/2013 0.12 0.070 8.4 8.3 0.080 0.080

3/6/2014 0.12 0.070 5.6 4.7 0.080 0.080

6/25/2014 0.12 0.070 11 7.1 0.080 0.080

CS‐WB04‐LGR‐10 3/13/2012 0.12 0.070 1.1 0.66 0.080 0.080

7/25/2012 0.12 0.070 1.6 0.63 0.080 0.080

9/6/2012 0.12 0.070 1.2 0.54 0.080 0.080

12/12/2012 0.12 0.070 1.4 0.60 0.080 0.080

4/24/2013 0.12 0.070 1.1 0.51 0.080 0.080

6/20/2013 0.12 0.070 1.4 0.73 0.080 0.080

9/23/2013 0.12 0.070 1.2 0.58 0.080 0.080

3/6/2014 0.12 0.070 1.7 0.65 0.080 0.080

6/25/2014 0.12 0.070 2.4 0.87 0.080 0.080

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

PZ‐03 7/20/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 5.6 1.9 0.10 9.9 3.2 0.081 1.0 22

4/16/2013 1.8 1.4 0.20 0.30 1.0 4.0 7.5 0.10 1.0 3.2 2.1 1.0 120

PZ‐04 7/20/2012 1.9 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.37 1.0 8.0

4/16/2013 1.8 0.20 0.20 0.30 1.5 4.0 1.9 0.10 1.0 3.2 0.46 1.0 19

TSW‐02 4/16/2013 1.8 0.40 0.20 0.30 1.0 3.0 1.9 0.10 1.9 #N/A 0.81 1.0 8.0

TSW‐06 7/20/2012 1.8 0.20 0.20 0.30 1.2 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/20/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 13 3.2 0.081 1.0 41

4/18/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.33 1.0 10

VEW‐13 4/16/2013 1.8 0.70 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.56 1.0 8.0

VEW‐16 7/18/2012 1.8 0.20 0.20 0.30 3.1 6.0 1.9 0.20 1.2 3.2 0.12 1.0 74

7/18/2012 1.8 0.20 0.20 0.30 2.3 3.6 1.9 0.20 2.3 3.2 1.2 1.6 44

4/17/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.84 1.0 40

VEW‐18 7/18/2012 2.7 5.1 0.20 0.30 6.1 3.0 1.9 0.20 22 3.2 17 1.0 440

7/18/2012 1.8 0.20 0.20 0.30 1.0 3.9 1.9 0.20 1.1 3.2 0.23 1.0 18

4/18/2013 1.8 6.0 1.9 0.30 18 23 28 0.10 12 3.2 0.15 1.0 350

VEW‐20 7/18/2012 3.2 17 3.9 0.30 79 29 12 0.20 49 3.2 4.1 1.0 130

7/18/2012 1.9 0.20 0.20 0.30 1.0 3.8 1.9 0.20 1.0 3.2 0.73 1.3 8.0

4/16/2013 1.8 1.0 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.22 1.0 8.0

VEW‐21 4/16/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

VEW‐23 4/16/2013 1.8 17 19 0.30 8.7 39 87 0.10 36 3.2 5.4 1.0 290

VEW‐26 7/18/2012 2.5 0.20 0.20 0.30 1.5 4.0 1.9 0.20 2.4 3.2 0.84 1.0 8.0

7/18/2012 1.9 0.20 0.20 0.30 1.0 3.3 1.9 0.20 2.0 3.2 1.2 1.0 8.0

VEW‐28A 7/18/2012 2.4 6.1 2.2 0.30 8.8 12 6.4 0.20 5.2 3.2 1.3 1.0 34

7/18/2012 2.5 0.20 0.20 0.30 1.0 3.8 1.9 0.20 1.0 3.2 0.081 2.0 8.0

4/18/2013 1.8 7.7 3.4 0.30 9.8 16 9.2 0.10 7.3 3.2 0.081 1.0 39

VEW‐28B 7/18/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.20 1.6 3.2 0.081 1.0 100

7/18/2012 2.1 0.40 0.20 0.30 1.0 5.2 1.9 0.20 11 3.2 0.081 1.0 380

8/30/2012 1.8 0.70 0.20 0.30 1.0 3.2 1.9 0.10 1.4 3.2 0.081 1.0 130

VEW‐29 7/18/2012 1.8 0.50 0.20 0.30 1.0 3.0 1.9 0.20 2.0 3.2 0.19 1.0 8.0

7/18/2012 2.3 2.2 0.20 0.30 1.2 6.6 11 0.20 2.8 3.2 0.25 1.0 8.0

4/17/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.2 3.2 0.45 1.0 11

VEW‐31 7/18/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.20 1.0 3.2 0.55 1.2 8.0

7/18/2012 2.5 0.50 0.20 0.30 1.0 5.9 1.9 0.20 1.3 3.2 0.61 1.0 8.0

4/17/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.53 1.0 61

I10‐4 3/7/2012 1.8 0.20 0.20 0.30 1.6 7.0 40 0.10 1.0 3.2 0.081 1.0 74

3/7/2012 4.7 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 52

8/3/2012 3.0 0.20 0.20 0.30 1.0 3.0 7.0 0.10 1.0 3.2 0.081 1.0 97

8/6/2012 3.2 0.20 0.20 0.30 1.0 3.0 3.2 0.10 1.4 3.2 0.081 1.0 95

8/16/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 86

8/30/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.3 63

4/23/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.12 1.0 86

CS‐MW35‐LGR 3/20/2012 #N/A #N/A #N/A 0.50 1.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

6/11/2012 #N/A #N/A #N/A 0.50 1.0 #N/A 3.0 0.10 #N/A #N/A #N/A #N/A #N/A

9/12/2012 #N/A #N/A #N/A 0.50 1.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

12/13/2012 #N/A #N/A #N/A 0.50 1.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

6/25/2013 #N/A #N/A #N/A 0.50 1.0 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

9/5/2013 #N/A #N/A #N/A 0.50 2.5 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

3/6/2014 #N/A #N/A #N/A 0.50 2.4 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

3/13/2014 1.8 2.2 0.20 #N/A #N/A 3.0 #N/A #N/A 1.0 3.2 1.0 1.0 8.0

6/18/2014 #N/A #N/A #N/A 0.50 1.7 #N/A 1.9 0.10 #N/A #N/A #N/A #N/A #N/A

9/9/2014 1.8 1.3 0.20 0.50 2.0 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

CS‐WB01‐LGR‐02 7/31/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 2.3 3.2 0.081 1.0 9.0

7/31/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 8.0 3.2 0.081 1.0 24

4/29/2013 2.2 0.20 0.20 0.30 1.8 3.0 1.9 0.10 1.0 3.2 0.60 1.0 23

CS‐WB01‐LGR‐03 7/31/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.4 3.2 0.081 1.0 10

7/31/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 7.4 3.2 0.081 1.0 10

4/29/2013 1.8 0.20 0.20 0.30 1.3 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

CS‐WB01‐LGR‐04 7/31/2012 1.8 0.20 0.20 0.30 3.5 3.0 1.9 0.10 2.2 3.2 0.081 1.0 14

7/31/2012 1.8 0.20 0.20 0.30 1.9 3.0 1.9 0.10 9.3 3.2 0.081 1.0 18

4/25/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 26

CS‐WB01‐LGR‐05 7/31/2012 1.8 0.20 0.20 0.30 1.9 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/31/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 17 3.2 0.081 1.0 15

4/25/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.10 1.0 24

CS‐WB01‐LGR‐06 7/30/2012 1.8 0.20 0.20 0.30 1.8 3.0 1.9 0.10 1.5 3.2 0.081 1.0 11

7/30/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.1 3.2 0.081 1.0 22

4/25/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.13 1.0 30

CS‐WB01‐LGR‐07 7/30/2012 1.8 0.20 0.20 0.30 4.9 3.0 1.9 0.10 3.5 3.2 0.081 1.0 20

7/30/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 7.8 3.2 0.081 1.0 16

4/25/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 33

CS‐WB01‐LGR‐08 7/30/2012 1.8 0.20 0.20 0.30 8.2 3.0 1.9 0.10 11 3.2 0.081 1.0 42

7/30/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 8.7 3.2 0.081 1.0 32

4/25/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 6.3 3.2 0.083 1.0 32

CS‐WB02‐LGR‐03 7/30/2012 1.8 0.20 0.20 0.30 3.1 3.0 1.9 0.10 2.0 3.2 0.081 1.0 8.0

7/30/2012 1.8 0.20 0.20 0.30 5.5 3.0 1.9 0.10 5.6 3.2 0.081 1.0 8.2

4/30/2013 1.8 0.20 0.20 0.30 2.4 3.0 1.9 0.10 1.0 3.2 0.31 1.0 22

CS‐WB02‐LGR‐04 7/30/2012 1.8 0.20 0.20 0.30 1.1 3.0 1.9 0.10 2.2 3.2 0.081 1.0 8.0

7/30/2012 2.5 0.20 0.20 0.30 6.0 3.0 1.9 0.10 13 3.2 0.081 1.0 14

4/30/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.28 1.0 20

CS‐WB02‐LGR‐05 7/27/2012 1.8 0.20 0.20 0.30 1.3 3.0 1.9 0.20 4.6 3.2 0.081 1.0 12

7/27/2012 4.1 0.20 0.20 0.30 1.6 8.8 1.9 0.10 4.1 3.2 0.14 1.0 11

Table 7.10   ISCO Treatability Study Additional Monitoring Location Metals Analytical Results



Well ID
Sample 

Date
Antimony Arsenic Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Thallium Zinc

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

4/29/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.8 3.2 1.1 1.0 27

CS‐WB02‐LGR‐06 7/27/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.20 3.9 3.2 0.081 1.0 11

7/27/2012 4.1 0.20 0.20 0.30 2.0 6.4 1.9 0.10 3.9 3.2 0.081 1.0 8.0

4/29/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.8 3.2 0.67 1.0 8.0

CS‐WB02‐LGR‐07 7/27/2012 1.8 0.20 0.20 0.30 4.2 3.0 1.9 0.20 4.6 3.2 0.081 1.0 11

7/27/2012 2.4 0.20 0.20 0.30 1.7 6.4 1.9 0.10 2.2 3.2 0.081 1.0 9.7

4/29/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 2.1 1.0 8.0

CS‐WB02‐LGR‐08 7/27/2012 1.8 0.20 0.20 0.30 1.9 3.0 1.9 0.20 4.5 3.2 0.081 1.0 13

7/27/2012 3.6 0.20 0.20 0.30 2.7 6.7 1.9 0.10 4.1 3.2 0.081 1.0 12

4/29/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.9 3.2 1.1 1.0 8.0

CS‐WB03‐LGR‐03 7/24/2012 4.7 0.20 0.20 0.30 2.7 3.0 1.9 0.10 1.1 3.2 0.081 1.0 8.0

7/24/2012 3.0 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

4/22/2013 1.8 0.20 0.20 0.30 1.5 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

CS‐WB03‐LGR‐04 7/24/2012 5.2 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.9 3.2 0.081 1.0 8.0

7/24/2012 2.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.6 3.2 0.081 1.0 8.0

4/22/2013 1.8 0.20 0.20 0.30 2.9 3.0 1.9 0.10 2.4 3.2 0.081 1.0 19

CS‐WB03‐LGR‐05 7/24/2012 4.7 0.20 0.20 0.30 1.0 3.0 1.9 0.10 8.7 3.2 0.081 1.0 8.0

7/24/2012 3.0 0.20 0.20 0.30 1.0 3.0 1.9 0.10 6.2 3.2 0.081 1.0 8.0

4/22/2013 1.8 0.20 0.20 0.30 4.3 3.0 1.9 0.10 11 3.2 0.18 1.0 25

CS‐WB03‐LGR‐06 7/24/2012 4.4 1.0 0.20 0.30 1.4 3.0 1.9 0.10 1.4 3.2 0.081 1.0 8.0

7/24/2012 2.4 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

4/23/2013 1.8 0.20 0.20 0.30 1.3 3.0 1.9 0.10 1.0 3.2 1.4 1.0 8.0

CS‐WB03‐LGR‐07 7/25/2012 4.8 0.20 0.20 0.30 1.9 3.0 1.9 0.10 1.9 3.2 0.081 1.0 8.0

7/25/2012 2.7 0.20 0.20 0.30 1.0 10 1.9 0.20 1.3 3.2 0.081 1.1 8.0

4/23/2013 1.8 0.20 0.20 0.30 3.9 3.0 1.9 0.10 1.7 3.2 0.76 1.0 32

CS‐WB03‐LGR‐08 7/25/2012 3.7 0.60 0.20 0.30 1.3 3.0 1.9 0.10 1.0 3.2 0.081 1.0 14

7/25/2012 4.5 0.20 0.20 0.30 1.0 10 1.9 0.10 1.0 3.2 0.081 1.0 8.0

4/23/2013 1.8 0.20 0.20 0.30 1.9 3.0 1.9 0.10 1.0 3.2 0.085 1.0 22

CS‐WB04‐LGR‐01 7/26/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.1 3.2 0.081 1.0 8.0

7/26/2012 4.0 0.20 0.20 0.30 1.0 7.3 1.9 0.10 1.0 3.2 0.44 1.0 8.0

4/24/2013 1.8 0.20 0.20 0.30 1.7 3.0 1.9 0.10 1.0 3.2 0.081 1.0 24

12/2/2013 1.8 0.20 0.20 0.50 2.4 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

3/6/2014 1.8 0.20 0.20 0.50 3.6 3.0 1.9 0.10 2.0 3.2 1.0 1.0 58

6/25/2014 1.8 0.20 0.20 0.50 3.5 3.0 1.9 0.10 1.0 3.2 1.0 1.0 12

9/10/2014 1.8 1.0 0.20 0.50 1.6 3.0 1.9 0.10 1.0 3.2 1.0 1.0 8.0

CS‐WB04‐LGR‐03 7/26/2012 1.8 0.20 0.20 0.30 1.4 3.0 1.9 0.20 1.0 3.2 0.081 1.0 8.0

7/26/2012 3.8 0.20 0.20 0.30 1.0 6.8 1.9 0.10 1.0 3.2 0.081 1.0 8.0

4/24/2013 1.8 0.20 0.20 0.30 1.2 3.0 1.9 0.10 1.0 3.2 0.081 1.0 20

CS‐WB04‐LGR‐04 7/26/2012 2.4 0.20 0.20 0.30 1.0 3.0 1.9 0.20 1.0 3.2 0.081 1.0 8.0

7/26/2012 3.8 0.20 0.20 0.30 1.0 7.3 1.9 0.10 1.0 3.2 0.081 1.0 8.0

4/24/2013 1.8 0.20 0.20 0.30 2.0 3.0 1.9 0.10 1.0 3.2 0.98 1.0 26

CS‐WB04‐LGR‐06 7/26/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.5 3.2 0.081 1.0 8.0

7/26/2012 4.5 0.20 0.20 0.30 1.0 7.0 1.9 0.10 1.3 3.2 0.081 1.0 9.0

4/24/2013 1.8 0.20 0.20 0.30 1.4 3.0 1.9 0.10 1.7 5.6 0.47 1.0 83

CS‐WB04‐LGR‐07 7/26/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.7 3.2 0.081 1.0 8.0

7/26/2012 4.8 0.20 0.20 0.30 1.0 6.5 1.9 0.10 1.1 3.2 0.081 1.0 9.1

4/24/2013 1.8 0.20 0.20 0.30 1.3 3.0 1.9 0.10 1.5 3.2 0.41 1.0 11

CS‐WB04‐LGR‐08 7/26/2012 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.20 6.4 3.2 0.081 1.0 12

7/26/2012 3.5 0.20 0.20 0.30 1.9 7.5 1.9 0.10 6.3 3.2 0.14 1.0 16

4/24/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 5.0 3.2 0.081 1.0 26

CS‐WB04‐LGR‐09 7/25/2012 3.9 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 8.0

7/25/2012 3.9 0.20 0.20 0.30 1.0 8.3 1.9 0.10 1.0 3.2 0.081 1.0 15

4/24/2013 1.8 0.20 0.20 0.30 2.1 3.0 1.9 0.10 1.0 3.2 0.081 1.0 24

CS‐WB04‐LGR‐10 7/25/2012 3.9 0.20 0.20 0.30 2.6 3.0 1.9 0.10 1.2 3.2 0.081 1.0 30

7/25/2012 3.9 0.20 0.20 0.30 1.0 9.5 1.9 0.20 1.0 3.2 0.081 1.0 13

4/24/2013 1.8 0.20 0.20 0.30 1.0 3.0 1.9 0.10 1.0 3.2 0.081 1.0 26

#N/A indicates that the metal was not tested.

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.

Red text indicates dissolved metals analysis.

Black text indicates total metals analysis.



Well ID Sample Date Chloride Sulfate

mg/L mg/L

Table 7.11   ISCO Treatability Study Additional 

Monitoring Location Anion Results

PZ‐03 7/20/2012 13 10

4/16/2013 13 11

PZ‐04 7/20/2012 19 32

4/16/2013 19 28

TSW‐02 4/16/2013 7.4 190

TSW‐06 7/20/2012 14 32

4/18/2013 24 194/18/2013 24 19

VEW‐13 4/16/2013 4.9 79

VEW‐16 7/18/2012 5.5 24

4/17/2013 5.3 15

VEW‐18 7/18/2012 5.1 35

4/18/2013 6.7 140

VEW‐20 7/18/2012 11 230

4/16/2013 11 290

VEW‐21 4/16/2013 10 110

VEW‐23 4/16/2013 10 310

VEW‐26 7/18/2012 6.3 24

VEW‐28A 7/18/2012 13 18

4/18/2013 13 18

VEW 28B 7/18/2012 11 58VEW‐28B 7/18/2012 11 58

8/30/2012 11 53

4/18/2013 13 55

VEW‐29 7/18/2012 6.9 110

4/17/2013 5.3 71

VEW‐31 7/18/2012 14 26

4/17/2013 22 330

I10‐4 3/7/2012 11 16

8/3/2012 12 17

8/6/2012 12 16

8/16/2012 11 16

8/30/2012 11 16

4/23/2013 11 17

CS MW35 LGR 3/13/2014 26 130CS‐MW35‐LGR 3/13/2014 26 130

9/9/2014 21 100

CS‐WB01‐LGR‐02 7/31/2012 14 17

4/29/2013 13 16

CS‐WB01‐LGR‐03 7/31/2012 11 19

4/29/2013 13 17

CS‐WB01‐LGR‐04 7/31/2012 12 41

4/25/2013 13 37

CS‐WB01‐LGR‐05 7/31/2012 12 42



Well ID Sample Date Chloride Sulfate

mg/L mg/L

4/25/2013 13 41

CS‐WB01‐LGR‐06 7/30/2012 12 40

4/25/2013 13 39

/ /CS‐WB01‐LGR‐07 7/30/2012 12 16

4/25/2013 13 15

CS‐WB01‐LGR‐08 7/30/2012 13 26

4/25/2013 13 25

CS‐WB02‐LGR‐03 7/30/2012 17 23

4/30/2013 17 20

CS‐WB02‐LGR‐04 7/30/2012 12 23CS WB02 LGR 04 7/30/2012 12 23

4/30/2013 13 22

CS‐WB02‐LGR‐05 7/27/2012 12 26

4/29/2013 12 24

CS‐WB02‐LGR‐06 7/27/2012 12 27

4/29/2013 13 24

CS‐WB02‐LGR‐07 7/27/2012 15 39

4/29/2013 12 36

CS‐WB02‐LGR‐08 7/27/2012 18 32

4/29/2013 17 29

CS‐WB03‐LGR‐03 7/24/2012 14 17

4/22/2013 13 16

CS‐WB03‐LGR‐04 7/24/2012 14 24

4/22/2013 13 244/22/2013 13 24

CS‐WB03‐LGR‐05 7/24/2012 14 39

4/22/2013 13 37

CS‐WB03‐LGR‐06 7/24/2012 14 51

4/23/2013 13 48

CS‐WB03‐LGR‐07 7/25/2012 18 59

4/23/2013 13 52

CS‐WB03‐LGR‐08 7/25/2012 12 37

4/23/2013 9.8 29

CS‐WB04‐LGR‐01 7/26/2012 15 75

4/24/2013 11 68

12/2/2013 12 77

3/6/2014 11 0.26

6/25/2014 11 746/25/2014 11 74

9/10/2014 11 73

CS‐WB04‐LGR‐03 7/26/2012 14 54

4/24/2013 15 49

CS‐WB04‐LGR‐04 7/26/2012 14 50

4/24/2013 14 46

CS‐WB04‐LGR‐06 7/26/2012 11 22

4/24/2013 11 21

CS‐WB04‐LGR‐07 7/26/2012 17 47



Well ID Sample Date Chloride Sulfate

mg/L mg/L

4/24/2013 12 22

CS‐WB04‐LGR‐08 7/26/2012 11 26

4/24/2013 12 23

/ /CS‐WB04‐LGR‐09 7/25/2012 15 16

4/24/2013 15 16

CS‐WB04‐LGR‐10 7/25/2012 18 15

4/24/2013 19 14

Detections are bolded.  Results not highlighted are detections above the RL.

Not detected. Reported result is reported as the MDL and flagged U.Not detected.  Reported result is reported as the MDL and flagged U.

Trace value.  Reported result is a value between the MDL and the RL and is flagged F.



PCE Concentration Graphs 



Piezometer Monitoring Wells (PZ) 

 
• PZ-01 
• PZ-02 
• PZ-05 
• PZ-06 
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PZ-01 Precipitation Injection 1 Injection 2 
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PZ-02 Precipitation Injection 1 Injection 2 
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PZ-05 Precipitation Injection 1 Injection 2 
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PZ-06 Precipitation Injection 1 Injection 2 



Treatability Study Wells (TSW) 
• TSW-01 
• TSW-03 
• TSW-04 
• TSW-05 
• TSW-07 
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TSW-01 Precipitation Injection 1 Injection 2 
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TSW-03 Precipitation Injection 1 Injection 2 
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TSW-04 Precipitation Injection 1 Injection 2 
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TSW-05 Precipitation Injection 1 Injection 2 
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TSW-07 Precipitation Injection 1 Injection 2 



Vapor Extraction Wells (VEW) 
• VEW-15 
• VEW-19 
• VEW-25 
• VEW-27 
• VEW-32 
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VEW-15 Precipitation Injection 1 Injection 2 
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VEW-19 Precipitation Injection 1 Injection 2 



 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

0 

100 

200 

300 

400 

500 

4/1/2012 10/18/2012 5/6/2013 11/22/2013 6/10/2014 12/27/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

VEW-25 Precipitation Injection 1 Injection 2 
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VEW-27 Precipitation Injection 1 Injection 2 
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VEW-32 Precipitation Injection 1 Injection 2 



West Bay Lower Glen Rose Wells 
• CS-WB01-LGR-01 
• CS-WB02-LGR-01 
• CS-WB03-LGR-01 
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CS-WB01-LGR-01 Precipitation Injection 1 Injection 2 
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CS-WB02-LGR-01 Precipitation Injection 1 Injection 2 



 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

0 

250 

500 

750 

1000 

4/1/2012 10/18/2012 5/6/2013 11/22/2013 6/10/2014 12/27/2014 

D
ai

ly
 p

re
ci

p
it

at
io

n
 (

in
.)

 

P
C

E 
co

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

CS-WB03-LGR-01 Precipitation Injection 1 Injection 2 



West Bay Upper Glen Rose Wells 
• CS-WB03-UGR-01 
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CS-WB03-UGR-01 Precipitation Injection 1 Injection 2 



Metal Concentration Graphs



Treatability Study Wells (TSW) 
• TSW-03 
• TSW-04 
• TSW-07 
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TSW-03 Metals Concentrations  

Chromium Arsenic Injection 1 Injection 2 Precipitation 
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TSW-04 Metals Concentrations  

Chromium Arsenic Injection 1 Injection 2 Precipitation 
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TSW-07 Metals Concentrations  

Chromium Arsenic Injection 1 Injection 2 Precipitation 



Vapor Extraction Wells (VEW) 
• VEW-19 
• VEW-25 
• VEW-27 
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VEW-19 Metals Concentrations  

Chromium Arsenic Copper Zinc 

Injection 1 Injection 2 Precipitation 
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VEW-25 Metals Concentrations  

Chromium Arsenic Copper Nickel 

Zinc Injection 1 Injection 2 Precipitation 
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VEW-27 Metals Concentrations  

Chromium Arsenic Nickel 

Injection 1 Injection 2 Precipitation 



West Bay Lower Glen Rose Wells 
• CS-WB02-LGR-01 
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WB02-LGR-01 Metals Concentrations  

Chromium Injection 1 Injection 2 Precipitation 



Anion Concentration Graphs 

 



Piezometer Monitoring Wells (PZ) 

 
• PZ-01 
• PZ-02 
• PZ-05 
• PZ-06 
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PZ-01 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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PZ-02 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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PZ-05 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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PZ-06 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 



Treatability Study Wells (TSW) 
• TSW-01 
• TSW-03 
• TSW-04 
• TSW-05 
• TSW-07 
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TSW-01 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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TSW-03 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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TSW-04 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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TSW-05 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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Vapor Extraction Wells (VEW) 
• VEW-19 
• VEW-25 
• VEW-27 
• VEW-32 
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Chloride Injection 1 Injection 2 Sulfate 

0 

5000 

10000 

15000 

20000 

25000 

30000 

35000 

40000 

0 

25 

50 

75 

100 

125 

150 

175 

4/1/2012 10/18/2012 5/6/2013 11/22/2013 6/10/2014 12/27/2014 

Su
lf

at
e

 c
o

n
ce

n
ta

ti
o

n
 (

µ
g/

L)
 

C
h

lo
ri

d
e

 c
o

n
ce

n
tr

at
io

n
 (

µ
g/

L)
 

VEW-27 Anion Concentrations 

Chloride Injection 1 Injection 2 Sulfate 
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West Bay Lower Glen Rose Wells 
• CS-WB01-LGR-01 
• CS-WB02-LGR-01 
• CS-WB03-LGR-01 
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West Bay Upper Glen Rose Wells 
• CS-WB03-UGR-01  
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