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1.0 Introduction 

On behalf of Chevron Environmental Management Company (EMC), URS Corporation (URS) 
conducted the 2011 Annual Groundwater (GW) Monitoring Event from June 20 to 27, 2011 at 
the former Unocal Chemical Distribution Facility (Unocal), located at 2100 East 37th Street 
North in Wichita, Kansas.   

The property is located in the southeast corner of the southwest quarter of Section 27, 
Township 26 South, Range 1 East.  Operations at the former facility included receiving bulk 
shipments of liquid chemicals (primarily industrial solvents); temporarily storing these chemicals 
in above ground storage tanks; and filling orders for both drummed and bulk shipments.  All 
facility structures, including an above ground chemical storage tank farm and the warehouse 
building, have been removed.  A 7-foot (ft) tall chain-link fence with a locked gate secures the 
Unocal property.  The groundwater treatment building and all monitoring and former recovery 
wells are also secured with locks. 

The 2011 Annual GW Monitoring Event (hereafter referred to as the June 2011 Event) consisted 
of measuring groundwater levels and collecting groundwater samples from monitoring wells and 
former recovery wells.  Results from this monitoring event were used for the following purposes: 

1) To determine the lateral extent of the volatile organic compounds (VOCs) in 
groundwater; 

2) To evaluate the reduction of primary VOCs in the on-site portion of Plumelet A.  
Monitoring in this area consists of the quarterly interim measure (IM) monitoring 
program that was described  in the Chevron EMC letter to the Kansas Department 
of Health and Environment (KDHE) dated February 11, 2010 (URS, February 
2010);  

3) To evaluate the current status of the off-site portions of Plumelets A and B on the 
Coleman Facility (formerly referred to as the Enhanced Reductive Dechlorination 
Pilot Test); 

4) To evaluate the current status of the on-site portions of Plumelets B and C related 
to the phytoremediation IM; and 
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5) To evaluate the reduction of primary VOCs for Plumelets D, E, and F.  
Monitoring in this area consists of the quarterly monitoring program for 
monitored natural attenuation (MNA) that was described in the Final Revision 1 

Feasibility Study Report (URS, June 2009) and discussed in subsequent 
correspondence with the KDHE.   

This report presents the results of the June 2011 Event and includes additional information that 
KDHE requested in a letter dated April 3, 2007 (KDHE, April 2007). 

1.1 Report Organization 

The organization of the June 2011 Event report is as follows: 

Section 2.0 – Describes details regarding the water level measurements, sample collection and 
analysis, and quality assurance (QA)/quality control (QC) procedures that were followed for the 
June 2011 Event.  Section 2.0 includes a summary of groundwater monitoring activities (Table 
1) and a tabulation of water level measurements that were used to develop the groundwater 
potentiometric surface maps for the June 2011 Event (Table 2). 

Section 3.0 – Includes a brief discussion of historical data trends.  Table 3 provides the VOC 
concentrations in groundwater through June 2011.  A summary of the Mann-Kendall Tests are 
provided in Table 4. 

Section 4.0 – Includes a discussion of the on-site Plumelet A monitoring results pertaining to the 
Injection IM.  Results from the fifth monitoring round in March 2011 (hereafter referred to as the 
March 2011 Event) are also included in this report and are discussed in Section 4.0.  The VOC 
results that exceed the KDHE Tier 2 Risk-Based Standards for Kansas (RSK) residential levels at 
the on-site Plumelet A monitoring wells are included in Table 5.  Other results associated with 
the on-site Plumelet A monitoring, such as volatile fatty acids (VFAs), dissolved gases, dissolved 
oxygen (DO), and oxidation-reduction potential (ORP) are included in Table 6.   

Section 5.0 – Includes a discussion of the results associated with the off-site Plumelets A and B.  
The VOC results that exceed the KDHE Tier 2 RSK residential levels for the off-site Plumelets 
A and B monitoring wells in June 2011 are included in Table 7.  Other results associated with the 
off-site Plumelets A and B monitoring, such as carbon dioxide (CO2), DO, and ORP are included 
in Table 8.   

Section 6.0 – Includes a discussion of the results associated with the on-site Plumelets B and C.  
Table 9 provides a phytoremedial growth summary for hybrid willow (Salix alba).  The 
plantation was planted in April 2010.  The VOC results that exceed the KDHE Tier 2 RSK 
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residential levels at the on-site Plumelets B and C monitoring wells in June 2011 are included in 
Table 10.   

Section 7.0 – Includes a discussion of the results associated with the quarterly MNA monitoring 
of Plumelets D, E, and F.  The VOC results exceeding the KDHE Tier 2 RSK residential levels 
at the MNA wells are included in Table 11.  The results of the natural attenuation parameters, 
dissolved gases, and field parameters are included in Table 12. 

Section 8.0 – Includes references used in the report. 

This document contains a large number of maps to illustrate the features and data discussed in 
the report.  Figure 1 is a site map that shows the location of wells sampled during the June 2011 
Event.  Figures 2 and 3 provide potentiometric surface maps for the site-wide area and the 
former Unocal site, respectively.  Figures 4 through 7 are site-wide maps that show concentration 
contours for individual chloroethene compounds in groundwater based on the June 2011 results.  
Figure 8 is a site-wide map that displays the June 2011 results for petroleum hydrocarbons.  
Figure 9 displays the June 2011 analytical results in data boxes for wells associated with the 
Plumelet A Injection IM.  Figures 10 through 13 are maps of Plumelets B and C that show 
concentration contours for individual chloroethene compounds in groundwater based on the June 
2011 results.  Figure 14 displays VOC results for wells used for MNA.  The entire set of site 
maps display the historical extents of contamination observed in the individual plumelet areas 
that are based on previous groundwater results that exceeded the KDHE Tier 2 RSK residential 
levels for individual constituents of concern (COCs).  It is readily apparent from cursory 
examination of the groundwater maps that the present extents of COC exceedances are much 
smaller than the historical extents for each plumelet.   
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2.0 Annual Groundwater Monitoring Activities 

The June 2011 Event was conducted in accordance with Consent Order No. 91-E-206 between 

Unocal and the KDHE, dated March 23, 1992 (KDHE, March 1992), and the Final Revision 2 

Sampling and Analysis Plan (SAP) (URS, July 2008) (hereafter referred to as the SAP), which 
was approved by the KDHE on July 15, 2008 (KDHE, July 2008).  The primary objective of the 
SAP was to establish procedures to collect and report groundwater data that accurately represent 
groundwater flow and contaminant concentration trends.  The SAP identified 28 wells that 
represent the “core” monitoring well network for the facility.  Each year, a letter is prepared prior 
to the Annual GW Monitoring Event detailing changes and additions to the groundwater 
monitoring schedule, any additional proposed environmental sampling activities, or other work 
to be conducted as part of the annual event. 

For the June 2011 Event, Chevron EMC collected samples from the 28 core wells and 31 
additional monitoring and former recovery wells.  The June 2011 Event was coordinated with the 
Unified School District (USD) 259; split samples were collected by USD for wells that lie on the 
USD property.  All samples collected from wells for the June 2011 Event were analyzed for 
VOCs by U.S. Environmental Protection Agency (EPA) Method SW8260B.  The results were 
used to establish the lateral extent of VOCs in the groundwater as of June 2011.  Samples were 
also collected for: VFAs, dissolved gases, and CO2 in on-site Plumelet A wells; CO2 in off-site 
Plumelets A and B wells; and a full-suite of MNA parameters, dissolved gases, and CO2 in 
Plumelets D, E and F.  The results were used to evaluate the remedial progress for the IMs that 
were performed at the plumelets.  Table 1 summarizes the wells and laboratory analyses included 
in the June 2011 Event.  Figure 1 presents the well locations. 

2.1 Sampling and Analytical Procedures 

The June 2011 Event consisted of measuring groundwater elevations, measuring water quality 
parameters from monitoring wells and former recovery wells, and collecting groundwater 
samples for laboratory analyses .  The groundwater well gauging and sample locations are shown 
on Figure 1.  Water level measurements were taken at 96 wells; depth to water (DTW) was 
measured to the nearest 0.01 ft from the top of the well casing using a Solinst oil/water interface 
probe.  Field observations and measurements made during gauging activities in June 2011 were 
recorded on the synoptic water level form (see Appendix A).  Field observations and 
measurements of the groundwater levels during the March 2011 Event are also included in 
Appendix A.   

Groundwater samples were collected from 59 wells in accordance with the procedures in the 
SAP (URS, July 2008); 10 of these wells were former recovery wells.  The samples were 
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collected from wells on the former Unocal, Coleman, USD 259, and Hillmann (Pinsker) 
properties.  The following location identifier prefixes are used to identify the various wells: 

 MW - monitoring wells on the Unocal or Coleman properties; 

 USD - monitoring wells on the USD property; 

 PMW - monitoring wells on the Hillmann (Pinsker) property; 

 P and PZ - piezometers; 

 R - former recovery wells; and 

 TW - test wells. 

The wells were purged and the samples were collected using one of the following methods: 

1) Low-flow purging via peristaltic pump or dedicated submersible pump, then 
collecting the sample; 

2) Purging three well volumes via peristaltic pump or dedicated submersible pump, 
then collecting the sample; or 

3) Purging the well completely dry (for low yielding wells) via peristaltic pump or 
dedicated submersible pump, then collecting the sample after some period of 
recovery. 

For all wells, dedicated tubing was used to prevent potential cross-contamination among wells 
and to eliminate the need to decontaminate tubing.  After the sample was collected, the tubing 
was removed from the well and discarded.   

Low-flow purging via peristaltic pump or submersible pump was the preferred purging method.  
If proper drawdown was maintained (i.e., drawdown was less than 0.5 ft) during low-flow 
purging, a sample was collected once the water quality parameters stabilized in accordance with 
the SAP (URS, July 2008).  If drawdown was greater than 0.5 ft during purging, the well was 
sampled after three well volumes were removed.  Water quality parameters (i.e., temperature, 
specific conductivity, pH, ORP, and turbidity) were measured using a Horiba U-52 water quality 
meter and flow-through cell.  DO was measured using a downhole YSI Professional Optical DO 
meter.  At former recovery wells where samples were collected from the adjacent 1-inch 
diameter former recovery well piezometer, the optical DO meter could not fit down the well 
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casing alongside the tubing.  In these circumstances, the DO was measured with a Horiba U-52 
water quality meter mounted in a flow through cell.   

When collecting a sample with a peristaltic pump, the “straw method” was used in accordance 
with the SAP (URS, July 2008).  The purpose of this sampling technique is to prevent the loss of 
VOCs while the water sample is being collected.  The “straw method” consists of filling the 
tubing using the peristaltic pump, disconnecting from the pump (while retaining a siphon), and 
removing the tubing from the well.  The groundwater sample was either drained through the 
tubing into the sample vial or was pumped in reverse direction out of the tubing into the sample 
vial.  This process was repeated until a sufficient volume of groundwater was obtained to fill all 
volatile organic analysis (VOA) containers. 

Low-flow purging prior to sampling was employed for the majority of wells sampled during the 
June 2011 Event.  The three well volume purge method was used at 23 of the 59 monitoring 
wells, including MW-4, MW-5, MW-8, MW-25 through MW-28, P-2, P-13D, P-15D, PMW-4, 
PMW-5, PMW-7, PMW-8, R-2, R-3, TW-2A, TW-4, USD-1 through USD-4, and USD-MW-3.  
Wells that went dry before three well volumes had been purged were allowed to recharge, and 
then a sample was collected with the purging device.  Seven of the 59 monitoring wells were 
purged dry during the June 2011 Event, including P-9, P-13S, P-14S, P-15S, P-17S, P-18, and 
P-19.  Field observations and measurements made during purging and sampling activities in June 
2011 were recorded on monitoring well purge forms (see Appendix A).  The field observations 
and measurement forms for the March 2011 Event are also included in Appendix A.   

Sample containers were provided by the analytical laboratories.  Table 1 summarizes the sample 
containers and preservatives used during the June 2011 Event.  Following sample collection, 
labels were attached to the sample containers, which were then inserted into sealable plastic 
bags.  The packaged samples were placed on ice to maintain sample temperature below 4 degrees 
Celsius (ºC) and shipped via overnight courier to the analytical laboratory using proper chain-of-
custody procedures, in accordance with the SAP (URS, July 2008). 

All laboratory analyses, with the exception of the VFAs, were conducted by Lancaster 
Laboratories in Lancaster, Pennsylvania, a KDHE-certified laboratory.  The VFAs were analyzed 
by Microseeps, Inc. in Pittsburg, Pennsylvania, a National Environmental Laboratory 
Accreditation Conference (NELAC)-certified laboratory.  The data validation report (DVR) and 
laboratory analytical reports for the June 2011 Event are provided in Appendices B and C, 
respectively.  The data validation report and laboratory analytical reports for the March 2011 
Event are also included in Appendices B and C.  The VOC analytical results for the June 2011 
Event are presented in Table 3. 
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Decontamination of non-dedicated sampling equipment (i.e., oil/water interface probe) was 
performed prior to and after each use in accordance with the SAP.  Decontamination consisted of 
an Alconox®/potable water wash followed by a distilled water rinse.  Dedicated Proactive™ 
Tempest Twister submersible pumps were used at six monitoring wells:  MW-5, P-13D, P-14D, 
P-15D, P-16D, and P-17D.  After use, the dedicated submersible pumps were rinsed thoroughly 
with distilled water to remove any residue or debris and placed within dedicated and labeled 
storage containers.   

Investigation-derived waste (IDW) generated from well sampling activities included purge water 
and decontamination water.  IDW was stored in 55-gallon drums that were removed by Clean 
Harbors of Wichita, Kansas on September 7, 2011. 

2.2 Groundwater Level Measurements 

On June 20, 2011, a synoptic water level survey was conducted as part of the June 2011 Event to 
determine the potentiometric surface.  During this time, visual observations of the integrity of the 
wells were recorded.   

Table 2 summarizes the historical groundwater elevation data from previous gauging events.  In 
addition to the June 2011 Event, three well gauging events occurred since the 2010 Annual GW 
Monitoring Event (hereafter referred to as the June 2010 Event).  Select wells were gauged 
during the three events in February 2011, March 2011, and May 2011.  In June 2011, 96 wells 
and piezometers were gauged.  Depth to groundwater in June 2011 ranged from 1.52 ft below top 
of casing (BTOC) at MW-8 to 21.15 ft BTOC at PMW-20.  The groundwater elevations ranged 
from 1317.63 ft above sea level (MSL) at MW-22 to 1337.87 ft MSL at PMW-4.  Non-aqueous 
phase liquid (NAPL) was not detected in any of the wells during the well gauging activities. 

A potentiometric surface was generated based on groundwater levels measured in 92 wells and 
piezometers.  All of these wells and piezometers had previously been surveyed to the same 
vertical datum (North American Vertical Datum 1988).  The top of casing (TOC) elevation for 
USD-MW-18 was provided by USD, but the vertical datum was not known.  Since the initial 
potentiometric surface generated by including USD-MW-18 looked suspect, that well was not 
included in the final potentiometric surface.  Figures 2 and 3 illustrate the site-wide 
potentiometric surface and the potentiometric surface for the former Unocal site, respectively.  
The groundwater well elevations relative to MSL, the groundwater flow direction, and the 
locations of the gauged wells are presented in Figures 2 and 3.  It should be noted that the former 
groundwater extraction system is no longer operational; therefore, the potentiometric surface 
represents static conditions.  As shown on Figure 2, the site-wide groundwater flow direction is 
generally to the south, southwest, and west, which is consistent with the previous monitoring 
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events.  Figure 3, drawn with half-foot contours, illustrate slight variations in the potentiometric 
surface in the northwest portion of the former Unocal site and portions of the USD property.   

During the June 2011 Event, artesian conditions were not observed in the seven monitoring wells 
located on the Coleman property (MW-8, R-2, R-3, R-4, R-8, TW-4, and PZ-1) where 
groundwater had surfaced under non-pumping conditions from July 2008 to June 2010.  After 
the first observation of artesian hydrologic conditions during the 2008 Annual GW Monitoring 
Event, a letter was issued to KDHE (URS, September 2008) that described the artesian 
conditions, previous communication with Coleman, and a proposed observation schedule for this 
area.  Since September 2008, URS has been inspecting this area on a monthly basis.  
Observations from the inspections are reported to the Coleman representative and the KDHE 
following each monthly inspection.  

Visual observations during the June 2011 Event indicated that the network of monitoring wells, 
piezometers, and former recovery wells on the former Unocal, Coleman, USD 259, and 
Hillmann (Pinsker) properties was generally in good condition, with the following exceptions: 

 A crack in the well pad at R-4 was observed.  Due to its location on the corner, it 
is believed that a heavy truck drove over the edge of the well pad during road 
construction at the Coleman property; 

 Missing or damaged bolts were observed at wells MW-2, P-2, P-3, PMW-2, 
PMW-6, TW-4, USD-2, and USD-MW-18; 

 A well vault lid was missing at USD-13.  Although the well casing at USD-13 
was secured with a well plug, the outside of the well’s inner casing was exposed 
to the atmosphere; 

 The well plugs at MW-5 and MW-23 were either damaged or did not fit securely 
on the well.  An attempt was made to replace the well plug at MW-5; however, 
the replacement plug interfered with the closing of the well vault lid.  The well 
plug at MW-23 was successfully replaced; and  

 The well casing at MW-12S is damaged, therefore, a Solinst oil/water interface 
probe was not able to be lowered into the well; therefore, MW-12S was not 
gauged during the June 2011 Event. 

Across the entire study area, the groundwater elevations ranged from 1,322 to 1,345 ft MSL in 
2008, 1,321 to 1,345 ft MSL in 2009, from 1,321.24 to 1,347.01 ft MSL in 2010, and from 
1317.63 to 1337.87 ft MSL in 2011.  Due to successive years of heavy rainfall, the groundwater 
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elevations for the 2008 through 2010 events were significantly higher than the groundwater 
elevations in 2007, which ranged from 1,316.58 to 1,337.40 ft MSL.  During the June 2011 
Event, groundwater elevations were observed to be similar to the groundwater elevations in 
2007.   

Precipitation totals (rainfall only) for the 2007, 2008, and 2009 calendar years were above the 
average yearly rainfall total of 30.38 inches for Wichita, Kansas.  In 2007, the total precipitation 
was 37.97 inches.  In 2008, a precipitation record was set for Wichita with 53.82 inches of 
rainfall.  In 2009, the total precipitation was 37.54 inches.  These above average precipitation 
totals have contributed to the relatively high groundwater levels experienced at the site in past 
years, including those observed during the June 2010 Event.  Due to the lower rainfall totals in 
2010 and 2011; however, groundwater elevations observed in June 2011 were lower than those 
observed during the June 2010 Event.  The rainfall total of 28.17 inches for 2010 is less than the 
average yearly rainfall total of 30.38 inches.  In addition, the rainfall total of 12.79 inches from 
January to July 2011 is lower than the historical average total of 18.86 inches and the rainfall 
totals for the same seasonal period for the previous five years.  A chart comparing annual 
cumulative precipitation to the normal average is presented below.
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Note:  Precipitation data includes only rainfall data obtained from National Oceanic and Atmospheric Administration (NOAA), National Weather Service: 
http://www.crh.noaa.gov/ict/climate/f6form.php. 
 
Normal precipitation values obtained from the NOAA, National Weather Service: http://www.crh.noaa.gov/ict/scripts/displayNormals.php. 
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2.3 Quality Assurance/Quality Control Procedures 

Field and laboratory QA/QC procedures, described in the SAP (URS, July 2008), were followed 
during the June 2011 Event.  The DVR for the June 2011 Event is included as Appendix B, while 
the laboratory analytical reports are included as Appendix C.  The DVR and laboratory analytical 
reports for the March 2011 Event are also included in Appendices B and C, respectively, since 
they have not previously been submitted to KDHE.  Laboratory QA/QC samples included 
surrogates, method blanks, laboratory control samples (LCSs), matrix spikes (MSs), and matrix 
spike duplicates (MSDs).  The laboratory data for both events are considered acceptable and 
useable. 

Field equipment was calibrated daily in accordance with manufacturer’s guidelines and 
non-dedicated sampling/gauging equipment was decontaminated prior to use in each well.  The 
field data are considered acceptable.   

2.4 Proposed Wells to be Abandoned and/or Plugged and Abandoned 

As part of the June 2011 Event activities, available information on the following wells were 
reviewed to determine whether these wells could be abandoned and/or plugged and abandoned: 

 R-9 and MW-11:  These wells, located on the Coleman property, could not be 
found during multiple annual field events due to Coleman performing previous 
site construction/maintenance in these areas.  R-9 is located in a parking area that 
has been recovered, while MW-11 is located adjacent to a drainage area that was 
modified.  Chevron EMC is requesting permission from Coleman and KDHE to 
formally abandon R-9 and MW-11 and to remove them from Chevron’s well 
inventory.  

 MW-12S:  This well has a bent casing and cannot be gauged or sampled.  
Chevron EMC is requesting permission from KDHE to plug and abandon MW-
12S and to formally remove it from Chevron’s well inventory. 

 P-3:  This well is located on the Coleman property, approximately 500 ft south of 
the downgradient portion of Plumelet A.  This well is in the vicinity of P-4.  
Chevron EMC is proposing to use P-4 as a background well and to plug and 
abandon P-3, which is no longer needed.  Chevron EMC is requesting permission 
from Coleman and KDHE to plug and abandon P-3 and to formally remove it 
from Chevron’s well inventory. 
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 PZ-2:  This well is located on the Coleman property, approximately 75 ft south of 
Plumelet A.  This well is in the immediate vicinity of R-8.  Chevron EMC is 
proposing to use R-8 for future gauging and/or sampling events (as needed) and to 
plug and abandon PZ-2, which is no longer needed.  Chevron EMC is requesting 
permission from Coleman and KDHE to plug and abandon PZ-2 and to formally 
remove it from Chevron’s well inventory. 

 PZ-1:  This well is located on the Coleman property, approximately 35 ft 
northwest of Plumelet B.  This well is located immediately downgradient of R-3.  
Chevron EMC is proposing to use R-3 for future gauging and/or sampling events 
(as needed) and to plug and abandon PZ-1, which is no longer needed.  Chevron 
EMC is requesting permission from Coleman and KDHE to plug and abandon 
PZ-1 and to formally remove it from Chevron’s well inventory. 

 MW-7:  This well is located on the Coleman property, approximately 525 ft west 
of the downgradient portion of Plumelet F.  This well is located near a low spot in 
the driveway and has historically been covered with stormwater following rainfall 
events.  Since this well is not needed for plumelet delineation purposes, Chevron 
EMC is requesting permission from Coleman and KDHE to plug and abandon 
MW-7 and to formally remove it from Chevron’s well inventory. 



 

2011 Annual GW Monitoring Report Page 3-1 Final 
Former Unocal - Wichita, Kansas  February 2012 

3.0 Contaminant Trends Over Time 

The historical and current analytical data (included in Appendix D) were statistically analyzed 
using the Mann-Kendall test to evaluate general trends for analytes at each well from 1998 to 
2011.  The majority of the active remedial actions implemented throughout the study area took 
place during this period of time.  The results for these statistical tests are shown in Table 4.  
Since relevant trends are presented for specific IM areas later in this report, trends for specific 
wells in each plumelet are not included in this section.  

The Mann-Kendall analysis is performed annually as a screening tool to evaluate whether 
concentration trends are changing over time, but the Mann-Kendall analysis alone does not 
provide enough information to explicitly state that a trend exists.  Therefore, the Mann-Kendall 
analysis should be used in conjunction with the overall knowledge of the specific plumelets (as 
discussed in Sections 4.0 through 7.0). 

Wells with moderate to significant impacts were selected for testing because those wells had an 
adequate number of detections over time to evaluate trends.  Wells with fewer detections or no 
contamination (primarily found outside of the plumelets) did not exhibit an adequate number of 
detections over time to perform the Mann-Kendall Test.  Moreover, the concentration trends in 
these wells were considered less meaningful with regard to understanding the transport and 
degradation mechanisms that have occurred. 

Overall, the majority of COCs detected throughout the contaminant plumes show downward 
trends in concentration over time.  However, certain analytes displayed increasing concentrations 
(upward trend) during the historical monitoring period.  The list below shows each analyte that 
exhibited an upward trend in June 2011 along with the location of the well and the previous 
trends observed for that analyte.  Further discussion of these trends is provided in the relevant 
section (Sections 4.0 through 7.0), except for the background wells MW-2 and USD-MW-14.  
Note that methyl tert-butyl ether (MTBE) was found in low concentrations (less than 6 
milligrams per liter [mg/L]) in both background wells but was significantly below the KDHE 
Tier 2 RSK residential level of 133 mg/L.  

Well Location Analyte 
Previous Trend 

(2009) 
Previous Trend 

(2010) 
Current Trend 

(2011) 
On-Site Plumelet A 

P-5 Shallow Well in  
Plumelet A Source Area 

Acetic Acid 
Butyric Acid 

Pentanoic Acid 

Not Evaluated 
Not Evaluated 
Not Evaluated 

Not Evaluated 
Not Evaluated 
Not Evaluated 

Upward 
Upward 
Upward 

P-11 Deep Well in Plumelet A 
Source Area 

Butyric Acid 
Pentanoic Acid 
Vinyl Chloride 

Not Evaluated 
Not Evaluated 

No Trend 

Not Evaluated 
Not Evaluated 

No Trend 

Upward 
Upward 
Upward 
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Well Location Analyte 
Previous Trend 

(2009) 
Previous Trend 

(2010) 
Current Trend 

(2011) 
On-Site Plumelet A (Continued) 

P-6 Deep Well Immediately 
Downgradient of Source Area 

1,1-DCA 
Chloroethane 

No Trend 
No Trend 

No Trend 
No Trend 

Upward 
Upward 

P-12 Deep Boundary Well Chloroethane 
Naphthalene 

Toluene 
Xylenes 

No Trend 
No Trend 
No Trend 
No Trend 

No Trend 
No Trend 
No Trend 
No Trend 

Upward 
Upward 
Upward 
Upward 

Off-Site Plumelets A and B 
TW-3 Midgradient, Plumelet A 1,2-Dichlorobenzene No Trend Undetermined Upward 
R-2 Midgradient, Plumelet B CO2 Undetermined Upward Upward 

TW-4 Midgradient, Plumelet B 1,2-Dichlorobenzene No Trend No Trend Upward 
R-4 Downgradient from  

Interceptor B, Plumelet B 
Methane 
MTBE 

Upward 
Undetermined 

Upward 
Upward 

Upward 
Upward 

R-5 Downgradient from  
Interceptor B, Plumelet A 

cis-1,2-DCE 
Methane 

Methylene Chloride 
TCE 

trans-1,2-DCE 

Upward 
Upward 

Downward 
Undetermined 
Undetermined 

Upward 
Upward 

Undetermined 
Upward 

Undetermined 

Upward 
Upward 
Upward 
Upward 
Upward 

R-6 Downgradient from  
Interceptor B, Plumelet A 

1,1-DCA 
1,2-Dichlorobenzene 

cis-1,2-DCE 
Methane 

Undetermined 
Undetermined 
Undetermined 
Undetermined 

Undetermined 
Upward 

Undetermined 
Upward 

Upward 
Upward 
Upward 
Upward 

MW-18 Downgradient from  
Interceptor A, Plumelet A 

Carbon Disulfide 
cis-1,2-DCE 

Ethane 
Methane 
Toluene 

trans-1,2-DCE 
Vinyl Chloride 

No Trend 
Undetermined 

Upward 
Upward 

Undetermined 
Upward 
Upward 

Upward 
Upward 
Upward 
Upward 

Undetermined 
Upward 
Upward 

Upward 
Upward 
Upward 
Upward 
Upward 
Upward 
Upward 

MW-20 Downgradient from  
Interceptor A, Plumelet A 

Methane Undetermined Upward Upward 

R-10 Downgradient from  
Interceptor A, Plumelet A 

Ethane 
Methane 

Upward 
Upward 

Upward 
Upward 

Upward 
Upward 

R-12 Downgradient from  
Interceptor A, Plumelet B 

1,1-DCE 
1,2-Dichlorobenzene 

1,2-DCA 
Benzene 

CO2 
Ethane 

Methane 
trans-1,2-DCE 
Vinyl Chloride 

Downward 
Upward 

Downward 
Downward 

Upward 
Undetermined 

Upward 
Downward 

Undetermined 

Downward 
Upward 

Downward 
Downward 

Upward 
Upward 
Upward 

Undetermined 
Undetermined 

Upward 
Upward 
Upward 
Upward 
Upward 
Upward 
Upward 
Upward 
Upward 

On-Site Plumelets B and C 
MW-4 -- TCE No Trend No Trend Upward 

Off-Site Plumelets D, E, and F 
MW-5 -- 1,1-DCA Undetermined Undetermined Upward 
USD-1 Midgradient, Plumelet E Chloroform No Trend Undetermined Upward 
USD-2 Midgradient, Plumelet F Chloroform No Trend No Trend Upward 
PMW-5 Midgradient, Plumelet F PCE No Trend No Trend Upward 
TW-2A Downgradient, Plumelet F 1,2-Dichlorobenzene Undetermined Upward Upward 

Background Wells 
USD-MW-14 Northeast of Site MTBE No Trend No Trend Upward 

MW-2 Onsite between  
Plumelets A and B 

MTBE No Trend No Trend Upward 

 
CO2 - Carbon dioxide. DCE - Dichloroethene. PCE - Tetrachloroethene. 
DCA - Dichloroethane. MTBE - Methyl tert-butyl ether. TCE - Trichloroethene. 
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Generally speaking, it appears that most of the upward trends observed are associated with the 
onset of reducing conditions and reductive dechlorination processes in groundwater, as follows: 

 Increasing concentrations of degradation products associated with reductive 
dechlorination of tetrachloroethene (PCE) and trichloroethene (TCE), including 
cis-1,2-dichloroethene (DCE), trans-1,2-DCE, and vinyl chloride; 

 Increasing concentrations of 1,1-dichloroethane (DCA), 1,2-DCA, chloroethane, 
and ethane, which are produced during the reductive dechlorination of chlorinated 
ethanes;  

 Indicators of reducing conditions, such as CO2 and methane; and 

 VFA parameters that are the result of injections that have occurred in the vicinity 
of Plumelet A. 

A variety of additional constituents do not fall into these categories, such as the upwards trends 
of 1,2-dichlorobenzene and petroleum hydrocarbons in certain wells. 
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4.0 On-Site Plumelet A Monitoring Results 

This section provides the results and conclusions from groundwater monitoring for the Injection 
IM that was performed at the Plumelet A source area.  Four quarters of post-injection monitoring 
were required by KDHE to monitor the effects of the injected materials on groundwater 
concentrations.  Along with those data for the four quarters of post-injection monitoring, the 
2011 Annual Event is presented as a fifth event.  Additionally, pre-injection groundwater data is 
provided for comparison. 

4.1 Plumelet A Monitoring 

In December 2009, an IM was performed in the vicinity of the on-site portion of Plumelet A.  
The objective of this IM was to: 

 Lower chlorinated solvent concentrations to below KDHE Tier 2 RSK residential 
levels via enhanced and natural attenuation in the P-5 source area; and 

 Reduce the potential for off-site migration of contaminants in that area. 

The IM consisted of an injection of a combination of Hydrogen Release Compound (eXtended 
formula) (HRC-X®) and glycerol into the saturated zone of Plumelet A.  The glycerol was 
injected to initiate an immediate reductive dechlorination effect on groundwater in Plumelet A; 
the HRC-X® was expected to take longer to initiate, but would be effective for three to five 
years.  Implementation of the injections is described in the Documentation of Injection Interim 

Measure Activities letter to KDHE (URS, February 2010).  KDHE approved this document with 
comments in a response letter dated March 4, 2010 (KDHE, March 2010).   

In accordance with the approved monitoring plan, quarterly events were performed to monitor 
the effect from the injection of HRC-X® and glycerol at Plumelet A from March 2010 to June 
2011.  The monitoring rounds are described as follows: 

 Round 1 – May 2009 Annual Event:  Pre-injection monitoring. 

 Round 2 – March 2010: 1st Post-injection monitoring. 

 Round 3 – June 2010 Annual Event: 2nd Post-injection monitoring. 

 Round 4 – November 2010: 3rd Post-injection monitoring. 

 Round 5 – March 2011: 4th Post-injection monitoring. 

 Round 6 – June 2011 Annual Event: 5th Post-injection monitoring. 

For rounds one through four, groundwater results and DVRs were presented in previous reports 
specific to those rounds.  A separate report for Round 5 was not previously submitted to KDHE.  
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For the fifth and sixth rounds of monitoring, samples were collected from 17 monitoring wells:  
P-1, P-2, P-5, P-6, P-9, P-10, P-11, P-12, TW-3, P-13S through P-16S and P-13D through P-16D 
(TW-3 is located downgradient of the treatment area).  Figure 1 presents the well locations.  The 
samples were analyzed by Lancaster Laboratories, in Lancaster, Pennsylvania, for VOCs by EPA 
Method SW8260B and dissolved gases (methane, ethane, ethene [MEE], and CO2) by EPA 
Method SW8015Mod.  Additionally, samples were analyzed by Microseeps, Inc., in Pittsburg, 
Pennsylvania for VFAs by an ion chromatography method.  The collective results for all 
analyses were used to evaluate the effectiveness of the HRC-X®/glycerol injections on 
stimulating reductive dechlorination.  Table 1 summarizes the wells and analyses used as part of 
the monitoring of on-site Plumelet A.   

During the fifth and sixth rounds of groundwater monitoring, eleven VOCs were found to exceed 
their KDHE Tier 2 RSK residential levels: 

 PCE;  Methylene chloride; 

 TCE;  1,1,1-trichloroethane (TCA); 

 cis-1,2-DCE;  1,1-DCA; 

 trans-1,2-DCE;  Naphthalene; and 

 1,1-DCE;  1,2,4-Trimethylbenzene. 

 Vinyl chloride;  

 
The results from the May 2009 Annual Event through the June 2011 Annual Event (Rounds 1 
through 6) were evaluated to ascertain the effects of the IM injection over time.  Table 5 presents 
the results for all VOCs that exceeded KDHE Tier 2 RSK residential levels during at least one of 
the six monitoring events.  Figure 9 shows the location of the current monitoring wells relative to 
the injection rows and presents analytical results for the baseline (May 2009) and five post-
injection events.  

Results for VFAs, dissolved gases (MEE and CO2), and field parameters (DO and ORP) 
collected from Plumelet A are included in Table 6.  Data for selected analytes for Plumelet A 
wells are shown on Figure 9. 

According to information provided by Regenesis, HRC-X® is a sorbitol-based polylactate 
compound that upon introduction to the groundwater releases lactic acid into the groundwater.  
This lactic acid is metabolized by native microorganisms, with the primary path being 
conversion of lactic acid to pyruvic acid and, in turn, the pyruvic acid to acetic acid.  Two 
additional VFAs, butyric acid and propionic acid, are also produced.  Glycerol degrades rapidly, 
and was expected to initiate reductive dechlorination before the HRC-X® became effective.  The 
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injections appear to have initiated changes in the groundwater chemistry, including the 
production of VFAs, an overall decrease in ORP, production of dissolved gases, and the 
biochemical transformation of chlorinated ethenes (reductive dechlorination).  Major decreases 
in contaminant concentrations have been observed during the study period. 

4.2 Evaluation of Plumelet A IM Monitoring Results 

As requested by KDHE, the analytical data collected for the Plumelet A IM were evaluated to 
determine the effectiveness of the IM and a path forward for this area.   

4.2.1 Analytical Results for Wells with COC Trends 

For wells with sufficient analytical data and moderate to high concentration levels (P-2, P-5, P-6, 
P-9 through P-12, and TW-3), the Mann-Kendall results (Table 4) and graphs showing 
concentration trends over time were prepared.  These wells follow the “centerline” of Plumelet A 
from the more contaminated portions downgradient and are grouped in pairs of shallow and deep 
wells.  The following discussion for each well pair is focused on the physical location of the pair 
relative to the rows of injection points, beginning with the wells near the central portion of the 
area of injection.  Concentration trend plots were also prepared for select wells.  These trend 
plots are included in Appendix E.  Figures 4 through 8 are concentration contour maps for 
individual COCs (chlorinated ethenes) and petroleum hydrocarbons in Plumelet A.  Figure 9 
presents analytical results for wells in the Plumelet A IM area. 

Wells P-5 and P-11 (between second and third injection rows) 

The well pair P-5 (shallow well) and P-11 (deep well) are located between the second and third 
injection rows within the Plumelet A IM area (Figure 9).  During the IM monitoring period, 
VOC concentrations in P-11 were generally higher than the VOC concentrations in P-5, which is 
indicative of chlorinated solvents sinking and accumulating in the lower portion of the aquifer.   

For P-5 and P-11, a general downward trend in the PCE and TCE concentrations has been 
observed over time, as shown on the trend plots in Appendix E.  Since the May 2009 Event, PCE 
and TCE concentrations at P-5 have decreased approximately three orders of magnitude.  Since 
the May 2009 Event, the PCE concentrations at P-11 have decreased approximately three orders 
of magnitude while, TCE concentration at P-11 have decreased approximately two orders of 
magnitude.   

For both P-5 and P-11, as an initial drop in PCE and TCE concentrations was observed, a 
corresponding increase in concentrations of reductive products occurred, most notably 
cis-1,2-DCE and vinyl chloride.  Concentrations of cis-1,2-DCE, trans-1,2-DCE, 1,1-DCE in P-5 
and P-11 have generally increased and then subsequently decreased since the injections.  The 
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increase and/or increase and subsequent decrease of concentrations of cis-1,2-DCE, trans-1,2-
DCE, 1,1-DCE, and vinyl chloride can be attributed to the dechlorination of PCE and TCE and 
in turn dechlorination of DCE compounds to vinyl chloride.  Ethene, the end product for 
reductive dechlorination of chlorinated ethenes, has been observed in both wells indicating that 
vinyl chloride is being degraded. 

P-5 and P-11 samples have exhibited the greatest concentrations of VFAs for the wells tested 
during the monitoring period (Table 6 and Figure 9).  In June 2011, the sample collected from P-
5 contained acetic acid, lactic acid, and propionic acid concentrations of 350 mg/L, 200 mg/L 
and 240 mg/L, respectively, while the P-11 sample contained acetic acid and propionic acid 
concentrations of 380 mg/L and 300 mg/L, respectively.  These high VFA concentrations 
indicate that sufficient electron donors are present to promote ongoing reductive dechlorination.  
Lactic acid was not detected in P-11 during the June 2011 Event.  The ORP in both of these 
wells remained negative during the monitoring period, which is an indicator that the injected 
products initiated and maintained a reducing environment in the saturated zone.   

Based on the Mann-Kendall analysis (presented in Section 3.0), both of these wells exhibit 
upward trends for various VFAs, while the analysis for P-11 also shows an upward trend for 
vinyl chloride.  Increased concentrations of VFAs in these wells indicate that the products 
injected in this area as part of the IM are still working to enhance dechlorination activities.   

Wells P-2, P-6, and P-10 (between third and fourth injection rows) 

The well pair P-2 (deep) and P-6 (shallow) and the sidegradient well P-10 are located between 
the third and fourth injection rows within the Plumelet A IM area.  During the IM monitoring 
period, VOC concentrations in P-2 (deeper well) were generally higher than the VOC 
concentrations in P-6, which is likely due to chlorinated solvents typically accumulating along 
the bedrock (i.e., at the bottom of the aquifer).  The concentrations of daughter products cis-1,2-
DCE and vinyl chloride are higher than concentrations of PCE and TCE in both wells prior to the 
injections, indicating that these compounds have lingered since the 1999 pilot test injections. 

PCE was not detected in P-2 during any of the IM monitoring events.  For P-6, general 
downward trends in the PCE and TCE concentrations have been observed over time.  After the 
injection event, cis-1,2-DCE and vinyl chloride concentrations dropped at P-6, and all 
constituents were below the KDHE Tier 2 RSK residential levels during the latest event (June 
2011).  The results indicate that complete dechlorination is achievable with the injection method 
and the injection products selected.  By November 2010, based on low COC concentrations and 
the presence of ethene, it appeared that P-2 was moving toward complete dechlorination.  
However, concentrations of cis-1,2-DCE and vinyl chloride rebounded after that event.  Future 
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monitoring will determine whether concentrations of these constituents decline to below the 
KDHE Tier 2 RSK residential levels. 

Since the May 2009 Event, PCE concentrations at the sidegradient well P-10 have decreased 
while TCE and cis-1,2-DCE slightly increased; vinyl chloride concentrations have not changed 
over the last several rounds.   

Concentrations of lactic acid in P-2, P-6, and P-10 have generally increased or increased and 
then subsequently decreased during the monitoring period.  While VFAs are present in all three 
wells during the June 2011 Event, the magnitude of these constituents is less than 2 mg/L, except 
for acetic acid and propionic acid in P-2 (230 mg/L and 17 mg/L, respectively).  The ORP in all 
three wells was negative throughout the monitoring period, which is an indicator that a reducing 
environment is being maintained in the subsurface.   

Based on the Mann-Kendall analysis (presented in Section 3.0), P-6 is the only well exhibiting 
upward trends (1,1-DCA and chloroethane).  Both of these analytes are daughter products of 
1,1,1-TCA dechlorination.  While 1,1,1-TCA was never detected at significant concentrations in 
P-6, concentrations that exceed the KDHE Tier 2 RSK residential level have been observed in 
upgradient well P-11.   

Wells P-9, P-12, and TW-3 (downgradient from fourth injection row) 

The well pair P-9 (shallow well) and P-12 (deep well) are located immediately downgradient of 
the center of the fourth injection row within the Plumelet A IM area.  Well P-12 is located near 
the south boundary of the former Unocal site.  TW-3 is located on the Coleman property further 
downgradient of the fourth injection row.  These wells, along with P-13S/D and P-14S/D, are 
used to determine if groundwater exceeding KDHE Tier 2 RSK residential levels is present at the 
southern site boundary.   

During the IM monitoring period, VOC concentrations in P-12 (deeper well) were generally 
higher than the VOC concentrations in P-9.  Other than a minor spike in concentrations in P-12 
during the March 2011 event, both P-9 and P-12 sample results exhibited consistent declines in 
contaminant concentrations through the study period.  Reductive dechlorination at both wells 
appeared to have stalled prior to injection, having accumulated cis-1,2-DCE and vinyl chloride at 
relatively high concentrations.  The injections greatly reduced the concentrations of these 
constituents; at the end of the study period, only vinyl chloride exceeded the KDHE Tier 2 RSK 
residential level at P-12 (18  micrograms per liter [g/L]). 

Concentrations of lactic acid, acetic acid, and propionic acid in P-9 and P-12 have decreased 
during the monitoring period.  While VFAs are present in both wells, the magnitude of these 
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constituents is less than 2 mg/L, except for acetic acid and propionic acid in P-12 (32 mg/L and 
5.5 mg/L, respectively).  The ORP in both wells was negative throughout the monitoring period, 
which is an indicator that a reducing environment has been maintained in the subsurface.   

At TW-3, located downgradient of the injection area on the Coleman property, VOC 
concentrations have not significantly changed throughout the evaluation period.  It is assumed 
that groundwater near TW-3 has not been affected by the IM injections. 

Based on the Mann-Kendall analysis (presented in Section 3.0), the only upward trends noted are 
for constituents detected at P-12.  These analytes include chloroethane, naphthalene, toluene, and 
xylene.  Only naphthalene exceeded the KDHE Tier 2 RSK residential level during the last three 
rounds of monitoring.   

4.2.2 Analytical Results for Remaining Wells  

The remaining wells (P-1, P-13D through P-16D, and P-13S through P-16S) had insufficient 
analytical data for Mann-Kendall trend analysis and graphs to determine concentration trends 
over time.  However, a brief discussion of the COC results for each set of wells is presented 
below: 

Well P-1 

Only one minor PCE detection was noted at P-1, located sidegradient to the injections.  VFA 
analysis shows detectable levels of acetic acid and lactic acid. 

Wells P-16S and P-16D 

P-16S and P-16D are located upgradient of the first injection row.  Since these wells are 
relatively new, samples have only been collected during the last two monitoring rounds.  The 
only exceedances noted was for 1,1-DCE at P-16D in both events.  

Detectable levels of acetic acid, lactic acid, and propionic acid are present in P-16S and P16D.  
The ORP in in both wells was negative during the monitoring period, which is an indicator that a 
reducing environment is present in the subsurface.   

Wells P-15S and P-15D 

P-15S and P-15D are new wells located between the first and second injection rows.  Due to the 
high concentrations of COCs in P-15S and P-15D, these wells are thought to be located in the 
Plumelet A source area.  For the June 2011 Event, PCE, TCE, cis-1,2-DCE, and vinyl chloride 
concentrations in both wells exceeded their respective KDHE Tier 2 RSK residential levels.  
Additionally, trans-1,2-DCE concentrations in P-15D and 1,1-DCE concentrations in P-15S 
exceeded their respective KDHE Tier 2 RSK residential levels.   
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Significant concentrations of acetic acid and propionic acid were detected in P-15S and P15D.  
The ORP in in both wells was negative throughout the monitoring period, which is an indicator 
that a reducing environment has been established and is presently being maintained in the 
subsurface. 

Wells P-13S, P-13D, P-14S, and P-14D 

The well pairs P-13S and P-13D and P-14S and P-14D are located immediately downgradient of 
the fourth injection row within the Plumelet A IM area.  The P-13S/13D well pair are considered 
boundary wells for the eastern portion of Plumelet A.  These wells, along with P-9, P-12, and 
P-14S/14D, serve as fence line sentinel wells.  The VOC concentrations in both P-13S and 
P-13D were below the KDHE Tier 2 RSK residential levels.  The ORP in both wells was 
negative during the monitoring period, which is an indicator that a reducing environment has 
been established in the subsurface.  The presence of VFAs in these wells indicates that electron 
donor compounds have migrated at least 15 ft downgradient of the fourth injection row. 

For well P-14D, PCE (March 2011 only) and TCE concentrations exceeded the KDHE RSK Tier 
2 residential levels.  For well P-14S, cis-1,2-DCE and vinyl chloride concentrations (June 2011 
only) exceeded their KDHE RSK Tier 2 residential levels.  Most VFAs were detected in P-14S 
and P-14D with significant concentrations of acetic acid and propionic acid being observed.  The 
ORP in both wells was negative throughout the monitoring period, which is an indicator that a 
reducing environment has been established and maintained in the subsurface. 

4.2.3 Reductive Dechlorination End Products 

Concentrations of dissolved gases (MEE and CO2) are present at all of the wells in Plumelet A 
with varying concentrations.  Ethene, the non-toxic daughter compound produced by reductive 
dechlorination, was detected in 11 of 17 wells included in the Plumelet A IM monitoring 
program.  This is a positive indication that indigenous Dehalococcoides sp. (Dhc) bacteria that 
are capable of degrading vinyl chloride are present in site groundwater. 

4.3 Conclusions of Plumelet A IM Monitoring 

Based on the evaluation of these results, the following conclusions were drawn: 

1) With the exception of P-10, PCE and TCE concentrations in wells present since 
the pre-injection monitoring period have decreased significantly.  The decreases 
in PCE and TCE over time and the presence of ethane and ethene demonstrate 
that reductive dechlorination is occurring at most wells in Plumelet A.  The trends 
observed at the P-5 and P-6 wells indicate that the objective of lowering 
chlorinated solvent concentrations to below KDHE Tier 2 RSK residential levels 
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via biostimulation and natural attenuation processes is being accomplished over 
time.  Increased concentrations of the degradation products cis-1,2-DCE and vinyl 
chloride are not unexpected; however, these concentrations should continue to 
decrease over time. 

2) Varying concentrations of VFAs were observed in all of the wells.  Overall, the 
most prevalent VFAs were acetic acid and propionic acid.  i-Hexanoic acid was 
the least detected VFA, only being detected in a few of the wells.  The significant 
amount of VFAs remaining in many of the wells demonstrate the continued 
effectiveness of the injected products; therefore, biochemical conditions that favor 
reductive dechlorination of chlorinated ethenes should be maintained for some 
time; and 

3) As anticipated, the HRC-X® injected in December 2009 has yet to have an effect 
on monitored constituents at TW-3 owing to the distance downgradient.  At 
TW-3, the PCE and TCE concentrations have generally remained unchanged. 
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5.0 Off-Site Plumelets A and B Monitoring Results 

This section presents analytical results for the portions of Plumelets A and B that are present on 
the Coleman Property.  In 2006, injections were performed as a pilot test on the Coleman 
Property to reduce concentrations in the midgradient and downgradient portions of each 
plumelet.  The monitoring results for the 2006 Pilot Test conducted on the Coleman property 
through July 2008 were presented in the Final Enhanced Reductive Dechlorination Pilot Test 

Results Report (URS, March 2009).  This section provides a current summary of analytical 
results, based on samples collected and analyzed subsequent to that report.  Long-term trends 
(since 2006) for some of the wells used for monitoring the previous pilot test are graphically 
illustrated in this section. 

5.1 Summary of Previous Pilot Test and Related Groundwater Monitoring 
Results 

On August 30, 2006, the operation of the former groundwater recovery system was discontinued.  
In December 2006, this system was “replaced” with two in situ reductive dechlorination 
biobarrier pilot test systems: 1) a downgradient biobarrier (Biobarrier A) comprised of an 
injected Regenesis product - Hydrogen Release Compound (HRC®); and 2) an upgradient 
biobarrier (Biobarrier B) comprised of an injected DBI Remediation Product - CAP18-METM.  
The composition and behavior of these products and implementation plans for the pilot test were 
described in the Enhanced Reductive Dechlorination Pilot Test Implementation Workplan 
(URS, October 2006).  HRC® was injected in the downgradient biobarrier, approximately 35 ft 
upgradient of six extraction wells oriented north-south, adjacent to the Coleman Company 
warehouse.  CAP18-METM was injected in the upgradient biobarrier, approximately 35 ft 
upgradient of five extraction wells oriented northwest to southeast on the Coleman property.  
Both biobarriers were constructed by injecting the bioamendments into the saturated zone using 
direct push techniques.  Figures 4 through 7 show the locations of biobarriers and concentrations 
of individual chlorinated ethenes. 

During the pilot test period, groundwater monitoring was conducted via seven distinct sampling 
events between January 2007 and July 2008.  A comprehensive review of the results from these 
seven events was provided in the Final Enhanced Reductive Dechlorination Pilot Test Results 

Report (URS, March 2009).  This report was finalized in March 2009 after KDHE review, 
comment, and acceptance.  This report concluded that the injection of HRC in the downgradient 
biobarrier (Interceptor A) provided significant reductions in contaminant mass for the primary 
COCs (PCE and TCE) during the performance monitoring period.  Monitoring wells within 65 ft 
downgradient of Biobarrier A met the pilot test goal of COC concentration reduction to below 
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50 g/L for PCE and TCE.  However, only slight effects on groundwater geochemistry occurred 
after injection of CAP18-METM in the upgradient Biobarrier B.   

Based on a review of the data through June 2010, the 2010 Annual GW Monitoring Report 
(URS, January 2011) concluded that the injection of HRC in the downgradient Biobarrier A 
provided significant reductions in contaminant mass for COCs PCE and TCE; however, the 2009 
and 2010 results for wells MW-18, R-10, and R-11 indicate that several primary COC 
concentrations had increased downgradient of Biobarrier A.  This trend has continued in 2011.  
The injection of CAP18-ME at Biobarrier B has not resulted in a significant reduction of any 
COCs present. 

5.2 Pilot Test Performance Monitoring 

During the June 2011 Event, wells associated with Biobarriers A and B were monitored for 
chlorinated solvents, CO2, and field parameters (including DO and ORP).  As presented in the 

Final Enhanced Reductive Dechlorination Pilot Test Results Report (URS, March 2009), the 
goals for continued monitoring are to: 

1) Determine whether concentrations of PCE and TCE remain below or near KDHE 
Tier 2 RSK residential levels in wells downgradient of Biobarrier A; 

2) Monitor cis-1,2-DCE and vinyl chloride concentrations at wells MW-18, R-10, 
and MW-20 located within Plumelet A downgradient from Biobarrier A; 

3) Monitor cis-1,2-DCE and vinyl chloride concentrations at well R-12 located 
within Plumelet B downgradient from the Biobarrier A; and 

4) Monitor chlorinated ethene concentrations in wells R-4 and R-5 to determine if 
any effect from the Biobarrier B is evident; 

5) Evaluate monitoring results for ORP, CO2, dissolved gases, and the primary 
COCs for wells located in the pilot test areas. 

The VOC analytical results for the June 2011 Event are presented in Table 3.  VOC results that 
exceed the KDHE Tier 2 RSK residential levels at the pilot test monitoring wells from January 
2007 through June 2011 (11 events performed after the December 2006 Pilot Test Injection 
Event) are shown in Table 7.  Figures 4 through 7 show the groundwater concentrations of PCE, 
TCE, cis-1,2-DCE, and vinyl chloride, respectively, as measured in June 2011. 

Results for dissolved gases and field parameters (DO and ORP) for January 2007 through June 
2011 are included in Table 8.  Groundwater samples collected from the pilot test monitoring 
wells were not analyzed for dissolved gases (MEE), or VFAs during the June 2011 Event 
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because most previous results for these parameters were non-detect or very low and 
concentrations not expected to increase.   

5.3 Biobarrier Pilot Test Results and Discussion 

While both chlorinated ethenes and ethanes are present in Plumelets A and B, the primary focus 
is on PCE and other chlorinated ethenes.  With the exception of 1,1-DCA, PCE and its 
degradation compounds are the only COCs that consistently exceed their KDHE Tier 2 RSK 
residential levels in the downgradient portions of the plumelets.  Therefore, this discussion 
focuses on changes in chlorinated ethene concentrations over time since the December 2006 
Pilot Test Injection Event.  Other COCs are mentioned if they exceed the KDHE Tier 2 RSK 
residential levels or if they are relevant to the discussion.  

5.3.1 Biobarrier A (HRC® Injection) 

Sample results from wells located near Biobarrier A were evaluated based on their location 
relative to the biobarrier (upgradient, sidegradient, or downgradient) and to their location relative 
to Plumelets A and B.  Therefore, the wells were grouped for discussion in the following 
manner: 

 Wells located sidegradient to Biobarrier A (MW-8 and R-7); 

 Wells located downgradient of Biobarrier A within Plumelet A (MW-18, R-10, 
and MW-20); and  

 Wells located downgradient of Biobarrier A within Plumelet B (R-11, R-12, and 
MW-21). 

A discussion of the results for each group is provided below.   

5.3.1.1 Sidegradient Wells (MW-8 and R-7) 
Well MW-8 is located to the north (sidegradient) of both Plumelets A and B.  Well R-7 is located 
downgradient of the south end of Biobarrier A within the southern portion of Plumelet A.  
Concentrations in MW-8 were detected in June 2011 at very low levels (0.1 J [estimated value at 
the detection limit] mg/L) for two primary chlorinated ethenes.  These are the only VOC 
detections at this location since 2007; all other VOCs were non-detect (refer to Table 7).  At 
former recovery well R-7, the concentrations of PCE, TCE, and cis-1,2-DCE in June 2011 were 
two to five times higher than all previous post-injection monitoring events.  PCE and TCE 
exceeded the KDHE Tier 2 RSK residential levels with a concentration of 12 g/L each.  All 
other detected constituents are below their respective KDHE Tier 2 RSK residential levels, 
consistent with the last several events. 



 

2011 Annual GW Monitoring Report Page 5-4 Final 
Former Unocal - Wichita, Kansas  February 2012 

The Mann-Kendall analysis concluded that both wells have overall downward trends for all VOC 
analytes.  However, the recent increase in PCE, TCE, and cis-1,2-DCE exhibited at R-7 between 
December 2009 and June 2011 is not captured as an increasing trend since the data set for this 
analysis extends back to 1998, when overall site concentrations were magnitudes greater than 
they were after the December 2006 Pilot Test.  The reason for the recent increases in chlorinated 
ethene concentrations is not clear. 

5.3.1.2 Downgradient Wells within Plumelet A (MW-18, R-10, and MW-20) 
MW-18 and R-10 are located in Plumelet A, approximately 35 ft downgradient of Biobarrier A.  
MW-20 is located downgradient of MW-18, approximately 120 ft from the biobarrier.  In June 
2011, as in previous post-injection monitoring events, all three wells had chlorinated ethene 
concentrations that exceeded the KDHE Tier 2 RSK residential levels.  Following the installation 
of the biobarrier in December 2006, concentrations in all three wells experienced a period of 
declining concentrations (until late 2007 through late 2009, depending on location and analyte), 
especially with regard to PCE and TCE.  These declines have been followed by a gradual 
rebound to concentrations near the pre-injection levels.  Vinyl chloride appears to have been 
stable (MW-18) or slowly increasing (MW-20 and R-10) throughout the post-injection 
monitoring period.   

Specific details regarding recent concentration trends over time in the Plumelet A downgradient 
wells are provided below.   

Well MW-18 

During the June 2011 Event, PCE remained below the pilot test goal (50 g/L) and the KDHE 
Tier 2 RSK residential level (5 g/L) at MW-18.  TCE increased to its January 2007 level in 
June 2011 (130 g/L).  The cis-1,2-DCE concentrations have increased gradually since 
December 2007 and in June 2011, was near its December 2009 high (700 g/L) at 650 g/L.  
Vinyl chloride concentrations also increased during the post-injection period but have been 
stable (between 5.6 g/L and 11 g/L) since October 2007.  The trends for the chlorinated ethene 
concentrations in MW-18 over the time of the pilot test are shown in the graph below.   
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The data in Table 8 show that CO2 concentrations have declined from a post-injection high of 
300 mg/L to 85 mg/L in June 2010 and 110 mg/L in June 2011.  ORP was high prior to the 
HRC® injection, decreasing to a minimum of -256 millivolt (mV) in October 2007 and 
increasing gradually since then to low, positive values beginning in May 2009.  The rise in ORP 
and the decline of CO2 indicate that the effect of the HRC® injection is weakening at MW-18.   

The Mann-Kendall analysis identified upward trends for cis-1,2-DCE, trans-1,2-DCE, and vinyl 
chloride.  This trend is expected since these compounds are reductive dechlorination by-products 
of PCE and TCE.  The trans-1,2-DCE concentrations are well below the KDHE Tier 2 RSK 
residential level of 100 g/L.   

TCE levels decreased following the injection until mid-2008, and have increased erratically since 
then.  The Mann-Kendall analysis indicated an undetermined trend for TCE. 

The Mann-Kendall trends for methane and ethane remain upward, yet samples have not been 
collected for these two dissolved gases since December 2009, and therefore the analysis for these 
parameters is unchanged since 2009. 
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Well R-10 

Former recovery well R-10, which is located near MW-18, shows the expected downward 
concentration trends for PCE and TCE post-HRC injection.  Those concentrations reached 
minimums approximately one year after the HRC injection and remained stable through the 
following year (longer for PCE).  The PCE concentration rose to 67 g/L in June 2011, up from  
4.2 JL g/L the previous year and well above the KDHE Tier 2 RSK residential level for PCE 
(5 g/L).  For TCE, a discernable increase was noted in May 2009, followed by a more 
precipitous rise beginning in June 2010.  In June 2011, the TCE concentration (210 g/L) was 
higher than the level observed in January 2007 (160 g/L) shortly after biobarrier was installed.  
Both PCE and TCE concentrations currently exceed the pilot test goal (50 g/L).  The cis-1,2-
DCE concentrations have increased more or less steadily following the injection of HRC and 
have exceeded the KDHE Tier 2 RSK residential level for the entire monitoring period.  Vinyl 
chloride, which peaked at 16 JL g/L in June 2010, decreased to levels in June 2011 (3.3 g/L) 
which are consistent with those exhibited throughout the monitoring period.  The CO2 
concentration peaked in December 2007 and then decreased slightly and remained stable for the 
next two and half years.  The CO2 concentration in June 2011 (96 mg/L) is about 25 percent (%) 
higher than the previously stable level.  The trends for the chlorinated ethene and CO2 
concentrations in R-10 over the time of the pilot test are shown in the graph below.   
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Results of the Mann-Kendall analysis identify methane and ethane as the only analytes with 
upward trends at R-10.  However, dissolved gases have not been sampled since 2009, so the 
trend analysis results for these two analytes is unchanged since that time.  The majority of other 
constituents maintain a downward trend for the data set that includes all results obtained 
beginning in September 1998.   

Well MW-20 

MW-20 is located near the downgradient extent of Plumelet A, 120 ft downgradient from the 
Biobarrier A injections.  Despite the much longer distance from the biobarrier, the trends for 
chlorinated ethene and CO2 concentrations are similar to well R-10.  PCE concentration declined 
for about three and a half years following injection while TCE concentrations declined for about 
two and a half years.  Following the period of declining concentrations, the PCE and TCE levels 
remained constant through June 2010.  An increase in PCE and TCE was observed during the 
June 2011 Event.  The concentration of PCE rose from 31 JL g/L in June 2010 to 99 g/L in 
June 2011 while TCE rose from 87 JL g/L in June 2010 to 190 g/L in June 2011.  The 
concentration of cis-1,2-DCE has generally increased gradually since the biobarrier was 



 

2011 Annual GW Monitoring Report Page 5-8 Final 
Former Unocal - Wichita, Kansas  February 2012 

installed.  Following the injection of HRC, vinyl chloride remained below or near the detection 
limit until May 2009 and then increased to around 3 g/L and remained stable since then.  With 
the exception of vinyl chloride, the concentrations of PCE, TCE, and cis-1,2-DCE are 
approaching or exceed (cis-1,2-DCE) their pre-injection levels.  The trends for chlorinated 
ethene and CO2 concentrations in MW-20 over the time of the pilot test are shown in the graph 
below.   

ORP values and DO levels have been in the positive range (except for the -28 mV ORP value in 
July 2008).  The CO2 concentration peaked at 100 mg/L one year after HRC was injected and 
then decreased to a level near that observed immediately after injections (66 mg/L).   

 

The Mann-Kendall analysis results for MW-20 indicate downward trends for all of the 
chlorinated ethene compounds; however, this trend is misleading since the data set extends back 
to September 1998 when concentrations were magnitudes greater than at the time of injection in 
December 2006.  The steady increase in cis-1,2-DCE  from the pre-injection timeframe through 
June 2011 indicates that reductive dechlorination is continuing to occur at this location.  
However, because ethene was not detected, there are no data to provide conclusive evidence that 
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cis-1,2-DCE and vinyl chloride are degrading.  The recent increases in PCE and TCE 
concentrations since 2010 suggest that the effect of the HRC® injection may be dissipating at this 
location. 

Methane is the only analyte that shows an upward trend using the Mann-Kendal statistical test.  
However, this dissolved gas has not been sampled since May 2009, and therefore the trend for 
this analyte is unchanged since 2009.   

5.3.1.3 Downgradient Wells within Plumelet B (R-11, R-12, and MW-21) 
R-11 and R-12 are located within Plumelet B, approximately 35 ft downgradient of Biobarrier A, 
while MW-21 is located downgradient of R-11 approximately 65 ft from Biobarrier A.  For these 
three wells, the concentrations of PCE and TCE prior to the pilot test injection were relatively 
low compared to wells within Plumelet A.  The cis-1,2-DCE and vinyl chloride concentrations 
were relatively high compared to the Plumelet A wells because the presence of benzene, toluene, 
ethylbenzene, and xylene (BTEX) constituents in Plumelet B provided an electron source that 
fueled reductive processes in that area.   

Specific details regarding recent COC concentrations over time in the Plumelet B downgradient 
wells are provided below. 

Well R-11 

The groundwater at R-11 is characterized by low levels of PCE and TCE with relatively stable, 
higher levels of cis-1,2-DCE, vinyl chloride, and 1,1-DCA, all of which exceeded the KDHE 
Tier 2 RSK residential levels in June 2011.  Time trends for chlorinated ethene and CO2 
concentrations are shown in the figure below.  Low concentrations below KDHE RSK Tier 2 
residential levels of 1,2-DCA, 1,1-DCE, and benzene are also present at R-11). 

The CO2 concentrations have been fairly consistent since a spike occurred a year after HRC 
injections; however, the CO2 concentration almost doubled from 73 JL mg/L in June 2010 to 
130 mg/L in June 2011.  ORP has remained between -43 mV and -109 mV throughout the post-
injection monitoring period.   



 

2011 Annual GW Monitoring Report Page 5-10 Final 
Former Unocal - Wichita, Kansas  February 2012 

 

The Mann-Kendall analysis indicates downward trends for all of the chlorinated ethenes, with 
the exception of trans-1,2-DCE and vinyl chloride having undetermined trends.  However, the 
data set used in performing this analysis extends back to 1998, when overall site concentrations 
were magnitudes greater than they were around the time of injection in December 2006.  
Therefore, the statistical test probably does not accurately identify post-injection trends.   

The low concentrations of PCE and TCE and higher concentrations of cis-1,2-DCE and vinyl 
chloride suggests that reductive dechlorination has occurred at R-11.  However, the absence of 
ethene suggests that the process has stalled.  Other than the early spike in CO2, the cis-1,2-DCE 
and vinyl chloride concentrations, and the persistent reducing conditions, the December 2006 
HRC injections appear to have had little effect on contaminant degradation.   

Well R-12 

This former recovery well is located near the northern end and downgradient of Biobarrier A.  
The chloroethene and CO2 trends (shown on the figure below) are somewhat similar to well 
R-11, except the cis-1,2-DCE and vinyl chloride spikes occurred later, and CO2 levels continue 
to rise.  PCE and TCE were initially above the KDHE Tier 2 RSK residential levels but both 
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have remained below those levels between May 2009 and June 2011 (no rebound).  The cis-1,2-
DCE concentration declined from a high of 550 g/L in May 2009 and has remained below 300 
g/L.  Vinyl chloride concentrations have been above the KDHE Tier 2 RSK residential level 
since March 2007, but declined sharply after peaking at 140 g/L in May 2009.  Additionally, 
1,1-DCA has remained above the KDHE Tier 2 RSK residential level (25 g/L) throughout the 
monitoring period.  The trends for the chlorinated ethene concentrations in R-12 over time are 
shown in the graph below.   

ORP values have remained negative since June 2007, ranging between -1 mV and -113 mV. 

The Mann-Kendall analysis indicates upward trends for five chlorinated VOCs (cVOCs) (1,1-
DCE, 1,2-dichlorobenzene, 1,2-DCA, vinyl chloride, and trans-1,2-DCE) as well as benzene.  
The upward trend for 1,2-dichlorobenzene is attributed to the lack of detections prior to March 
2008.  However, all detections, including the June 2011 detection of 2.7 g/L, are far below the 
KDHE Tier 2 RSK residential level of 600 g/L.  Similarly, 1,1-DCE, 1,2-DCA, and trans-1,2-
DCE have remained below the KDHE Tier 2 RSK residential levels throughout the monitoring 
period.  Note that although vinyl chloride has recently declined from its peak concentration of 
140 g/L in June 2009, the upward trend indicated by the Mann-Kendall test is based on a 
sample set of 13 detections. 

The Mann-Kendall test also indicated that CO2, methane, and ethane have increasing trends.  
Methane concentrations in that well have risen over time from non-detect to 0.89 mg/L (May 
2009), while CO2 concentrations have increased from 32 mg/L (January 2007) to 150 mg/L 
(June 2011).  Note that the upward trends for ethane and methane in R-12 is attributed to limited 
data, since these gases were only detected a few times and have not been analyzed since May 
2009.   
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Well MW-21 
MW-21 is located on the intersection axis at Plumelets A and B, about 65 ft downgradient of 
Biobarrier A.  Overall, it appears that the effects of the HRC injections has been exhausted at 
MW-21, with the maximum effects occurring during the initial two years. 

The concentrations of all chlorinated ethenes declined for about two years following the HRC 
injections.  The concentrations of PCE, cis-1,2-DCE, and vinyl chloride fell below their KDHE 
Tier 2 RSK residential levels during this time.  This was followed by about two years of stable to 
slightly increasing chloroethene concentrations.  Since May 2009, the levels of all four 
chloroethenes have increased and all except vinyl chloride have rebounded to pre-injection 
levels.  The trends for the chlorinated ethene concentrations in MW-21 over the time of the pilot 
test are shown in the graph below.  1,1-DCA has remained above the KDHE Tier 2 RSK 
residential level throughout the monitoring period.   
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The Mann-Kendall analysis indicates downward trends for all the chlorinated ethenes, with the 
exception of trans-1,2-DCE which has an undetermined trend.  Since the data set used in 
performing this analysis extends back to 1998, when overall site concentrations were magnitudes 
greater than they were around the time of injection in December 2006, any recent changes in 
concentrations due to the presumed waning effect of the HRC injections are not identified by 
the Mann-Kendall test.   

5.3.2 Biobarrier B (CAP18-ME Injection) 

For this report, the sample results from wells monitored for the Biobarrier B were not evaluated 
extensively, as the biobarrier appears to have not significantly reduced contaminant 
concentrations.  Monitoring results for former recovery well R-5, the primary well used to 
evaluate the performance of Biobarrier B, do not indicate that reductive dechlorination has been 
enhanced over the monitoring period.  In fact, chloroethene concentrations have increased above 
pre-injection levels.  PCE, TCE, and cis-1,2-DCE were present at concentrations above the 



 

2011 Annual GW Monitoring Report Page 5-14 Final 
Former Unocal - Wichita, Kansas  February 2012 

KDHE Tier 2 RSK residential levels throughout the monitoring period,  and vinyl chloride and 
1,1-DCE exceeded those levels during most sampling events.  In contract, former recovery well 
R-6, although not extensively contaminated initially, has undergone reductive dechlorination 
over the monitoring period.  Initially, R-6 contained exceedance concentrations of PCE and TCE 
only; however, since the June 2010 Event, the PCE and TCE concentrations have fallen below 
the KDHE Tier 2 RSK residential levels while cis-1,2-DCE and vinyl chloride concentrations 
currently exceed those levels.  The data is presented in Table 7.  

5.4 Pilot Test Conclusions and Future Considerations 

The injection of HRC in Biobarrier A has provided significant reductions in contaminant 
concentrations in downgradient wells, although recent upticks suggest that the time-frame for the 
effectiveness of the HRC injection may be coming to an end.  The injection of CAP18-ME in 
Biobarrier B has had little effect on downgradient contaminant concentrations, other than the 
dechlorination recently observed in R-6.  On that basis, use of CAP18-ME for biostimulation 
is not recommended for the site. 

Other issues that the June 2011 Event has helped to clarify include: 

1) The direct-push technique used to inject HRC and the site lithologic conditions 
allowed successful delivery and distribution of the electron donor product; 

2) Groundwater conditions at the site are hospitable to the accelerated growth of 
indigenous bacteria via biostimulation; 

3) The residual effects of the December 2006 HRC injections are diminishing in 
many wells located downgradient and sidegradient to Biobarrier A; 

4) Stable or increasing levels of cis-1,2-DCE and vinyl chloride may indicate that 
reductive dechlorination reactions may have stalled at that stage; and  

5) Chloroethane concentrations have not decreased over the monitoring period. 

It has been established in the bioremediation literature that a fairly large number of facultative 
aerobic bacteria are capable of dechlorinating PCE and TCE to cis-1,2-DCE under moderately 
low reducing conditions, assuming that competing electron acceptors, such as nitrate and sulfate, 
have undergone prior reduction.  However, the final steps in the reductive dechlorination process 
for chloroethenes are favored by sulfate-reducing or slightly methanogenic conditions.  The 
optimal ORP range for the reactions to occur is approximately -150 mV to -300 mV.  The “right” 
bacteria also are required for reductive dechlorination of chloroethenes, especially for the 
complete degradation of cis-1,2-DCE and vinyl chloride to ethene.  These compounds may tend 
to accumulate without further degradation if the correct strains of Dhc are not present.  In other 
words, even though favorable geochemical conditions for reductive dechlorination may exist, if 
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the specific strains of Dhc that can completely transform PCE to ethene are not present, complete 
degradation of chloroethenes is unlikely. 

Similarly, the degradation of chloroethanes, such as 1,1-DCA, requires the “right” bacteria.  
Dehalobacter sp. (Dhb) has been identified recently as bacteria that support the degradation of 
1,1,2-TCA and 1,1-DCA.  Furthermore, the presence of 1,1,2-TCA has been shown to inhibit the 
biodegradation abilities of Dhc.  Luckily, these two bacteria strains are known to work 
synergistically, providing complete degradation of both chlorinated ethenes and ethanes. 
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6.0 Monitoring Results for Phytoremediation Plots Located in 
On-Site Plumelets B and C 

In accordance with recommendations stated in the Final Revision 1 Feasibility Study Report 
(URS, June 2009) and subsequent correspondence with KDHE, Chevron EMC implemented 
phytoremediation as an IM for groundwater within the on-site portions of Plumelets B and C.  In 
April 2010, two stands of deep-rooted willow trees were planted in these portions of the site 
(Plots B and C in Plumelets B and C, respectively).  Installation activities are described in the 
Documentation of Phytoremediation Interim Measure Activities letter dated September 16, 
2010 (URS, September 2010).   

The objectives of the Phytoremediation IM are to: 

 Reduce the potential for off-site migration of contaminants from Plumelets B and 
C by planting two stands of deep-rooted willow trees to serve as groundwater 
hydraulic barriers; and 

 Reduce chlorinated solvent concentrations to below KDHE Tier 2 RSK residential 
levels via phytoremedial processes (rhizodegradation and phytovolatilization) and 
natural attenuation.  

Phytoremediation plantations were installed in April 2010 at Plumelets B and C where the 
bedrock surface is relatively shallow (approximately 20 ft below ground surface [bgs]).  When 
the tree stands reach the stage of growth called “canopy closure” (anticipated in 2012 or 2013), 
the quantity of water removed during the growing season from the shallow, unconfined saturated 
zone via transpiration will lower the water table sufficiently to create a hydraulic impediment to 
off-site contaminant migration.  In addition, dissolved-phase COCs in groundwater will be 
removed or degraded by various phytoremediation processes, including biodegradation by 
microbes in the root-zone of the trees (rhizodegradation) and plant uptake followed by 
volatilization (phytovolatilization).  Rhizodegradation is considered the dominate mechanism for 
removal of BTEX and cVOCs, although a portion of the cVOCs will be phytovolatilized and 
eventually undergo photodegradation in the atmosphere.   

To establish the plantations, hardwood willow cuttings (Salix alba) were planted in a rooting 
matrix installed within an 8-inch borehole.  Long willow “poles” (approximately 8 ft long) were 
planted 7.5 ft deep within the borehole/rooting matrix.  The bottoms of the poles were installed 
very close to the groundwater surface at the time of planting.  For Plot B, linear rows of trees 
were spaced 10 ft apart, and the trees within the rows were planted on 10-ft centers.  For Plot C, 
linear rows were spaced 12 ft apart in the north-south direction, and the trees within the rows 
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were planted on 10-ft centers.  Thirty-six (36) trees were planted in Plot B and 64 trees were 
planted in Plot C.  Tree placements in Plots B and C are depicted on Figures 10 through 13, 
which also show the PCE, TCE, cis-1,2-DCE, and vinyl chloride plumes, respectively. 

As described in the Phytoremediation Interim Measure Workplan (URS, March 2010), an 
irrigation system is not required for the plantations because the saplings’ deep root systems allow 
them to obtain water directly from the saturated zone.  This phenomenon is evidenced by the 
continued growth during recent periods of lower than normal rainfall.   

6.1 Phytoremediation Tree Plantation Growth Summary 

Since planting occurred, the phytoremediation plots have been monitored on a regular basis to 
evaluate the growth and health of the willow trees.  On a monthly basis (except during dormant 
winter months), each tree is observed and measured and the information is recorded on an 
inspection form.  Observations include the color and condition of the leaves and the presence of 
weeds and pests.  Measurements include the tree’s current height and rough trunk diameter.   

Table 9 provides a summary of height growth through August 2011.  The average tree height in 
June 2010 was 2.23 ft.  By the end of the first growing season in December 2010, the average 
tree height had increased to 4.25 ft.  Ten trees (four in Plot B and six in Plot C) exhibited little to 
no growth during 2010 and were subsequently replaced in April 2011.  The shaded cells in 
Table 9 indicate the 10 replanted trees.  Ten percent mortality is typical for year one 
phytoremediation stands, so the tree loss observed (10%) is close to the industry norm.   

Although the 2011 cumulative precipitation for Wichita is below average, the trees have grown 
steadily during the first five months of the 2011 growing season.  Between April and August 
2011, the average tree height rose from 4.52 ft to 7.57 ft, an average increase of 3.05 ft.  The 
average height increase in 2011 is greater than that observed for the same period last year.  
During the August 2011 inspection, 33 trees exhibited new leaf growth, whereas only 3 trees 
were noted as having brown leaves and appeared in poor condition. 

A more comprehensive growth summary for the 2011 growing season will be prepared as a 
separate document.  This summary will include the information described above, plus additional 
information, such as plan view maps that indicate tree height for each plot. 

6.2 Groundwater Results for Phytoremediation Plots B and C 

The Phytoremediation Interim Measure Monitoring and Maintenance (M&M) Plan (URS, 
August 2011) stated that annual groundwater quality monitoring will be performed using the 
existing monitoring well network to determine COC concentrations within and/or adjacent to the 



 

2011 Annual GW Monitoring Report Page 6-3 Final 
Former Unocal - Wichita, Kansas  February 2012 

tree stands.  Since the willow trees are immature, the data collected during both the 2010 and 
2011 Annual Events represents baseline conditions for future evaluations of the effectiveness of 
the trees to remove or degrade COCs.   

In June 2010, samples were collected from wells MW-2, MW-4, MW-17S, MW-26, MW-27, 
MW-28, and R-1.  In June 2011, samples were collected from these same wells with the addition 
of newly installed monitoring wells P-17S, P-17D, P-18, and P-19.  Table 10 presents the VOC 
analytical results for both monitoring events.  Values that exceed the KDHE Tier 2 RSK 
residential levels are shaded in the table. 

With the one exception of 5.3 g/L TCE at MW-4 in June 2011, groundwater samples collected 
from downgradient wells P-17S, P-17D, and MW-4 and side gradient well MW-2 did not exceed 
KDHE Tier 2 RSK residential levels.  The June 2011 TCE result at MW-4 slightly exceeds the 
screening value of 5 g/L. Newly installed well P-18 had exceedances of ten VOCs while newly 
installed well P-19 has exceedances for PCE, TCE, cis-1,2-DCE, and vinyl chloride.  The other 
five wells exhibited similar numbers of COC exceedances for both the June 2010 and June 2011 
events.  Relative changes in COC concentrations over that time period are not presented since 
these results are considered baseline data to be used for future evaluations of the 
phytoremediation IM effectiveness. 

Historical groundwater data and analytical results for the June 2010 and June 2011 monitoring 
events were used to prepare the COC isoconcentration maps for on-site Plumelets B and C.  
Figures 10 through 13 depict the revised extents of the PCE, TCE, cis-1,2-DCE, and vinyl 
chloride concentrations for Plumelets B and C, respectively.  These figures depict the historical 
outline of the Plumelets established during the Final Revision 0 Remedial Investigation Report 
(URS, November 2007), along with the current interpretation of the extent of COC exceedances 
for each plumelet.  The following data were used to prepare these maps:   

 Data collected at thirty membrane interface probe (MIP) points in July 2007, 
including seven groundwater grab samples collected in the vicinity of on-site 
Plumelets B and C.  Analytical results for the MIP groundwater grab samples 
were presented previously in the Results of the MIP Investigation letter dated 
September 28, 2007 (URS, September 2007).   

 Data for groundwater grab samples collected in April 2010 during the installation 
of the 3-inch boreholes prior to planting the willow trees; these samples were 
collected at two locations in Plot B and seven locations in Plot C.  The results 
were presented previously in the Documentation of Phytoremediation Interim 

Measure Activities letter dated September 16, 2010 (URS, September 2010).   
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The compiled data indicate that COC concentrations in Plumelet C are higher and this plumelet 
is slightly larger in areal extent than previously thought.  Based on the COC distribution, it 
appears that Plumelet C may have merged with Plumelet F.   

The following additional observations regarding the revised COC isoconcentration maps are 
noted: 

 A plume of non-chlorinated hydrocarbons (petroleum hydrocarbons depicted on 
Figure 8)  that exceeds the KDHE Tier 2 RSK residential levels extends across the 
two phytoremediation plots, spanning from the western side of Plot C to the east-
central portion of Plot B;  

 Groundwater at MW-26, located inside Plot C, contains high levels of chlorinated 
and non-chlorinated hydrocarbons.  

 The concentrations of cVOCs present in Plot C are several orders of magnitude 
higher than those in Plot B, where only cis-1,2-DCE, 1,1-DCE, and vinyl chloride 
slightly exceed their KDHE Tier 2 RSK residential levels.  

Although the understanding of site conditions has changed since the IM was conceived, it 
appears that phytoremediation remains an appropriate remedy for Plumelet C.  A beneficial 
outcome of the revised understanding of groundwater conditions is that the significantly different 
COC concentrations between the two plots will allow an evaluation of phytoremediation 
effectiveness for the full range of COC concentrations observed across the entire site.  

6.3 Monitoring and Maintenance Activities for the Phytoremediation Plots 

The Phytoremediation IM M&M Plan was delivered to KDHE on August 12, 2011.  The 
Phytoremediation IM M&M Plan describes both M&M activities already performed and those 
planned for future years. 
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7.0 Monitored Natural Attenuation Results for Plumelets D, E, and F 

In accordance with recommendations stated in the Final Revision 1 Feasibility Study Report 
(URS, June 2009) and subsequent correspondence with KDHE, natural attenuation parameters 
will be monitored at Plumelets D, E, and F on a quarterly basis for one year to demonstrate the 
effectiveness of MNA as the selected remedy for these plumelets.  Descriptions of the COC and 
geochemical patterns within each plumelet were presented in the Final 2010 Annual 

Groundwater Monitoring Report (URS, January 2011).  The 2010 Annual Event conducted in 
June 2010 was the first of four quarterly sampling events planned.  The November 2010 and 
March 2011 MNA sampling events served as the second and third quarterly events, respectively.  
Results for the 2011 Annual Event conducted in June 2011, the fourth and final quarterly MNA 
sampling event, are presented below.  

Samples were collected from the following 12 wells: MW-5 and USD-4 (Plumelet D), PMW-4, 
PMW-7, USD-1, and USD-MW-3 (Plumelet E), and MW-25, TW-2A, PMW-5, PMW-8, 
USD-2, and USD-3 (Plumelet F).  Figure 14 shows the well locations.  The groundwater samples 
collected were analyzed by Lancaster Laboratories, a KDHE-certified laboratory, for the 
following analytes: 

 VOCs by EPA Method SW8260B;  

 Geochemical parameters, including alkalinity (to pH 4.5 and to pH 8.3) using 
EPA Standard Method (SM) 2320B; anions (chloride, nitrate, and sulfate) using 
EPA Method E300.0; and total organic carbon (TOC) using SM5310C; and  

 CO2 and dissolved gases (MEE) using EPA Method SW8015BMod.   

Additionally, DO, ORP, pH, and ferrous iron were measured in the field at the time of sample 
collection.   

Table 11 presents analytical data for each cVOC that exceeded KDHE Tier 2 RSK residential 
levels in at least one sample during any of the quarterly events.  The cVOC results for the earlier 
2009 Annual Event are also included in the table.  During the evaluation period, PCE, TCE, cis-
1,2-DCE, vinyl chloride, and methylene chloride were found to exceed their KDHE Tier 2 RSK 
residential levels.  Methylene chloride was detected only in the June 2010 event and is 
considered to be a laboratory artifact.   

Analytical results for the five monitoring events (May 2009, June 2010, November 2010, March 
2011, and June 2011) were used to evaluate cVOC trends over time.  The 2010 Annual 

Groundwater Monitoring Report (URS, January 2011) discusses historical trends for each well 
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that has a significant amount of data.  Figure 14 shows the location of the current monitoring 
wells and the VOC exceedances for the five monitoring events. 

Table 12 presents the results for geochemical parameters that were measured during the June 
2010, November 2010, March 2011, and June 2011 monitoring events to evaluate MNA 
effectiveness for Plumelets D, E, and F.  Some geochemical parameters were not detected for 
most or all sampling events.  These include alkalinity to pH 8.3, MEE (detected only at MW-5), 
and ferrous iron (detected only twice at MW-5).  In addition, the variation in pH throughout the 
study area was small and within the range favorable for microbial growth.    

7.1 Evaluation of Plumelet D 

Most of Plumelet D lies north of the center of the northern site boundary (see Figure 14).  
Historically, this plumelet has contained PCE and petroleum hydrocarbon (i.e., fuel constituents).  
Over time, PCE has partially dechlorinated to TCE, cis-1,2-DCE, and vinyl chloride and the 
petroleum hydrocarbon concentrations have dropped to non-detect or near non-detect 
concentrations.  Well MW-5 is the primary well used to monitor MNA effectiveness for 
Plumelet D during the evaluation period.  Well USD-4 is used to evaluate the off-site portion of 
Plumelet D.  The PCE concentrations in MW-5 have generally decreased since the May 2009 
Event, while the TCE and cis-1,2-DCE concentrations first increased and then decreased since 
that time.  The vinyl chloride concentrations have increased by an order of magnitude since the 
May 2009 Event.  The diagram below shows the chlorinated ethene concentration trends over 
time during the evaluation period.  It should be noted that PCE and TCE concentrations were 
lower in the years immediately prior to May 2009.   
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Although BTEX concentrations have fluctuated over time, they followed a generally downward 
trend from the mid-1990s until 2006, when a spike in the concentrations of ethylbenzene, 
toluene, and xylenes was observed.  In June 2011, no BTEX concentrations exceeded their 
KDHE Tier 2 RSK residential levels at MW-5.  It is likely that these petroleum hydrocarbons 
have promoted reductive dechlorination of chlorinated ethenes by serving as electron donors. 

Only one chlorinated ethene exceedance was observed at USD-4 during the evaluation period (a 
PCE concentration of 8.0 g/L in May 2009).   

The results for certain geochemical parameters (CO2, alkalinity, nitrate, sulfate, ORP, pH, 
ferrous iron, and TOC) were used to evaluate natural attenuation processes in Plumelet D.  The 
following trends were observed: 
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 CO2 is the end mineralization product of both chlorinated and non-chlorinated 
hydrocarbons (and other organic materials); therefore, it provides a general 
indication of the level of microbial activity.  At MW-5, CO2 levels have 
historically been more than double the background concentration and higher than 
the other Plumelet D, E and F wells;   

 Alkalinity levels are elevated in MW-5 compared to other wells within Plumelets 
D, E, and F.  Because alkalinity is a function of CO2 levels, increased alkalinity is 
often an indication of increased microbial activity; 

 Nitrate has not been detected at MW-5, although it was observed at all other wells 
in Plumelets D, E, and F, except TW-2A in Plumelet F.  Nitrate is an electron 
acceptor that must be reduced before any significant reductive dechlorination can 
occur.  The lack of nitrate at MW-5 indicates that petroleum hydrocarbons have 
served as electron donors in this area; 

 Historical sulfate concentrations in the Plumelet D, E, and F wells range from 
92.5 mg/L to 2,840 mg/L (Table 12).  In June 2011, sulfate at MW-5 was 
887 mg/L, which is in the lower third of the historical range of the plumelets, and 
has been declining since November 2010.  Initial stages of reductive 
dechlorination at MW-5 do not appear inhibited at the current sulfate 
concentration.  As sulfate concentrations continue to decline, increased reductive 
dechlorination is expected.   

 The values of the field parameters ORP, pH, and ferrous iron at MW-5 indicate 
that the groundwater conditions in Plumelet D are different (more reduced) 
compared to the other plumelets.  MW-5 is the only well where negative ORP 
values were observed; the pH is slightly depressed compared to the other wells 
(typical for reductive processes); and ferrous iron was detected in two of the 
events, indicating that iron oxyhydroxides are dissolving in the reducing 
environment; 

 MW-5 is the only MNA well where ethane and ethene, daughter products of 
reductive dechlorination of vinyl chloride, were detected.  Ethane may also be a 
daughter product of reductive dechlorination of chlorinated ethanes (e.g., 1,1,1-
TCA), since low concentrations of chlorinated ethanes have been detected at 
MW-5 in the past;  
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 TOC levels at MW-5 declined from 3.5 mg/L to 1.8 mg/L over the one year 
monitoring period.  TOC is an indicator of the presence of electron donor 
compounds in groundwater; and 

 Methane was detected at MW-5 during each monitoring event.  Only one other 
well in Plumelets D, E, and F had a detection of methane (0.006 mg/L in 
Plumelet E well USD-1).  The presence of methane may indicate that 
methanogenesis is occurring under strongly reducing conditions, at least in 
localized regions in the saturated zone.  Methane also forms from the degradation 
of chlorinated methanes, such as carbon tetrachloride or chloroform. 

In summary, the field and laboratory analytical data indicate that geochemical conditions are 
sufficiently conditioned in Plumelet D to promote the initial stages of reductive dechlorination 
(i.e., sulfate reduction and degradation of PCE and TCE).  As sulfate concentrations decline 
further via reduction to sulfide, increased reductive dechlorination is expected.  It should become 
clear during future MNA monitoring whether the remaining electron donors in groundwater are 
sufficient to promote complete dechlorination of the remaining cVOCs. 

7.2 Evaluation of Plumelet E 

Plumelet E is located northwest of the northwest corner of the site.  No direct connection to any 
of the on-site plumes has been discovered.  Wells USD-1 and USD-MW-3 were used to monitor 
the effectiveness of MNA at Plumelet E over time.  Historically, these wells have contained 
mostly PCE (at levels below 100 g/L), with minor detections of TCE and carbon tetrachloride.  
TCE or other PCE degradation compounds have not been detected in significant quantities in 
Plumelet E. 

In both wells, PCE was the only VOC to exceed its KDHE Tier 2 RSK residential level during 
the evaluation period.  The PCE concentrations at USD-1 have decreased steadily from 100 g/L 
to 39 g/L over the monitoring period, while TCE declined from 3.6 g/L to 1.6 g/L.  At well 
USD-MW-3, the PCE concentration remained constant from May 2009 to March 2011 and then 
decreased by half (from 15 g/L to 7.5 g/L) in June 2011.  Other than low levels of TCE in 
USD-1, PCE degradation products remained at or near their analytical detection limits in both 
wells.   

Regarding geochemical conditions, ORP values for all Plumelet E wells remained positive, 
indicating that oxidation/reduction conditions are not conducive to reductive dechlorination in 
Plumelet E groundwater.  Additionally, significant concentrations of competitor electron 
acceptors nitrate and sulfate are present.  The alkalinity values, ferrous iron, nitrate, and CO2 
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concentrations observed during the monitoring period were similar to the values observed in 
background wells in June 2010.  TOC levels are low, in the 1 mg/L to 3 mg/L range in both 
wells. 

In summary, although contaminant concentrations in Plumelet E are relatively low, field and 
laboratory analytical results indicate that significant biological activity is not occurring.  Lacking 
the presence of a suitable electron donor, the geochemical conditions are likely to remain 
unfavorable (too oxidizing) for significant reductive dechlorination processes to occur.  
However, PCE is the only cVOC that exceeds the KDHE Tier 2 RSK residential level, and its 
concentration is gradually declining in both wells.   

7.3 Evaluation of Plumelet F 

Plumelet F is located to the west and southwest of the western site boundary, generally following 
the groundwater gradient in a southwesterly direction.  As mentioned in Section 6.2, Plumelets C 
and F may have merged over time.  This interpretation was made based on the VOC results for 
groundwater grab samples collected in April 2010 from tree boreholes in the phytoremediation 
plots (reported in the Documentation of Phytoremediation Interim Measure Activities letter 
[URS, September 2010]).  The VOC results for the grab samples from some of the Plot C 
boreholes are very similar to those for Plumelet F wells USD-2 and USD-3; however, there is 
insufficient historical evidence to determine if they are from the same source.  

Historically, this plumelet contained primarily TCE with lower concentrations of PCE.  During 
the MNA monitoring period, the degradation product cis-1,2-DCE was detected at moderately 
high concentrations (up to 1,000 g/L), but vinyl chloride was not detected.  Trace amounts of 
chlorinated ethanes have been detected, both historically and currently.  Other than sporadic, 
minor detections, petroleum hydrocarbons that could serve as potential electron donors have not 
been observed.   

Wells USD-2 and USD-3 were used to evaluate the effectiveness of natural attenuation in the 
more contaminated upgradient portion of Plumelet F, while wells PMW-5, PMW-8, TW-2A, and 
MW-25 were used to evaluate the downgradient portion.   

Although the PCE and TCE concentrations in upgradient wells USD-2 and USD-3 have 
fluctuated over the MNA monitoring period, their concentrations have declined in both wells.  
Well USD-3 displays the greatest reductions: from 150 g/L to 47 g/L for PCE, from 
1,100 g/L to 230 g/L for TCE, and from 1,000 g/L to 450 g/L for cis-1,2-DCE.  Cis-1,2-
DCE concentrations remained relatively stable in well USD-2 and vinyl chloride was not 
detected in either well, as mentioned earlier.  
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The concentrations of chlorinated ethenes have remained relatively low and stable in the four 
downgradient Plumelet F wells. 

Regarding geochemical parameters in the upgradient wells, the ORP values have remained 
slightly positive, in the 100 mV range in both USD-2 and USD-3.  Nitrate concentrations are 
very low in both wells.  However, much higher sulfate levels have been observed in well USD-2 
compared to well USD-3.  In June 2011, the sulfate concentrations in wells USD-2 and USD-3 
were 1,320 mg/L and 292 mg/L, respectively.  Ferrous iron and the MEE dissolved gases were 
not detected and TOC levels were very low in both wells.  The alkalinity values, nitrate 
concentrations, and CO2 concentrations observed are similar to the values present in background 
wells monitored in June 2010.   

In summary, it appears that the initial stages of reductive dechlorination are occurring, especially 
in well USD-3 which has lower sulfate levels.  However, lacking the presence of a suitable 
electron donor, the geochemical conditions are likely to remain unfavorable (too oxidizing) for 
significant reductive dechlorination processes to occur.   

7.4 Conclusions from MNA Monitoring Results 

7.4.1 Plumelet D 

In Plumelet D well MW-5, there is evidence that natural attenuation has occurred based on the 
overall reduction in contaminant concentrations over time.  The Plumelet D study area exhibits 
characteristics that indicate biological activity (due to the presence of hydrocarbons and 
chlorinated constituents), such as negative ORP, lack of nitrate, reduced sulfate, elevated CO2 
and alkalinity, and lower ratios of PCE and TCE to cis-1,2-DCE and vinyl chloride.  Based on 
these results, MNA was determined to be an appropriate remedial action for Plumelet D.  
Additionally, since the presence of hydrocarbons may be the limiting factor in this area, similar 
to other areas at the site, dechlorination at Plumelet D could be enhanced through injected 
amendments, if necessary, in the future.  

7.4.2 Plumelet E 

It appears that Plumelet E is generally stable in terms of extent, but fluctuations of primary 
contaminant concentrations occur within individual wells.  Biological activity is not pronounced.   

7.4.3 Plumelet F 

It appears that Plumelet F is generally stable in terms of extent, but fluctuations of primary 
contaminant concentrations occur within individual wells.  Biological activity is not pronounced.   
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Table 1.  Monitoring Summary - June 2011 
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Monitoring Task Parameter Analyses Containers/Preservative 

Total 
Number of 

Wells Well IDs 
On-Site Plumelet 

A Monitoring 
VOCs EPA Method 

SW8260B 
VOA vials - No head space;  

4ºC; HCl (pH<2) 
17 P-1 

P-2 
P-5 
P-6 
P-9 

P-10 
P-11 
P-12 

P-13D 
P-13S 
P-14D 
P-14S 
P-15D 
P-15S 
P-16D 
P-16S 
TW-3 

Volatile Fatty Acids1 Laboratory 
Method 

VOA vials - No head space;  
4ºC; Benzylalkonium Chloride 

Dissolved Gases -  
Methane, Ethane, 

Ethene 

EPA Method 
SW8015BM 

VOA vials - No head space;  
4ºC; HCl (pH<2) 

CO2 EPA Method 
SW8015BM 

VOA vials - No head space; 4ºC 

Off-Site Plumelets 
A and B 

Monitoring 

VOCs EPA Method 
SW8015BM 

VOA vials - No head space;  
4ºC; HCl (pH<2) 

16 MW-8 
MW-9 

MW-18 
MW-20 
MW-21 
MW-22 

R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-10 
R-11 
R-12 
TW-4 

CO2 EPA Method 
SW8015BM 

VOA vials - No head space; 4ºC 

On-Site Plumelets 
B and C 

Monitoring 

VOCs EPA Method 
SW8260B 

VOA vials - No head space;  
4ºC; HCl (pH<2) 

11 MW-2 
MW-4 

MW-17S 
MW-26 
MW-27 
MW-28 
P-17D 
P-17S 
P-18 
P-19 
R-1 

Plumelets D, E, 
and F Monitoring 

VOCs (SW8260B) EPA Method 
SW8260B 

VOA vials - No head space;  
4ºC; HCl (pH<2) 

12 MW-5 
MW-25 
PMW-4 
PMW-5 
PMW-7 
PMW-8 
TW-2A 
USD-1 
USD-2 
USD-3 
USD-4 

USD-MW-3 

NO3, SO4, Cl EPA 300.0 500 mL plastic; 4ºC 
pH, DO, ORP YSI Optical DO Probe/ 

Horiba U-52 Water 
Quality Meter 

Field parameter 

Ferrous Iron Hach Test Kit Field parameter 
TOC Laboratory 

Method 
SM20 5310C 

120 mL amber glass; 4ºC;  
H3PO4 (pH<2) 

Alkalinity Laboratory 
Method 

SM20 2320B 

500 mL plastic; 4ºC 

Dissolved Gases -  
Methane, Ethane, 

Ethene 

EPA Method 
SW8015BM 

VOA vials - No head space;  
4ºC; HCl (pH<2) 

CO2 EPA Method 
SW8015BM 

VOA vials - No head space; 4ºC 
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Monitoring Task Parameter Analyses Containers/Preservative 

Total 
Number of 

Wells Well IDs 
Other VOCs EPA Method 

SW8260B 
VOA vials - No head space;  

4ºC; HCl (pH<2) 
3 MW-24 

TW-1 
USD-MW-14 

 
1 Volatile fatty acids include acetic acid, butyric acid, hexanoic acid, i-hexanoic acid, i-pentanoic acid, lactic acid, pentanoic acid, propionic acid, 
and pyruvic acid. 
°C - Degrees Celsius. 
Cl - Chloride. 
CO2 - Carbon dioxide. 
DO - Dissolved oxygen. 
EPA - U.S. Environmental Protection Agency. 
H3PO4 - Phosphoric acid. 
HCl - Hydrochloric acid. 
ID - Identification. 
mL - Milliliter. 
NO3 - Nitrate. 
ORP - Oxidation-reduction potential. 
SO4 - Sulfate. 
TOC - Total organic carbon. 
VOA - Volatile organic analysis. 
VOC - Volatile organic compound. 
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Well ID 

TOC 
Elevation 

DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation 
5/06a 5/06a 6/06 6/06 3/07 3/07 7/08 7/08 5/09 5/09 6/10 6/10 2/11 2/11 3/11 3/11 5/11 5/11 6/11 6/11 

ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL 
BPZ-1 1352.06 NI NI NI NI NI NI NI NI NI NI NI NI 16.42 1335.64 16.45 1335.61 16.65 1335.41 16.51 1335.55 
BPZ-2 1352.62 NI NI NI NI NI NI NI NI NI NI NI NI 17.10 1335.52 16.80 1335.82 17.36 1335.26 17.08 1335.54 
BPZ-3 1351.75 NI NI NI NI NI NI NI NI NI NI NI NI 16.34 1335.41 16.09 1335.66 16.64 1335.11 16.31 1335.44 
BPZ-4 1352.04 NI NI NI NI NI NI NI NI NI NI NI NI 16.84 1335.20 16.58 1335.46 17.12 1334.92 16.81 1335.23 
BPZ-5 1352.36 NI NI NI NI NI NI NI NI NI NI NI NI 17.02 1335.34 16.74 1335.62 17.32 1335.04 16.98 1335.38 
CPZ-2 1352.50 NI NI NI NI NI NI NI NI NI NI NI NI 16.51 1335.99 16.20 1336.30 16.66 1335.84 16.28 1336.22 
CPZ-3 1352.20 NI NI NI NI NI NI NI NI NI NI NI NI 16.16 1336.04 15.91 1336.29 16.33 1335.87 15.92 1336.28 
CPZ-4 1351.95 NI NI NI NI NI NI NI NI NI NI NI NI 16.39 1335.56 15.85 1336.10 16.36 1335.59 15.95 1336.00 
CPZ-5 1351.85 NI NI NI NI NI NI NI NI NI NI NI NI 15.26 1336.59 14.87 1336.98 15.38 1336.47 14.81 1337.04 
CPZ-6 1352.12 NI NI NI NI NI NI NI NI NI NI NI NI 15.49 1336.63 15.09 1337.03 15.49 1336.63 15.25 1336.87 
CPZ-7 1352.09 NI NI NI NI NI NI NI NI NI NI NI NI 16.41 1335.68 16.03 1336.06 16.52 1335.57 16.12 1335.97 

MW-1D 1348.37 7.84 1340.53 8.30 1340.07 11.75 1336.62 3.60 1344.77 2.91 1345.46 -- -- 11.09 1337.28 10.72 1337.65 11.28 1337.09 10.91 1337.46 
MW-1S 1348.25 8.09 1340.16 7.84 1340.41 10.85 1337.40 3.29 1344.96 2.84 1345.41 -- -- 10.92 1337.33 10.88 1337.37 10.99 1337.26 10.91 1337.34 
MW-2 1348.86 10.51 1338.35 10.84 1338.02 14.30 1334.56 5.42 1343.44 5.71 1343.15 3.65 1345.21 13.78 1335.08 -- -- -- -- 13.76 1335.10 
MW-4 1350.38 12.68 1337.70 14.70 1335.68 15.35 1335.03 9.17 1341.21 6.29 1344.09 8.79 1341.59 15.06 1336.20 14.84 1336.42 15.47 1335.79 14.74 1335.64 
MW-5 1348.72 10.04 1338.68 8.07 1340.65 13.29 1335.43 4.63 1344.09 3.83 1344.89 2.90 1345.82 10.65 1338.07 12.21 1336.51 -- -- 12.44 1336.28 
MW-6 1349.58 10.62 1338.96 10.67 1338.91 14.20 1335.38 6.04 1343.54 5.52 1344.06 3.78 1345.80 13.57 1336.01 -- -- -- -- 13.63 1335.95 
MW-7 1339.92 6.03 1333.89 5.68 1334.24 7.42 1332.50 >TOC * 4.22 1335.70 -- -- 8.08 1331.84 -- -- -- -- 4.50 1335.42 
MW-8 1327.91 2.58 1325.33 2.21 1325.70 3.38 1324.53 >TOC * 0.75 1327.16 -- -- 3.09 1324.82 -- -- -- -- 1.52 1326.39 
MW-9 1331.36 10.12 1321.24 8.89 1322.47 9.72 1321.64 5.39 1325.97 5.38 1325.98 4.85 1326.51 8.91 1322.45 -- -- -- -- 9.15 1322.21 
MW-10 1338.43 12.09 1326.34 11.55 1326.88 12.83 1325.60 7.16 1331.27 6.20 1332.23 5.53 1332.90 12.09 1326.34 -- -- -- -- 12.39 1326.04 
MW-11 NA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

MW-12D 1348.32 17.94 1330.38 17.62 1330.70 19.60 1328.72 -- -- -- -- 10.91 1337.41 19.11 1329.21 -- -- -- -- 19.39 1328.93 
MW-12S 1348.46 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
MW-13 1347.77 12.88 1334.89 12.93 1334.84 15.88 1331.89 8.14 1339.63 7.36 1340.41 5.35 1342.42 15.46 1332.31 -- -- -- -- 15.15 1332.62 
MW-17 1349.18 14.63 1334.55 24.79 1324.39 15.45 1333.73 12.71 1336.47 11.87 1337.31 11.87 1337.31 14.09 1335.02 14.38 1334.73 14.74 1334.37 14.89 1334.29 

MW-17S 1351.32 NI NI NI NI NI NI NI NI 7.90 1343.42 6.09 1345.23 15.95 1335.37 15.66 1335.66 16.26 1335.06 15.92 1335.40 
MW-18 1331.10 11.06 1320.04 8.59 1322.51 10.01 1321.09 4.64 1326.46 4.69 1326.41 3.93 1327.17 8.39 1322.71 -- -- -- -- 8.51 1322.59 
MW-19 1331.85 12.78 1319.07 11.26 1320.59 -- -- 7.16 1324.69 7.28 1324.57 -- -- -- -- -- -- -- -- 11.12 1320.73 
MW-20 1331.89 12.81 1319.08 11.24 1320.65 11.70 1320.19 6.90 1324.99 7.02 1324.87 7.03 1324.86 -- -- -- -- -- -- 10.81 1321.08 
MW-21 1332.01 12.11 1319.90 10.62 1321.39 10.92 1321.09 6.00 1326.01 6.10 1325.91 5.52 1326.49 9.81 1322.20 -- -- -- -- 9.88 1322.13 
MW-22 1327.78 10.93 1316.85 10.30 1317.48 10.82 1316.96 -- -- 6.15 1321.63 6.54 1321.24 10.32 1317.46 -- -- -- -- 10.15 1317.63 
MW-23 1327.38 8.34 1319.04 7.91 1319.47 10.80 1316.58 4.40 1322.98 4.59 1322.79 4.88 1322.50 8.15 1319.23 -- -- -- -- 8.15 1319.23 
MW-24 1346.38 -- -- -- -- -- -- 6.49 1339.89 6.58 1339.80 7.30 1339.08 13.17 1333.21 -- -- 13.49 1332.89 13.25 1333.13 
MW-25 1344.25 -- -- -- -- -- -- 7.11 1337.14 9.06 1335.19 10.18 1334.07 13.44 1330.81 12.90 1331.35 -- -- 12.14 1332.11 
MW-26 1352.20 NI -- NI NI NI NI NI NI 6.88 1345.32 6.22 1345.98 15.52 1336.68 15.00 1337.20 15.47 1336.73 15.06 1337.14 
MW-27 1352.51 NI -- NI NI NI NI NI NI 7.71 1344.80 9.99 1342.52 15.82 1336.69 15.48 1337.03 15.94 1336.57 15.85 1336.66 
MW-28 1352.16 NI -- NI NI NI NI NI NI 10.53 1341.63 6.26 1345.90 15.32 1336.84 14.99 1337.17 15.38 1336.78 14.81 1337.35 

P-1 1348.19 9.41 1338.78 9.78 1338.41 13.25 1334.94 5.08 1343.11 4.54 1343.65 -- -- 12.70 1335.49 12.44 1335.75 12.99 1335.20 12.68 1335.51 
P-2 1348.18 9.43 1338.75 9.88 1338.30 13.38 1334.80 5.12 1343.06 4.71 1343.47 -- -- 12.65 1335.53 12.36 1335.82 12.92 1335.26 12.48 1335.70 
P-3 1327.28 4.11 1323.17 3.98 1323.30 5.02 1322.26 1.26 1326.02 1.18 1326.10 0.39 1326.89 4.26 1323.02 -- -- -- -- 4.83 1322.45 
P-4 1326.13 3.85 1322.28 3.67 1322.46 5.20 1320.93 1.31 1324.82 1.16 1324.97 0.94 1325.19 3.94 1322.19 -- -- -- -- 4.47 1321.66 
P-5 1349.69 -- -- -- -- 14.65 1335.04 6.41 1343.28 5.96 1343.73 3.08 1346.61 13.92 1335.77 13.60 1336.09 14.16 1335.53 13.78 1335.91 
P-6 1349.47 -- -- -- -- 14.55 1334.92 6.29 1343.18 5.87 1343.60 2.81 1346.66 13.79 1335.68 13.49 1335.98 14.01 1335.46 13.62 1335.85 
P-7 1349.44 -- -- -- -- 14.70 1334.74 6.37 1343.07 5.93 1343.51 2.98 1346.46 13.92 1335.52 13.62 1335.82 14.15 1335.29 13.74 1335.70 
P-8 1349.42 -- -- -- -- 14.70 1334.72 6.39 1343.03 5.97 1343.45 3.12 1346.30 14.04 1335.38 13.76 1335.66 14.31 1335.11 13.89 1335.53 
P-9 1349.60 -- -- -- -- -- -- 6.67 1342.93 6.22 1343.38 3.32 1346.28 14.36 1335.24 14.08 1335.52 14.61 1334.99 14.16 1335.44 
P-10 1349.62 -- -- -- -- -- -- 6.52 1343.10 6.08 1343.54 3.51 1346.11 14.15 1335.47 13.82 1335.80 14.41 1335.21 14.04 1335.58 
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Well ID 

TOC 
Elevation 

DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation 
5/06a 5/06a 6/06 6/06 3/07 3/07 7/08 7/08 5/09 5/09 6/10 6/10 2/11 2/11 3/11 3/11 5/11 5/11 6/11 6/11 

ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL 
P-11 1351.45 NI NI NI NI NI NI NI NI 7.81 1343.64 4.98 1346.47 15.79 1335.66 15.50 1335.95 16.01 1335.44 15.65 1335.80 
P-12 1351.23 NI NI NI NI NI NI NI NI 8.00 1343.23 5.41 1345.82 16.19 1335.04 15.91 1335.32 16.48 1334.75 15.98 1335.25 

P-13D 1351.77 NI NI NI NI NI NI NI NI NI NI NI NI 16.59 1335.18 16.54 1335.23 16.84 1334.93 16.29 1335.48 
P-13S 1351.76 NI NI NI NI NI NI NI NI NI NI NI NI 16.49 1335.27 16.20 1335.56 16.69 1335.07 16.31 1335.45 
P-14D 1351.58 NI NI NI NI NI NI NI NI NI NI NI NI 16.58 1335.00 16.32 1335.26 16.88 1334.70 16.48 1335.10 
P-14S 1351.21 NI NI NI NI NI NI NI NI NI NI NI NI 16.17 1335.04 15.91 1335.30 16.48 1334.73 16.11 1335.10 
P-15D 1351.69 NI NI NI NI NI NI NI NI NI NI NI NI 15.86 1335.83 15.58 1336.11 16.12 1335.57 15.80 1335.89 
P-15S 1351.77 NI NI NI NI NI NI NI NI NI NI NI NI 15.73 1336.04 15.41 1336.36 15.91 1335.86 15.71 1336.06 
P-16D 1351.66 NI NI NI NI NI NI NI NI NI NI NI NI 15.39 1336.27 15.08 1336.58 15.60 1336.06 15.32 1336.34 
P-16S 1351.42 NI NI NI NI NI NI NI NI NI NI NI NI 15.07 1336.35 14.77 1336.65 15.30 1336.12 15.01 1336.41 
P-17D 1351.81 NI NI NI NI NI NI NI NI NI NI NI NI 16.72 1335.09 16.45 1335.36 17.00 1334.81 16.68 1335.13 
P-17S 1351.87 NI NI NI NI NI NI NI NI NI NI NI NI 16.76 1335.11 16.50 1335.37 17.09 1334.78 16.74 1335.13 
P-18 1351.77 NI NI NI NI NI NI NI NI NI NI NI NI 16.45 1335.32 16.41 1335.36 16.98 1334.79 16.22 1335.55 
P-19 1351.78 NI NI NI NI NI NI NI NI NI NI NI NI 15.19 1336.59 15.01 1336.77 15.41 1336.37 15.14 1336.64 

PMW-2 1343.63 -- -- 19.46 1324.17 20.50 1323.13 14.60 1329.03 15.02 1328.61 13.39 1330.24 20.91 1322.72 -- -- -- -- 21.06 1322.57 
PMW-3 1343.96b -- -- 15.50 1328.46 15.40 1328.56 12.19 1331.77 11.89 1332.07 12.35 1331.61 15.89 1328.07 -- -- -- -- 15.04 1328.92 
PMW-4 1344.47 -- -- 7.88 1336.59 9.58 1334.89 2.61 1341.86 3.64 1340.83 0.98 1343.49 8.81 1335.66 -- -- -- -- 6.60 1337.87 
PMW-5 1344.46 -- -- 8.07 1336.39 11.06 1333.4 4.02 1340.44 4.28 1340.18 4.70 1339.76 7.75 1336.71 8.62 1335.84 8.00 1336.46 6.96 1337.50 
PMW-6 1341.20 -- -- 8.63 1332.57 10.20 1331 6.07 1335.13 7.51 1333.69 7.24 1333.96 10.67 1330.53 9.95 1331.25 10.84 1330.36 9.21 1331.99 
PMW-7 1344.76 -- -- -- -- -- -- 3.61 1341.15 4.44 1340.32 4.69 1340.07 8.95 1335.81 8.35 1336.41 8.78 1335.98 7.68 1337.08 
PMW-8 1345.11 -- -- -- -- -- -- 5.55 1339.56 6.91 1338.20 7.61 1337.50 10.24 1334.87 9.69 1335.42 10.16 1334.95 9.20 1335.91 

PMW-17 1341.25 -- -- 14.57 1326.68 18.00 1323.25 11.86 1329.39 12.94 1328.31 12.30 1328.95 16.31 1324.94 15.55 1325.70 -- -- 14.57 1326.68 
PMW-20 1342.31 -- -- 19.79 1322.52 20.75 1321.56 15.01 1327.30 15.67 1326.64 14.18 1328.13 20.84 1321.47 -- -- -- -- 21.15 1321.16 

PZ-1 1333.78 4.09 1329.69 3.86 1329.92 6.45 1327.33 >TOC * >TOC * >TOC * 4.06 1329.72 -- -- 4.67 1329.11 4.46 1329.32 
PZ-2 1328.59 7.70 1320.89 5.75 1322.84 6.50 1322.09 1.95 1326.64 1.92 1326.67 1.36 1327.23 5.68 1322.91 -- -- -- -- 5.91 1322.68 
R-1 1350.78 22.18 1328.60 11.82 1338.96 15.32 1335.46 7.19 1343.59 6.67 1344.11 4.76 1346.02 14.64 1336.14 -- -- -- -- 14.70 1336.08 
R-2 1336.42 4.31 1332.11 4.20 1332.22 5.73 1330.69 >TOC * >TOC * >TOC * 5.41 1331.01 -- -- 6.11 1330.31 5.84 1330.58 
R-3 1336.12 5.31 1330.81 4.69 1331.43 4.65 1331.47 >TOC * >TOC * >TOC * 6.10 1330.02 -- -- 6.60 1329.52 6.41 1329.71 
R-4 1336.18 6.40 1329.78 5.19 1330.99 7.10 1329.08 >TOC * >TOC * >TOC * 6.45 1329.73 -- -- 6.83 1329.35 6.60 1329.58 
R-5 1338.90 14.61 1324.29 8.44 1330.46 10.30 1328.60 3.09 1335.81 2.49 1336.41 2.85 1336.05 9.69 1329.21 -- -- -- -- 9.94 1328.96 
R-6 1345.36 16.80 1328.56 15.13 1330.23 17.00 1328.36 9.73 1335.63 9.11 1336.25 9.25 1336.11 16.40 1328.96 -- -- -- -- 16.52 1328.84 
R-7 1331.24 16.07 1315.17 8.69 1322.55 9.38 1321.86 4.80 1326.44 4.79 1326.45 4.22 1327.02 8.58 1322.66 -- -- -- -- 8.72 1322.52 
R-8 1327.45 6.39 1321.06 4.36 1323.09 5.08 1322.37 0.23 1327.22 0.30 1327.15 >TOC * 4.25 1323.20 -- -- 4.67 1322.78 4.48 1322.97 
R-9 1328.07 5.08 1322.99 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

R-10 1331.83 19.70 1312.13 9.48 1322.35 10.01 1321.82 5.43 1326.40 5.48 1326.35 4.80 1327.03 9.22 1322.61 -- -- -- -- 9.32 1322.51 
R-11 1331.72 9.94 1321.78 9.14 1322.58 9.48 1322.24 5.32 1326.40 5.51 1326.21 4.30 1327.42 8.83 1322.89 -- -- -- -- 9.02 1322.70 
R-12 1330.85 7.98 1322.87 7.56 1323.29 7.78 1323.07 3.80 1327.05 4.11 1326.74 3.21 1327.64 7.12 1323.73 -- -- -- -- 7.27 1323.58 
TW-1 1347.51 10.89 1336.62 11.11 1336.4 13.96 1333.55 6.59 1340.92 6.49 1341.02 6.85 1340.66 13.85 1333.66 -- -- 14.18 1333.33 13.82 1333.69 

TW-2A 1344.41 8.60 1335.81 8.26 1336.15 8.82 1335.59 5.59 1338.82 6.49 1337.92 7.51 1336.90 9.06 1335.35 8.52 1335.89 9.15 1335.26 8.20 1336.21 
TW-3 1347.77 10.65 1337.12 11.01 1336.76 14.31 1333.46 6.03 1341.74 5.65 1342.12 4.79 1342.98 13.92 1333.85 13.70 1334.07 14.20 1333.57 13.72 1334.05 
TW-4 1336.52 4.14 1332.38 4.01 1332.51 5.76 1330.76 >TOC * >TOC * >TOC * 5.39 1331.13 -- -- 6.04 1330.48 5.83 1330.69 
USD-1 1345.65 9.02 1336.63 -- -- 10.31 1335.34 4.48 1341.17 4.06 1341.59 5.17 1340.48 10.15 1335.50 9.43 1336.22 -- -- 9.04 1336.61 
USD-2 1346.60 8.80 1337.80 -- -- 11.00 1335.6 4.65 1341.95 5.26 1341.34 5.34 1341.26 10.78 1335.82 10.18 1336.42 -- -- 9.92 1336.68 
USD-3 1347.06 7.76 1339.30 -- -- 11.06 1336.00 5.06 1342.00 6.16 1340.90 5.87 1341.19 10.72 1336.34 10.31 1336.75 -- -- 10.06 1337.00 
USD-4 1346.73 -- -- -- -- -- -- 2.44 1344.29 3.10 1343.63 3.49 1343.24 10.86 1335.87 10.07 1336.66 -- -- 10.00 1336.73 

USD-13 1331.07 -- -- -- -- 10.96 1320.11 5.03 1326.04 5.58 1325.49 6.10 1324.97 10.69 1320.38 10.67 1320.40 -- -- 10.83 1320.24 
USD-MW-3c 1346.07 7.71 1338.36 -- -- 10.73 1335.34 2.86 1343.21 2.70 1343.37 2.74 1343.33 10.72 1335.35 9.80 1336.27 -- -- 9.63 1336.44 
USD-MW-14c 1350.02 9.18 1340.84 -- -- 13.06 1336.96 4.92 1345.10 4.07 1345.95 3.01 1347.01 12.38 1337.64 -- -- -- -- 12.25 1337.77 
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Well ID 

TOC 
Elevation 

DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation DTW 
GW 

Elevation 
5/06a 5/06a 6/06 6/06 3/07 3/07 7/08 7/08 5/09 5/09 6/10 6/10 2/11 2/11 3/11 3/11 5/11 5/11 6/11 6/11 

ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL ft BTOC ft MSL 
USD-MW-15c 1344.81b -- -- -- -- -- -- -- -- 4.67 1340.14 5.16 1339.65 10.83 1333.98 -- -- -- -- 10.82 1333.99 
USD-MW-16c 1350.03 13.88 1336.15 -- -- 14.50 1335.53 13.76 1336.27 10.31 1339.72 10.09 1339.94 11.25 1338.78 -- -- -- -- 13.70 1336.33 
USD-MW-18 1345.81 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 9.90 1335.91 

 
a These water level gauging events were conducted under pumping conditions. 
b The top of casing (TOC) elevation is approximate. 
c Alternate well identifications (IDs) are MW-3, MW-14, MW-15, and MW-16.  
>TOC - Artesian conditions were observed. 
-- Not measured. 
* Groundwater elevation was not determined because artesian conditions were observed. 
BTOC - Below top of casing. 
DTW - Depth to water. 
ft - Feet. 
GW - Groundwater. 
MSL - Mean sea level. 
NA - Not available. 
NI - Not installed. 
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Analyte 

Well ID MW-2 MW-4 MW-5 MW-8 MW-9 MW-17S MW-18 MW-20 MW-21 MW-22 MW-24 
KDHE Tier 2 RSK 
Residential Level a            

1,1,1-Trichloroethane 200 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 <0.2 
1,1,2-Trichloroethane 5 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 <0.2 
1,1-Dichloroethane 25 <0.1 0.9 <1.0 <0.1 <0.1 110 11 15 65 <0.1 7.4 
1,1-Dichloroethene 7 <0.1 <0.1 2.8 J <0.1 <0.1 7.1 5 5.4 2.1 <0.1 <0.2 

1,2,4-Trimethylbenzene 8.44 <0.1 <0.1 <1.0 <0.1 <0.1 130 <1.0 <0.5 <0.1 <0.1 3.7 
1,2-Dichlorobenzene 600 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 0.7 <0.1 10 
1,2-Dichloroethane 5 <0.1 0.7 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 0.7 <0.1 <0.2 

1,3,5-Trimethylbenzene 44 <0.1 <0.1 <1.0 <0.1 <0.1 32 <1.0 <0.5 <0.1 <0.1 9.2 
2-Butanone 4,920 <1.0 <1.0 <10 <1.0 <1.0 <5.0 <10 <5.0 <1.0 <1.0 <2.0 

4-Methyl-2-Pentanone 1,020 <1.0 <1.0 <10 <1.0 <1.0 <5.0 <10 <5.0 <1.0 <1.0 <2.0 
Acetone 11,500 <3.0 <3.0 <30 <3.0 <3.0 <15 <30 <15 <3.0 <3.0 <6.0 
Benzene 5 <0.1 <0.1 2.3 J <0.1 <0.1 19 <1.0 <0.5 0.3 J <0.1 30 

Bromoform 80 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 <0.2 
Carbon Disulfide 716 <0.4 <0.4 <4.0 <0.4 <0.4 <2.0 <4.0 <2.0 <0.4 <0.4 <0.8 

Carbon Tetrachloride 5 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 <0.2 
Chlorobenzene 100 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 0.3 J 
Chloroethane 14,000 <0.1 <0.1 <1.0 <0.1 <0.1 2 J <1.0 <0.5 <0.1 <0.1 27 
Chloroform 80 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 <0.2 

cis-1,2-Dichloroethene 70 1.5 33 1,100 0.1 J <0.1 150 650 420 200 <0.1 9.2 
Ethylbenzene 700 <0.1 <0.1 <1.0 <0.1 <0.1 330 <1.0 <0.5 <0.1 <0.1 44 

Isopropylbenzene 451 1.5 <0.1 <1.0 <0.1 <0.1 22 <1.0 <0.5 <0.1 <0.1 39 
Methyl Tertiary Butyl Ether 133 3.5 <0.1 <1.0 <0.1 <0.1 1.1 J <1.0 <0.5 0.1 J <0.1 0.2 J 

Methylene Chloride 5 <0.2 <0.2 <2.0 <0.2 <0.2 2.2 J <2.0 <1.0 <0.2 <0.2 1 J 
Naphthalene 1.11 0.2 J <0.1 <1.0 <0.1 <0.1 42 <1.0 <0.5 <0.1 <0.1 140 

n-Butylbenzene 33.8 1.6 <0.1 <1.0 <0.1 <0.1 27 <1.0 <0.5 <0.1 <0.1 7.5 
Styrene 100 <0.1 <0.1 <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 <0.2 

Tetrachloroethene 5 <0.1 3.8 32 <0.1 <0.1 <0.5 2.1 J 99 14 0.3 J <0.2 
Toluene 1,000 <0.1 <0.1 <1.0 <0.1 <0.1 220 <1.0 <0.5 <0.1 <0.1 0.4 J 

trans-1,2-Dichloroethene 100 <0.1 0.5 J 4.9 J <0.1 <0.1 1 J 2.4 J 7.4 J 1.2 <0.1 2.8 
Trichloroethene 5 <0.1 5.3 56 <0.1 <0.1 <0.5 130 190 36 <0.1 0.3 J 

Trichlorofluoromethane 1,090 <0.1 0.1 J <1.0 <0.1 <0.1 <0.5 <1.0 <0.5 <0.1 <0.1 <0.2 
Vinyl Acetate 406 <0.2 <0.2 <2.0 <0.2 <0.2 <1.0 <2.0 <1.0 <0.2 <0.2 <0.4 
Vinyl Chloride 2 0.3 J <0.1 270 0.1 J <0.1 73 7.5 3 9.2 <0.1 27 
Xylenes (Total) 10,000 <0.1 <0.1 <1.0 <0.1 <0.1 310 <1.0 <0.5 <0.1 <0.1 18 
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Analyte 

Well ID MW-25 MW-26 MW-27 MW-28 P-1 P-2 P-5 P-6 P-9 P-10 P-11 P-12 P-13D 
KDHE Tier 2 RSK 
Residential Level a              

1,1,1-Trichloroethane 200 <0.1 150 J <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 12 J <0.1 <0.1 
1,1,2-Trichloroethane 5 <0.1 56 J <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 0.2 J <0.1 
1,1-Dichloroethane 25 0.2 J 120 J 2.5 11 <0.1 16 4.8 15 11 <0.5 5.5 J 13 0.2 J 
1,1-Dichloroethene 7 <0.1 2,700 <0.1 2.4 J <0.1 <1.0 <0.1 <0.1 <0.1 0.7 J <5.0 <0.1 <0.1 

1,2,4-Trimethylbenzene 8.44 <0.1 140 J 1.1 <1.0 <0.1 <1.0 1 0.3 J 0.6 <0.5 10 J 0.4 J <0.1 
1,2-Dichlorobenzene 600 <0.1 110 J <0.1 <1.0 <0.1 <1.0 0.7 0.5 0.6 <0.5 <5.0 0.2 J 0.3 J 
1,2-Dichloroethane 5 <0.1 5,100 <0.1 7 <0.1 <1.0 0.2 J 0.4 J 0.3 J <0.5 <5.0 1.1 0.2 J 

1,3,5-Trimethylbenzene 44 <0.1 <50 <0.1 <1.0 <0.1 <1.0 0.3 J 0.1 J 0.2 J <0.5 <5.0 0.1 J <0.1 
2-Butanone 4,920 <1.0 <500 <1.0 <10 <1.0 83 39 J <1.0 <1.0 <5.0 <50 21 210 

4-Methyl-2-Pentanone 1,020 <1.0 <500 <1.0 <10 <1.0 <10 <1.0 <1.0 <1.0 <5.0 <50 <1.0 <1.0 
Acetone 11,500 <3.0 <1,500 <3.0 <30 <3.0 <30 32 J <3.0 <3.0 <15 170 J 4.3 J 22 
Benzene 5 <0.1 760 0.8 <1.0 <0.1 <1.0 0.1 J 0.2 J 0.2 J <0.5 <5.0 0.5 J <0.1 

Bromoform 80 <0.1 <50 <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 <0.1 <0.1 
Carbon Disulfide 716 <0.4 <200 <0.4 <4.0 <0.4 <4.0 <0.4 <0.4 <0.4 <2.0 <20 0.5 0.7 

Carbon Tetrachloride 5 <0.1 <50 <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 <0.1 <0.1 
Chlorobenzene 100 <0.1 <50 <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 <0.1 <0.1 
Chloroethane 14,000 <0.1 <50 0.2 J <1.0 <0.1 2.9 J 4.7 18 2.7 <0.5 <5.0 2.3 <0.1 
Chloroform 80 <0.1 <50 <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 <0.1 <0.1 

cis-1,2-Dichloroethene 70 6.7 33,000 55 530 <0.1 410 13 J 3.8 0.6 140 2,800 18 1.2 
Ethylbenzene 700 <0.1 1,700 12 <1.0 <0.1 2.2 J 1.1 1.1 1.3 <0.5 5.1 J 1.2 <0.1 

Isopropylbenzene 451 <0.1 <50 5.4 <1.0 <0.1 1.4 J 0.6 1.3 1.3 <0.5 <5.0 0.6 <0.1 
Methyl Tertiary Butyl Ether 133 <0.1 <50 <0.1 <1.0 0.4 J <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 <0.1 <0.1 

Methylene Chloride 5 <0.2 740 <0.2 <2.0 <0.2 <2.0 <0.2 <0.2 <0.2 <1.0 13 J <0.2 <0.2 
Naphthalene 1.11 <0.1 67 J 0.6 <1.0 <0.1 4.6 J 1.2 0.9 2.5 <0.5 <5.0 1.2 <0.1 

n-Butylbenzene 33.8 <0.1 <50 0.2 J <1.0 <0.1 <1.0 0.4 J 0.1 J 0.2 J <0.5 <5.0 0.1 J <0.1 
Styrene 100 <0.1 <50 <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 <0.1 <0.1 

Tetrachloroethene 5 0.5 3,500 <0.1 20 <0.1 <1.0 6.7 0.2 J <0.1 5.3 54 0.1 J <0.1 
Toluene 1,000 <0.1 8,100 <0.1 <1.0 <0.1 1.7 J 0.7 1 1.1 <0.5 16 J 1.2 <0.1 

trans-1,2-Dichloroethene 100 <0.1 220 J 0.4 J 4.4 J <0.1 73 51 6.1 1.2 1 J 29 24 <0.1 
Trichloroethene 5 11 1,800 75 37 <0.1 <1.0 3.2 0.4 J <0.1 34 82 2.7 0.1 J 

Trichlorofluoromethane 1,090 <0.1 <50 <0.1 <1.0 <0.1 <1.0 <0.1 <0.1 <0.1 <0.5 <5.0 <0.1 <0.1 
Vinyl Acetate 406 <0.2 <100 <0.2 <2.0 <0.2 <2.0 <0.2 <0.2 <0.2 <1.0 <10 <0.2 <0.2 
Vinyl Chloride 2 <0.1 910 22 <1.0 <0.1 320 14 1 0.5 2.5 2,400 18 0.4 J 
Xylenes (Total) 10,000 <0.1 1,400 4.1 <1.0 <0.1 2.8 J 2.3 2.4 2.5 <0.5 5.4 J 1.7 <0.1 
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Analyte 

Well ID P-13S P-14D P-14S P-15D P-15S P-16D P-16S P-17D P-17S P-18 P-19 PMW-4 
KDHE Tier 2 RSK 
Residential Level a             

1,1,1-Trichloroethane 200 <0.1 <0.1 <1.0 <50 <10 39 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 
1,1,2-Trichloroethane 5 <0.1 <0.1 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 
1,1-Dichloroethane 25 0.8 2 <1.0 <50 <10 2.2 <0.1 0.6 J 0.1 J 67 14 <0.1 
1,1-Dichloroethene 7 <0.1 0.5 <1.0 <50 13 J 97 0.4 J <0.2 <0.1 12 2.1 J <0.1 

1,2,4-Trimethylbenzene 8.44 <0.1 2.8 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 190 <1.0 <0.1 
1,2-Dichlorobenzene 600 0.6 0.1 J <1.0 <50 <10 0.3 J 0.2 J <0.2 <0.1 0.7 J <1.0 <0.1 
1,2-Dichloroethane 5 <0.1 0.5 <1.0 <50 <10 0.8 0.2 J <0.2 <0.1 2.2 J 1.7 J <0.1 

1,3,5-Trimethylbenzene 44 <0.1 0.5 J <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 53 <1.0 <0.1 
2-Butanone 4,920 <1.0 6.2 790 <500 3,700 <1.0 <1.0 <2.0 <1.0 <5.0 <10 <1.0 

4-Methyl-2-Pentanone 1,020 <1.0 <1.0 <10 <500 <100 <1.0 <1.0 <2.0 <1.0 <5.0 <10 <1.0 
Acetone 11,500 4.1 J 16 170 <1,500 340 J <3.0 <3.0 61 43 <15 <30 <3.0 
Benzene 5 <0.1 0.2 J <1.0 <50 <10 <0.1 <0.1 0.2 J <0.1 24 <1.0 <0.1 

Bromoform 80 <0.1 <0.1 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 
Carbon Disulfide 716 <0.4 0.7 <4.0 <200 <40 <0.4 <0.4 <0.8 <0.4 <2.0 <4.0 <0.4 

Carbon Tetrachloride 5 <0.1 <0.1 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 
Chlorobenzene 100 <0.1 <0.1 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 
Chloroethane 14,000 0.2 J 4.9 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 2.4 J <1.0 <0.1 
Chloroform 80 <0.1 <0.1 <1.0 <50 <10 0.2 J <0.1 0.7 J <0.1 <0.5 <1.0 <0.1 

cis-1,2-Dichloroethene 70 0.7 6.2 480 18,000 13,000 2.7 0.6 0.8 J 0.1 J 960 590 <0.1 
Ethylbenzene 700 <0.1 0.8 <1.0 <50 <10 <0.1 <0.1 <0.2 0.1 J 320 <1.0 <0.1 

Isopropylbenzene 451 <0.1 0.3 J <1.0 <50 <10 <0.1 <0.1 7.5 2.3 10 <1.0 <0.1 
Methyl Tertiary Butyl Ether 133 <0.1 0.2 J <1.0 <50 <10 <0.1 0.1 J 4.9 3.8 <0.5 <1.0 <0.1 

Methylene Chloride 5 <0.2 <0.2 <2.0 <100 <20 <0.2 <0.2 0.8 J <0.2 1 B <2.0 <0.2 
Naphthalene 1.11 <0.1 0.9 <1.0 <50 <10 <0.1 <0.1 0.2 J <0.1 95 <1.0 <0.1 

n-Butylbenzene 33.8 <0.1 0.4 J <1.0 <50 <10 <0.1 <0.1 5.5 2.4 2.5 J <1.0 <0.1 
Styrene 100 <0.1 <0.1 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 

Tetrachloroethene 5 0.1 J 4.5 <1.0 1,100 36 J 0.6 0.1 J <0.2 <0.1 33 20 2 
Toluene 1,000 <0.1 1 18 <50 <10 <0.1 <0.1 <0.2 8.4 79 <1.0 <0.1 

trans-1,2-Dichloroethene 100 <0.1 44 <1.0 180 J 42 J <0.1 <0.1 <0.2 <0.1 5 5.7 <0.1 
Trichloroethene 5 <0.1 12 <1.0 380 11 J 2.8 0.1 J <0.2 <0.1 6.2 140 <0.1 

Trichlorofluoromethane 1,090 <0.1 <0.1 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 
Vinyl Acetate 406 <0.2 <0.2 <2.0 <100 <20 <0.2 <0.2 <0.4 <0.2 <1.0 <2.0 <0.2 
Vinyl Chloride 2 1.2 2 3.8 J 3,200 740 2 0.5 J 0.9 J <0.1 350 7 <0.1 
Xylenes (Total) 10,000 <0.1 2 <1.0 <50 <10 <0.1 <0.1 <0.2 <0.1 280 <1.0 <0.1 
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Analyte 

Well ID PMW-5 PMW-7 PMW-8 R-1 R-2 R-3 R-4 R-5 R-6 R-7 R-10 R-11 R-12 
KDHE Tier 2 RSK 
Residential Level a              

1,1,1-Trichloroethane 200 <0.1 <0.1 <0.1 25 <0.1 <0.1 <0.1 1.3 J <0.2 <0.1 <0.5 <0.1 <0.5 
1,1,2-Trichloroethane 5 <0.1 <0.1 0.2 J <2.0 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
1,1-Dichloroethane 25 4.6 <0.1 1 50 0.9 19 7.2 4.5 J 9.3 2.3 12 63 100 
1,1-Dichloroethene 7 1 <0.1 1.3 64 <0.1 <0.1 0.1 J 9.9 1.5 0.6 4.6 1 1.6 J 

1,2,4-Trimethylbenzene 8.44 <0.1 <0.1 <0.1 8.1 J <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
1,2-Dichlorobenzene 600 <0.1 <0.1 <0.1 <2.0 <0.1 5.1 <0.1 <1.0 0.4 J <0.1 <0.5 0.8 2.7 
1,2-Dichloroethane 5 0.6 <0.1 0.3 J 3.7 J <0.1 1.4 <0.1 <1.0 0.2 J <0.1 <0.5 0.5 1.4 J 

1,3,5-Trimethylbenzene 44 <0.1 <0.1 <0.1 <2.0 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
2-Butanone 4,920 <1.0 <1.0 <1.0 <20 <1.0 <1.0 <1.0 <10 <2.0 <1.0 <5.0 <1.0 <5.0 

4-Methyl-2-Pentanone 1,020 <1.0 <1.0 <1.0 <20 <1.0 <1.0 <1.0 <10 <2.0 <1.0 <5.0 <1.0 <5.0 
Acetone 11,500 <3.0 <3.0 <3.0 <60 <3.0 <3.0 <3.0 <30 <6.0 <3.0 <15 3.1 J <15 
Benzene 5 <0.1 <0.1 <0.1 5 J <0.1 9.5 0.2 J <1.0 <0.2 <0.1 <0.5 0.4 J 0.8 J 

Bromoform 80 <0.1 <0.1 <0.1 <2.0 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
Carbon Disulfide 716 <0.4 <0.4 <0.4 <8.0 <0.4 <0.4 <0.4 <4.0 <0.8 <0.4 <2.0 <0.4 <2.0 

Carbon Tetrachloride 5 <0.1 <0.1 <0.1 <2.0 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
Chlorobenzene 100 <0.1 <0.1 <0.1 <2.0 <0.1 0.3 J <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
Chloroethane 14,000 <0.1 <0.1 <0.1 5.2 J <0.1 17 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
Chloroform 80 0.2 J <0.1 0.3 J <2.0 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 

cis-1,2-Dichloroethene 70 180 <0.1 60 1,700 8.7 <0.1 22 1,100 110 31 470 86 280 
Ethylbenzene 700 <0.1 <0.1 <0.1 140 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 

Isopropylbenzene 451 <0.1 <0.1 <0.1 13 <0.1 2.3 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
Methyl Tertiary Butyl Ether 133 <0.1 <0.1 <0.1 2.2 J <0.1 <0.1 0.3 J <1.0 <0.2 <0.1 <0.5 0.1 J <0.5 

Methylene Chloride 5 <0.2 <0.2 <0.2 4.2 J <0.2 <0.2 <0.2 <2.0 <0.4 <0.2 <1.0 <0.2 1.2 B 
Naphthalene 1.11 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 

n-Butylbenzene 33.8 <0.1 <0.1 <0.1 2.1 J <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
Styrene 100 <0.1 <0.1 <0.1 <2.0 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 

Tetrachloroethene 5 7.7 0.2 J 23 4.5 J 0.4 J <0.1 0.1 J 520 0.3 J 12 67 <0.1 <0.5 
Toluene 1,000 <0.1 <0.1 <0.1 18 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 

trans-1,2-Dichloroethene 100 1.6 <0.1 0.7 26 <0.1 0.8 0.2 J 16 0.4 J <0.1 2.8 0.8 1.3 J 
Trichloroethene 5 16 <0.1 130 17 1.4 <0.1 0.4 J 570 0.7 J 12 210 0.1 J 1.8 J 

Trichlorofluoromethane 1,090 <0.1 <0.1 <0.1 <2.0 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
Vinyl Acetate 406 <0.2 <0.2 <0.2 <4.0 <0.2 <0.2 <0.2 <2.0 <0.4 <0.2 <1.0 <0.2 <1.0 
Vinyl Chloride 2 <0.1 <0.1 0.1 J 770 1.3 <0.1 3.9 11 2.9 <0.1 3.3 28 23 
Xylenes (Total) 10,000 <0.1 <0.1 <0.1 12 <0.1 <0.1 <0.1 <1.0 <0.2 <0.1 <0.5 <0.1 <0.5 
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Analyte 

Well ID TW-1 TW-2A TW-3 TW-4 USD-1 USD-2 USD-3 USD-4 USD-MW-3 USD-MW-14 
KDHE Tier 2 RSK 
Residential Level a           

1,1,1-Trichloroethane 200 <0.2 <0.1 1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 
1,1,2-Trichloroethane 5 <0.2 0.3 J <0.1 <0.5 <0.1 0.4 J 0.3 J <0.1 <0.1 <0.5 
1,1-Dichloroethane 25 3 0.6 9 16 <0.1 1.1 4.6 <0.1 <0.1 <0.5 
1,1-Dichloroethene 7 <0.2 1.8 0.5 J <0.5 <0.1 5.9 3.6 <0.1 <0.1 <0.5 

1,2,4-Trimethylbenzene 8.44 3.5 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 20 
1,2-Dichlorobenzene 600 <0.2 0.6 1.7 13 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 
1,2-Dichloroethane 5 <0.2 0.6 0.2 J <0.5 <0.1 0.4 J 1.5 <0.1 <0.1 <0.5 

1,3,5-Trimethylbenzene 44 4.4 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 1.6 J 
2-Butanone 4,920 <2.0 <1.0 <1.0 <5.0 <1.0 <1.0 <2.0 <1.0 <1.0 <5 

4-Methyl-2-Pentanone 1,020 <2.0 <1.0 <1.0 <5.0 <1.0 <1.0 <2.0 <1.0 <1.0 <5.0 
Acetone 11,500 <6.0 <3.0 <3.0 <15 <3.0 <3.0 <6.0 <3.0 <3.0 <15 
Benzene 5 13 <0.1 0.3 J 24 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 

Bromoform 80 <0.2 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 
Carbon Disulfide 716 <0.8 <0.4 <0.4 <2.0 <0.4 <0.4 <0.8 <0.4 <0.4 <2 

Carbon Tetrachloride 5 <0.2 <0.1 <0.1 <0.5 2.1 1.3 <0.2 <0.1 1.1 <0.5 
Chlorobenzene 100 <0.2 0.1 J <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 
Chloroethane 14,000 17 <0.1 <0.1 26 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 
Chloroform 80 <0.2 <0.1 <0.1 0.9 J 0.5 J 0.4 J <0.2 <0.1 0.2 J <0.5 

cis-1,2-Dichloroethene 70 1.7 47 20 1.5 J 0.2 J 130 450 0.1 J <0.1 <0.5 
Ethylbenzene 700 2.7 <0.1 <0.1 1 J <0.1 <0.1 <0.2 <0.1 <0.1 1.3 J 

Isopropylbenzene 451 16 <0.1 <0.1 40 <0.1 <0.1 <0.2 <0.1 <0.1 12 
Methyl Tertiary Butyl Ether 133 1.2 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 5.4 

Methylene Chloride 5 0.7 J <0.2 <0.2 <1.0 <0.2 <0.2 <0.4 <0.2 <0.2 1.1 J 
Naphthalene 1.11 34 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 4.9 

n-Butylbenzene 33.8 5.4 J <0.1 <0.1 1.1 J <0.1 <0.1 <0.2 <0.1 <0.1 2.5 
Styrene 100 <0.2 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 

Tetrachloroethene 5 <0.2 7 13 <0.5 39 58 47 3.6 J 7.5 <0.5 
Toluene 1,000 0.5 J <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 

trans-1,2-Dichloroethene 100 0.8 J 1 <0.1 1.1 J <0.1 2.2 3.6 <0.1 <0.1 <0.5 
Trichloroethene 5 <0.2 73 4.9 <0.5 1.6 240 230 0.3 J 0.3 J <0.5 

Trichlorofluoromethane 1,090 <0.2 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 
Vinyl Acetate 406 <0.4 <0.2 <0.2 <1.0 <0.2 <0.2 <0.4 <0.2 <0.2 <1.0 
Vinyl Chloride 2 3.2 0.4 J 22 4.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.5 
Xylenes (Total) 10,000 17 <0.1 <0.1 <0.5 <0.1 <0.1 <0.2 <0.1 <0.1 3.2 
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a Source:  Risk-Based Standards for Kansas (RSK), RSK Manual-5th Version, Kansas Department of Health and Environment (KDHE), Bureau of Environmental Remediation, October 2010. 
Sample concentration is similar to that found in an associated blank. 
All units are presented in micrograms per liter (µg/L). 
< Less than method detection limit (MDL). 
Bold values were detected. 
Shaded values are above the KDHE Tier 2 RSK Residential Levels. 
Volatile organic compounds (VOCs) were analyzed by Lancaster Laboratories by U.S. Environmental Protection Agency (EPA) Method SW8260B. 
B - Sample concentration is similar to that found in an associated blank. 
ID - Identification. 
J - The analyte was positively identified, the quantitation is an estimation. 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
On-Site Plumelet A 

P-1 1,2,4-Trimethylbenzene 1 8 0.236 Undetermined 
P-1 1,2-Dichloroethane 1 8 0.072 Undetermined 
P-1 1,3,5-Trimethylbenzene 1 8 0.236 Undetermined 
P-1 Acetic acid 5 5 0.242 Undetermined 
P-1 Acetone (2-Propanone) 1 8 0.236 Undetermined 
P-1 Methyl tert-butyl ether (MTBE) 7 8 0.317 Undetermined 
P-1 Methylene chloride (Dichloromethane) 1 8 0.114 Undetermined 
P-1 Naphthalene 2 8 0.114 Undetermined 
P-1 Tetrachloroethene 3 8 0.054 Undetermined 
P-1 Trichloroethene 2 8 0.072 Undetermined 
P-1 Xylenes (total) 1 8 0.236 Undetermined 
P-1 cis-1,2-Dichloroethene 3 8 0.072 Undetermined 
P-2 1,1,1-Trichloroethane 6 8 0.0028 Downward 
P-2 1,1-Dichloroethane 5 8 0.236 Undetermined 
P-2 1,1-Dichloroethene 5 8 0.0116 Downward 
P-2 1,2,4-Trimethylbenzene 1 8 0.199 Undetermined 
P-2 1,2-Dichloroethane 1 8 0.199 Undetermined 
P-2 2-Butanone (MEK) 2 8 0.054 Undetermined 
P-2 Acetic acid 5 5 0.117 Undetermined 
P-2 Chloroethane (Ethyl chloride) 2 8 0.452 Undetermined 
P-2 Ethylbenzene 2 8 0.36 Undetermined 
P-2 Isopropylbenzene (Cumene) 2 8 0.548 Undetermined 
P-2 Methylene chloride (Dichloromethane) 2 8 0.274 Undetermined 
P-2 Naphthalene 3 8 0.36 Undetermined 
P-2 Propionicacid 5 5 0.242 Undetermined 
P-2 Tetrachloroethene 3 8 0.0071 Downward 
P-2 Toluene 2 8 0.548 Undetermined 
P-2 Trichloroethene 4 8 0.005 Downward 
P-2 Vinyl chloride (Chloroethene) 8 8 0.199 Undetermined 
P-2 Xylenes (total) 2 8 0.138 Undetermined 
P-2 cis-1,2-Dichloroethene 8 8 0.031 Downward 
P-2 n-Butylbenzene 1 8 0.199 Undetermined 
P-2 trans-1,2-Dichloroethene 8 8 0.031 Downward 
P-5 1,1,1-Trichloroethane 10 11 0.014636255 Downward 
P-5 1,1-Dichloroethane 4 11 0.434781275 Undetermined 
P-5 1,1-Dichloroethene 7 11 0.017500545 Downward 
P-5 1,2,4-Trimethylbenzene 3 11 0.024567548 Downward 
P-5 1,2-Dichlorobenzene 2 8 0.114 Undetermined 
P-5 1,2-Dichloroethane 2 11 0.006557027 Downward 
P-5 1,3,5-Trimethylbenzene 2 11 0.08477159 Undetermined 
P-5 2-Butanone (MEK) 2 11 0.274660052 Undetermined 
P-5 Acetic acid 5 5 0.042 Upward 
P-5 Acetone (2-Propanone) 2 11 0.334434971 Undetermined 
P-5 Benzene 2 11 0.008109984 Downward 
P-5 Butyricacid 5 5 0.042 Upward 
P-5 Carbon disulfide 1 11 0.287177277 Undetermined 
P-5 Chloroethane (Ethyl chloride) 2 11 0.463732561 Undetermined 
P-5 Ethylbenzene 2 11 0.133065077 Undetermined 
P-5 Isopropylbenzene (Cumene) 2 11 0.151445193 Undetermined 
P-5 Lacticacid 5 5 0.117 Undetermined 
P-5 Methylene chloride (Dichloromethane) 3 11 0.015141691 Downward 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
On-Site Plumelet A (Continued) 

P-5 Naphthalene 4 11 0.035431389 Downward 
P-5 Pentanoicacid 5 5 0.042 Upward 
P-5 Propionicacid 5 5 0.242 Undetermined 
P-5 Tetrachloroethene 10 11 0.000922861 Downward 
P-5 Toluene 4 11 0.054846615 Undetermined 
P-5 Trichloroethene 10 11 0.000922861 Downward 
P-5 Vinyl chloride (Chloroethene) 11 11 0.175100695 Undetermined 
P-5 Xylenes (total) 2 11 0.151445193 Undetermined 
P-5 cis-1,2-Dichloroethene 11 11 0.080562475 Undetermined 
P-5 n-Butylbenzene 2 11 0.027955677 Downward 
P-5 trans-1,2-Dichloroethene 10 11 0.12073846 Undetermined 
P-6 1,1,1-Trichloroethane 3 6 0.186 Undetermined 
P-6 1,1-Dichloroethane 5 6 0.028 Upward 
P-6 1,1-Dichloroethene 1 6 0.102 Undetermined 
P-6 1,2,4-Trimethylbenzene 3 6 0.298 Undetermined 
P-6 1,2-Dichlorobenzene 2 5 0.18 Undetermined 
P-6 1,2-Dichloroethane 2 6 0.5 Undetermined 
P-6 1,3,5-Trimethylbenzene 1 6 0.43 Undetermined 
P-6 2-Butanone (MEK) 2 6 0.298 Undetermined 
P-6 4-Methyl-2-pentanone (MIBK) 1 6 0.5 Undetermined 
P-6 Acetic acid 5 5 0.408 Undetermined 
P-6 Acetone (2-Propanone) 2 6 0.43 Undetermined 
P-6 Benzene 2 6 0.43 Undetermined 
P-6 Carbon disulfide 1 6 0.235 Undetermined 
P-6 Chloroethane (Ethyl chloride) 3 6 0.018 Upward 
P-6 Ethylbenzene 3 6 0.577 Undetermined 
P-6 I-pentanoicacid 4 5 0.408 Undetermined 
P-6 Isopropylbenzene (Cumene) 3 6 0.577 Undetermined 
P-6 Methylene chloride (Dichloromethane) 1 6 0.43 Undetermined 
P-6 Naphthalene 3 6 0.298 Undetermined 
P-6 Propionicacid 5 5 0.325 Undetermined 
P-6 Pyruvicacid 3 5 0.592 Undetermined 
P-6 Tetrachloroethene 6 6 0.136 Undetermined 
P-6 Toluene 3 6 0.577 Undetermined 
P-6 Tribromomethane (Bromoform) 1 6 0.235 Undetermined 
P-6 Trichloroethene 6 6 0.068 Undetermined 
P-6 Vinyl chloride (Chloroethene) 6 6 0.068 Undetermined 
P-6 Xylenes (total) 3 6 0.577 Undetermined 
P-6 cis-1,2-Dichloroethene 6 6 0.068 Undetermined 
P-6 n-Butylbenzene 2 6 0.298 Undetermined 
P-6 trans-1,2-Dichloroethene 6 6 0.136 Undetermined 
P-9 1,1,1-Trichloroethane 4 7 0.281 Undetermined 
P-9 1,1-Dichloroethane 7 7 0.052 Undetermined 
P-9 1,1-Dichloroethene 3 7 0.094 Undetermined 
P-9 1,2,4-Trimethylbenzene 2 7 0.236 Undetermined 
P-9 1,2-Dichlorobenzene 4 7 0.334 Undetermined 
P-9 1,2-Dichloroethane 2 7 0.334 Undetermined 
P-9 1,3,5-Trimethylbenzene 1 7 0.5 Undetermined 
P-9 2-Butanone (MEK) 1 7 0.281 Undetermined 
P-9 Acetic acid 5 5 0.042 Downward 
P-9 Acetone (2-Propanone) 4 7 0.334 Undetermined 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
On-Site Plumelet A (Continued) 

P-9 Benzene 2 7 0.443 Undetermined 
P-9 Butyricacid 4 5 0.117 Undetermined 
P-9 Carbon disulfide 1 7 0.191 Undetermined 
P-9 Chlorobenzene 1 7 0.191 Undetermined 
P-9 Chloroethane (Ethyl chloride) 7 7 0.386 Undetermined 
P-9 Chloroform 1 7 0.191 Undetermined 
P-9 Ethylbenzene 2 7 0.155 Undetermined 
P-9 Isopropylbenzene (Cumene) 2 7 0.155 Undetermined 
P-9 Methylene chloride (Dichloromethane) 1 7 0.068 Undetermined 
P-9 Naphthalene 3 7 0.236 Undetermined 
P-9 Propionicacid 5 5 0.042 Downward 
P-9 Pyruvicacid 3 5 0.025 Downward 
P-9 Tetrachloroethene 4 7 0.094 Undetermined 
P-9 Toluene 4 7 0.236 Undetermined 
P-9 Trichloroethene 4 7 0.094 Undetermined 
P-9 Vinyl chloride (Chloroethene) 7 7 0.119 Undetermined 
P-9 Xylenes (total) 2 7 0.155 Undetermined 
P-9 cis-1,2-Dichloroethene 7 7 0.119 Undetermined 
P-9 n-Butylbenzene 1 7 0.5 Undetermined 
P-9 trans-1,2-Dichloroethene 7 7 0.119 Undetermined 
P-10 1,1,1-Trichloroethane 4 6 0.018 Downward 
P-10 1,1-Dichloroethane 3 6 0.298 Undetermined 
P-10 1,1-Dichloroethene 4 6 0.5 Undetermined 
P-10 Methyl tert-butyl ether (MTBE) 1 6 0.36 Undetermined 
P-10 Methylene chloride (Dichloromethane) 2 6 0.298 Undetermined 
P-10 Naphthalene 1 6 0.235 Undetermined 
P-10 Tetrachloroethene 6 6 0.0014 Downward 
P-10 Toluene 1 6 0.5 Undetermined 
P-10 Trichloroethene 6 6 0.068 Undetermined 
P-10 Vinyl chloride (Chloroethene) 3 6 0.43 Undetermined 
P-10 cis-1,2-Dichloroethene 6 6 0.5 Undetermined 
P-10 trans-1,2-Dichloroethene 5 6 0.235 Undetermined 
P-11 1,1,1-Trichloroethane 5 5 0.117 Undetermined 
P-11 1,1,2-Trichloroethane 1 5 0.117 Undetermined 
P-11 1,1-Dichloroethane 3 5 0.08 Undetermined 
P-11 1,1-Dichloroethene 4 5 0.242 Undetermined 
P-11 1,2,4-Trimethylbenzene 2 5 0.408 Undetermined 
P-11 1,2-Dichloroethane 1 5 0.18 Undetermined 
P-11 2-Butanone (MEK) 1 5 0.5 Undetermined 
P-11 Acetic acid 5 5 0.408 Undetermined 
P-11 Acetone (2-Propanone) 2 5 0.408 Undetermined 
P-11 Butyricacid 5 5 0.042 Upward 
P-11 Chloroethane (Ethyl chloride) 1 5 0.18 Undetermined 
P-11 Ethylbenzene 2 5 0.325 Undetermined 
P-11 Methylene chloride (Dichloromethane) 2 5 0.408 Undetermined 
P-11 Naphthalene 1 5 0.18 Undetermined 
P-11 Pentanoicacid 5 5 0.042 Upward 
P-11 Propionicacid 5 5 0.08 Undetermined 
P-11 Pyruvicacid 5 5 0.08 Undetermined 
P-11 Tetrachloroethene 5 5 0.117 Undetermined 
P-11 Toluene 2 5 0.08 Undetermined 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
On-Site Plumelet A (Continued) 

P-11 Trichloroethene 5 5 0.242 Undetermined 
P-11 Vinyl chloride (Chloroethene) 5 5 0.0083 Upward 
P-11 Xylenes (total) 2 5 0.5 Undetermined 
P-11 cis-1,2-Dichloroethene 5 5 0.408 Undetermined 
P-11 trans-1,2-Dichloroethene 5 5 0.408 Undetermined 
P-12 1,1,1-Trichloroethane 4 5 0.0083 Downward 
P-12 1,1,2-Trichloroethane 2 5 0.592 Undetermined 
P-12 1,1-Dichloroethane 5 5 0.18 Undetermined 
P-12 1,1-Dichloroethene 3 5 0.08 Undetermined 
P-12 1,2,4-Trimethylbenzene 4 5 0.5 Undetermined 
P-12 1,2-Dichlorobenzene 4 5 0.025 Downward 
P-12 1,2-Dichloroethane 4 5 0.242 Undetermined 
P-12 1,3,5-Trimethylbenzene 2 5 0.5 Undetermined 
P-12 2-Butanone (MEK) 3 5 0.408 Undetermined 
P-12 Acetic acid 5 5 0.117 Undetermined 
P-12 Acetone (2-Propanone) 4 5 0.117 Undetermined 
P-12 Benzene 4 5 0.408 Undetermined 
P-12 Butyricacid 5 5 0.117 Undetermined 
P-12 Carbon disulfide 1 5 0.5 Undetermined 
P-12 Chloroethane (Ethyl chloride) 4 5 0.042 Upward 
P-12 Ethylbenzene 4 5 0.408 Undetermined 
P-12 Isopropylbenzene (Cumene) 4 5 0.408 Undetermined 
P-12 Naphthalene 4 5 0.042 Upward 
P-12 Pentanoicacid 5 5 0.242 Undetermined 
P-12 Propionicacid 5 5 0.025 Downward 
P-12 Pyruvicacid 5 5 0.117 Undetermined 
P-12 Tetrachloroethene 3 5 0.5 Undetermined 
P-12 Toluene 4 5 0.025 Upward 
P-12 Trichloroethene 4 5 0.592 Undetermined 
P-12 Vinyl chloride (Chloroethene) 5 5 0.117 Undetermined 
P-12 Xylenes (total) 4 5 0.042 Upward 
P-12 cis-1,2-Dichloroethene 5 5 0.117 Undetermined 
P-12 n-Butylbenzene 4 5 0.325 Undetermined 
P-12 trans-1,2-Dichloroethene 5 5 0.0083 Downward 

Off-Site Plumelets A and B 
MW-8 Co2 By Headspace 5 5 0.5 Undetermined 
MW-8 Methylene chloride (Dichloromethane) 1 18 8.53993E-05 Downward 
MW-8 Tetrachloroethene 2 18 4.42824E-05 Downward 
MW-8 Toluene 1 18 0.001783874 Downward 
MW-8 Trichloroethene 2 18 4.42824E-05 Downward 
MW-8 Vinyl chloride (Chloroethene) 3 18 0.000179932 Downward 
MW-8 Xylenes (total) 1 18 0.000119282 Downward 
MW-8 cis-1,2-Dichloroethene 3 18 0.000179932 Downward 
MW-8 trans-1,2-Dichloroethene 2 18 4.42824E-05 Downward 
MW-9 2-Butanone (MEK) 1 8 0.274 Undetermined 
MW-9 Acetone (2-Propanone) 1 8 0.114 Undetermined 
MW-9 Methylene chloride (Dichloromethane) 1 8 0.0028 Downward 
MW-9 Toluene 2 8 0.168 Undetermined 
MW-9 Xylenes (total) 1 8 0.0071 Downward 
MW-18 1,1,2-Trichloroethane 2 12 0.470562923 Undetermined 
MW-18 1,1-Dichloroethane 12 12 8.11378E-05 Downward 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
Off-Site Plumelets A and B 

MW-18 1,1-Dichloroethene 12 12 0.167954297 Undetermined 
MW-18 1,2-Dichlorobenzene 3 10 0.332 Undetermined 
MW-18 1,2-Dichloroethane 6 12 0.00116093 Downward 
MW-18 2-Butanone (MEK) 1 12 0.06928425 Undetermined 
MW-18 Acetic acid 4 6 0.136 Undetermined 
MW-18 Acetone (2-Propanone) 2 12 0.06928425 Undetermined 
MW-18 Benzene 3 12 0.168499015 Undetermined 
MW-18 Carbon disulfide 1 12 0.007053954 Upward 
MW-18 Chloroethane (Ethyl chloride) 3 12 0.175320778 Undetermined 
MW-18 Co2 By Headspace 9 9 0.13 Undetermined 
MW-18 Ethane 7 9 0.017 Upward 
MW-18 Ethylbenzene 1 12 0.06928425 Undetermined 
MW-18 Methane 8 9 0.022 Upward 
MW-18 Methylene chloride (Dichloromethane) 2 12 0.12594231 Undetermined 
MW-18 Tetrachloroethene 12 12 0.108003059 Undetermined 
MW-18 Toluene 1 12 0.044691389 Upward 
MW-18 Trichloroethene 12 12 0.418125263 Undetermined 
MW-18 Vinyl chloride (Chloroethene) 12 12 0.016762083 Upward 
MW-18 cis-1,2-Dichloroethene 12 12 0.008196658 Upward 
MW-18 trans-1,2-Dichloroethene 12 12 0.01182111 Upward 
MW-19 1,1-Dichloroethane 1 12 0.049132318 Downward 
MW-19 Acetone (2-Propanone) 1 12 0.005239694 Downward 
MW-19 Carbon disulfide 1 12 0.301258044 Undetermined 
MW-19 Methylene chloride (Dichloromethane) 1 12 0.006986955 Downward 
MW-19 Tetrachloroethene 12 12 0.444721278 Undetermined 
MW-19 Trichloroethene 8 12 0.415863765 Undetermined 
MW-19 cis-1,2-Dichloroethene 4 12 0.108749834 Undetermined 
MW-20 1,1,1-Trichloroethane 3 22 0.001719258 Downward 
MW-20 1,1,2-Trichloroethane 16 22 1.39E-07 Downward 
MW-20 1,1-Dichloroethane 22 22 1.87E-09 Downward 
MW-20 1,1-Dichloroethene 22 22 0.000086738 Downward 
MW-20 1,2-Dichlorobenzene 2 10 0.332 Undetermined 
MW-20 1,2-Dichloroethane 18 22 8.32E-09 Downward 
MW-20 Acetic acid 4 6 0.068 Undetermined 
MW-20 Benzene 2 22 0.001008695 Downward 
MW-20 Chloroethane (Ethyl chloride) 12 22 2.02E-06 Downward 
MW-20 Chloroform 1 13 0.182628924 Undetermined 
MW-20 Co2 By Headspace 10 10 0.364 Undetermined 
MW-20 Ethane 2 9 0.11 Undetermined 
MW-20 Methane 3 9 0.017 Upward 
MW-20 Methylene chloride (Dichloromethane) 2 22 0.345263577 Undetermined 
MW-20 Tetrachloroethene 22 22 1.15E-08 Downward 
MW-20 Toluene 1 22 0.003634479 Downward 
MW-20 Trichloroethene 22 22 5.15E-06 Downward 
MW-20 Vinyl chloride (Chloroethene) 8 22 0.20072779 Undetermined 
MW-20 Xylenes (total) 1 22 0.001641871 Downward 
MW-20 cis-1,2-Dichloroethene 22 22 0.005992014 Downward 
MW-20 trans-1,2-Dichloroethene 18 22 0.07075459 Undetermined 
MW-21 1,1,2-Trichloroethane 3 18 2.57949E-05 Downward 
MW-21 1,1-Dichloroethane 18 18 7.40E-07 Downward 
MW-21 1,1-Dichloroethene 18 18 1.75491E-05 Downward 



Table 4.  Summary of Results from Mann-Kendall Test - June 2011 (Continued) 
 

2011 Annual GW Monitoring Report Page 6 of 17 Final 
Former Unocal - Wichita, Kansas  February 2012 

Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
Off-Site Plumelets A and B (Continued) 

MW-21 1,2-Dichlorobenzene 10 10 0.014 Downward 
MW-21 1,2-Dichloroethane 18 18 9.63E-07 Downward 
MW-21 2-Butanone (MEK) 3 18 0.023562652 Downward 
MW-21 Acetic acid 3 6 0.102 Undetermined 
MW-21 Acetone (2-Propanone) 1 18 0.00026759 Downward 
MW-21 Benzene 12 18 7.96293E-05 Downward 
MW-21 Carbon disulfide 1 18 0.012431403 Downward 
MW-21 Chloroethane (Ethyl chloride) 4 18 3.50651E-05 Downward 
MW-21 Chloroform 3 13 0.021007628 Downward 
MW-21 Co2 By Headspace 8 8 0.36 Undetermined 
MW-21 Ethane 8 9 0.012 Downward 
MW-21 Methane 8 9 0.0063 Downward 
MW-21 Methyl tert-butyl ether (MTBE) 1 13 0.018023818 Downward 
MW-21 Methylene chloride (Dichloromethane) 4 18 0.001157589 Downward 
MW-21 Tetrachloroethene 18 18 2.25E-06 Downward 
MW-21 Toluene 3 18 8.94032E-05 Downward 
MW-21 Trichloroethene 18 18 1.10619E-05 Downward 
MW-21 Vinyl chloride (Chloroethene) 17 18 4.61E-06 Downward 
MW-21 cis-1,2-Dichloroethene 18 18 3.44555E-05 Downward 
MW-21 trans-1,2-Dichloroethene 13 18 0.055220284 Undetermined 
MW-22 2-Butanone (MEK) 2 17 0.232355264 Undetermined 
MW-22 Methylene chloride (Dichloromethane) 2 17 6.26826E-05 Downward 
MW-22 Naphthalene 2 17 0.000108187 Downward 
MW-22 Tetrachloroethene 4 17 0.005114075 Downward 
MW-22 Toluene 2 17 0.009059989 Downward 
MW-22 Xylenes (total) 2 17 0.000320497 Downward 

R-2 1,1,1-Trichloroethane 1 21 4.59384E-05 Downward 
R-2 1,1-Dichloroethane 21 21 0.000401355 Downward 
R-2 1,1-Dichloroethene 7 21 4.83855E-05 Downward 
R-2 1,2,4-Trimethylbenzene 1 21 7.96086E-05 Downward 
R-2 1,2-Dichlorobenzene 2 8 0.452 Undetermined 
R-2 1,2-Dichloroethane 8 21 0.000390868 Downward 
R-2 1,3,5-Trimethylbenzene 1 21 7.96086E-05 Downward 
R-2 2-Butanone (MEK) 1 21 0.009133381 Downward 
R-2 Acetic acid 2 5 0.5 Undetermined 
R-2 Acetone (2-Propanone) 1 21 2.15972E-05 Downward 
R-2 Benzene 3 21 0.001335025 Downward 
R-2 Carbon disulfide 1 21 0.017807861 Downward 
R-2 Chlorobenzene 1 21 0.000104121 Downward 
R-2 Chloroethane (Ethyl chloride) 3 21 2.35226E-05 Downward 
R-2 Chloroform 1 11 0.5 Undetermined 
R-2 Co2 By Headspace 9 9 0.0091 Upward 
R-2 Ethylbenzene 2 21 0.000166996 Downward 
R-2 Methane 5 7 0.236 Undetermined 
R-2 Methylene chloride (Dichloromethane) 1 21 1.07717E-05 Downward 
R-2 Naphthalene 3 21 7.95504E-05 Downward 
R-2 Tetrachloroethene 21 21 0.00009744 Downward 
R-2 Toluene 2 21 0.00006618 Downward 
R-2 Trichloroethene 20 21 0.000444992 Downward 
R-2 Vinyl chloride (Chloroethene) 16 21 0.123449872 Undetermined 
R-2 Xylenes (total) 2 21 0.000166996 Downward 
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R-2 cis-1,2-Dichloroethene 21 21 0.001134061 Downward 
R-2 trans-1,2-Dichloroethene 11 21 0.006797312 Downward 
R-3 1,1,1-Trichloroethane 2 22 0.001345058 Downward 
R-3 1,1,2-Trichloroethane 2 22 0.001345058 Downward 
R-3 1,1-Dichloroethane 22 22 0.000317711 Downward 
R-3 1,1-Dichloroethene 8 22 0.008601201 Downward 
R-3 1,2,4-Trimethylbenzene 11 22 1.15947E-05 Downward 
R-3 1,2-Dichlorobenzene 10 10 0.216 Undetermined 
R-3 1,2-Dichloroethane 19 22 0.007478452 Downward 
R-3 1,3,5-Trimethylbenzene 11 22 7.78E-06 Downward 
R-3 2-Butanone (MEK) 5 22 0.089928222 Undetermined 
R-3 4-Methyl-2-pentanone (MIBK) 2 22 0.045071085 Downward 
R-3 Acetic acid 5 5 0.025 Downward 
R-3 Acetone (2-Propanone) 3 22 0.000427489 Downward 
R-3 Benzene 22 22 0.00013482 Downward 
R-3 Carbon disulfide 5 22 0.110172046 Undetermined 
R-3 Carbon tetrachloride 2 22 0.002745403 Downward 
R-3 Chlorobenzene 6 22 0.02966587 Downward 
R-3 Chloroethane (Ethyl chloride) 21 22 7.79335E-05 Downward 
R-3 Chloroform 2 11 0.134058894 Undetermined 
R-3 Co2 By Headspace 9 9 0.42 Undetermined 
R-3 Ethane 8 8 0.089 Undetermined 
R-3 Ethene 8 8 0.36 Undetermined 
R-3 Ethylbenzene 13 22 3.23E-06 Downward 
R-3 Isopropylbenzene (Cumene) 18 22 0.000106836 Downward 
R-3 Methane 8 8 0.36 Undetermined 
R-3 Methyl tert-butyl ether (MTBE) 2 11 0.158251296 Undetermined 
R-3 Methylene chloride (Dichloromethane) 6 22 0.056371341 Undetermined 
R-3 Naphthalene 14 22 1.61403E-05 Downward 
R-3 Styrene 2 22 0.002745403 Downward 
R-3 Tetrachloroethene 4 22 0.000946555 Downward 
R-3 Toluene 15 22 6.24E-06 Downward 
R-3 Tribromomethane (Bromoform) 2 10 0.127 Undetermined 
R-3 Trichloroethene 9 22 0.007564813 Downward 
R-3 Trichlorofluoromethane 2 11 0.134058894 Undetermined 
R-3 Vinyl acetate 2 11 0.134058894 Undetermined 
R-3 Vinyl chloride (Chloroethene) 20 22 0.000531002 Downward 
R-3 Xylenes (total) 14 22 8.69E-06 Downward 
R-3 cis-1,2-Dichloroethene 21 22 0.206659962 Undetermined 
R-3 n-Butylbenzene 11 22 9.18013E-05 Downward 
R-3 trans-1,2-Dichloroethene 14 22 0.077450347 Undetermined 
R-4 1,1,1-Trichloroethane 5 20 9.35612E-05 Downward 
R-4 1,1-Dichloroethane 20 20 3.08E-06 Downward 
R-4 1,1-Dichloroethene 17 20 1.48575E-05 Downward 
R-4 1,2,4-Trimethylbenzene 4 20 2.33E-06 Downward 
R-4 1,2-Dichloroethane 3 20 1.28499E-05 Downward 
R-4 1,3,5-Trimethylbenzene 3 20 3.65E-06 Downward 
R-4 2-Butanone (MEK) 4 20 0.307086927 Undetermined 
R-4 Acetone (2-Propanone) 3 20 2.38489E-05 Downward 
R-4 Benzene 18 20 7.44E-06 Downward 
R-4 Carbon disulfide 1 20 0.013031189 Downward 
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R-4 Chloroethane (Ethyl chloride) 8 20 0.000116794 Downward 
R-4 Co2 By Headspace 7 7 0.094 Undetermined 
R-4 Ethane 6 6 0.136 Undetermined 
R-4 Ethene 6 6 0.298 Undetermined 
R-4 Ethylbenzene 7 20 6.13E-07 Downward 
R-4 Isopropylbenzene (Cumene) 8 20 0.0001863 Downward 
R-4 Methane 6 6 0.0083 Upward 
R-4 Methyl tert-butyl ether (MTBE) 9 10 0.023 Upward 
R-4 Methylene chloride (Dichloromethane) 4 20 0.02443828 Downward 
R-4 Naphthalene 8 20 1.93363E-05 Downward 
R-4 Tetrachloroethene 18 20 3.17E-06 Downward 
R-4 Toluene 3 20 3.23583E-05 Downward 
R-4 Trichloroethene 19 20 1.89088E-05 Downward 
R-4 Vinyl chloride (Chloroethene) 20 20 1.47E-06 Downward 
R-4 Xylenes (total) 4 20 1.96E-06 Downward 
R-4 cis-1,2-Dichloroethene 20 20 4.03E-07 Downward 
R-4 n-Butylbenzene 2 20 2.99009E-05 Downward 
R-4 trans-1,2-Dichloroethene 13 20 2.98202E-05 Downward 
R-5 1,1,1-Trichloroethane 22 23 0.001952142 Downward 
R-5 1,1,2-Trichloroethane 4 23 0.089297411 Undetermined 
R-5 1,1-Dichloroethane 23 23 2.36E-06 Downward 
R-5 1,1-Dichloroethene 23 23 0.007401983 Downward 
R-5 1,2,4-Trimethylbenzene 2 23 0.008060408 Downward 
R-5 1,2-Dichlorobenzene 1 10 0.364 Undetermined 
R-5 1,2-Dichloroethane 11 23 0.000631414 Downward 
R-5 1,3,5-Trimethylbenzene 2 23 0.007450892 Downward 
R-5 Acetic acid 6 7 0.068 Undetermined 
R-5 Benzene 1 23 0.196139547 Undetermined 
R-5 Chloroethane (Ethyl chloride) 1 23 0.006441667 Downward 
R-5 Co2 By Headspace 9 9 0.54 Undetermined 
R-5 Ethylbenzene 2 23 0.164511049 Undetermined 
R-5 Methane 5 8 0.0006 Upward 
R-5 Methylene chloride (Dichloromethane) 2 23 0.001681102 Upward 
R-5 Naphthalene 3 23 0.131064828 Undetermined 
R-5 Tetrachloroethene 23 23 0.478888202 Undetermined 
R-5 Trichloroethene 23 23 1.97505E-05 Upward 
R-5 Vinyl chloride (Chloroethene) 21 23 0.5 Undetermined 
R-5 Xylenes (total) 2 23 0.164511049 Undetermined 
R-5 cis-1,2-Dichloroethene 23 23 1.11E-07 Upward 
R-5 n-Butylbenzene 1 23 0.196139547 Undetermined 
R-5 trans-1,2-Dichloroethene 16 22 0.001451627 Upward 
R-6 1,1,1-Trichloroethane 7 19 0.002712137 Downward 
R-6 1,1,2-Trichloroethane 5 19 1.74739E-05 Downward 
R-6 1,1-Dichloroethane 15 19 0.015796502 Upward 
R-6 1,1-Dichloroethene 12 19 0.07201895 Undetermined 
R-6 1,2,4-Trimethylbenzene 2 19 0.002995212 Downward 
R-6 1,2-Dichlorobenzene 7 8 0.005 Upward 
R-6 1,2-Dichloroethane 10 19 0.001551777 Downward 
R-6 Acetone (2-Propanone) 2 19 0.001588291 Downward 
R-6 Benzene 1 19 0.001980986 Downward 
R-6 Chloroethane (Ethyl chloride) 1 19 0.000415053 Downward 



Table 4.  Summary of Results from Mann-Kendall Test - June 2011 (Continued) 
 

2011 Annual GW Monitoring Report Page 9 of 17 Final 
Former Unocal - Wichita, Kansas  February 2012 

Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
Off-Site Plumelets A and B (Continued) 

R-6 Co2 By Headspace 7 7 0.236 Undetermined 
R-6 Ethylbenzene 3 19 0.003797076 Downward 
R-6 Methane 6 6 0.028 Upward 
R-6 Methylene chloride (Dichloromethane) 2 19 0.000272765 Downward 
R-6 Naphthalene 3 19 0.000887712 Downward 
R-6 Tetrachloroethene 19 19 0.037101706 Downward 
R-6 Toluene 3 19 0.001032493 Downward 
R-6 Trichloroethene 17 19 0.299231171 Undetermined 
R-6 Vinyl chloride (Chloroethene) 11 19 0.279486622 Undetermined 
R-6 Xylenes (total) 3 19 0.0009018 Downward 
R-6 cis-1,2-Dichloroethene 17 19 0.002262414 Upward 
R-6 trans-1,2-Dichloroethene 10 18 0.042007492 Downward 
R-7 1,1-Dichloroethane 17 19 0.00019893 Downward 
R-7 1,1-Dichloroethene 14 19 1.21764E-05 Downward 
R-7 1,2-Dichloroethane 3 19 2.41531E-05 Downward 
R-7 Chloroethane (Ethyl chloride) 2 19 9.17365E-05 Downward 
R-7 Co2 By Headspace 5 5 0.408 Undetermined 
R-7 Ethylbenzene 1 19 9.28413E-05 Downward 
R-7 Methane 4 5 0.325 Undetermined 
R-7 Methylene chloride (Dichloromethane) 2 19 0.00002707 Downward 
R-7 Naphthalene 2 19 3.59704E-05 Downward 
R-7 Tetrachloroethene 19 19 4.36923E-05 Downward 
R-7 Toluene 1 19 8.09051E-05 Downward 
R-7 Trichloroethene 19 19 0.000917783 Downward 
R-7 Vinyl chloride (Chloroethene) 1 19 0.000229051 Downward 
R-7 Xylenes (total) 1 19 9.28413E-05 Downward 
R-7 cis-1,2-Dichloroethene 19 19 0.001832859 Downward 
R-7 trans-1,2-Dichloroethene 8 19 7.41783E-05 Downward 
R-8 Ethylbenzene 1 12 0.015804397 Downward 
R-8 Naphthalene 2 12 0.005369608 Downward 
R-8 Tetrachloroethene 5 12 0.001702618 Downward 
R-8 Trichloroethene 3 12 0.001526821 Downward 
R-8 Xylenes (total) 1 12 0.015804397 Downward 
R-8 cis-1,2-Dichloroethene 2 12 0.02664088 Downward 

R-10 1,1,1-Trichloroethane 3 22 0.000304721 Downward 
R-10 1,1,2-Trichloroethane 3 22 0.000253486 Downward 
R-10 1,1-Dichloroethane 22 22 5.92E-06 Downward 
R-10 1,1-Dichloroethene 22 22 0.067135513 Undetermined 
R-10 1,2-Dichlorobenzene 2 9 0.238 Undetermined 
R-10 1,2-Dichloroethane 14 22 2.06E-06 Downward 
R-10 Acetic acid 3 6 0.186 Undetermined 
R-10 Benzene 2 22 0.001413877 Downward 
R-10 Carbon disulfide 2 22 0.107437782 Undetermined 
R-10 Chloroethane (Ethyl chloride) 10 22 0.000105185 Downward 
R-10 Chloroform 1 12 0.088845989 Undetermined 
R-10 Co2 By Headspace 10 10 0.332 Undetermined 
R-10 Ethane 6 9 0.0063 Upward 
R-10 Ethylbenzene 1 22 0.001368877 Downward 
R-10 Methane 9 9 0.0063 Upward 
R-10 Methylene chloride (Dichloromethane) 4 22 0.153293388 Undetermined 
R-10 Naphthalene 1 22 0.00085307 Downward 
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R-10 Tetrachloroethene 22 22 2.74284E-05 Downward 
R-10 Toluene 2 22 0.001223996 Downward 
R-10 Trichloroethene 22 22 0.025708566 Downward 
R-10 Vinyl chloride (Chloroethene) 18 22 0.43257629 Undetermined 
R-10 Xylenes (total) 1 22 0.001368877 Downward 
R-10 cis-1,2-Dichloroethene 22 22 0.147918252 Undetermined 
R-10 trans-1,2-Dichloroethene 13 21 0.12981487 Undetermined 
R-11 1,1-Dichloroethane 20 20 2.35226E-05 Downward 
R-11 1,1-Dichloroethene 20 20 1.52482E-05 Downward 
R-11 1,2-Dichlorobenzene 9 9 0.06 Undetermined 
R-11 1,2-Dichloroethane 19 20 1.91331E-05 Downward 
R-11 2-Butanone (MEK) 2 20 0.014431651 Downward 
R-11 Acetone (2-Propanone) 4 20 0.000033039 Downward 
R-11 Benzene 12 20 0.048878243 Downward 
R-11 Carbon tetrachloride 1 20 0.000072208 Downward 
R-11 Chlorobenzene 3 20 6.30E-06 Downward 
R-11 Chloroethane (Ethyl chloride) 11 20 2.71593E-05 Downward 
R-11 Chloroform 1 10 0.045 Downward 
R-11 Co2 By Headspace 8 8 0.452 Undetermined 
R-11 Ethane 7 7 0.236 Undetermined 
R-11 Ethylbenzene 1 20 0.000072208 Downward 
R-11 Isopropylbenzene (Cumene) 1 20 1.63104E-05 Downward 
R-11 Methane 7 7 0.119 Undetermined 
R-11 Methyl tert-butyl ether (MTBE) 1 10 0.5 Undetermined 
R-11 Methylene chloride (Dichloromethane) 3 20 0.000113477 Downward 
R-11 Naphthalene 1 20 3.94468E-05 Downward 
R-11 Styrene 1 20 0.000072208 Downward 
R-11 Tetrachloroethene 12 20 7.89E-06 Downward 
R-11 Toluene 2 20 0.000174559 Downward 
R-11 Trichloroethene 19 20 1.36057E-05 Downward 
R-11 Vinyl chloride (Chloroethene) 17 20 0.208160602 Undetermined 
R-11 cis-1,2-Dichloroethene 19 20 0.000309092 Downward 
R-11 trans-1,2-Dichloroethene 12 19 0.311140591 Undetermined 
R-12 1,1-Dichloroethane 15 15 0.227935534 Undetermined 
R-12 1,1-Dichloroethene 13 15 0.020851667 Upward 
R-12 1,2,4-Trimethylbenzene 1 15 0.262291531 Undetermined 
R-12 1,2-Dichlorobenzene 6 9 0.0091 Upward 
R-12 1,2-Dichloroethane 14 15 0.041065889 Upward 
R-12 Acetic acid 3 6 0.298 Undetermined 
R-12 Benzene 6 15 0.039430145 Upward 
R-12 Chloroethane (Ethyl chloride) 5 15 0.362618821 Undetermined 
R-12 Co2 By Headspace 10 10 0.0011 Upward 
R-12 Ethane 3 9 0.017 Upward 
R-12 Methane 5 9 0.0029 Upward 
R-12 Methylene chloride (Dichloromethane) 5 15 0.275984614 Undetermined 
R-12 Tetrachloroethene 13 15 4.35586E-05 Downward 
R-12 Trichloroethene 14 15 0.001492735 Downward 
R-12 Vinyl chloride (Chloroethene) 13 15 0.002733947 Upward 
R-12 cis-1,2-Dichloroethene 15 15 0.199225928 Undetermined 
R-12 trans-1,2-Dichloroethene 13 15 0.003693492 Upward 
TW-1 1,1-Dichloroethane 12 12 0.016762083 Downward 
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TW-1 1,1-Dichloroethene 1 12 0.114277394 Undetermined 
TW-1 1,2,4-Trimethylbenzene 11 12 0.043235564 Downward 
TW-1 1,2-Dichlorobenzene 5 6 0.018 Downward 
TW-1 1,2-Dichloroethane 6 12 0.360492431 Undetermined 
TW-1 1,3,5-Trimethylbenzene 10 12 0.084614284 Undetermined 
TW-1 2-Butanone (MEK) 3 12 0.133052549 Undetermined 
TW-1 Acetone (2-Propanone) 2 12 0.07603904 Undetermined 
TW-1 Benzene 12 12 0.445330174 Undetermined 
TW-1 Chloroethane (Ethyl chloride) 11 12 0.391682182 Undetermined 
TW-1 Ethylbenzene 12 12 0.023372471 Downward 
TW-1 Isopropylbenzene (Cumene) 11 12 0.049509916 Downward 
TW-1 Methyl tert-butyl ether (MTBE) 4 7 0.562 Undetermined 
TW-1 Methylene chloride (Dichloromethane) 2 12 0.5 Undetermined 
TW-1 Naphthalene 12 12 0.057378367 Undetermined 
TW-1 Tetrachloroethene 1 12 0.068453897 Undetermined 
TW-1 Toluene 12 12 0.073970462 Undetermined 
TW-1 Trichloroethene 2 12 0.060359788 Undetermined 
TW-1 Vinyl chloride (Chloroethene) 10 12 0.5 Undetermined 
TW-1 Xylenes (total) 12 12 0.096308137 Undetermined 
TW-1 cis-1,2-Dichloroethene 8 12 0.149541912 Undetermined 
TW-1 n-Butylbenzene 10 12 0.065247158 Undetermined 
TW-1 trans-1,2-Dichloroethene 7 12 0.087367912 Undetermined 
TW-3 1,1,1-Trichloroethane 9 17 0.447865659 Undetermined 
TW-3 1,1-Dichloroethane 16 17 0.098236303 Undetermined 
TW-3 1,1-Dichloroethene 14 17 0.005516267 Downward 
TW-3 1,2,4-Trimethylbenzene 1 17 0.002408331 Downward 
TW-3 1,2-Dichlorobenzene 6 7 0.035 Upward 
TW-3 1,2-Dichloroethane 6 17 0.008746795 Downward 
TW-3 Acetone (2-Propanone) 1 17 0.000316574 Downward 
TW-3 Benzene 8 17 0.003928836 Downward 
TW-3 Ethylbenzene 1 17 0.002408331 Downward 
TW-3 Methyl tert-butyl ether (MTBE) 1 8 0.072 Undetermined 
TW-3 Methylene chloride (Dichloromethane) 2 17 0.000951912 Downward 
TW-3 Naphthalene 3 17 0.001374473 Downward 
TW-3 Styrene 1 17 0.000110352 Downward 
TW-3 Tetrachloroethene 17 17 0.00092781 Downward 
TW-3 Toluene 2 17 0.00269855 Downward 
TW-3 Trichloroethene 17 17 0.5 Undetermined 
TW-3 Vinyl chloride (Chloroethene) 16 17 0.006686897 Downward 
TW-3 Xylenes (total) 3 17 0.004045539 Downward 
TW-3 cis-1,2-Dichloroethene 17 17 0.016023004 Downward 
TW-3 trans-1,2-Dichloroethene 6 17 0.000254014 Downward 
TW-4 1,1-Dichloroethane 9 9 0.075 Undetermined 
TW-4 1,1-Dichloroethene 1 9 0.343 Undetermined 
TW-4 1,2,4-Trimethylbenzene 6 9 0.000072 Downward 
TW-4 1,2-Dichlorobenzene 9 9 0.03 Upward 
TW-4 1,2-Dichloroethane 8 9 0.00012 Downward 
TW-4 1,3,5-Trimethylbenzene 6 9 0.000072 Downward 
TW-4 2-Butanone (MEK) 3 9 0.54 Undetermined 
TW-4 4-Methyl-2-pentanone (MIBK) 1 9 0.343 Undetermined 
TW-4 Acetic acid 5 5 0.0083 Downward 
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TW-4 Benzene 9 9 0.002 Downward 
TW-4 Carbon disulfide 1 9 0.09 Undetermined 
TW-4 Chlorobenzene 2 9 0.306 Undetermined 
TW-4 Chloroethane (Ethyl chloride) 9 9 0.00085 Downward 
TW-4 Chloroform 1 9 0.46 Undetermined 
TW-4 Co2 By Headspace 7 7 0.068 Undetermined 
TW-4 Ethane 6 6 0.0083 Downward 
TW-4 Ethene 6 6 0.235 Undetermined 
TW-4 Ethylbenzene 9 9 2.80E-06 Downward 
TW-4 Isopropylbenzene (Cumene) 9 9 0.049 Downward 
TW-4 Methane 6 6 0.102 Undetermined 
TW-4 Methylene chloride (Dichloromethane) 6 9 0.306 Undetermined 
TW-4 Naphthalene 7 9 0.0012 Downward 
TW-4 Toluene 8 9 0.00043 Downward 
TW-4 Trichloroethene 4 9 0.54 Undetermined 
TW-4 Vinyl chloride (Chloroethene) 9 9 0.343 Undetermined 
TW-4 Xylenes (total) 7 9 0.00012 Downward 
TW-4 cis-1,2-Dichloroethene 9 9 0.54 Undetermined 
TW-4 n-Butylbenzene 9 9 0.00085 Downward 
TW-4 trans-1,2-Dichloroethene 7 9 0.381 Undetermined 

On-Site Plumelets B and C 
MW-4 1,1-Dichloroethane 9 15 0.29983891 Undetermined 
MW-4 1,1-Dichloroethene 1 15 5.80315E-05 Downward 
MW-4 1,2-Dichloroethane 7 15 0.164840989 Undetermined 
MW-4 Methylene chloride (Dichloromethane) 2 15 0.002815067 Downward 
MW-4 Naphthalene 1 15 0.000253619 Downward 
MW-4 Tetrachloroethene 9 15 0.007815503 Upward 
MW-4 Trichloroethene 13 15 0.061190183 Undetermined 
MW-4 Trichlorofluoromethane 1 7 0.236 Undetermined 
MW-4 Vinyl chloride (Chloroethene) 7 15 0.000163746 Downward 
MW-4 cis-1,2-Dichloroethene 15 15 0.046229798 Downward 
MW-4 trans-1,2-Dichloroethene 9 15 0.479099313 Undetermined 
MW-17 1,1-Dichloroethane 1 12 0.004145271 Downward 
MW-17 1,2,4-Trimethylbenzene 1 12 0.019716897 Downward 
MW-17 2-Butanone (MEK) 1 12 0.381403305 Undetermined 
MW-17 Acetone (2-Propanone) 1 12 0.324492447 Undetermined 
MW-17 Benzene 1 12 0.206304464 Undetermined 
MW-17 Carbon disulfide 1 12 0.5 Undetermined 
MW-17 Ethylbenzene 2 12 0.019716897 Downward 
MW-17 Methylene chloride (Dichloromethane) 1 12 0.006986955 Downward 
MW-17 Naphthalene 3 12 0.013565468 Downward 
MW-17 Xylenes (total) 1 12 0.019716897 Downward 

R-1 1,1,1-Trichloroethane 16 16 0.00955067 Downward 
R-1 1,1,2-Trichloroethane 3 16 0.086523119 Undetermined 
R-1 1,1-Dichloroethane 16 16 0.410767827 Undetermined 
R-1 1,1-Dichloroethene 15 16 0.057168946 Undetermined 
R-1 1,2,4-Trimethylbenzene 15 16 0.003424556 Downward 
R-1 1,2-Dichloroethane 6 16 0.423254898 Undetermined 
R-1 1,3,5-Trimethylbenzene 11 16 0.001617784 Downward 
R-1 2-Butanone (MEK) 7 16 0.003293826 Downward 
R-1 4-Methyl-2-pentanone (MIBK) 4 16 0.391985829 Undetermined 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
On-Site Plumelets B and C (Continued) 

R-1 Acetone (2-Propanone) 4 16 0.058599747 Undetermined 
R-1 Benzene 15 16 0.293936655 Undetermined 
R-1 Carbon disulfide 1 16 0.462757985 Undetermined 
R-1 Chloroethane (Ethyl chloride) 5 16 0.198055609 Undetermined 
R-1 Ethylbenzene 16 16 0.005062932 Downward 
R-1 Isopropylbenzene (Cumene) 15 16 0.195193154 Undetermined 
R-1 Methyl tert-butyl ether (MTBE) 4 7 0.334 Undetermined 
R-1 Methylene chloride (Dichloromethane) 14 16 0.011781921 Downward 
R-1 Naphthalene 15 16 0.00127852 Downward 
R-1 Styrene 9 16 0.001876952 Downward 
R-1 Tetrachloroethene 13 16 0.001961014 Downward 
R-1 Toluene 16 16 0.000587435 Downward 
R-1 Trichloroethene 15 16 0.003949831 Downward 
R-1 Vinyl chloride (Chloroethene) 16 16 0.376320991 Undetermined 
R-1 Xylenes (total) 16 16 0.000263412 Downward 
R-1 cis-1,2-Dichloroethene 16 16 0.376320991 Undetermined 
R-1 n-Butylbenzene 10 16 0.135573808 Undetermined 
R-1 trans-1,2-Dichloroethene 10 16 0.5 Undetermined 

Off-Site Plumelets D, E, and F 
MW-5 1,1-Dichloroethane 8 15 0.013747119 Upward 
MW-5 1,1-Dichloroethene 15 15 0.002657838 Downward 
MW-5 1,2,4-Trimethylbenzene 9 15 0.309339306 Undetermined 
MW-5 1,3,5-Trimethylbenzene 4 15 0.057675367 Undetermined 
MW-5 2-Butanone (MEK) 2 15 0.122578093 Undetermined 
MW-5 Benzene 12 15 0.051756686 Undetermined 
MW-5 Carbon disulfide 1 15 0.206600294 Undetermined 
MW-5 Chloroethane (Ethyl chloride) 5 15 0.011693059 Downward 
MW-5 Ethylbenzene 13 15 0.382984072 Undetermined 
MW-5 Isopropylbenzene (Cumene) 7 15 0.378965343 Undetermined 
MW-5 Methylene chloride (Dichloromethane) 2 15 0.095215132 Undetermined 
MW-5 Naphthalene 6 15 0.5 Undetermined 
MW-5 Tetrachloroethene 15 15 0.037412304 Downward 
MW-5 Toluene 11 15 0.292867607 Undetermined 
MW-5 Trichloroethene 15 15 9.75619E-05 Downward 
MW-5 Vinyl chloride (Chloroethene) 15 15 0.041443466 Downward 
MW-5 Xylenes (total) 12 14 0.330707959 Undetermined 
MW-5 cis-1,2-Dichloroethene 15 15 0.327426819 Undetermined 
MW-5 trans-1,2-Dichloroethene 12 15 0.38326265 Undetermined 
MW-25 1,1-Dichloroethane 5 5 0.117 Undetermined 
MW-25 Methylene chloride (Dichloromethane) 1 5 0.242 Undetermined 
MW-25 Tetrachloroethene 5 5 0.18 Undetermined 
MW-25 Trichloroethene 5 5 0.408 Undetermined 
MW-25 cis-1,2-Dichloroethene 5 5 0.042 Downward 
MW-25 trans-1,2-Dichloroethene 2 5 0.5 Undetermined 
PMW-4 Methylene chloride (Dichloromethane) 1 6 0.5 Undetermined 
PMW-4 Tetrachloroethene 5 6 0.5 Undetermined 
PMW-5 1,1-Dichloroethane 6 6 0.068 Undetermined 
PMW-5 1,1-Dichloroethene 6 6 0.36 Undetermined 
PMW-5 1,2-Dichloroethane 6 6 0.028 Downward 
PMW-5 Chloroform 3 6 0.028 Downward 
PMW-5 Methylene chloride (Dichloromethane) 2 6 0.298 Undetermined 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
Off-Site Plumelets D, E, and F (Continued) 

PMW-5 Tetrachloroethene 6 6 0.0014 Upward 
PMW-5 Trichloroethene 6 6 0.43 Undetermined 
PMW-5 cis-1,2-Dichloroethene 6 6 0.048 Downward 
PMW-5 trans-1,2-Dichloroethene 6 6 0.36 Undetermined 
TW-2A 1,1,2-Trichloroethane 6 15 0.008800484 Downward 
TW-2A 1,1-Dichloroethane 8 15 0.456876453 Undetermined 
TW-2A 1,1-Dichloroethene 15 15 0.224147835 Undetermined 
TW-2A 1,2,4-Trimethylbenzene 1 15 0.000357117 Downward 
TW-2A 1,2-Dichlorobenzene 6 7 0.025 Upward 
TW-2A 1,2-Dichloroethane 8 15 0.255820904 Undetermined 
TW-2A Acetone (2-Propanone) 1 15 0.000730031 Downward 
TW-2A Benzene 2 15 0.000216198 Downward 
TW-2A Chlorobenzene 2 15 0.003607841 Downward 
TW-2A Methylene chloride (Dichloromethane) 2 15 0.000106812 Downward 
TW-2A Naphthalene 1 15 0.000162182 Downward 
TW-2A Tetrachloroethene 15 15 0.327823593 Undetermined 
TW-2A Toluene 2 15 0.000238617 Downward 
TW-2A Trichloroethene 15 15 0.199806148 Undetermined 
TW-2A Vinyl chloride (Chloroethene) 7 15 0.024154698 Downward 
TW-2A Xylenes (total) 1 15 0.000357117 Downward 
TW-2A cis-1,2-Dichloroethene 15 15 0.198447189 Undetermined 
TW-2A trans-1,2-Dichloroethene 11 15 0.290210183 Undetermined 
USD-1 1,1-Dichloroethene 1 10 0.036 Downward 
USD-1 Carbon tetrachloride 10 10 0.168 Undetermined 
USD-1 Chloroform 7 8 0.0116 Upward 
USD-1 Methylene chloride (Dichloromethane) 1 10 0.014 Downward 
USD-1 Tetrachloroethene 10 10 0.146 Undetermined 
USD-1 Trichloroethene 10 10 0.19 Undetermined 
USD-1 cis-1,2-Dichloroethene 6 10 0.364 Undetermined 
USD-2 1,1,2-Trichloroethane 4 10 0.146 Undetermined 
USD-2 1,1-Dichloroethane 8 10 0.216 Undetermined 
USD-2 1,1-Dichloroethene 10 10 0.431 Undetermined 
USD-2 1,2-Dichloroethane 4 10 0.5 Undetermined 
USD-2 Benzene 1 10 0.0011 Downward 
USD-2 Carbon tetrachloride 6 10 0.066 Undetermined 
USD-2 Chloroform 2 8 0.024 Upward 
USD-2 Methylene chloride (Dichloromethane) 3 10 0.466 Undetermined 
USD-2 Naphthalene 1 10 0.054 Undetermined 
USD-2 Tetrachloroethene 10 10 0.0083 Downward 
USD-2 Toluene 1 10 0.054 Undetermined 
USD-2 Trichloroethene 10 10 0.0023 Downward 
USD-2 Xylenes (total) 1 10 0.023 Downward 
USD-2 cis-1,2-Dichloroethene 10 10 0.0023 Downward 
USD-2 trans-1,2-Dichloroethene 9 10 0.054 Undetermined 
USD-3 1,1,2-Trichloroethane 5 10 0.332 Undetermined 
USD-3 1,1-Dichloroethane 9 10 0.466 Undetermined 
USD-3 1,1-Dichloroethene 10 10 0.216 Undetermined 
USD-3 1,2-Dichloroethane 9 10 0.332 Undetermined 
USD-3 Acetone (2-Propanone) 1 10 0.466 Undetermined 
USD-3 Benzene 1 10 0.242 Undetermined 
USD-3 Carbon tetrachloride 1 10 0.216 Undetermined 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
Off-Site Plumelets D, E, and F (Continued) 

USD-3 Chloroform 1 8 0.452 Undetermined 
USD-3 Methylene chloride (Dichloromethane) 3 10 0.466 Undetermined 
USD-3 Tetrachloroethene 10 10 0.216 Undetermined 
USD-3 Trichloroethene 10 10 0.364 Undetermined 
USD-3 Vinyl chloride (Chloroethene) 1 10 0.127 Undetermined 
USD-3 cis-1,2-Dichloroethene 10 10 0.431 Undetermined 
USD-3 trans-1,2-Dichloroethene 10 10 0.0011 Downward 

USD-13 1,1,1-Trichloroethane 2 5 0.5 Undetermined 
USD-13 1,1,2-Trichloroethane 2 5 0.5 Undetermined 
USD-13 1,1-Dichloroethane 5 5 0.408 Undetermined 
USD-13 1,1-Dichloroethene 2 5 0.5 Undetermined 
USD-13 1,2,4-Trimethylbenzene 2 5 0.592 Undetermined 
USD-13 1,2-Dichlorobenzene 2 5 0.5 Undetermined 
USD-13 1,2-Dichloroethane 2 5 0.5 Undetermined 
USD-13 1,3,5-Trimethylbenzene 2 5 0.592 Undetermined 
USD-13 2-Butanone (MEK) 2 5 0.325 Undetermined 
USD-13 4-Methyl-2-pentanone (MIBK) 2 5 0.242 Undetermined 
USD-13 Acetone (2-Propanone) 2 5 0.242 Undetermined 
USD-13 Benzene 2 5 0.592 Undetermined 
USD-13 Carbon disulfide 2 5 0.325 Undetermined 
USD-13 Carbon tetrachloride 2 5 0.5 Undetermined 
USD-13 Chlorobenzene 3 5 0.5 Undetermined 
USD-13 Chloroethane (Ethyl chloride) 2 5 0.5 Undetermined 
USD-13 Chloroform 2 5 0.5 Undetermined 
USD-13 Ethylbenzene 2 5 0.5 Undetermined 
USD-13 Isopropylbenzene (Cumene) 2 5 0.592 Undetermined 
USD-13 Methyl tert-butyl ether (MTBE) 2 5 0.5 Undetermined 
USD-13 Methylene chloride (Dichloromethane) 3 5 0.592 Undetermined 
USD-13 Naphthalene 2 5 0.5 Undetermined 
USD-13 Styrene 2 5 0.592 Undetermined 
USD-13 Tetrachloroethene 5 5 0.408 Undetermined 
USD-13 Toluene 3 5 0.325 Undetermined 
USD-13 Tribromomethane (Bromoform) 2 5 0.592 Undetermined 
USD-13 Trichloroethene 5 5 0.408 Undetermined 
USD-13 Trichlorofluoromethane 2 5 0.592 Undetermined 
USD-13 Vinyl chloride (Chloroethene) 2 5 0.5 Undetermined 
USD-13 Xylenes (total) 2 5 0.5 Undetermined 
USD-13 cis-1,2-Dichloroethene 5 5 0.117 Undetermined 
USD-13 n-Butylbenzene 2 5 0.592 Undetermined 
USD-13 trans-1,2-Dichloroethene 2 5 0.5 Undetermined 

USD-MW-3 Carbon tetrachloride 11 15 0.104695622 Undetermined 
USD-MW-3 Chloroform 5 8 0.406 Undetermined 
USD-MW-3 Methylene chloride (Dichloromethane) 1 17 0.000110352 Downward 
USD-MW-3 Tetrachloroethene 15 17 0.48311647 Undetermined 
USD-MW-3 Trichloroethene 9 17 0.001546271 Downward 
USD-MW-3 cis-1,2-Dichloroethene 2 17 0.000103875 Downward 
Background 

MW-1D 1,2,4-Trimethylbenzene 1 8 0.317 Undetermined 
MW-1D Acetone (2-Propanone) 1 8 0.236 Undetermined 
MW-1D Ethylbenzene 1 8 0.317 Undetermined 
MW-1D Isopropylbenzene (Cumene) 1 8 0.317 Undetermined 



Table 4.  Summary of Results from Mann-Kendall Test - June 2011 (Continued) 
 

2011 Annual GW Monitoring Report Page 16 of 17 Final 
Former Unocal - Wichita, Kansas  February 2012 

Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
Background (Continued) 

MW-1D Xylenes (total) 1 8 0.317 Undetermined 
MW-1S 1,1-Dichloroethane 2 10 0.168 Undetermined 
MW-1S 1,2,4-Trimethylbenzene 2 10 0.398 Undetermined 
MW-1S 1,3,5-Trimethylbenzene 1 10 0.364 Undetermined 
MW-1S Ethylbenzene 5 10 0.242 Undetermined 
MW-1S Isopropylbenzene (Cumene) 3 10 0.093 Undetermined 
MW-1S Naphthalene 2 10 0.216 Undetermined 
MW-1S Styrene 1 10 0.127 Undetermined 
MW-1S Tetrachloroethene 4 10 0.271 Undetermined 
MW-1S Toluene 3 10 0.466 Undetermined 
MW-1S Trichloroethene 3 10 0.242 Undetermined 
MW-1S Vinyl chloride (Chloroethene) 5 10 0.466 Undetermined 
MW-1S Xylenes (total) 4 10 0.364 Undetermined 
MW-1S cis-1,2-Dichloroethene 10 10 0.533 Undetermined 
MW-1S n-Butylbenzene 1 10 0.364 Undetermined 
MW-1S trans-1,2-Dichloroethene 1 10 0.364 Undetermined 
MW-2 1,2,4-Trimethylbenzene 1 7 0.068 Undetermined 
MW-2 1,3,5-Trimethylbenzene 2 7 0.068 Undetermined 
MW-2 Acetone (2-Propanone) 4 7 0.386 Undetermined 
MW-2 Carbon disulfide 2 7 0.5 Undetermined 
MW-2 Ethylbenzene 5 7 0.0008 Downward 
MW-2 Isopropylbenzene (Cumene) 7 7 0.035 Downward 
MW-2 Methyl tert-butyl ether (MTBE) 6 6 0.0083 Upward 
MW-2 Methylene chloride (Dichloromethane) 1 7 0.119 Undetermined 
MW-2 Naphthalene 3 6 0.235 Undetermined 
MW-2 Vinyl chloride (Chloroethene) 5 7 0.015 Downward 
MW-2 Xylenes (total) 4 7 0.087 Undetermined 
MW-2 cis-1,2-Dichloroethene 7 7 0.015 Downward 
MW-2 n-Butylbenzene 5 7 0.386 Undetermined 
MW-7 1,2-Dichloroethane 1 10 0.127 Undetermined 
MW-7 2-Butanone (MEK) 1 10 0.533 Undetermined 
MW-7 4-Methyl-2-pentanone (MIBK) 1 10 0.216 Undetermined 
MW-7 Acetone (2-Propanone) 1 10 0.108 Undetermined 
MW-7 Methylene chloride (Dichloromethane) 1 10 0.127 Undetermined 
MW-7 Trichloroethene 2 10 0.045 Downward 
MW-7 cis-1,2-Dichloroethene 5 10 0.271 Undetermined 

MW-12D Acetone (2-Propanone) 1 5 0.18 Undetermined 
MW-12S Methylene chloride (Dichloromethane) 1 9 0.238 Undetermined 
MW-13 Naphthalene 2 11 0.114688739 Undetermined 
MW-13 Tetrachloroethene 1 11 0.050650791 Undetermined 
MW-13 Trichloroethene 3 11 0.420609621 Undetermined 
MW-13 cis-1,2-Dichloroethene 3 11 0.420609621 Undetermined 

USD-MW-14 1,2,4-Trimethylbenzene 15 15 0.037056348 Downward 
USD-MW-14 1,3,5-Trimethylbenzene 15 15 0.097818494 Undetermined 
USD-MW-14 Acetone (2-Propanone) 2 13 0.446886604 Undetermined 
USD-MW-14 Chloroethane (Ethyl chloride) 3 13 0.000675896 Downward 
USD-MW-14 Chloroform 1 6 0.186 Undetermined 
USD-MW-14 Ethylbenzene 15 15 0.040562488 Downward 
USD-MW-14 Isopropylbenzene (Cumene) 15 15 0.240771581 Undetermined 
USD-MW-14 Methyl tert-butyl ether (MTBE) 5 6 0.0014 Upward 
USD-MW-14 Methylene chloride (Dichloromethane) 2 15 0.16817331 Undetermined 
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Well ID Analyte 

Number of
Detected 
Results 

Number of 
Samples 

p-value for 
Mann-Kendall 

Test 

Conclusion of
Mann-Kendall 

Test 
Background (Continued) 
USD-MW-14 Naphthalene 13 15 0.049190175 Downward 
USD-MW-14 Toluene 4 15 0.169199073 Undetermined 
USD-MW-14 Xylenes (total) 15 15 0.009936155 Downward 
USD-MW-14 n-Butylbenzene 10 15 0.238337673 Undetermined 
USD-MW-15 1,2,4-Trimethylbenzene 1 11 0.357310674 Undetermined 
USD-MW-15 Chloroethane (Ethyl chloride) 1 9 0.075 Undetermined 
USD-MW-15 Ethylbenzene 1 11 0.5 Undetermined 
USD-MW-15 Isopropylbenzene (Cumene) 1 11 0.5 Undetermined 
USD-MW-15 Methylene chloride (Dichloromethane) 1 11 0.5 Undetermined 
USD-MW-15 Naphthalene 3 11 0.334434971 Undetermined 
USD-MW-15 Toluene 1 11 0.5 Undetermined 
USD-MW-15 Trichloroethene 1 11 0.077364462 Undetermined 
USD-MW-15 Vinyl chloride (Chloroethene) 1 11 0.357310674 Undetermined 
USD-MW-15 Xylenes (total) 1 11 0.5 Undetermined 
USD-MW-15 cis-1,2-Dichloroethene 1 11 0.5 Undetermined 
USD-MW-15 n-Butylbenzene 1 11 0.5 Undetermined 
USD-MW-16 Methylene chloride (Dichloromethane) 1 5 0.025 Downward 
 
ID - Identification. 
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Table 5.  VOC Exceedances at On-Site Plumelet A Wells through June 2011 
 

Analyte 
KDHE Tier 2 RSK 
Residential Levela 

P-1 P-2 P-5 P-6 
5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 

Tetrachloroethene 5 -- <0.1 0.1 J <0.1 <0.1 <0.1 <5.0 <10 <5.0 <0.1 <1.0 <1.0 3,600 13 J <10 6.7 8.5 6.7 23 J 45 J 5.2 J 25 0.3 J 0.2 J 
Trichloroethene 5 -- <0.1 <0.1 <0.1 <0.1 <0.1 25 <10 <5.0 0.3 J <1.0 <1.0 1,300 200 <10 8.6 3.0 3.2 230 110 21 J 12 0.7 0.4 J 
cis-1,2-Dichloroethene 70 -- <0.1 <0.1 <0.1 <0.1 <0.1 4,800 16,000 1,200 7.0 420 410 1,100 6,800 4,900 190 45 13 J 8,700 3,400 2,300 71 6.5 3.8 
trans-1,2-Dichloroethene 100 -- <0.1 <0.1 <0.1 <0.1 <0.1 160 430 80 50 130 73 16 J 150 330 82 89 51 270 150 210 54 22 6.1 
1,1-Dichloroethene 7 -- <0.1 <0.1 <0.1 <0.1 <0.1 10 J 42 J <5.0 <0.1 <1.0 <1.0 <5.0 11 J <10 <0.5 <0.1 <0.1 8.7 J <10 <5.0 0.1 J <0.1 <0.1 
Vinyl Chloride 2 -- <0.1 <0.1 <0.1 <0.1 <0.1 980 3,100 460 JH 6.2 130 320 17 J 94 1,800 JH 45 12 14 1,000 950 770 JH 58 2.0 1 
Methylene Chloride 5 -- <0.2 <0.2 <0.2 <0.2 <0.2 <10 <20 13 J <0.2 <2.0 <2.0 <10 <20 <20 <1.0 <0.2 <0.2 <10 <20 12 J <0.2 <0.2 <0.2 
1,1,1-Trichloroethane 200 -- <0.1 <0.1 <0.1 <0.1 <0.1 20 J 70 <5.0 0.2 J 1.6 J <1.0 25 J 20 J 31 J 1.1 J 0.1 J <0.1 21 J <10 8.5 J 0.1 J <0.1 <0.1 
1,1-Dichloroethane 25 -- <0.1 <0.1 <0.1 <0.1 <0.1 <5.0 13 J <5.0 14 27 16 <5.0 <10 12 J 8.4 9.4 4.8 11 J <10 12 J 15 13 15 
Naphthalene 1.11 -- <0.1 <0.1 <0.1 <0.1 <0.1 <5.0 <10 <5.0 2.9 13 4.6 J <5.0 <10 <10 0.8 J 1.1 1.2 <5.0 <10 <5.0 2.2 0.5 0.9 
1,2,4-Trimethylbenzene 8.44 -- <0.1 <0.1 <0.1 <0.1 <0.1 <5.0 <10 <5.0 0.5 J 1.1 J <1.0 <5.0 <10 <10 2.9 0.7 1.0 <5.0 <10 <5.0 0.3 J 0.1 J 0.3 J 

                          

Analyte 
KDHE Tier 2 RSK 
Residential Levela 

P-9 P-10 P-11 P-12 
5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 

Tetrachloroethene 5 40 J 3.4 1.4 J <0.1 <0.1 <0.1 100 -- -- 2.0 9.9 5.3 14,000 410 560 30 J 12 54 1.3 J <0.1 <0.1 <0.1 6.4 0.1 J 
Trichloroethene 5 120 8.1 0.9 0.1 J <0.1 <0.1 11 -- -- 5.3 29 34 3,900 140 6,500 1,100 210 82 10 0.3 J <0.1 0.7 15 2.7 
cis-1,2-Dichloroethene 70 1,200 100 16 3.0 0.3 J 0.6 2.9 -- -- 40 94 140 2,900 15,000 19,000 19,000 3,500 2,800 4,300 150 7.3 29 130 18 
trans-1,2-Dichloroethene 100 33 32 23 2.7 1.3 1.2 <0.1 -- -- 0.3 J 1.0 1 J 49 J 210 460 510 90 29 200 140 72 51 36 24 
1,1-Dichloroethene 7 2.0 J 0.2 J <0.1 <0.1 <0.1 <0.1 <0.1 -- -- 0.2 J 0.5 0.7 J 42 J 63 75 J 67 4.4 J <5.0 9.4 0.9 <0.1 0.2 J 0.5 <0.1 
Vinyl Chloride 2 220 54 8.6 JH 1.3 0.2 J 0.5 <0.1 -- -- 2.8 3.0 2.5 160 170 650 JH 2,800 1,600 2,400 1,600 72 9.0 JH 24 43 18 
Methylene Chloride 5 <2.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- -- <0.2 <0.2 <1.0 <40 <20 42 J <20 <4.0 13 J <2.0 <0.2 <0.2 <0.2 <0.2 <0.2 
1,1,1-Trichloroethane 200 1.1 J 1.1 0.5 J <0.1 <0.1 <0.1 0.3 J -- -- <0.1 <0.1 <0.5 160 82 180 210 22 12 J 2.6 J 1.9 0.9 <0.1 0.1 J <0.1 
1,1-Dichloroethane 25 3.3 J 4.5 2.3 7.3 11 11 <0.1 -- -- <0.1 0.3 J <0.5 <20 14 J <20 20 J 8.7 J 5.5 J 9.8 12 14 13 13 13 
Naphthalene 1.11 <1.0 <0.1 <0.1 0.5 1.1 2.5 <0.1 -- -- <0.1 <0.1 <0.5 <20 <10 <20 <10 6.7 J <5.0 <1.0 0.8 1.0 1.2 1.9 1.2 
1,2,4-Trimethylbenzene 8.44 <1.0 <0.1 <0.1 0.1 J 0.3 J 0.6 <0.1 -- -- <0.1 <0.1 <0.5 <20 <10 <20 <10 10 10 J <1.0 0.4 J 0.3 J 0.4 J 0.9 0.4 J 
                          

Analyte 
KDHE Tier 2 RSK 
Residential Levela 

P-13D P-13S P-14D P-14S P-15D P-15S P-16D P-16S TW-3   
3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11   

Tetrachloroethene 5 0.3 J <0.1 0.3 J 0.1 J 5.4 4.5 1.0 <1.0 830 1,100 77 36 J 0.7 0.6 0.1 J 0.1 J 11 -- 14 JL 9.5 14 13   
Trichloroethene 5 0.2 B 0.1 J 0.3 J <0.1 6.1 12 0.7 <1.0 2,400 380 8.7 11 J 2.6 2.8 0.3 J 0.1 J 4.2 -- 4.9 JL 4.8 5.6 4.9   
cis-1,2-Dichloroethene 70 1.3 1.2 1.7 0.7 6.1 6.2 22 480 31,000 18,000 590 13,000 2.5 2.7 1.1 0.6 33 -- 60 JL 48 32 20   
trans-1,2-Dichloroethene 100 <0.1 <0.1 <0.1 <0.1 6.1 44 0.1 J <1.0 480 180 J 6.4 42 J <0.1 <0.1 <0.1 <0.1 0.1 J -- 0.2 JL 0.3 J 0.2 J <0.1   
1,1-Dichloroethene 7 <0.1 <0.1 <0.1 <0.1 0.4 J 0.5 0.3 J <1.0 43 J <50 0.8 J 13 J 86 97 0.4 J 0.4 J 1.5 -- 1.7 JL 1.1 0.8 0.5 J   
Vinyl Chloride 2 0.3 J 0.4 J 0.2 J 1.2 1.6 2 0.4 J 3.8 J 1,700 3,200 30 740 1.5 2 0.2 J 0.5 J 29 -- 48 JL 33 29 22   
Methylene Chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2.0 <40 <100 <1.0 <20 <0.2 <0.2 <0.2 <0.2 <0.2 -- <0.2 <0.2 <0.2 <0.2   
1,1,1-Trichloroethane 200 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1.0 23 J <50 0.6 J <10 39 39 <0.1 <0.1 3.2 -- 2.1 JL 1.4 2.0 1.0   
1,1-Dichloroethane 25 0.2 J 0.2 J 0.3 J 0.8 0.5 2 <0.1 <1.0 <20 <50 <0.5 <10 2.5 2.2 <0.1 <0.1 13 -- 11 JL 11 13 9.0   
Naphthalene 1.11 <0.1 <0.1 <0.1 <0.1 <0.1 0.9 <0.1 <1.0 <20 <50 <0.5 <10 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 <0.1 <0.1   
1,2,4-Trimethylbenzene 8.44 <0.1 <0.1 <0.1 <0.1 0.1 J 2.8 <0.1 <1.0 43 J <50 1.7 J <10 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 <0.1 <0.1   
 
a Source:  Risk-Based Standards for Kansas (RSK), RSK Manual-5th Version, Kansas Department of Health and Environment (KDHE), Bureau of Environmental Remediation, October 2010. 
Note:  The May 2009 results are prior to injection activities. 
All units are presented in micrograms per liter (µg/L). 
< Less than method detection limit (MDL). 
-- Not measured. 
Bold values were detected. 
Shaded values are above the KDHE Tier 2 RSK Residential Levels. 
Volatile organic compounds (VOCs) were analyzed by Lancaster Laboratories by U. S. Environmental Protection Agency (EPA) Method SW8260B. 
B - Sample concentration is similar to that found in an associated blank. 
H - The result is biased high. 
J - The analyte was positively identified, the quantitation is an estimation. 
L - The result is biased low. 
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Analyte 
P-1 P-2 P-5 P-6 

5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 
Volatile Fatty Acids (mg/L)                         
Acetic Acid -- 0.034 JB 0.028 J 0.42 B 0.035 J 0.050 J -- 28 3.0 13 89 J 230 -- 1.3 130 270 680 J 350 -- 6.6 22 140 0.30 J 1.1 
Butyric Acid -- <0.070 <0.050 <0.050 <0.004 <0.004 -- 0.12 0.57 <0.050 1.5 J 1.7 -- 1.0 140 150 940 J 400 -- 0.052 J <0.050 1.0 0.14 J 0.1 
Hexanoic Acid -- <0.10 <0.050 <0.050 <0.006 <0.006 -- <0.10 <0.050 <0.050 <0.006 <0.006 -- <0.10 1.8 9.2 93 J 69 -- <0.10 <0.050 <0.050 <0.006 <0.006 
i-Hexanoic Acid -- <0.10 <0.050 <0.050 <0.006 <0.006 -- <0.10 <0.050 <0.050 <0.006 <0.006 -- <0.10 <0.50 0.38 <0.6 1.5 -- <0.10 <0.050 <0.050 <0.006 <0.006 
i-Pentanoic Acid -- <0.070 <0.15 <0.15 <0.044 <0.044 -- 0.057 J <0.15 <0.15 0.17 J 0.56 -- <0.070 <1.5 <1.5 18 J 6.5 -- 0.034 J 0.053 J 0.30 <0.044 0.085 J
Lactic Acid -- 0.13  B 0.058 J <0.10 0.21 J 0.28 -- <1.0 0.13 1.0 J 1.4 J <0.1 -- 0.30 69 24 610 J 200 -- <0.10 <0.10 <10 0.72 J 0.39 
Pentanoic Acid -- <0.070 <0.070 <0.070 <0.012 <0.012 -- 0.076 B 0.13 <0.070 0.36 J 0.27 -- 0.088 6.8 16 69 J 44 -- <0.070 <0.070 0.16 <0.012 <0.012 
Propionic Acid -- 0.013 JB 0.035 J <0.050 <0.007 <0.007 -- 16 1.1 2.4 13 J 17 -- 1.3 250 200 530 J 240 -- 0.33 1.1 17 0.13 J 0.13 
Pyruvic Acid -- <0.070 <0.15 <0.15 <0.033 <0.033 -- 0.17 <0.15 <0.15 0.37 J 0.52 -- <0.070 6.9 9.1 68 J 15 -- 0.039 J <0.15 0.42 <0.033 0.074 J
Dissolved Gases (mg/L)                         
Carbon dioxide -- -- 94 140 100 150 -- -- 77 220 580 710 -- -- 710 830 930 570 -- -- 190 340 230 370 
Methane -- -- 0.016 0.022 1.4 3.4 -- -- 1.1 5.7 7.7 5.4 -- -- 1.7 3.3 6.9 6.1 -- -- 3.8 7.3 7.8 4.3 
Ethane -- -- <0.0010 <0.0010 <0.0010 <0.0010 -- -- 0.021 0.53 1.1 0.35 -- -- 0.03 0.010 0.22 0.096 J -- -- 0.096 0.99 0.86 0.43 
Ethene -- -- <0.0010 <0.0010 <0.0010 <0.0010 -- -- 0.63 2.3 4.4 1.3 -- -- 1.2 0.44 0.14 0.095 -- -- 1.9 0.63 0.022 0.0080 
Field Parameters                         
Dissolved Oxygen (mg/L)* -- 2.4 <0.5 5.22 <0.5 <0.5 0.9 4.2 <0.5 0.77 <0.5 <0.5 1.1 3.3 <0.5 0.80 <0.5 <0.5 1.2 4.2 <0.5 0.56 <0.5 <0.5 
ORP (mV) -- -5 -81 -47 -124 -143 -108 -163 -79 -85 -113 -135 64 -85 -97 -75 -90 -116 -89 -135 -107 -80 -118 -111 
                         

Analyte 
P-9 P-10 P-11 P-12 

5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 
Volatile Fatty Acids (mg/L)                         
Acetic Acid -- 93 31 18 0.22 J 0.99 -- -- -- 0.34 B 0.17 J 0.17 -- 400 170 210 300 J 380 -- 150 240 62 66 J 32 
Butyric Acid -- 59 1.8 0.27 <0.004 0.53 -- -- -- <0.050 <0.004 0.14 -- 12 19 17 21 J 34 -- 24 17 0.80 1.5 J 1.1 
Hexanoic Acid -- 2.9 0.18 <0.050 <0.006 <0.006 -- -- -- <0.050 <0.006 <0.006 -- <0.10 0.90 <0.50 0.16 J 1.6 -- 1.5 1.4 <0.050 0.30 J <0.006 
i-Hexanoic Acid -- <0.10 <0.050 <0.050 <0.006 <0.006 -- -- -- <0.050 <0.006 <0.006 -- <0.10 <0.050 <0.50 0.25 J 1.5 -- 0.27 <0.50 <0.050 <0.006 <0.006 
i-Pentanoic Acid -- 0.58 <0.15 0.079 J <0.044 <0.044 -- -- -- <0.15 <0.044 <0.044 -- 0.33 J <0.15 0.70 J 1.0 J 1.6 -- <0.70 1.1 0.095 J 0.11 J 0.13 J 
Lactic Acid -- 10 J <0.10 <0.10 <0.01 0.50 -- -- -- <0.10 <0.01 0.34 -- 19 <0.10 4.7 10 J <0.1 -- 8.2 J <10 <1.0 1.7 J <0.10 
Pentanoic Acid -- 4.8 0.62 <0.070 <0.012 <0.012 -- -- -- <0.070 <0.012 <0.070 -- 1.1 5.6 10 14 J 12 -- 3.7 9.5 0.23 0.36 J 0.29 
Propionic Acid -- 87 10 4.8 0.089 J 0.42 -- -- -- <0.050 0.16 J 0.085 -- 210 170 210 280 J 300 -- 190 160 14 14 J 5.5 
Pyruvic Acid -- 1.1 0.23 0.21 <0.033 <0.033 -- -- -- <0.15 <0.033 <0.033 -- 2.2 1.6 2.8 3.4 J 3.4 -- 0.99 3.8 0.36 0.41 J 0.20 
Dissolved Gases (mg/L)                         
Carbon dioxide -- -- 88 310 270 370 -- -- -- 260 200 310 -- -- 230 350 330 370 -- -- 470 210 170 210 
Methane -- -- 1.1 J 3.4 6.7 4.8 -- -- -- 5.2 8.3 6.0 -- -- 0.70 0.95 JL 6.5 3.6 -- -- 7.7 8.7 9.8 8.2 
Ethane -- -- 0.0071 0.27 0.35 0.44 -- -- -- <0.0010 0.044 0.10 -- -- 0.0027 J 0.0052 JL <0.0010 <0.0010 -- -- 0.043 0.86 0.86 0.60 
Ethene -- -- 0.29 0.012 <0.0035 <0.0050 -- -- -- <0.0010 <0.0020 0.0053 -- -- 0.10 2.0 JL 4.8 2.6 -- -- 3.1 0.71 1.0 0.75 
Field Parameters                         
Dissolved Oxygen (mg/L)* 0.7 2.7 0.71 3.23 <0.5 <0.5 1.8 -- -- 0.83 <0.5 <0.5 2.1 6.2 <0.5 0.62 <0.5 <0.5 0.9 4.6 <0.5 1.02 <0.5 <0.5 
ORP (mV) -44 -118 23 -84 -182 -155 77 -- -- -81 -79 -237 67 -164 -94 -65 -82 -119 -58 -134 -72 -81 -128 -304 
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Analyte 
P-13D P-13S P-14D P-14S P-15D P-15S P-16D P-16S TW-3 

3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 3/11 6/11 5/09 3/10 6/10 11/10 3/11 6/11 
Volatile Fatty Acids (mg/L)                       
Acetic Acid 82 J 76 0.20 J 0.68 12 J 22 180 J 48 140 J 140 510 J 270 0.16 J 0.11 0.10 J 0.13 -- -- 0.042 J 0.44 B 0.10 J 0.25 
Butyric Acid 29 J 29 0.10 J 0.10 0.92 J 0.20 17 J 1.7 15 J 5.0 79 J 25 0.12 J <0.004 <0.004 <0.004 -- -- 0.051 <0.050 0.11 J <0.004
Hexanoic Acid 2.7 J 1.9 JL <0.006 0.16 JL 0.083 J 0.16 JL 2.3 J 0.16 JL 0.49 J <0.006 5.0 J 3.0 <0.006 <0.006 <0.006 <0.006 -- -- <0.050 <0.050 <0.006 <0.006 
i-Hexanoic Acid <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.26 J <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 -- -- <0.050 <0.050 <0.006 <0.006 
i-Pentanoic Acid 1.4 J <0.044 <0.044 <0.044 <0.044 0.11 J 1.6 J 0.38 0.93 J 0.44 4.1 J 1.4 J <0.044 <0.044 <0.044 <0.044 -- -- <0.15 <0.15 <0.044 <0.044 
Lactic Acid 4.0 J 0.77 J <0.01 0.30 <0.01 0.90 <0.1 0.32 J 11 J <0.01 3.5 J 0.053 J 0.58 J 0.28 <0.01 0.30 -- -- <0.10 0.30 <0.01 0.42 
Pentanoic Acid 4.9 J 7.1 <0.012 <0.012 0.60 J <0.012 12 J 0.85 5.5 J 3.7 43 J 15 <0.012 <0.012 <0.012 <0.012 -- -- <0.070 <0.070 <0.012 <0.012 
Propionic Acid 82 J 120 0.15 J 0.44 7.1 J 2.3 150 J 44 150 J 110 800 J 360 0.16 J 0.077 0.11 J 0.13 -- -- 0.12 0.17 0.20 J 0.17 
Pyruvic Acid 1.9 J 1.4 J <0.033 <0.033 0.11 J 0.095 J 3.2 J 0.71 2.0 J 1.1 15 J 2.9 <0.033 <0.033 <0.033 <0.033 -- -- <0.15 <0.15 <0.033 <0.033 
Dissolved Gases (mg/L)                       
Carbon dioxide 170 240 63 200 580 400 J 610 810 290 360 260 610 120 140 94 130 -- -- 61 JL 91 95 95 
Methane 7.6 14 0.0057 J 1.0 10 15 8.3 5.3 5.7 8.9 0.85 1.7 0.027 0.061 0.041 0.074 -- -- 0.064 JL 0.045 0.38 1.1 
Ethane <0.0010 <0.0010 <0.0010 <0.0010 0.017 0.29 <0.0010 <0.0010 <0.0010 <0.0010 0.0082 0.014 <0.0010 <0.0010 <0.0010 <0.0010 -- -- <0.0010 <0.0010 <0.0010 <0.0010 
Ethene <0.0010 <0.0050 <0.0010 0.0018 J 0.0012 J 0.035 0.0016 J 0.0079 0.69 1.0 0.054 0.32 <0.0010 <0.0010 <0.0010 <0.0010 -- -- <0.0010 <0.0010 0.0014 J <0.0010 
Field Parameters                       
Dissolved Oxygen (mg/L)* <0.5 <0.5 -- <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- 0.5 <0.5 <0.5 <0.5 <0.5 1.12 -- <0.5 0.74 <0.5 <0.5 
ORP (mV) -89 -211 -- -140 -20 -94 -81 -140 -104 -262 -- -160 2 -39 -48 -35 82 -- 9 53 32 143 
 
< Less than limit of quantitation (for Volatile Fatty Acids) or method detection limit (MDL).  For dissolved oxygen (DO) values less than 0.5 milligrams per liter (mg/L), anaerobic conditions are present. 
-- Not measured. 
*DO values are reported as the YSI DO probe values. 
Bold values were detected. 
Volatile fatty acids were analyzed by Microseeps Laboratory by a standard laboratory method. 
B - Sample concentration is similar to that found in an associated blank. 
J - The analyte was positively identified, the quantitation is an estimation. 
L - The result is biased low. 
mV - Millivolt. 
ORP - Oxidation-reduction potential. 
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Analyte 
KDHE Tier 2 RSK 
Residential Level a 

MW-8 MW-9 
Sidegradient Sidegradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
Trichloroethene  5 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
cis-1,2-Dichloroethene  70 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 0.1 J -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
1,1-Dichloroethene  7 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
Vinyl chloride 2 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 0.1 J -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
Methylene chloride 5 -- -- <0.2 -- -- <0.2 0.2 BJ <0.2 <0.2 <0.2 <0.2 -- -- -- -- -- -- 0.2 BJ <0.2 -- <0.2 <0.2 
1,1-Dichloroethane  25 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
1,2-Dichloroethane  5 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
Benzene  5 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
Naphthalene  1.11 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
1,2,4-Trimethylbenzene  8.44 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 
1,3,5-Trimethylbenzene  44 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- <0.1 <0.1 -- <0.1 <0.1 

                        

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

MW-18 MW-20 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 110 29 4.4 0.6 0.8 0.3 1.2 J 54 0.9 J 2.1 JL 2.1 J 280 240 240 200 100 140 65 31 35 31 JL 99 
Trichloroethene  5 130 110 13 4.6 2.9 5.9 15 150 13 66 JL 130 160 150 130 140 120 100 66 64 85 87 JL 190 
cis-1,2-Dichloroethene  70 210 270 310 250 220 430 400 590 700 630 JL 650 160 190 230 210 150 220 250 340 360 360 JL 420 
1,1-Dichloroethene  7 2.8 2.9 2.4 J 2.3 2.2 4.2 3.2 J 5.6 5.9 5.0 JL 5.0 5.1 3.9 3.8 5.5 3.4 3.5 2 J 3.2 3.8 4.0 UJL 5.4 
Vinyl chloride 2 0.6 J 2.5 4.8 8.5 5.7 11 9.1 5.6 10 7.8 JL 7.5 <0.5 <0.2 <0.5 0.2 <0.5 0.2 <0.5 3.3 3.5 2.7 JL 3.0 
Methylene chloride 5 <1.0 <0.4 1.6 J <0.2 <1.0 <0.4 2.7 BJ <1.0 <1.0 <1.0 <2.0 <1.0 <0.4 <1.0 <0.2 <1.0 <0.2 1.5 BJ <1.0 <1.0 <1.0 <1.0 
1,1-Dichloroethane  25 52 45 43 34 16 31 28 19 20 15 JL 11 43 34 46 35 31 28 29 21 15 14 JL 15 
1,2-Dichloroethane  5 0.9 J 0.8 J 0.7 J 0.7 <0.5 0.7 <1.0 <0.5 <0.5 <0.5 <1.0 1.1 J 0.9 J 1.2 J 1 0.6 0.7 0.9 J <0.5 <0.5 <0.5 <0.5 
Benzene  5 <0.5 <0.2 <0.5 0.3 <0.5 0.4 <1.0 <0.5 <0.5 <0.5 <1.0 <0.5 <0.2 <0.5 0.1 <0.5 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 
Naphthalene  1.11 <0.5 <0.2 <0.5 <0.1 <0.5 <0.2 <1.0 <0.5 <0.5 <0.5 <1.0 <0.5 <0.2 <0.5 <0.1 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2,4-Trimethylbenzene  8.44 <0.5 <0.2 <0.5 <0.1 <0.5 <0.2 <1.0 <0.5 <0.5 <0.5 <1.0 <0.5 <0.2 <0.5 <0.1 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 
1,3,5-Trimethylbenzene  44 <0.5 <0.2 <0.5 <0.1 <0.5 <0.2 <1.0 <0.5 <0.5 <0.5 <1.0 <0.5 <0.2 <0.5 <0.1 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 

                        

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

MW-21 MW-22 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 (11/10)b 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 17 19 16 15 11 10 3.5 3.4 J 8.5 5.8 JL (17) 14 -- -- -- -- -- -- <0.1 0.1 J 0.3 J 0.2 J 0.3 J 
Trichloroethene  5 51 47 40 29 24 20 7.0 8.1 J 16 12 JL (21) 36 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
cis-1,2-Dichloroethene  70 210 220 170 150 100 110 35 41 68 73 JL (130) 200 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
1,1-Dichloroethene  7 2.5 J 2.5 1.9 2 1.6 1.2 0.4 J 0.5 J 1.0 0.6 JL (1.6) 2.1 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
Vinyl chloride 2 45 45 23 15 11 6.2 <0.1 1.0 4.6 1.2 JL (5.5) 9.2 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
Methylene chloride 5 1.1 J <0.4 0.5 J <0.2 <1.0 <0.2 0.2 BJ <0.2 <0.2 <0.2 (<0.2) <0.2 -- -- -- -- -- -- 0.2 BJ <0.2 <0.2 <0.2 <0.2 
1,1-Dichloroethane  25 210 160 140 120 100 78 29 31 29 23 JL (34) 65 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
1,2-Dichloroethane  5 3.0 2.5 2.0 1.5 1.1 1.1 0.4 J 0.3 J 0.4 J 0.3 JL (0.4 J) 0.7 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
Benzene  5 0.6 J 0.6 J 0.4 J 0.3 <0.5 0.2 <0.1 <0.1 0.2 J 0.1 JL (0.2 J) 0.3 J -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
Naphthalene  1.11 <0.5 <0.2 <0.2 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 (<0.1) <0.1 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
1,2,4-Trimethylbenzene  8.44 <0.5 <0.2 <0.2 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 (<0.1) <0.1 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
1,3,5-Trimethylbenzene  44 <0.5 <0.2 <0.2 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 (<0.1) <0.1 -- -- -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 
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Analyte 
KDHE Tier 2 RSK 
Residential Level a 

R-2 R-3 
Sidegradient Sidegradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 0.8 1.0 0.5 J 0.3 0.3 1.7 -- 0.5 -- 1.6 JL 0.4 J -- -- <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 
Trichloroethene  5 <0.1 2.4 2.7 0.9 1.0 7.2 -- 1.6 -- 5.5 JL 1.4 -- -- <0.2 <0.1 0.4 0.8 <0.1 <0.1 -- <0.1 <0.1 
cis-1,2-Dichloroethene  70 7.7 12 17 6.1 5.8 25 -- 17 -- 80 JL 8.7 -- -- 46 140 91 80 5.2 0.5 -- 0.1 JL <0.1 
1,1-Dichloroethene  7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 -- 0.2 JL <0.1 -- -- <0.2 6.9 0.3 0.2 <0.1 <0.1 -- <0.1 <0.1 
Vinyl chloride 2 1.2 0.6 2.6 0.8 0.9 0.6 -- 1.1 -- 12 JL 1.3 -- -- 11 56 28 51 10 JL 1.2 -- 0.4 JL <0.1 
Methylene chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- <0.2 -- <0.2 <0.2 -- -- 1.0 B <0.2 <0.2 0.2 0.3 BJ <0.2 -- <0.2 <0.2 
1,1-Dichloroethane  25 1.0 1.1 1.7 0.7 0.6 3.6 -- 1.6 -- 9.5 JL 0.9 -- -- 17 39 25 38 25 14 -- 11 JL 19 
1,2-Dichloroethane  5 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 -- <0.1 -- 0.4 JL <0.1 -- -- <0.2 0.6 0.4 0.8 0.7 1.0 -- 0.7 JL 1.4 
Benzene  5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 -- 0.6 JL <0.1 -- -- 3.8 1.6 0.6 0.4 2.2 2.1 J -- 1.2 JL 9.5 
Naphthalene  1.11 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 -- <0.1 <0.1 -- -- 0.3 J 0.2 JH 0.3 <0.1 <0.1 0.3 J -- <0.1 <0.1 
1,2,4-Trimethylbenzene  8.44 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 -- <0.1 <0.1 -- -- <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 
1,3,5-Trimethylbenzene  44 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 -- <0.1 <0.1 -- -- <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 
                        

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

R-4 R-5 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 -- -- 1.8 0.2 0.8 2.2 0.2 J <0.1 -- <0.1 0.1 J 550 570 420 820 660 700 360 770 880 440 JL 520 
Trichloroethene  5 -- -- 3.9 0.3 3.5 4.5 9.7 1.1 -- <0.1 0.4 J 210 250 190 360 280 270 210 510 660 510 JL 570 
cis-1,2-Dichloroethene  70 -- -- 50 41 34 21 54 35 -- 16 JL 22 310 370 240 550 620 500 340 560 860 880 JL 1100 
1,1-Dichloroethene  7 -- -- 0.2 J 0.1 0.2 0.3 0.3 J 0.2 J -- <0.1 0.1 J 10 11 6.8 12 12 9.7 5.1 8.6 12 9.0 JL 9.9 
Vinyl chloride 2 -- -- 11 12 14 12 17 JL 10 -- 3.8 JL 3.9 1.2 J 2.2 J 2.2 J 4.8 1.4 1.7 <1.0 2.7 J 7.2 5.8 JL 11 
Methylene chloride 5 -- -- 1.1 B <0.2 <0.2 0.7 0.2 BJ <0.2 -- <0.2 <0.2 <1.0 <1.0 2.0 BJ <2.0 <2.0 <2.0 2.8 BJ <2.0 <1.0 <2.0 <2.0 
1,1-Dichloroethane  25 -- -- 24 21 23 30 8.4 6.2 -- 6.4 JL 7.2 18 14 7.0 9.3 6.9 7.0 5.2 4 J 4.0 3.4 JL 4.5 J 
1,2-Dichloroethane  5 -- -- <0.2 <0.1 <0.1 <0.1 0.2 J <0.1 -- <0.1 <0.1 0.8 J 0.7 J <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 <1.0 <1.0 
Benzene  5 -- -- 0.6 J 0.4 0.6 1.5 0.4 J 0.2 J -- 0.2 JL 0.2 J <0.5 <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 <1.0 <1.0 
Naphthalene  1.11 -- -- <0.2 <0.1 0.4 0.5 <0.1 <0.1 -- <0.1 <0.1 <0.5 <0.5 <0.5 <1.0 <1.0 5.1 <1.0 <1.0 <0.5 <1.0 <1.0 
1,2,4-Trimethylbenzene  8.44 -- -- <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 <0.5 <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 <1.0 <1.0 
1,3,5-Trimethylbenzene  44 -- -- <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 <0.5 <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 <1.0 <1.0 
                        

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

R-6 R-7 
Downgradient Sidegradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 -- -- 60 47 46 52 23 24 -- 0.8 JL 0.3 J -- -- 2.3 -- -- 0.2 0.1 J 1.4 5.9 3.4 JL 12 
Trichloroethene  5 -- -- 7.9 11 12 16 15 17 -- 4.4 JL 0.7 J -- -- 4.6 -- -- 0.7 1.0 0.7 2.3 3.5 JL 12 
cis-1,2-Dichloroethene  70 -- -- 22 54 42 46 44 54 -- 100 JL 110 -- -- 8.9 -- -- 13 8.5 1.8 7.4 8.1 JL 31 
1,1-Dichloroethene  7 -- -- 0.5 1.4 1.3 1.3 0.9 0.7 -- 0.7 JL 1.5 -- -- 0.2 J -- -- 0.2 0.1 J <0.1 0.1 J <0.1 0.6 
Vinyl chloride 2 -- -- 0.3 J 0.7 0.7 0.5 0.8 0.8 -- 1.2 JL 2.9 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Methylene chloride 5 -- -- <0.2 <0.2 <0.2 <0.2 0.2 BJ <0.2 -- <0.2 <0.4 -- -- <0.2 -- -- <0.2 0.2 BJ <0.2 <0.2 <0.2 <0.2 
1,1-Dichloroethane  25 -- -- 3.7 6.3 5.9 5.7 5.4 6.4 -- 5.0 JL 9.3 -- -- 0.9 -- -- 0.8 0.5 0.1 J 0.5 J 0.4 JL 2.3 
1,2-Dichloroethane  5 -- -- 0.1 J 0.3 0.2 0.2 0.2 J 0.2 J -- 0.2 JL 0.2 J -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Benzene  5 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.2 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Naphthalene  1.11 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.2 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
1,2,4-Trimethylbenzene  8.44 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.2 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
1,3,5-Trimethylbenzene  44 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.2 -- -- <0.1 -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
 



Table 7.  VOC Exceedances at Off-Site Plumelets A and B through June 2011 (Continued) 
 

2010 Annual GW Monitoring Report Page 3 of 3 Final 
Former Unocal - Wichita, Kansas  February 2012 

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

R-10 R-11 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 150 130 46 15 3.4 2.5 2.8 J 8.7 5.9 4.2 JL 67 -- -- <0.2 <0.1 <0.5 <0.1 0.1 J <0.1 <0.1 <0.1 <0.1 
Trichloroethene  5 160 140 61 24 8.0 18 14 47 41 69 JL 210 -- -- 0.5 J 0.9 <0.5 0.6 0.6 0.2 J 0.2 J 0.6 JL 0.1 J 
cis-1,2-Dichloroethene  70 210 200 180 260 290 310 300 290 350 310 JL 470 -- -- 150 270 160 150 27 120 140 120 JL 86 
1,1-Dichloroethene  7 3.4 3.3 2.0 2.8 3.0 3.2 2.3 J 3.2 4.5 3.4 JL 4.6 -- -- 1.2 3.7 2.0 1.2 0.4 J 1.0 1.8 1.6 JL 1.0 
Vinyl chloride 2 1.2 J 1.4 0.6 J 2.6 3.0 2.3 3.5 JL 2.8 5.0 16 JL 3.3 -- -- 16 55 29 4.9 0.9 12 19 16 JL 28 
Methylene chloride 5 <1.0 <0.4 0.5 J <0.2 <1.0 <0.2 1.4 BJ <0.4 <0.4 1.1 JL <1.0 -- -- 0.4 J 0.2 B <1.0 <0.2 0.2 BJ <0.2 <0.2 <0.2 <0.2 
1,1-Dichloroethane  25 34 29 20 23 19 14 10 10 12 10 JL 12 -- -- 110 210 110 110 24 100 100 97 JL 63 
1,2-Dichloroethane  5 0.6 J 0.5 J 0.3 J 0.4 <0.5 0.3 <0.5 0.4 J <0.2 <0.5 <0.5 -- -- 1.7 3.9 2.2 1.6 0.4 J 1.6 1.4 1.4 JL 0.5 
Benzene  5 <0.5 <0.2 <0.2 0.1 <0.5 0.2 <0.5 <0.2 <0.2 <0.5 <0.5 -- -- 0.4 J 1.0 0.7 0.5 0.1 J 0.4 J 0.4 J 0.4 JL 0.4 J 
Naphthalene  1.11 <0.5 <0.2 <0.2 <0.1 <0.5 <0.1 <0.5 <0.2 <0.2 <0.5 <0.5 -- -- <0.2 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
1,2,4-Trimethylbenzene  8.44 <0.5 <0.2 <0.2 <0.1 <0.5 <0.1 <0.5 <0.2 <0.2 <0.5 <0.5 -- -- <0.2 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
1,3,5-Trimethylbenzene  44 <0.5 <0.2 <0.2 <0.1 <0.5 <0.1 <0.5 <0.2 <0.2 <0.5 <0.5 -- -- <0.2 <0.1 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

                        

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

R-12 TW-4 
Downgradient Upgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Tetrachloroethene  5 11 22 6.5 1.2 1.6 1.6 3.1 0.6 J 0.6 J <0.5 <0.5 -- -- <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 -- <0.1 <0.5 
Trichloroethene  5 <0.1 44 35 4.9 5.7 8.1 20 4.6 2.5 J 2.0 JL 1.8 J -- -- <1.0 0.9 <0.5 <0.5 <0.5 2.4 J -- 1.4 JL <0.5 
cis-1,2-Dichloroethene  70 130 220 350 110 280 350 550 550 250 210 JL 280 -- -- 1.6 J 5.2 1.4 6.3 1.1 J 25 -- 17 JL 1.5 J 
1,1-Dichloroethene  7 0.3 J 0.6 J 0.8 J 0.4 1.0 1.5 2.2 J 2.5 J 1.5 J 1.2 JL 1.6 J -- -- <1.0 <0.5 <0.5 <0.5 <0.5 <0.5 -- 0.1 JL <0.5 
Vinyl chloride 2 0.3 J 2.3 7.0 2.8 3.4 19 81 140 62 28 JL 23 -- -- 4.6 J 9.7 3.6 21 2.3 JL 36 -- 20 JL 4.1 
Methylene chloride 5 0.6 B <0.4 1.1 BJ <0.2 <1.0 <0.2 1.9 BJ <1.0 <1.0 <1.0 1.2 B -- -- 6.6 1.3 B 1.4 B 4.3 2.4 BJ 1.8 J -- <0.2 <1.0 
1,1-Dichloroethane  25 43 59 100 30 75 88 190 220 100 77 JL 100 -- -- 31 23 15 23 9.4 27 -- 23 JL 16 
1,2-Dichloroethane  5 0.5 J 1. J 1.3 J 0.4 1.1 1.6 3.3 3.6 1.8 J 1.3 JL 1.4 J -- -- 5.4 5.3 3.9 4.3 2.9 3.0 -- 2.6 JL <0.5 
Benzene  5 <0.1 <0.2 <0.5 <0.1 <0.5 0.5 1.1 J 1.8 J 1.0 J 0.7 JL 0.8 J -- -- 69 62 52 40 22 23 -- 22 JL 24 
Naphthalene  1.11 <0.1 <0.2 <0.5 <0.1 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- 430 350 310 240 83 <0.5 -- 0.1 JL <0.5 
1,2,4-Trimethylbenzene  8.44 0.1 J <0.2 <0.5 <0.1 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- 69 8.3 2.7 1.1 1.0 J <0.5 -- <0.1 <0.5 
1,3,5-Trimethylbenzene  44 <0.1 <0.2 <0.5 <0.1 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 -- -- 130 73 31 6.3 4.2 <0.5 -- <0.1 <0.5 
 
a Source:  Risk-Based Standards for Kansas (RSK), RSK Manual-5th Version, Kansas Department of Health and Environment (KDHE), Bureau of Environmental Remediation, October 2010. 
b In November 2010, an additional sample was collected from monitoring well MW-21.  The value within the parentheses indicates the value measured or detected in November 2010. 
All units are presented in micrograms per liter (µg/L). 
< Less than method detection limit (MDL). 
-- Not measured. 
Bold values were detected. 
B - Sample concentration is similar to that found in an associated blank. 
H - The result is biased high. 
J - The analyte was positively identified, the quantitation is an estimation. 
L - The result is biased low. 
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Analyte 

MW-8 MW-9 
Sidegradient Sidegradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)   
Carbon Dioxide -- -- 33 -- -- 37 -- 27 27 -- 39 -- -- -- -- -- -- -- -- -- -- --
Methane -- -- <0.002 -- -- <0.002 -- <0.005 <0.005 -- -- -- -- -- -- -- -- -- -- -- -- -- 
Ethane -- -- <0.001 -- -- <0.001 -- <0.001 <0.001 -- -- -- -- -- -- -- -- -- -- -- -- -- 
Ethene -- -- <0.001 -- -- <0.001 -- <0.001 <0.001 -- -- -- -- -- -- -- -- -- -- -- -- -- 
Field Parameters  
Dissolved Oxygen (mg/L) -- -- <0.5 -- -- 2.98 0.91 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- 1.84 0.91 -- 1.08 <0.5
ORP (mV) -- -- -39 -- -- -17 -77 40 9 -13 -36 -- -- -- -- -- -- 92 40 -- 197 111 

     

Analyte 

MW-18 MW-20 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)   
Carbon Dioxide 98 160 270 300 210 130 -- 87 -- 85 JL 110 66 60 53 71 100 67 -- 57 62 61 JL 76 
Methane <0.002 0.026 0.19 0.58 2.3 4.7 3.5 0.88 0.77 -- -- <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0021 J 0.83 0.96 -- -- 
Ethane <0.001 <0.001 0.003 J 0.0027 J 0.0032 J 0.015 0.01 0.0079 0.0073 -- -- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.004 J 0.0037 J -- -- 
Ethene <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- 
Field Parameters  
Dissolved Oxygen (mg/L) <0.5 2.55 <0.5 0.93 2.55 0.83 1.38 0.57 <0.5 <0.5 <0.5 1.18 2.91 1.04 2.15 2.61 2.18 0.79 0.80 3.48 <0.5 <0.5
ORP (mV) 85 71 67 -256 -53 -20 -58 23 17 -8 11 94 159 167 137 77 44 -28 94 111 46 79 

     

Analyte 

MW-21 MW-22 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 (11/10)a 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)   
Carbon Dioxide 120 100 110 100 98 86 -- 240 -- -- (110) 110 -- -- -- -- -- -- -- -- 40 -- -- 
Methane 0.75 0.59 0.42 0.15 0.21 0.18 <0.002 0.056 J 0.17 -- -- -- -- -- -- -- -- -- -- <0.005 -- -- 
Ethane 0.016 0.017 0.0069 0.0041 J 0.0057 0.004 J <0.001 0.0015 J 0.0042 J -- -- -- -- -- -- -- -- -- -- <0.001 -- -- 
Ethene <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- -- -- -- -- -- -- -- <0.001 -- -- 
Field Parameters  
Dissolved Oxygen (mg/L) <0.5 2.00 <0.5 1.22 1.36 0.56 2.75 3.10 <0.5 1.41 (10.01)b <0.5 -- -- -- -- -- -- 5.0 3.14 3.43 3.74 3.02 
ORP (mV) -9 17 77 57 59 -11 -4 68 -9 16 (19) 37 -- -- -- -- -- -- 123 82 174 181 142 

     

Analyte 

R-2 R-3 
Sidegradient Sidegradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)   
Carbon Dioxide 11 11 15 19 14 18 23 12 -- 46 JL 150 -- -- 90 120 94 98 -- 89 J -- 93 JL 130 
Methane <0.002 0.0026 J 0.0032 J 0.0031 J 0.003 J 0.0027 J <0.002 0.0063 J -- -- -- -- -- 1.9 0.28 0.13 0.059 1.4 0.84 -- -- -- 
Ethane <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- -- -- 0.093 0.025 0.0076 0.0031 0.018 0.021 -- -- -- 
Ethene <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- -- -- 0.0037 J 0.011 0.012 0.019 0.01 0.0024 J -- -- -- 
Field Parameters   
Dissolved Oxygen (mg/L) 7.21 2.70 <0.5 1.05 1.46 0.58 -- 0.62 -- 0.5 -- -- -- <0.5 0.89 1.95 <0.5 0.56 0.83 -- 0.55 -- 
ORP (mV) 150 86 -12 14 -11 35 -- 5 -- -33 11 -- -- -163 -199 -133 -151 -130 -76 -- -84 -119 
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Analyte 

R-4 R-5 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)  
Carbon Dioxide -- -- 110 150 140 130 -- 120 -- 110 JL 110 98 92 81 130 130 120 -- 80 -- 94 JL 120 
Methane -- -- 1.6 2.4 2.2 4.3 5.6 7.6 -- -- -- <0.002 <0.002 <0.002 0.0023 J 0.0035 J 0.06 1.1 3.2 -- -- -- 
Ethane -- -- 0.011 0.0099 0.014 0.032 0.026 0.016 -- -- -- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- 
Ethene -- -- 0.0043 J 0.0033 0.0024 0.0024 0.0058 0.0062 -- -- -- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- 
Field Parameters  
Dissolved Oxygen (mg/L) -- -- <0.5 1.07 1.56 <0.5 0.99 <0.5 -- 1.27 -- <0.5 2.52 <0.5 1.04 <0.5 <0.5 0.78 0.50 <0.5 0.58 -- 
ORP (mV) -- -- -179 -179 -160 -131 -140 -132 -- -137 -127 -113 45 29 -45 29 163 -19 67 52 20 81 
                       

Analyte 

R-6 R-7 
Downgradient Sidegradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)    
Carbon Dioxide -- -- 88 110 120 110 -- 110 -- 100 JL 130 -- -- 78 -- -- 50 -- 32 -- 36 JL 69 
Methane -- -- 0.0044 J 0.33 0.59 1 4.5 0.67 -- -- -- -- -- 0.02 -- -- 0.45 0.54 0.02 <0.005 -- -- 
Ethane -- -- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- -- -- <0.001 -- -- <0.001 <0.001 <0.001 <0.001 -- -- 
Ethene -- -- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- -- -- <0.001 -- -- <0.001 <0.001 <0.001 <0.001 -- -- 
Field Parameters  
Dissolved Oxygen (mg/L) -- -- <0.5 1.13 <0.5 <0.5 1.25 0.63 -- 1.17 -- -- -- <0.5 -- -- <0.5 1.12 0.58 <0.5 0.92 -- 
ORP (mV) -- -- 99 92 80 146 74 22 -- -111 -41 -- -- -147 -- -- -142 -139 -30 -107 -116 -77 

     

Analyte 

R-10 R-11 
Downgradient Downgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)   
Carbon Dioxide 73 72 76 94 110 76 -- 58 77 68 JL 96 -- -- 71 180 170 79 -- 62 72 73 JL 130 
Methane 0.018 0.024 0.016 0.16 0.8 0.61 2.0 1.2 0.87 -- -- -- -- 0.22 0.91 1 0.093 0.83 0.13 0.083 -- -- 
Ethane <0.001 <0.001 <0.001 0.0014 J 0.0033 J 0.0017 J 0.0033 J 0.0034 J 0.0023 -- -- -- -- 0.0047 J 0.022 0.025 0.0024 J 0.015 0.004 J 0.004 J -- -- 
Ethene <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- -- <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- 
Field Parameters  
Dissolved Oxygen (mg/L) <0.5 2.48 <0.5 1.31 1.59 0.54 1.07 0.74 <0.5 3.45 -- -- -- <0.5 1.02 1.55 0.53 1.46 1.37 11.22 1.01 -- 
ORP (mV) -18 58 29 -45 -20 -14 -71 -6 -34 -95 -1 -- -- -109 -93 -72 -93 -104 -43 -54 -68 -47 

     

Analyte 

R-12 TW-4 
Downgradient Upgradient 

1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 1/07 3/07 6/07 10/07 12/07 3/08 7/08 5/09 12/09 6/10 6/11 
Dissolved Gases (mg/L)  
Carbon Dioxide 32 57 86 59 94 92 -- 110 86 110 JL 150 -- -- 610 200 220 180 -- 470 -- 120 JL 160 
Methane <0.002 <0.002 <0.002 <0.002 0.0032 J 0.35 0.75 0.89 0.72 -- -- -- -- 12 9.9 12 12 9.5 8.8 -- -- -- 
Ethane <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0015 J 0.022 0.031 -- -- -- -- 0.81 J 0.59 J 0.68 J 0.47 0.29 0.18 -- -- -- 
Ethene <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -- -- -- -- 0.024 0.025 0.027 0.036 0.012 0.028 -- -- -- 
Field Parameters  
Dissolved Oxygen (mg/L) 1.64 2.17 <0.5 1.05 1.65 <0.5 1.09 1.17 <0.5 3.33 -- -- -- <0.5 1.01 1.46 0.81 0.62 0.75 -- 0.52 -- 
ORP (mV) -7 23 -43 -59 -43 -1 -46 -4 -53 -81 -113 -- -- -198 -237 -145 -156 -182 -120 -- -100 -154 
 



Table 8.  Dissolved Gases and Field Parameters at Off-Site Plumelets A and B through June 2011 (Continued) 
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a In November 2010, an additional sample was collected from monitoring well MW-21.  The value within the parentheses indicates the value measured or detected in November 2010. 
b The well was purged and sampled with a bailer.  A water sample was placed in a sample cup to be measured for dissolved oxygen (DO) with the YSI Professional Optical DO meter.  The DO is biased high due to exposure to ambient air. 
< Less than method detection limit (MDL).  For DO values less than 0.5 milligrams per liter (mg/L), anaerobic conditions are present. 
-- Not measured. 
Bold values were detected. 
Dissolved gases were analyzed by Lancaster Laboratories by U. S. Environmental Protection Agency (EPA) Method SW8015B Mod. 
J - The analyte was positively identified, the quantitation is an estimation. 
L - The result is biased low. 
mV - Millivolts. 
ORP - Oxidation-reduction potential. 
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Table 9.  Phytoremediation Growth Summary for On-Site Plumelets B and C through August 2011 
 

Tree 

2010 Monthly Height 
(ft) 

2011 Monthly Height 
(ft) 

Total Height Change During 
2010 First Growing Season 

(ft) 
Total Height Change 
through August 2011 

(ft) a 
Replaced in 
April 2011? Jun Jul Aug Sep Oct Nov Dec Apr May Jun Jul Aug June to December 2010 

Plot B                
B-1 2.7 3.9 4.5 5.5 5.9 5.7 5.7 6.0 6.0 7.2 9.2 10.2 3 7.5 N 
B-2 1.6 2.8 3.7 4.6 4.8 5.0 5.0 5.0 5.4 5.8 6.6 7.0 3.4 5.4 N 
B-3 1.7 2.3 3.2 3.9 4.2 4.0 4.0 4.3 4.4 5.8 7.0 7.8 2.3 6.1 N 
B-4 2.4 2.6 2.5 2.4 2.4 2.4 0.0 1.2 1.0 1.2 3.0 3.6 -2.4 2.4 Y 
B-5 1.65 2.8 3.9 4.9 5.0 5.1 5.1 4.8 5.2 6.8 8.4 9.8 3.45 8.15 N 
B-6 1.5 2.2 3.6 3.6 2.2 2.4 2.2 2.5 2.6 3.6 5.0 5.0 0.7 3.5 N 
B-7 1.4 1.7 1.5 1.7 1.2 1.3 1.1 1.6 2.2 4.0 5.8 6.8 -0.3 5.4 N 
B-8 4.6 4.8 5.4 5.9 5.9 5.5 5.5 5.6 5.7 5.8 5.8 6.0 0.9 1.4 N 
B-9 3.8 3.9 4.5 5.0 5.0 5.2 5.2 5.2 5.2 6.0 7.6 8.4 1.4 4.6 N 

B-10 1.9 1.9 2.4 2.6 2.8 3.0 3.0 3.4 3.6 5.2 7.0 7.8 1.1 5.9 N 
B-11 4.2 5.2 6.0 6.8 6.9 7.0 7.0 7.2 7.4 7.9 8.6 9.0 2.8 4.8 N 
B-12 1.9 2.4 3.1 4.0 4.3 4.4 4.2 4.6 5.2 6.8 8.2 8.4 2.3 6.5 N 
B-13 1.9 2.5 3.7 4.4 4.8 4.5 4.6 4.8 5.4 6.6 7.6 7.8 2.7 5.9 N 
B-14 1.4 2.3 3.7 4.0 4.2 4.0 4.1 4.2 4.5 5.4 6.6 6.8 2.7 5.4 N 
B-15 3.8 4.2 4.9 5.3 5.4 5.4 5.4 5.4 5.7 6.0 7.0 7.4 1.6 3.6 N 
B-16 2.8 3.4 4.3 4.3 4.6 4.6 4.6 4.6 4.8 5.4 7.8 8.2 1.8 5.4 N 
B-17 2.3 3.0 3.9 4.1 4.3 4.2 4.2 4.3 4.5 4.8 6.4 7.6 1.9 5.3 N 
B-18 1.4 1.4 0.0 0.0 0.0 0.0 0.0 1.9 1.9 2.0 2.8 2.8 -1.4 0.9 Y 
B-19 3.0 3.9 4.6 5.5 6.3 5.6 5.6 5.9 6.3 7.6 8.6 10.2 2.6 7.2 N 
B-20 5.0 5.5 6.0 6.7 6.7 6.7 6.7 6.9 7.0 7.6 8.4 8.6 1.7 3.6 N 
B-21 3.8 4.3 5.0 5.3 5.3 5.3 5.3 5.4 5.8 6.6 7.2 7.3 1.5 3.5 N 
B-22 3.4 3.9 4.5 5.3 5.0 5.2 5.2 5.4 5.8 7.0 7.6 8.2 1.8 4.8 N 
B-23 3.95 4.2 5.2 5.7 5.7 5.7 5.7 5.8 6.1 6.7 7.7 8.4 1.75 4.45 N 
B-24 4.0 4.4 4.7 5.7 5.7 5.8 5.8 5.8 6.0 6.4 7.9 8.4 1.8 4.4 N 
B-25 1.3 2.3 3.8 4.9 3.9 3.9 3.9 4.2 4.3 5.4 7.9 8.5 2.6 7.2 N 
B-26 2.8 3.5 4.3 4.5 4.0 4.6 4.6 4.4 4.6 5.8 7.2 7.9 1.8 5.1 N 
B-27 1.7 1.9 2.2 2.2 1.7 1.9 1.9 2.2 2.1 2.3 2.4 2.2 0.2 0.0 Y 
B-28 3.2 4.0 5.0 5.6 5.9 5.8 5.8 6.2 6.4 7.0 9.2 9.6 2.6 6.4 N 
B-29 1.6 1.9 2.7 3.7 4.3 4.4 4.4 4.8 5.2 7.2 9.8 10.2 2.8 8.6 N 
B-30 4.7 5.1 5.3 5.9 5.5 5.9 5.9 6.0 6.2 7.0 8.2 9.5 1.2 4.8 N 
B-31 1.8 3.0 3.3 4.3 4.3 4.2 4.2 4.4 4.6 5.4 6.4 6.6 2.4 4.8 N 
B-32 3.1 4.1 5.3 5.5 5.5 5.7 5.7 5.7 5.9 6.8 7.8 8.4 2.6 5.3 N 
B-33 2.0 2.1 2.6 2.6 2.6 2.6 2.6 1.6 1.8 1.6 1.9 1.8 0.6 0.2 Y 
B-34 2.2 3.1 4.2 4.4 4.4 4.6 4.6 4.4 4.8 5.2 6.8 7.2 2.4 5.0 N 
B-35 1.7 2.9 3.5 3.9 3.9 4.0 4.0 3.6 4.0 4.6 6.2 7.2 2.3 5.5 N 
B-36 1.5 2.0 2.6 2.9 1.3 1.5 1.5 1.4 1.7 3.0 5.8 6.6 0.0 5.1 N 

Plot C                
C-1 1.7 2.5 4.1 4.8 5.0 5.1 5.1 4.8 5.2 5.4 6.0 6.2 3.4 4.5 N 
C-2 4.2 4.9 5.8 6.3 6.3 6.5 6.5 6.4 6.6 7.0 7.2 7.5 2.3 3.3 N 
C-3 1.5 2.8 4.0 1.8 2.8 2.8 2.8 2.9 3.3 4.8 5.6 6.0 1.3 4.5 N 
C-4 0.7 2.0 4.0 4.6 4.5 4.5 4.5 4.6 4.7 5.6 5.5 5.8 3.8 5.1 N 
C-5 1.9 3.3 4.6 5.4 5.4 5.4 5.2 5.2 5.5 5.9 6.0 6.0 3.3 4.1 N 
C-6 1.9 3.2 5.0 6.0 6.8 6.9 6.9 6.8 7.4 8.0 9.6 10.0 5 8.1 N 
C-7 2.8 3.2 4.1 5.0 5.1 5.1 5.1 5.3 5.7 7.0 8.0 8.4 2.3 5.6 N 
C-8 0.7 0.5 0.7 0.0 0.0 0.0 0.0 3.0 2.8 2.8 3.9 4.6 -0.7 1.6 Y 
C-9 1.5 0.7 1.7 2.1 0.9 0.8 1.0 1.4 2.0 3.8 5.3 5.3 -0.5 3.8 N 

C-10 2.4 3.4 4.3 4.8 1.3 1.3 1.3 1.8 2.4 4.5 5.8 6.2 -1.1 3.8 N 
C-11 1.3 2.1 3.1 3.2 0.0 0.3 0.3 0.2 0.8 2.8 5.8 3.8 -1.0 2.5 N 
C-12 3.5 4.7 6.0 6.3 6.4 6.5 6.5 6.5 6.8 7.0 7.0 7.0 3.0 3.5 N 
C-13 2.0 3.3 4.6 5.0 5.2 5.3 5.3 5.3 5.4 5.8 6.2 6.4 3.3 4.4 N 
C-14 2.7 2.6 4.5 5.1 5.1 5.2 5.2 5.2 5.4 5.6 5.8 5.8 2.5 3.1 N 
C-15 1.7 3.0 4.7 5.1 5.1 5.3 5.3 5.2 5.3 5.6 6.4 6.4 3.6 4.7 N 
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Table 9.  Phytoremediation Growth Summary for On-Site Plumelets B and C through August 2011 (Continued) 
 

Tree 

2010 Monthly Height 
(ft) 

2011 Monthly Height 
(ft) 

Total Height Change During 
2010 First Growing Season 

(ft) 
Total Height Change 
through August 2011 

(ft) a 
Replaced in 
April 2011? Jun Jul Aug Sep Oct Nov Dec Apr May Jun Jul Aug June 2010 to December 2010 

Plot C (Continued)               
C-16 1.7 2.2 3.1 3.5 1.3 1.3 1.3 2.4 2.2 2.6 4.0 4.4 -0.4 2.0 Y 
C-17 1.3 2.9 4.3 5.1 6.1 6.2 6.2 6.4 6.8 7.2 8.8 9.6 4.9 8.3 N 
C-18 2.0 2.6 3.9 3.8 1.7 1.7 1.7 2.0 3.0 5.0 6.0 6.3 -0.3 4.3 N 
C-19 3.1 4.2 5.4 4.8 5.0 5.1 5.1 5.3 5.6 6.7 7.4 8.1 2.0 5.0 N 
C-20 1.7 2.6 4.0 4.7 4.7 2.3 2.3 2.4 3.0 5.0 6.4 6.4 0.6 4.7 N 
C-21 1.3 1.3 0.0 0.0 0.0 0.0 0.0 1.0 0.8 1.8 3.7 4.2 -1.3 3.2 Y 
C-22 2.9 4.0 5.3 6.1 6.3 6.2 6.4 6.2 6.6 7.5 8.8 9.2 3.5 6.3 N 
C-23 2.0 3.8 5.3 5.6 5.8 5.8 5.8 6.0 6.0 6.6 7.3 7.6 3.8 5.6 N 
C-24 1.9 3.6 4.4 4.9 5.0 5.0 5.0 4.9 5.0 5.5 6.0 6.4 3.1 4.5 N 
C-25 1.8 3.3 4.7 4.9 4.9 4.8 4.8 4.8 4.9 4.6 6.1 6.6 3.0 4.8 N 
C-26 2.5 3.2 4.4 4.9 4.9 5.0 5.0 5.2 5.7 5.5 8.2 8.6 2.5 6.1 N 
C-27 2.0 2.9 4.5 5.3 5.4 5.4 5.4 5.8 6.0 5.6 9.0 9.8 3.4 7.8 N 
C-28 2.1 2.8 4.4 5.3 5.6 5.7 5.7 5.8 6.0 6.5 9.0 9.2 3.6 7.1 N 
C-29 1.3 1.6 3.1 3.9 5.0 5.0 5.0 5.1 5.3 6.2 7.2 7.9 3.7 6.6 N 
C-30 3.1 3.9 4.8 5.5 5.6 5.7 5.7 5.6 6.0 7.0 8.4 8.2 2.6 5.1 N 
C-31 1.6 2.8 3.5 3.9 3.9 2.9 2.9 3.4 3.9 4.9 6.5 7.2 1.3 5.6 N 
C-32 2.8 3.9 5.8 5.7 2.0 2.1 2.1 2.8 3.8 5.8 6.9 8.2 -0.7 5.4 N 
C-33 1.3 2.4 4.1 4.6 4.9 4.9 4.9 5.0 5.1 5.8 6.4 6.6 3.6 5.3 N 
C-34 2.8 4.0 4.8 5.1 5.1 5.2 5.2 5.3 5.4 5.6 5.8 5.4 2.4 2.6 N 
C-35 2.9 3.1 4.0 4.6 4.7 4.8 4.8 4.9 5.0 5.6 6.2 6.4 1.9 3.5 N 
C-36 1.4 2.9 4.7 5.3 4.5 4.5 4.5 5.1 5.6 6.9 8.2 9.2 3.1 7.8 N 
C-37 2.3 2.5 2.4 2.5 2.3 2.3 2.3 2.4 2.4 2.0 4.6 4.8 0.0 2.4 Y 
C-38 2.3 3.1 3.4 4.4 4.7 4.6 4.6 4.8 5.2 6.0 6.8 7.2 2.3 4.9 N 
C-39 2.3 3.2 4.5 5.1 5.2 5.0 5.1 5.4 5.8 6.4 7.4 7.8 2.8 5.5 N 
C-40 2.0 3.2 5.0 6.0 6.4 6.5 6.5 6.8 7.0 8.0 9.6 10.2 4.5 8.2 N 
C-41 1.5 2.3 3.8 4.0 1.2 1.4 1.4 2.2 2.6 4.6 6.3 7.0 -0.1 5.5 N 
C-42 1.2 2.6 3.3 3.8 1.1 0.9 1.0 1.6 2.4 4.4 6.4 7.7 -0.2 6.5 N 
C-43 2.0 3.1 4.7 5.2 5.3 4.8 4.8 4.9 5.6 6.4 7.2 7.8 2.8 5.8 N 
C-44 1.5 2.8 4.8 5.5 5.5 4.7 4.7 5.2 5.8 7.4 8.2 8.4 3.2 6.9 N 
C-45 1.8 3.0 4.5 5.2 5.2 5.5 5.5 5.4 6.0 7.0 8.8 9.0 3.7 7.2 N 
C-46 1.7 0.5 0.3 0.5 0.5 0.5 0.5 1.6 1.6 1.9 4.4 5.2 -1.2 3.6 Y 
C-47 1.5 2.7 4.1 4.6 4.6 4.6 4.6 4.8 4.9 5.6 6.6 6.8 3.1 5.3 N 
C-48 0.9 2.3 3.7 3.9 1.3 1.4 1.4 2.0 2.9 4.8 6.7 6.9 0.5 6.0 N 
C-49 2.1 2.8 4.3 4.9 4.9 5.0 5.0 5.2 5.3 5.6 6.6 7.6 2.9 5.5 N 
C-50 2.8 3.9 4.9 5.2 5.3 5.3 5.3 5.4 5.6 6.6 8.7 9.8 2.5 7.0 N 
C-51 2.7 3.0 4.4 5.2 5.4 5.3 5.3 6.0 6.4 8.2 11.0 11.6 2.6 8.9 N 
C-52 2.5 3.7 4.9 5.3 5.3 5.2 5.3 5.4 5.8 7.4 9.9 11.3 2.8 8.8 N 
C-53 1.7 2.9 4.5 5.2 5.3 5.2 5.2 5.4 5.8 7.0 9.0 9.3 3.5 7.6 N 
C-54 3.0 4.0 5.2 5.8 5.7 6.0 6.0 5.8 5.9 6.8 8.0 8.5 3.0 5.5 N 
C-55 2.3 3.7 4.9 6.0 7.3 +7.4 +7.5 8.2 8.6 9.6 12.3 12.4 5.2 10.1 N 
C-56 1.9 3.1 4.6 5.2 5.3 5.9 5.9 6.0 6.6 8.0 10.6 12.2 4.0 10.3 N 
C-57 1.7 2.9 4.7 5.6 5.6 5.7 5.7 6.0 6.4 7.9 11.0 11.4 4.0 9.7 N 
C-58 1.3 1.7 1.2 1.3 0.8 0.0 0.0 1.8 1.9 1.6 4.4 6.0 -1.3 4.2 Y 
C-59 1.6 2.3 4.1 4.7 5.0 4.7 4.7 5.1 5.4 6.2 7.6 8.2 3.1 6.6 N 
C-60 1.7 2.5 3.7 1.8 1.1 1.0 1.2 2.0 2.6 4.6 6.6 7.0 -0.5 5.3 N 
C-61 2.3 2.9 4.2 5.4 6.3 5.8 5.9 6.4 6.8 7.4 9.3 9.4 3.6 7.1 N 
C-62 2.5 3.2 3.9 4.5 4.5 4.6 4.6 4.4 4.8 6.0 7.2 7.8 2.1 5.3 N 
C-63 2.1 2.9 3.9 4.8 5.0 4.9 4.9 5.2 5.4 6.6 8.2 9.0 2.8 6.9 N 
C-64 1.9 2.8 3.5 4.7 5.1 5.1 5.1 5.4 5.7 6.6 8.0 8.6 3.2 6.7 N 

Average 2.23 3.01 4.01 4.47 4.29 4.27 4.25 4.52 4.82 5.70 7.09 7.57 2.02 5.32  
 
a For trees that were replanted in April 2011, total height change is measured from the replanting date in April 2011 to August 2011. N - No. 
Shading indicates the trees that did not survive the first year growing season. Y - Yes. 
ft – Feet. 
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Table 10.  VOC Exceedances at On-Site Plumelets B and C Wells - June 2010 and June 2011 
 

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

MW-2 MW-4 MW-17S MW-26 MW-27 
6/10 6/11 6/10 6/11 6/10 6/11 6/10 6/11 6/10 

Tetrachloroethene 5 <0.1 <0.1 4.7 3.8 <0.1 <0.5 9,500 3,500 <0.1 
Trichloroethene 5 <0.1 <0.1 4.2 5.3 <0.1 <0.5 7,200 1,800 14 
cis-1,2-Dichloroethene 70 0.2 J 1.5 26 33 2.0 150 22,000 33,000 12 
trans-1,2-Dichloroethene 100 <0.1 <0.1 0.6 0.5 J 0.6 1 J 92 220 J 0.4 J 
1,1-Dichloroethene 7 <0.1 <0.1 <0.1 <0.1 <0.1 7.1 1,900 2,700 <0.1 
Vinyl Chloride 2 <0.1 0.3 J <0.1 <0.1 4.3 73 400 910 4.4 
Methylene Chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2 2.2 J 1,500 740 <0.2 
1,1,2-Trichloroethane 5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 41 J 56 J <0.1 
1,1-Dichloroethane 25 <0.1 <0.1 0.6 0.9 30 110 120 120 J 1.9 
1,2-Dichloroethane  5 <0.1 <0.1 0.4 J 0.7 0.6 <0.5 4,800 5,100 <0.1 
Benzene  5 <0.1 <0.1 <0.1 <0.1 5.3 19 720 760 0.5 
Ethylbenzene  700 <0.1 <0.1 <0.1 <0.1 270 330 2,400 1,700 140 
Naphthalene 1.11 <0.1 0.2 J <0.1 <0.1 39 42 88 67 J 19 
Styrene 100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 530 <50 <0.1 
Toluene 1,000 <0.1 <0.1 <0.1 <0.1 6.5 220 25,000 8,100 0.1 J 
1,2,4-Trimethylbenzene 8.44 <0.1 <0.1 <0.1 <0.1 92 130 330 140 J 25 
1,3,5-Trimethylbenzene 44 <0.1 <0.1 <0.1 <0.1 22 32 87 <50 3.0 
           

Analyte 
KDHE Tier 2 RSK 
Residential Level a 

MW-27 (Continued) MW-28 P-17D P-17S P-18 P-19 R-1 
6/11 6/10 6/11 6/11 6/11 6/11 6/11 6/10 6/11 

Tetrachloroethene 5 <0.1 34 20 <0.2 <0.1 33 20 0.4 J 4.5 J 
Trichloroethene 5 75 36 37 <0.2 <0.1 6.2 140 4.5 17 
cis-1,2-Dichloroethene 70 55 1,800 530 0.8 J 0.1 J 960 590 88 1,700 
trans-1,2-Dichloroethene 100 0.4 J 16 4.4 J <0.2 <0.1 5.0 5.7 1.2 26 
1,1-Dichloroethene 7 <0.1 6.3 J 2.4 J <0.2 <0.1 12 2.1 J 5.6 64 
Vinyl Chloride 2 22 680 <1.0 0.9 J <0.1 350 7.0 25 JH 770 
Methylene Chloride 5 <0.2 <4.0 <2.0 0.8 J <0.2 1.0 B <2.0 0.3 J 4.2 J 
1,1,2-Trichloroethane 5 <0.1 <2.0 <1.0 <0.2 <0.1 <0.5 <1.0 <0.1 <2.0 
1,1-Dichloroethane 25 2.5 21 11 0.6 J 0.1 J 67 14 4.0 50 
1,2-Dichloroethane  5 <0.1 11 7.0 <0.2 <0.1 2.2 J 1.7 J 0.2 J 3.7 J 
Benzene  5 0.8 9.9 J <1.0 0.2 J <0.1 24 <1.0 0.4 J 5 J 
Ethylbenzene  700 12 <2.0 <1.0 <0.2 0.1 J 320 <1.0 8.2 140 
Naphthalene 1.11 0.6 <2.0 <1.0 0.2 J <0.1 95 <1.0 1.2 12 
Styrene 100 <0.1 <2.0 <0.1 <0.2 <0.1 <0.5 <1.0 <0.1 <2.0 
Toluene 1,000 <0.1 <2.0 <1.0 <0.2 8.4 79 <1.0 0.3 J 18 
1,2,4-Trimethylbenzene 8.44 1.1 <2.0 <1.0 <0.2 <0.1 190 <1.0 0.3 J 8.1 J 
1,3,5-Trimethylbenzene 44 <0.1 <2.0 <1.0 <0.2 <0.1 53 <1.0 <0.1 <2.0 
 
a Source:  Risk-Based Standards for Kansas (RSK), RSK Manual-5th Version, Kansas Department of Health and Environment (KDHE), Bureau of Environmental Remediation, October 2010. 
All units are presented in micrograms per liter (µg/L). 
< Less than method detection limit (MDL). 
Bold values were detected. 
Shaded values are above the KDHE Tier 2 RSK Residential Levels. 
Volatile organic compounds (VOCs) were analyzed by Lancaster Laboratories by U. S. Environmental Protection Agency (EPA) Method SW8260B. 
B - Sample concentration is similar to that found in an associated blank. 
H - The result is biased high. 
J - The analyte was positively identified, the quantitation is an estimation. 
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Table 11.  Chlorinated VOC Exceedances at MNA Wells through June 2011 
 

Analyte 
KDHE Tier 2 RSK 
Residential Levela 

BACKGROUND PLUMELET D PLUMELET E 
MW-10 USD-MW-15 MW-5 USD-4 PMW-4 PMW-7 

5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 
Tetrachloroethene 5 -- <0.1 -- -- -- -- <0.1 -- -- -- 130 520 J 35 JL 26 32 8 1.7 -- -- 3.6 J 0.4 J <0.1 -- -- 2.0 0.3 J 0.1 J -- -- 0.2 J 
Trichloroethene 5 -- <0.1 -- -- -- -- <0.1 -- -- -- 78 120 200 75 56 0.6 <0.1 -- -- 0.3 J <0.1 <0.1 -- -- <0.1 <0.1 <0.1 -- -- <0.1 
cis-1,2-Dichloroethene 70 -- <0.1 -- -- -- -- <0.1 -- -- -- 350 160 1,600 1,000 1,100 0.2 J <0.1 -- -- 0.1 J <0.1 <0.1 -- -- <0.1 <0.1 <0.1 -- -- <0.1 
Vinyl Chloride 2 -- <0.1 -- -- -- -- <0.1 -- -- -- 38 17 220 210 270 <0.1 <0.1 -- -- <0.1 <0.1 <0.1 -- -- <0.1 <0.1 <0.1 -- -- <0.1 
Methylene Chloride 5 -- <0.2 -- -- -- -- <0.2 -- -- -- <1.0 <1.0 <1.0 <1.0 <2.0 <0.2 <0.2 -- -- <0.2 <0.2 <0.2 -- -- <0.2 <0.2 <0.1 -- -- <0.2 

                            

Analyte 
KDHE Tier 2 RSK 
Residential Levela 

PLUMELET E PLUMELET F 
USD-1 USD-MW-3 MW-25 PMW-5 PMW-8 TW-2A 

5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11 
Tetrachloroethene 5 100 62 56 JL 49 39 15 15 13 JL 13 7.5 0.8 1.0 0.7 0.8 0.5 6.8 7.0 -- -- 7.7 31 27 -- -- 23 7.1 9.0 7.4 6.6 7.0 
Trichloroethene 5 3.6 2.4 2.1 1.7 1.6 0.3 J 0.3 J 0.2 J 0.3 J 0.3 J 6.7 13 17 15 11 16 16 -- -- 16 130 120 -- -- 130 74 78 75 66 73 
cis-1,2-Dichloroethene 70 0.5 J 0.4 J 0.3 J 0.2 J 0.2 J <0.1 <0.1 <0.1 <0.1 <0.1 16 12 6.5 7.6 6.7 220 230 -- -- 180 51 51 -- -- 60 45 47 42 43 47 
Vinyl Chloride 2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 -- -- <0.1 <0.1 <0.1 -- -- 0.1 J 0.3 J 0.4 J 0.3 J 0.3 J 0.4 J 
Methylene Chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1.0 <1.0 -- -- <0.2 <0.2 <0.2 -- -- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
                                

Analyte 
KDHE Tier 2 RSK 
Residential Levela 

PLUMELET F                     
USD-2 USD-3                     

5/09 6/10 11/10 3/11 6/11 5/09 6/10 11/10 3/11 6/11                     
Tetrachloroethene 5 70 80 85 52 58 150 71 J 120 JL 61 47                     
Trichloroethene 5 320 150 170 170 240 1,100 320 J 710 330 230                     
cis-1,2-Dichloroethene 70 150 95 100 98 130 1,000 380 630 500 450                     
Vinyl Chloride 2 <0.5 <0.5 <0.5 <0.1 <0.1 <1.0 <1.0 <1.0 <0.5 <0.2                     
Methylene Chloride 5 <1.0 6.8 <1.0 <0.2 <0.2 <2.0 6.8 J <2.0 <1.0 <0.4                     
 
a Source:  Risk-Based Standards for Kansas (RSK), RSK Manual-5th Version, Kansas Department of Health and Environment (KDHE), Bureau of Environmental Remediation, October 2010. 
All units are presented in micrograms per liter (µg/L). 
< Less than method detection limit (MDL). 
-- Not measured. 
Bold values were detected. 
Shaded values are above the KDHE Tier 2 RSK Residential Levels. 
Volatile organic compounds (VOCs) were analyzed by Lancaster Laboratories by U.S. Environmental Protection Agency (EPA) Method SW8260B. 
J - The analyte was positively identified, the quantitation is an estimation. 
L - The result is biased low. 
MNA - Monitored natural attenuation. 
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Table 12.  Geochemical Parameters at MNA Wells through June 2011 
 

Analyte 

BACKGROUND PLUMELET D PLUMELET E 
MW-10 USD-MW-15 MW-5 USD-4 PMW-4 

6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 
Natural Attenuation Parameters (mg/L)                     
Alkalinity to pH 4.5 369 -- -- -- 257 -- -- -- 512 438 455 442 390 -- -- 332 179 -- -- 227 
Alkalinity to pH 8.3 <0.46 -- -- -- <0.46 -- -- -- <0.46 <0.46 <0.46 <0.46 <0.46 -- -- <0.46 <0.46 -- -- <0.46 
Arsenic (Total) 0.0011 J -- -- -- 0.0040 -- -- -- 0.0063 -- -- -- 0.0012 J -- -- -- 0.0051 -- -- -- 
Arsenic (Dissolved) <0.00095 -- -- -- <0.00095 -- -- -- 0.0037 -- -- -- <0.00095 -- -- -- 0.0017 J -- -- -- 
Chloride  8.3 -- -- -- 31.4 -- -- -- 23.4 27.6 43.1 42.9 JL 14.2 -- -- 20.6 JL 30.0 -- -- 221 JL 
Manganese (Total) 0.0050 -- -- -- 0.309 -- -- -- 1.60 -- -- -- 0.590 -- -- -- 0.457 -- -- -- 
Manganese (Dissolved) <0.00017 -- -- -- 0.0024 -- -- -- 1.43 -- -- -- 0.0109 -- -- -- 0.0970 -- -- -- 
Nitrate 4.7 -- -- -- 0.52 -- -- -- <0.25 <0.25 <0.25 <0.25 1.2 -- -- 1.5 <0.25 -- -- 4.2 
Sulfate 92.5 -- -- -- 2,620 -- -- -- 260 1,060 JH 972 887 JL 512 -- -- 488 JL 156 -- -- 2,000 JL 
Sulfide <0.53 -- -- -- <0.53 -- -- -- <0.53 -- -- -- <2.1 -- --  -- <0.53 -- -- -- 
Total Organic Carbon 0.94 J -- -- -- -- -- -- -- 3.5 2.0 2.7 1.8 1.4 -- -- 0.95 J 8.1 -- -- 3.2 
Dissolved Gases (mg/L)                     
Carbon Dioxide  37 -- -- -- 24 -- -- -- 66 J 100 67 91 22 -- -- 31 6.4 J -- -- 27 
Methane <0.0050 -- -- -- <0.0050 -- -- -- 1.4 0.46 0.15 0.31 <0.0050 -- -- <0.010 <0.0050 -- -- <0.010 
Ethane <0.0010 -- -- -- <0.0010 -- -- -- 0.011 0.0083 0.0024 J 0.0041 J <0.0010 -- -- <0.0010 <0.0010 -- -- <0.0010 
Ethene <0.0010 -- -- -- <0.0010 -- -- -- 0.0051 0.0071 0.0025 J 0.0046 J <0.0010 -- -- <0.0010 <0.0010 -- -- <0.0010 
Field Parameters                     
pH 7.1 -- -- -- 7.3 -- -- -- 7.0 6.76 6.45 6.84 7.4 -- -- 7.12 7.7 -- -- 7.23 
ORP (mV) 226 -- -- -- 76 -- -- -- -43 -30 -19 -46 267 -- -- 147 191 -- -- 117 
Ferrous Iron (mg/L) 0 -- -- -- 0 -- -- -- 0 1.5 1 0 0 -- -- 0 0 -- -- 0 
 

Analyte 

PLUMELET E PLUMELET F 
PMW-7 USD-1 USD-MW-3 MW-25 PMW-5 

6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 
Natural Attenuation Parameters (mg/L)                     
Alkalinity to pH 4.5 223 -- -- 230 269 241 245 220 220 203 367 211 355 333 350 339 379 -- -- 380 
Alkalinity to pH 8.3 <0.46 -- -- <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 -- -- <0.46 
Arsenic (Total) 0.0019 J -- -- -- 0.0066 -- -- -- 0.0011 J -- -- -- 0.0033 -- -- -- 0.0065 -- -- -- 
Arsenic (Dissolved) <0.00095 -- -- -- 0.0021 -- -- -- <0.00095 -- -- -- <0.00095 -- -- -- 0.001 J -- -- -- 
Chloride  326 -- -- 353 139 217 235 217 JL 692 724 50.5 650 JL 146 210 119 238 39.8 -- -- 39.7 JL 
Manganese (Total) 0.186 -- -- -- 0.879 -- -- -- 0.202 -- -- -- 0.210 -- -- -- 0.863 -- -- -- 
Manganese (Dissolved) 0.0017 -- -- -- 0.131 -- -- -- 0.00027 J -- -- -- 0.0080 -- -- -- 0.0650 -- -- -- 
Nitrate 2.8 -- -- 2.5 0.85 1.4 1.4 2.3 1.5 1.7 1.6 1.5 1.4 1.9 1.6 1.7 1.1 -- -- 1.1 
Sulfate 2,840 -- -- 2,830 1,980 2,730 JH 2,410 2,190 JL 2,150 2,400 JH 390 1,980 JL 417 545 571 570 152 -- -- 151 JL 
Sulfide <2.1 -- -- -- <2.1 -- -- -- <0.53 -- --  -- <0.53 -- --  -- <2.1 -- --  -- 
Total Organic Carbon 2.9 -- -- 3.1 1.8 1.7 2.0 1.2 2.5 2.3 3.1 2.3 1.7 1.8 1.9 1.3 1.4 -- -- 1.5 
Dissolved Gases (mg/L)                     
Carbon Dioxide  19 -- -- 26 22 19 16 27 13 17 14 24 38 38 27 42 27 -- -- 42 
Methane <0.0050 -- -- <0.010 0.006 J <0.010 <0.010 <0.010 <0.0050 <0.010 <0.010 <0.010 <0.0050 <0.010 <0.010 <0.010 <0.0050 -- -- <0.010 
Ethane <0.0010 -- -- <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -- -- <0.0010 
Ethene <0.0010 -- -- <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 -- -- <0.0010 
Field Parameters                     
pH 7.3 -- -- 6.77 7.3 7.26 7.21 7.03 7.3 7.06 7.30 7.19 7.1 7.64 7.15 6.81 7.3 -- -- 6.8 
ORP (mV) 253 -- -- 151 212 6 49 162 254 90 59 141 186 41 43 154 232 -- -- 169 
Ferrous Iron (mg/L) 0 -- -- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -- -- 0 
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Table 12.  Geochemical Parameters at MNA Wells through June 2011 (Continued) 
 

Analyte 

PLUMELET F 
PMW-8 TW-2A USD-2 USD-3 

6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 6/10 11/10 3/11 6/11 
Natural Attenuation Parameters (mg/L)                 
Alkalinity to pH 4.5 314 -- -- 313 333 332 327 334 240 233 244 250 404 312 210 363 
Alkalinity to pH 8.3 <0.46 -- -- <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 <0.46 
Arsenic (Total) 0.0038 -- -- -- 0.0083 -- -- -- <0.00095 -- -- -- <0.00095 -- -- -- 
Arsenic (Dissolved) <0.00095 -- -- -- <0.00095 -- -- -- <0.00095 -- -- -- <0.00095 -- -- -- 
Chloride  125 -- -- 111 66.1 70.9 96.0 72.0 308 280 192 202 JL 56.2 62.2 734 45.1 JL 
Manganese (Total) 0.273 -- -- -- 0.516 -- -- -- 0.0108 -- -- -- 0.0017 -- -- -- 
Manganese (Dissolved) 0.0007 J -- -- -- 0.0062 -- -- -- 0.00019 J -- -- -- <0.00017 -- -- -- 
Nitrate 2.7 -- -- 3.0 <0.25 <0.25 <0.25 <0.25 1.7 1.5 1.2 1.4 1.2 1.5 2.2 1.6 
Sulfate 810 -- -- 861 587 536 685 545 1,580 2,040 JH 1,380 1,320 JL 441 584 2,390 292 JL 
Sulfide <0.53 -- --  -- <2.1 -- -- -- <0.53 -- --  -- <0.53 -- --  -- 
Total Organic Carbon 1.1 -- -- 1.2 2.4 3.2 2.7 1.8 -- 1.4 1.9 1.7 -- 1.3 1.9 1.3 
Dissolved Gases (mg/L)                 
Carbon Dioxide  27 -- -- 230 27 32 27 48 23 23 17 34 49 J 30 30 51 
Methane <0.0050 -- -- <0.010 <0.0050 <0.010 <0.010 <0.010 <0.0050 <0.010 <0.010 <0.010 <0.0050 <0.010 <0.010 <0.010 
Ethane <0.0010 -- -- <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 
Ethene <0.0010 -- -- <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 
Field Parameters                 
pH 7.2 -- -- 6.95 7.2 7.77 7.25 6.89 7.1 7.15 7.41 6.94 7.2 7.0 6.87 6.99 
ORP (mV) 253 -- -- 133 208 33 71 95 113 80 108 154 119 116 123 154 
Ferrous Iron (mg/L) 0 -- -- 0 0 0 0 0 0 0 0 0 0 0 0 0 
 
Note:  Test America analyzed samples from the 2010 Annual Monitoring Event for pH and these lab values were used for June 2010.  pH was measured in the field for November 2010, March 2011, and June 2011. 
< - Less than method detection limit (MDL) 
-- Not measured. 
Bold values were detected. 
H - The result is biased high. 
J - The analyte was positively identified, the quantitation is an estimation. 
L - The result is biased low. 
mg/L - Milligrams per liter. 
mV – Millivolt. 
MNA - Monitored natural attenuation. 
ORP - Oxidation-reduction potential. 
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Figure 5
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4.1
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Notes:
KDHE Tier 2 RSK Residential Level = 2 µg/L.

Vinyl Chloride Concentration (µg/L)14

Figure:GIS File:

Figure 7
Site-Wide

Vinyl Chloride Concentrations
in Groundwater

(June 2011)
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Figure 8
Site-Wide Petroleum Hydrocarbon

Concentrations in Groundwater
(June 2011)
GIS File: Figure:
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Analyte

KDHE Tier 2 
RSK 

Residential 
Level

Result
(µg/L)

1,2,4-Trimethylbenzene 8.44 130
Benzene 5 19

Naphthalene 1.11 42

Benzene 5 30
Naphthalene 1.11 140

1,2,4-Trimethylbenzene 8.44 140 J
Benzene 5 760

Ethylbenzene 700 1,700
Naphthalene 1.11 67 J

Toluene 1,000 8,100

Naphthalene 1.11 4.6 J

Naphthalene 1.11 1.2

Naphthalene 1.11 2.5

1,2,4-Trimethylbenzene 8.44 10 J

Naphthalene 1.11 1.2

1,2,4-Trimethylbenzene 8.44 190
1,3,5-Trimethylbenzene 44 53

Benzene 5 24
Naphthalene 1.11 95

Naphthalene 1.11 12

Benzene 5 9.5

Benzene 5 13
Naphthalene 1.11 34

Benzene 5 24

1,2,4-Trimethylbenzene 8.44 20
Naphthalene 1.11 4.9
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Fig 9 Plume A Results.mxd

!A
TW-3

Notes:
1. Bold values were detected.
2.    Shaded values are above the Kansas Department of Health and
       Environment (KDHE) Tier 2 Risk-Based Standards (RSK)
       Residential Levels.
3.    -- - Not analyzed.
4.    B - Sample concentration is similar to that found in an associated
      blank.
5.    H - The result is biased high.
6.    J - The analyte was positively identified, the quantitation is
       an estimation.
7.    L - The result is biased low.
8.   µg/L - Micrograms per liter.
9.   mg/L - Milligrams per liter.
10. NA - Not available.
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Title:

Former Unocal Chemical Distribution Facility
Wichita, Kansas

Figure 9
On-Site Plumelet A
Analytical Results

(May 2009 - June 2011)
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Legend

Former Unocal Site Boundary

HRC-X® and Glycerol Injections (2009)

Road (Paved)

Line of 1999 Pilot Test

5 µg/L PCE (MCL) (2011 Annual Event)

100 µg/L PCE (MCL) (2011 Annual Event)

1000 µg/L PCE (MCL) (2011 Annual Event)

Historical Extent of Plumelet

X Fence Line

Stormwater Drainage Ditch

!A Monitoring Well Location

Tetrachloroethene 5 11 -- 14 JL 9.5 14 13
Trichloroethene 5 4.2 -- 4.9 JL 4.8 5.6 4.9
cis-1,2-Dichloroethene 70 33 -- 60 JL 48 32 20
Vinyl Chloride 2 29 -- 48 JL 33 29 22

Ethene NA -- -- <0.0010 <0.0010 0.0014 J <0.0010

Acetic Acid NA -- -- 0.042 J 0.44 B 0.10 J 0.25
Butyric Acid NA -- -- 0.051 <0.050 0.11 J <0.0040
Lactic Acid NA -- -- <0.10 0.30 <0.010 0.42
Propionic Acid NA -- -- 0.12 0.17 0.20 J 0.17

Mar
2011Analyte

KDHE Tier 2 RSK
Residential Level

May
2009

Mar
2010

Jun
2010

TW-3

Volatile Fatty Acids (mg/L)

Dissolved Gases (mg/L)

Jun
2011

Nov
2010

Volatile Organic Compounds (µg/L)

Tetrachloroethene 5 5.4 4.5
Trichloroethene 5 6.1 12
cis-1,2-Dichloroethene 70 6.1 6.2
Vinyl Chloride 2 1.6 2.0

Ethene NA 0.0012 J 0.035

Acetic Acid NA 12 J 22
Butyric Acid NA 0.92 J 0.20
Lactic Acid NA <0.010 0.90
Propionic Acid NA 7.1 J 2.3

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Dissolved Gases (mg/L)

Jun
2011

P-14D

Volatile Organic Compounds (µg/L)

Volatile Fatty Acids (mg/L)

Tetrachloroethene 5 1.0 <1.0
Trichloroethene 5 0.7 <1.0
cis-1,2-Dichloroethene 70 22 480
Vinyl Chloride 2 0.4 J 3.8 J

Ethene NA 0.0016 J 0.0079

Acetic Acid NA 180 J 48
Butyric Acid NA 17 J 1.7
Lactic Acid NA <0.10 0.32 J
Propionic Acid NA 150 J 44

P-14S

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Dissolved Gases (mg/L)

Jun
2011

Volatile Fatty Acids (mg/L)

Volatile Organic Compounds (µg/L)

Tetrachloroethene 5 830 1,100
Trichloroethene 5 2,400 380
cis-1,2-Dichloroethene 70 31,000 18,000
Vinyl Chloride 2 1,700 3,200

Ethene NA 0.69 1.0

Acetic Acid NA 140 J 140
Butyric Acid NA 15 J 5.0
Lactic Acid NA 11 J <0.010
Propionic Acid NA 150 J 110

Volatile Organic Compounds (µg/L)

Dissolved Gases (mg/L)

Volatile Fatty Acids (mg/L)

P-15D

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Jun
2011

Tetrachloroethene 5 77 36 J
Trichloroethene 5 8.7 11 J
cis-1,2-Dichloroethene 70 590 13,000
Vinyl Chloride 2 30 740

Ethene NA 0.054 0.32

Acetic Acid NA 510 J 270
Butyric Acid NA 79 J 25
Lactic Acid NA 3.5 J 0.053 J
Propionic Acid NA 800 J 360

Mar
2011

Jun
2011

Volatile Organic Compounds (µg/L)

Dissolved Gases (mg/L)

Volatile Fatty Acids (mg/L)

P-15S

Analyte
KDHE Tier 2 RSK
Residential Level

Tetrachloroethene 5 0.7 0.6
Trichloroethene 5 2.6 2.8
cis-1,2-Dichloroethene 70 2.5 2.7
Vinyl Chloride 2 1.5 2.0

Ethene NA <0.0010 <0.0010

Acetic Acid NA 0.16 J 0.11
Butyric Acid NA 0.12 J <0.0040
Lactic Acid NA 0.58 J 0.28
Propionic Acid NA 0.16 J 0.077

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Volatile Organic Compounds (µg/L)

P-16D

Volatile Fatty Acids (mg/L)

Dissolved Gases (mg/L)

Jun
2011

Tetrachloroethene 5 0.1 J 0.1 J
Trichloroethene 5 0.3 J 0.1 J
cis-1,2-Dichloroethene 70 1.1 0.6
Vinyl Chloride 2 0.2 J 0.5 J

Ethene NA <0.0010 <0.0010

Acetic Acid NA 0.10 J 0.13
Butyric Acid NA <0.0040 <0.0040
Lactic Acid NA <0.010 0.30
Propionic Acid NA 0.11 J 0.13

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Volatile Fatty Acids (mg/L)

Dissolved Gases (mg/L)

Volatile Organic Compounds (µg/L)

Jun
2011

P-16S

Tetrachloroethene 5 23 J 45 J 5.2 J 25 0.3 J 0.2 J
Trichloroethene 5 230 110 21 J 12 0.7 0.4 J
cis-1,2-Dichloroethene 70 8,700 3,400 2,300 71 6.5 3.8
Vinyl Chloride 2 1,000 950 770 JH 58 2.0 1.0

Ethene NA -- -- 1.9 0.63 0.022 0.0080

Acetic Acid NA -- 6.6 22 140 B 0.30 J 1.1
Butyric Acid NA -- 0.052 J <0.050 1.0 0.14 J 0.10
Lactic Acid NA -- <0.10 <0.10 <10 0.72 J 0.39
Propionic Acid NA -- 0.33 1.1 17 0.13 J 0.13

Volatile Fatty Acids (mg/L)

Jun
2011

Jun
2010

May
2009

Nov
2010

Dissolved Gases (mg/L)

P-6

Analyte
Mar
2011

Mar
2010

Volatile Organic Compounds (µg/L)

KDHE Tier 2 RSK
Residential Level

Tetrachloroethene 5 -- <0.1 0.1 J <0.1 <0.1 <0.1
Trichloroethene 5 -- <0.1 <0.1 <0.1 <0.1 <0.1
cis-1,2-Dichloroethene 70 -- <0.1 <0.1 <0.1 <0.1 <0.1
Vinyl Chloride 2 -- <0.1 <0.1 <0.1 <0.1 <0.1

Ethene NA -- -- <0.0010 <0.0010 <0.0010 <0.0010

Acetic Acid NA -- 0.034 JB 0.028 J 0.42 B 0.035 J 0.05 J
Butyric Acid NA -- <0.070 <0.050 <0.050 <0.0040 <0.0040
Lactic Acid NA -- 0.13  B 0.058 J <0.10 0.21 J 0.28
Propionic Acid NA -- 0.013 JB 0.035 J <0.050 <0.0070 <0.0070

Mar
2011

Mar
2010

May
2009Analyte

KDHE Tier 2 RSK
Residential Level

Dissolved Gases (mg/L)

Nov
2010

Jun
2010

P-1

Volatile Fatty Acids (mg/L)

Volatile Organic Compounds (µg/L)

Jun
2011

Tetrachloroethene 5 3,600 13 J <10 6.7 8.5 6.7
Trichloroethene 5 1,300 200 <10 8.6 3.0 3.2
cis-1,2-Dichloroethene 70 1,100 6,800 4,900 190 45 13 J
Vinyl Chloride 2 17 J 94 1,800 JH 45 12 14

Ethene NA -- -- 1.2 0.44 0.14 0.095

Acetic Acid NA -- 1.3 130 270 B 680 J 350
Butyric Acid NA -- 1.0 140 150 940 J 400
Lactic Acid NA -- 0.30 69 24 610 J 200
Propionic Acid NA -- 1.3 250 200 530 J 240

Volatile Fatty Acids (mg/L)

Mar
2011Analyte

Mar
2010

Nov
2010

Jun
2010

KDHE Tier 2 RSK
Residential Level

May
2009

Dissolved Gases (mg/L)

P-5

Volatile Organic Compounds (µg/L)

Jun
2011

Tetrachloroethene 5 14,000 410 560 30 J 12 54
Trichloroethene 5 3,900 140 6,500 1,100 210 82
cis-1,2-Dichloroethene 70 2,900 15,000 19,000 19,000 3,500 2,800
Vinyl Chloride 2 160 170 650 JH 2,800 1,600 2,400

Ethene NA -- -- 0.10 2.0 JL 4.8 2.6

Acetic Acid NA -- 400 170 210 B 300 J 380
Butyric Acid NA -- 12 19 17 21 J 34
Lactic Acid NA -- 19 <0.10 4.7 10 J <0.10
Propionic Acid NA -- 210 170 210 280 J 300

P-11

Dissolved Gases (mg/L)

Volatile Fatty Acids (mg/L)

Volatile Organic Compounds (µg/L)
Analyte

KDHE Tier 2 RSK
Residential Level

May
2009

Mar
2010

Jun
2010

Nov
2010

Mar
2011

Jun
2011

Tetrachloroethene 5 <5.0 <10 <5.0 <0.1 <1.0 <1.0
Trichloroethene 5 25 <10 <5.0 0.3 J <1.0 <1.0
cis-1,2-Dichloroethene 70 4,800 16,000 1,200 7.0 420 410
Vinyl Chloride 2 980 3,100 460 JH 6.2 130 320

Ethene NA -- -- 0.63 2.3 4.4 1.3

Acetic Acid NA -- 28 3.0 13 B 89 J 230
Butyric Acid NA -- 0.12 0.57 <0.050 1.5 J 1.7
Lactic Acid NA -- <1.0 0.13 1.0 J 1.4 J <0.10
Propionic Acid NA -- 16 1.1 2.4 13 J 17

Mar
2011

May
2009

P-2

Analyte
KDHE Tier 2 RSK
Residential Level

Volatile Fatty Acids (mg/L)

Nov
2010

Mar
2010

Jun
2010

Dissolved Gases (mg/L)

Jun
2011

Volatile Organic Compounds (µg/L)

Tetrachloroethene 5 100 -- -- 2.0 9.9 5.3
Trichloroethene 5 11 -- -- 5.3 29 34
cis-1,2-Dichloroethene 70 2.9 -- -- 40 94 140
Vinyl Chloride 2 <0.1 -- -- 2.8 3.0 2.5

Ethene NA -- -- -- <0.0010 <0.0020 0.0053

Acetic Acid NA -- -- -- 0.34 B 0.17 J 0.17
Butyric Acid NA -- -- -- <0.050 <0.0040 0.14
Lactic Acid NA -- -- -- <0.10 <0.010 0.34
Propionic Acid NA -- -- -- <0.050 0.16 J 0.085

Mar
2011Analyte

KDHE Tier 2 RSK
Residential Level

Nov
2010

May
2009

Mar
2010

Jun
2010

Volatile Organic Compounds (µg/L)

P-10
Jun
2011

Volatile Fatty Acids (mg/L)

Dissolved Gases (mg/L)

Tetrachloroethene 5 0.3 J <0.1
Trichloroethene 5 0.2 B 0.1 J
cis-1,2-Dichloroethene 70 1.3 1.2
Vinyl Chloride 2 0.3 J 0.4 J

Ethene NA <0.0010 <0.0050

Acetic Acid NA 82 J 76
Butyric Acid NA 29 J 29
Lactic Acid NA 4.0 J 0.77 J
Propionic Acid NA 82 J 120

Dissolved Gases (mg/L)

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Jun
2011

P-13D

Volatile Organic Compounds (µg/L)

Volatile Fatty Acids (mg/L)

Tetrachloroethene 5 0.3 J 0.1 J
Trichloroethene 5 0.3 J <0.1
cis-1,2-Dichloroethene 70 1.7 0.7
Vinyl Chloride 2 0.2 J 1.2

Ethene NA <0.0010 0.0018 J

Acetic Acid NA 0.20 J 0.68
Butyric Acid NA 0.10 J 0.10
Lactic Acid NA <0.010 0.30
Propionic Acid NA 0.15 J 0.44

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Dissolved Gases (mg/L)

Jun
2011

P-13S

Volatile Organic Compounds (µg/L)

Volatile Fatty Acids (mg/L)

Tetrachloroethene 5 40 J 3.4 1.4 J <0.1 <0.1 <0.1
Trichloroethene 5 120 8.1 0.9 0.1 J <0.1 <0.1
cis-1,2-Dichloroethene 70 1,200 100 16 3.0 0.3 J 0.6
Vinyl Chloride 2 220 54 8.6 JH 1.3 0.2 J 0.5

Ethene NA -- -- 0.29 0.012 <0.0035 <0.0050

Acetic Acid NA -- 93 31 18 B 0.22 J 0.99
Butyric Acid NA -- 59 1.8 0.27 <0.0040 0.53
Lactic Acid NA -- 10 J <0.10 <0.10 <0.010 0.50
Propionic Acid NA -- 87 10 4.8 0.089 J 0.42

Analyte
KDHE Tier 2 RSK
Residential Level

Mar
2011

Jun
2010

Dissolved Gases (mg/L)

Volatile Fatty Acids (mg/L)

Volatile Organic Compounds (µg/L)

P-9
Jun
2011

Mar
2010

May
2009

Nov
2010

Tetrachloroethene 5 1.3 J <0.1 <0.1 <0.1 6.4 0.1 J
Trichloroethene 5 10 0.3 J <0.1 0.7 15 2.7
cis-1,2-Dichloroethene 70 4,300 150 7.3 29 130 18
Vinyl Chloride 2 1,600 72 9.0 JH 24 43 18

Ethene NA -- -- 3.1 0.71 1.0 0.75

Acetic Acid NA -- 150 240 62 B 66 J 32
Butyric Acid NA -- 24 17 0.80 1.5 J 1.1
Lactic Acid NA -- 8.2 J <10 <1.0 1.7 J <0.010
Propionic Acid NA -- 190 160 14 14 J 5.5

Mar
2011

Nov
2010

Mar
2010Analyte

KDHE Tier 2 RSK
Residential Level

Jun
2010

Jun
2011

May
2009

Dissolved Gases (mg/L)
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Figure 12
On-Site Plumelets B & C
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(2011)
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Figure 13
On-Site Plumelets B & C

Vinyl Chloride Concentrations
in Groundwater

(2011)
Fig 13 VC2011 onsite.mxd
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Fax: (512) 419-5474

Client:

Title:

Drawn by: Date: GIS File: Figure:

14GWC/AUS

70 0 7035

Feet

µ
Former Unocal Chemical Distribution Facility

Wichita, Kansas
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 12/6/2011 Fig 14 MNA 0511-0611.mxd

Legend

Former Unocal Site Boundary

Building

Road (Paved)

Road (Unpaved)

Historical Extent of Plumelet

X Fence Line

Railroad Track

Stormwater Drainage Ditch

!P Piezometer Location

!A Monitoring Well Location

Notes:
1. Bold values were detected.
2. Shaded values are detected above
    the Kansas Department of Health and
    Environment (KDHE) Tier 2 Risk-Based
    Standards (RSK) Residential Levels.
3. -- Not analyzed.
4. J - The analyte was positively identified, but
    the quantitation is an estimation.
5. µg/L - Micrograms per liter.
6. L - The result is biased low.

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 130 520 J 35 26 32
Trichloroethene 5 78 120 200 75 56
cis -1,2-Dichloroethene 70 350 160 1,600 1,000 1,100
Vinyl Chloride 2 38 17 220 210 270
Methylene Chloride 5 <1.0 <1.0 <1.0 <1.0 <2.0

Analyte (µg/L)

KDHE Tier 2
RSK

Residential
Level

MW-5

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 0.4 J <0.1 -- -- 2.0
Trichloroethene 5 <0.1 <0.1 -- -- <0.1
cis -1,2-Dichloroethene 70 <0.1 <0.1 -- -- <0.1
Vinyl Chloride 2 <0.1 <0.1 -- -- <0.1
Methylene Chloride 5 <0.2 <0.2 -- -- <0.2

KDHE Tier 2
RSK

Residential
Level

PMW-4

Analyte (µg/L)

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 0.3 J 0.1 J -- -- 0.2 J
Trichloroethene 5 <0.1 <0.1 -- -- <0.1
cis -1,2-Dichloroethene 70 <0.1 <0.1 -- -- <0.1
Vinyl Chloride 2 <0.1 <0.1 -- -- <0.1
Methylene Chloride 5 <0.2 <0.2 -- -- <0.2

KDHE Tier 2
RSK

Residential
Level

PMW-7

Analyte (µg/L)

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 100 62 56 49 39
Trichloroethene 5 3.6 2.4 2.1 1.7 1.6
cis -1,2-Dichloroethene 70 0.5 J 0.4 J 0.3 J 0.2 J 0.2 J
Vinyl Chloride 2 <0.1 <0.1 <0.1 <0.1 <0.1
Methylene Chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2

KDHE Tier 2
RSK

Residential
LevelAnalyte (µg/L)

USD-1

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 8.0 1.7 -- -- 3.6 J
Trichloroethene 5 0.6 <0.1 -- -- 0.3 J
cis -1,2-Dichloroethene 70 0.2 J <0.1 -- -- 0.1 J
Vinyl Chloride 2 <0.1 <0.1 -- -- <0.1
Methylene Chloride 5 <0.2 <0.2 -- -- <0.2

KDHE Tier 2
RSK

Residential
LevelAnalyte (µg/L)

USD-4

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 15 15 13 JL 13 7.5
Trichloroethene 5 0.3 J 0.1 J 0.2 J 0.3 J 0.3 J
cis -1,2-Dichloroethene 70 <0.1 <0.1 <0.1 <0.1 <0.1
Vinyl Chloride 2 <0.1 <0.1 <0.1 <0.1 <0.1
Methylene Chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2

KDHE Tier 2
RSK

Residential
LevelAnalyte (µg/L)

USD-MW-3

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 0.8 1.0 0.7 0.8 0.5
Trichloroethene 5 6.7 13 17 15 11
cis -1,2-Dichloroethene 70 16 12 6.5 7.6 6.7
Vinyl Chloride 2 <0.1 <0.1 <0.1 <0.1 <0.1
Methylene Chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2

KDHE Tier 2
RSK

Residential
Level

MW-25

Analyte (µg/L)

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 6.8 7.0 -- -- 7.7
Trichloroethene 5 16 16 -- -- 16
cis -1,2-Dichloroethene 70 220 230 -- -- 180
Vinyl Chloride 2 <0.5 <0.5 -- -- <0.1
Methylene Chloride 5 <1.0 <1.0 -- -- <0.2

KDHE Tier 2
RSK

Residential
Level

PMW-5

Analyte (µg/L)

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 31 27 -- -- 23
Trichloroethene 5 130 120 -- -- 130
cis -1,2-Dichloroethene 70 51 51 -- -- 60
Vinyl Chloride 2 <0.1 <0.1 -- -- 0.1 J
Methylene Chloride 5 <0.2 <0.2 -- -- <0.2

KDHE Tier 2
RSK

Residential
LevelAnalyte (µg/L)

PMW-8

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 7.1 9.0 7.4 6.6 7.0
Trichloroethene 5 74 78 75 66 73
cis -1,2-Dichloroethene 70 45 47 42 43 47
Vinyl Chloride 2 0.3 J 0.4 J 0.3 J 0.3 J 0.4 J
Methylene Chloride 5 <0.2 <0.2 <0.2 <0.2 <0.2

KDHE Tier 2
RSK

Residential
LevelAnalyte (µg/L)

TW-2A

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 70 80 85 52 58
Trichloroethene 5 320 150 170 170 240
cis -1,2-Dichloroethene 70 150 95 100 98 130
Vinyl Chloride 2 <0.5 <0.5 <0.5 <0.1 <0.1
Methylene Chloride 5 <1.0 6.8 <1.0 <0.2 <0.2

KDHE Tier 2
RSK

Residential
LevelAnalyte (µg/L)

USD-2

Figure 14
MNA VOC Results

(May 2009 - June 2011)

May-09 Jun-10 Nov-10 Mar-11 Jun-11
Tetrachloroethene 5 150 71 J 120 JL 61 47
Trichloroethene 5 1,100 320 J 710 330 230
cis -1,2-Dichloroethene 70 1,000 380 630 500 450
Vinyl Chloride 2 <1.0 <1.0 <1.0 <0.5 <0.2
Methylene Chloride 5 <2.0 6.8 J <2.0 <1.0 <0.4

USD-3

Analyte (µg/L)

KDHE Tier 2
RSK

Residential
Level
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·: Monitoring V. 
--··. 0.~'1 

Project: Unocal Wichita • .........,..GW ~onitoring - M N A - (>). 3 
Location: Wichita, Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bas): If 8 ~ 2 Y- '() 
Pump/Purging Deviceo;{t(?' p e s+,fT\MI s-1-e.r:: ';) u-b. p u.m p 
Sample Time: ( m S / um) 

Water Level 
Time 1ft BTOCl 

OC02b 12 .0'1 
0831 1-LlO 

Well Diameter (In) 
Volume (gal/ft) 
Volume (Uft) 

Pu~~~ .. Rate 

Pump on 

1 
0.04 
0.15 

Volume 
Purg~ 

IL or .~laiD 

6g9 
0.35 

Temperature 
t•c) 

2 
0.16 
0.61 

Specific 
Conductivity 

!Simi-
+/-3% 

Dissolved 
Oxygen 
(%0~ 

+/-10% or +I· 
0.2 mg/L 

f 

3 

® 0.37 
1.40 

3 well 

Purging Form 

3/'2.3/11 Date: 
r / 

Field Personnel: Kim Nguyen; John O'Neal 

'2.L. I 

Well Volume: Is" 19 I f.. 0 roC= q .'1 ~c... I X 3 ~ 29. b 8 ..... l 
Pump Intake Depth (feet BTOC): Botto'""' D-f- y.;;e\ I 
Analyses/Notes: \IOC<>, C.C-.., Mf:t;, So.., ,\0 C, C..\, A\l 

Oxidation· Do re.cui<nCI "' lfo..--lo>"'/'f'>~ 
Reduction Turbidity J 

pH Potential (NTU) 
(SU) (mV) +/- 10% or+/- 1 

+I~ 0.2 +/. 20 mV NTU Comments 

. 

6 6 10 

I 1.47 2.61 4.08 I 5.58 9.88 15.44 Page of 



Monitoring\ Purging Form 

Project: MNA Q3 -"'Da,te"-: __ "3_,_(_'2--_3_,_/_1 _1 -------------
Location: Wichita, Kansas Field Personnel: 

Well Identification: Initial Water Level feet BTOC : 

Well Diameter (inches : Well Depth (feet bgs): ""LJo 
Screen Interval (feet bgs): \ \ • s--1Jo s= Well Volume: 1'3.1' '>< C.\\c::.. £... \ %c:J X '3 =" .'3 ~~\ 
Pumo/Puraina Device· 

Sample Time: \-.::::;--\ 5" 

Time 

\4-G 
\S"\0 

I c:;- \ c;-

Well Diameter in () 
Volume (gaVft} 
Volume (Lilt) 

Water Level 
(It BTOC), 

\7_~1 

-

Co\l 

Purge Rate 
(mWmln) 

~b 

-

c...+-1 u 

1 
0.04 
0.15 

Volume 
Purged 

-(L~rffa~ 
F''" '"'!)-

"'l.o 

N 3\1-

,,, 
0.09 
0.35 

( '"" s len-o' 

Temperature 
("C) 

+/·1°C 

. 

-

lv\ \1-rz..s: 
n."''S' 

2 
0.16 
0.61 

Specific 
Conductivity 

'"f.l1ll1)-
+/·3% 

. 

-

OS\) 

o.~'tl 

3 
0.37 
1.40 

Dissolved 

{%o mg/L ~~~-+/·10°o or+/· 
0.2 mg/L 

4 
0.65 
2.46 

. 

-

lli'k~3 

Pump Intake Death (feet BTOC)· N fA 
Analvses/Notes: \) D Cs c_a7 

-
pH 

(SU) 
.,. 0.2 

. 
-

[.\S" 

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+/-20 mV 

. 

-

~ 

6 
2.61 
9,88 

Turbidity 
(NTU) 

+I· 10% or +I- 1 
NTU 

. 

-

f.._.\o) 

10 
4.08 
15.44 

1-J\ a-, s () 1..( \l)~ I (..\ Alk_ 
\)o Recl!i•nyl-l<>,...,~:>«.jYs r 

Comments 

-~ 

c 
\-\:, v lPDL re.DLd 1n~ U..::! C>f d~ 

( 0 0 0 .t\ 0 uJ -#-! 1'\L o:.e' !( . 'lSi. 'Do 

n.-obt &C>u.mhole. 

'A:J.,.L.d "' I o d ~s o.f H-CI 

-h:> \J"D1'\'<, 

I Page ___ of-~-

------



Project: 

Monitoring \1\r,,., Purging Form 
Qu.o..r~..-1~ I I I 

Unocal Wichita-- GW Monitoring - P h .... n ele-\ A - G-'t _,D:,;at""e:~_........::3'-j;<--z;-=:.._:Z....-+1 __,_1 ______________ _ 

Location: Wichita, Kansas 

Well Identification: P- \ 
Well Diameter (inches : 2 
Screen Interval (feel bgs): 

Pump/Puroino Device· ?e...-tc::;tcl.l·hc.. e\JJ"\~ 
0Gt3s-SamQie Time: 

Time 

08SC1 
Octo4-
o9o9 
oc ltf 
In' 11"1 
0<47.4 
091~ 

O'l3S 

Well Diameter (in) 
Volume (gal/rt) 
Volume (Urt) 

Water level 
Ill BTOCI 

12.•f2-
12.$0 
I '2.-SO 
\1...$'\ 
l'l.S-1 
12S-I 
11..51 

C.oU 

Purge Rate 
lmUmlnl 

Pumo on 

liS"" 
ns-
\I$"" 
n~ 

II' 
~~~ 

E>c:.+ \l 

1 
0.04 
0.15 

Volume 
Purged 

. {L oraall 

. 

0-<6'6 
l.l~ 

2.C'a3 
3.50 
4-. 3'C3 
~-J5 

N3ll~ 

,, 
0.09 
0.35 

Temperature 
{'C) 

+I-1°C 

. 

liD .09 
l<o .'3~ 
\!0 .(o3 

llo.S~ 
\Ca10 
\ (o .'a] 

p l-0~ 

2 
0.16 
0.61 

r tn S/ <.Nr1) 

Specific 
Conductivity 

-i9lmT' 
+1-3% 

. 

I. '2>{-

{.£...~ 
l. 2..3 
1.1..~ 
\.1.'+ 
I , L..-'-t 

0 o..r,.c 

3 
0.37 
1.40 

Dissolved 
Oxygen 

{%o~ 
+l-1011o or +I-

0.2 nlgll 

. 

l.'Z.O/-o.l 
0~ -o-1 
0 .'tl"' -o:l. 

o ~·r>. f-a ."'.-
O:lo '-0.2. 
u . ..,, -0.( 

- 0'-\-\ 

4 
0,65 
2.46 

Field Personnel: 

Well Depth (feet bgs): ,._. 2 3 . 2 
Well Volume: \ 0 :] Co 1 

')( Q . (o ( :; (:, · Co L 
Pump Intake Depth (feet BTOC)· "' \ ~ ~ . 
Analy_ses/Notes: \J oCs, '-J FAs, CO -z., Meot:: 

Oxidation- 1-\onb "'/ '1. S l l)c ~...d·""j 
Reduction Turbidity 

pH Potential {NTU) 
{SU) {mV) +I- 10% or +/-1 

+I- 0.2 +/-20 mV NTU Comments 

- . . P~..e.on 

C:,S/ -II 19 0 S I . c..\ ow!.., ""o od <> ...-

Co.~o -(o \ [ (c(o 'PO meteY-ts vYtcd fl.vlcho na "') ('rsr) 
c;,.G:, I 
c.,-" L. 

10 .1.:2, 
(c .\ol. 

(.t:>uf' 

6 
1.47 
5.56 

-\OS" 
-\D9 

- \12.. 
-11..'-\-

8 
2.61 
9.88 

I 

\41..\-
\0~ 
lOS' 
'OS.O 

10 
4.06 
15.44 

Added ,.._., l 0 d.rc p<;, o-f \;-1-e..\ 

l-:1-a \.J 0 k-, 
• 

Page_~~_ of I 



Project: 

Monitoring ~, 
~~lo::l 

Unocal Wichita-- GW Monitoring-~~e.\ e. t A - Q.'\-
Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches : 

Screen Interval (feet basl: C0 - '2.. 3 
Pump/Purging Device: Prx1 sial-be {'un".f 

13t.f~ Sam~le Time: 

Time 

124S' 
\'2-S"O 
t'Ls-s 
I '100 
\=30( 
1310 
1~1..-D 
1330 
I;., i.fo 

l?, L/~ 

Well Diameter in () 
Volume (galfft) 
VoltJme(Ufl) 

Water Lev•el 
(ft BTOCI, 

12 Lf I 
\3 OL.\-
I 6 .II 
13.n 
1'~.70 
l ~ .7~( 
17..CO~ 
1 '-1-.Lfo 
14-.lf~ 

C..o ( 

Purge Rate 
(mllminl 

Pump on 

II A() 

bo 
1 roo 
ZOo 
?...S"o 
1-/-00 
!:j~D 

C,~() 

e.ct I L 

1 
0.04 
0.15 

Volume 

(i~;ged 
r gall 

\../ 
. 

·r1.0 
.b 

J.L 
3.l 
Lf.C:S 
~-~5' 
14.15' 
i q _(,<; 

N3il 

1.0 
0.09 
0.35 

Temperature 
('C) 

+/·1°C 

. 

'2.1.0tf 
1..1.."1'i 
t..-!Pil 
'22 .. \q 
?..2 .Lff 
7 2. .. 3't 
"'1... :z.. '2, 
U.&K 

f-f'2. .. -0 

2 
0.16 
0.61 

1mC..fCKn' 
-

Specific 
Conductivity 

~ 
+/-3% 

. 

ISY. 
IS3 
I. s-3 
u;r 
1..1+9 
I. 4-'t 
J .LP 
I J-V'I 

~toO 

3 
0.37 
1.40 

Cis solved 
Oxygen 

(%or~ 
+/-10°o +I· 

0.2 mg/L 

. 
0-~'l :;_ 

1"-Sb -
MGj_ 

0 .'t~ ''o.2 
().1.(0 () .. 1... 
0:3 'to -z.. 
0 :t.'l 

II .2,.<0 

4 
0.65 
2.46 

0.~ 

o.-z.., 

.>urging Form 

Well hee-d f' 1\)"' c. 0 ff'...., 
sv.c..'<-e~ =- o. o <>e......., 

Date: 3/2-1/ 1/ 
Field Personnel: 

Well Deeth (feet basl: - '2.. '3 . 7-
Well Volume: /0 04' 't( 0 .C,( ""'h.b L X 3.,.. 19 ."/ L 
Pump Intake Depth (feet BTOC): ""' IS . c::; 
Analvses/Notes: ~OCs \IF As Co ME:t:. 

pH 
(SU) 

+I· 0.2 

. 

0./fL( 
lo_. 4-s-

(o .Lf5 
~Hb 
10.~ 
(o.ti"1 
~ 
0.~ 

6 
1.47 
5.56 

Oxidation· 
Reduction 
Potential 

(mV) 
+/-20 mV 

. 

-(30 
-1_3_1 
.--\31 
-1'2-?_ 
-[77 
-[ (2 
-111 

I (3 

8 
2.61 
9.86 

Turbidity 
(NTU) 

+/-10% or+/-1 
NTU 

. 

1'2--1 
t<a 
I[~ 

<51-'B 
~ (. z.. 
03 

qlf_Lf 
q~.o 

10 
4.08 
15.44 

l)o ceru:(,,~ "' Hv~•ba.j't' rr 

Comments 

~ cl.m_D_ 0 t1 

L.t.~ no ode.-· ysre!7t.:-t 
~ ' .J 

A Ma-d.,_ \D d._.....cps <:>~ 

\+U ....(,;, IJ ofu 

Page_~of \ 



3 .... .-c fl v o I u.,rl\f!. 

Project: 

Monitoring~. 

G-~l'") 
Unocal Wichita-- GW Monitoring - (>1\..V\'\el et-A - Q. '{ 

Location: Wichita. Kansas 

Well Identification: \> ~ ~ 
Well Diameter (inches : "2--
Screen Interval (feet bgs): S -I S"" 
Pump/Pu o·no Devic Pe r'l<;-tc<-1-hc Pl<..Wl ~ r 1 e: .__/ 

I a3 0 Y'fl Sfcrn) Samgle Time: 

' Dissolved 
Specific Oxygen 

Volume Temperature Conductivity (%offl. 
Water level Purge Rate (c~~ged ('C) ....(Simi. +/-10 • 

Time (ft BTOC) (mUmln) r gal) +/·1°C +/-3% 0.2 mg/L 

/002. 13 .s-~z. Pumo on . - -
. 

-
I {IJO( iLJ- .21 I 'c) QCf( 13.Lf3 3 .o I o;'Yo.t 
1tnoiQ Jlf.3:~ ''n 0-90 23.12... I-64 w->I.!JJ_z 
i£,12 14.3'\ 'c:-o t 1:;'.1 ~ :::- '2-2.?.-'f t.-.(o{ IU-3 '-lo:?-
I C? I 16 t4:20 lc;o 1-..... 2.'-: -z.:Z-38 '2-:70 0 .'!>< lo _z, 
k 1.--l I <.f. 7ft [[;"O 2.'3r ?-:z.s~ ~-l(o p.Z-!1 0 .2. 
(..:, '2.1.... I Lf:z.C: IPJ 3·30 ?..?. .L./ 7-'6 ro 03" 

t) .t. 
lk,T llf-1:7 /c;o ?, .(<:; 1.-3 .L/ ( '2.-'61 o.'Z-'ffo. I 

lk,30 tafl c.f lv N311-IP~~O( bo 

J' 
Well Diameter (In) 1 ~~9 (Y 

3 4 
Volume (gallrt) 0.04 0.37 0.65 
Volume (Uft) 0.15 0.35 1.40 2.46 1 

Purging Form 

werr~--e.-....:1 PiO" o.o('f,.,..., 
Bu.c.-j(.e.+ p I D "' o . o ff"" 

Date: 3/ZcL---1 I I 

Well Depth (feet bgs ): '"' \ S' . -:;--
Well Volume: L"' I ')( 0 .I., r "' I . '2- L.. 'X 3 -:o 3. b l. 
Pum I t k De th (f t BTOCI ~ +fn rn rrf -t>f J Q n a e p ee 0 U' 

' 
Analvses/Notes: \}Oc...s \JFAr; co...L HE:"t: 

Oxidation· Do ,-eo-J.,..._<:l ~ tfo...-• loo..j '-1 ~ r Reduction Turbidity 
pH Potential (NTU) 

(SU) (mV) +/- 10% or +/-1 
+/- 0.2 +/-20 mV NTU Comments 

- - - _f '-<.h'IL.l_OJ'1 

s;_ 'B'O --\0 Joo G 1!"1_ ~ 0 <U' 0 do ..... ft,vb I J 

~'1" -~l{ .9Lk 
J:;_Qrl_ --B.-J. (o_y~l 

0./2- _s:. tf:, lf.-S"'-"2.---
lo. 1"2 _c 8 3lf.~ 
'"'· 0(o _c ~3- 3£::/ 
~a _o4 -"10 !ct.{ Acl.d-e::c\ ~ \ o cL--ops \+c.t +o 

\JQ)\-t, 

6 a 10 

,,___l_ 1.47 2.61 4.08 I 5.56 9.88 15.44 Page 



Monitoring V, 
Q ..... ~';l 

Project: Unocal Wichita--GW Monitoring- ~hun-ele.+ A- Q'f 
Location: Wichita, Kansas 

Well identification: f-(o 
Well Diameter (inches : 

Screen Interval (feet bgs): 

Sample Time: 15)o 

Volume 
Water Level Purge Rate .-!_urged 

Time (It BTOC) (mUmin) /iLlor gal) 

s-1 0 i3 .L/b Pump on ~ 

Temperature 
('C) 

+/·1"C 

Specific 
Conductivity 

;eonr-
+/-3% 

Dissolved 
Oxygen 
(%o~ 

+/·10% or+/-
0,2 moiL 

WeHht=d PID= o ,0 ff'''"' 
13·~c.lc.e-i :::. 0 ,() rrm 

Well Volume: 'L.O ( f)< 0 .<O I = l. 2 L-
Puma Intake Death {feet BTOC)' B o-Mo ro'"l of' ~I 
Analyses/Notes: \jO(__<;, , \J F-A S , CD z.. 1 N~e-

pH 
(SU) 

+I· 0.2 

Oxidation· 
Reduction 
Potential 

(mV) 
+I· 20 mV 

Turbidity 'J)O reo.cJ,-. J ~ \-1-o "\:> i 'f5 1 

(NTU) 
+I· 10% or +/-1 

NTU Comments 

S"l(o JL ,,\C 1~0 /. /3 L4.L(3 IS3 o:Hfo.?.. 0.4-1 -/12 

rc;-?~-z. 1L.f-S rc;v 2.03124-.n 1 c;~ o.3, 0.2. Ln.4Y- -Irk, 71.7J 

1 s·3c 

Well Diameter (in) 
Volume (gallfl) 
Volume (Ufl) 

C.C! :ed-- I JN 3 I -Pia-(~ _S n 

1 
0,04 
0.15 

L> 
0.09 
0.35 

2 
0,16 
0.61 

3 
0.37 
1.40 

I 

4 
0.65 
2.46 

' 

6 
1.47 
5.56 

6 
2.61 
9.88 

10 
4.08 
15.44 Page -'--- of --->.-



Monitoring v, 
Gtu.o.r~'j 

Unocal Wichita-- GW Monitoring -f'lf..V'I"\e\e. +A -G.. 1.{ Project: 

Location: Wichita, Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bas)· 

PumQ/Purging Device: ()p,...,<;;·tcd-hc Ou..mO 

IY.~O 
I lV'fl r;;(.fY) Sam~le Time: 

Dissolved 
Specific Oxygen 

Volume Temperature Conductivity (%o~~ 
Water Leva! Purge Rate 

1
1tk:ged ('C) ~ +/·10°o or +I· 

Time ft BTOC) CmUmlnl r oall +/·1"C +/-3% 0.2 moll 

IL\OR llf.l3 Pump on - - - -
1411 5"9~;- 21(" n .tO ?:1 2-2.1'-/ 1.14- O:?fi/o.3 

llfiLl llo3-=; ~sn I. 2<3 ?,[ .10 [./6 o -"38/o ."2.. 

I Y.f (/) - ic:-O I . S'"<Q - - -
1Lt3o Co I(, ~_cf'l"l N3 II - P9-C foO 

Ho"'' l~">c _\ !1'> CL I f")Ci : '2Jt3L:, o.Lf-~ 7 r;;_~ /o 1-
J I 

Well Diameter (In) 1 
~~. (3 

3 4 
Volume (gallrt) ' 0.04 0.37 0.65 
Volume (Lift) 0.15 0.35 1 1.40 2.46 

Date: 

Field Personnel: 

\A.k,\1 heo.d P { D ~ o. 0 I' I'"" 
Bu.c..\<-e.+ P I () ~ o . 0 I' f'"'""" 

Well Depth (feet bgs): "'"' IS". c;-, "-'I b. S" 1 BID 
Well Volume· '2.- Y 2 1 l< 0 r;; I "" j S L-. 
Pumg Intake Deoth (feet BTOC): Bo+tor-n c·f\ ....... -e\1 

Analyses/Notes: \JOC.s, \1 FAs C.O~ ME£ 
OxidationM l>o .·eod ••""j ' t1o "'-/ Ys"l Reduction Turbidity 

pH Potential (NTU) ' 

(SU) (mV) +I· 10% or +/-1 
+I· 0.2 +I· 20 mV NTU Comments 

- - - P ""'-""' n o n 

(o_l./-0 -£3?) 1"26 
\ 

ro:~1 -'10 ( lS""" 
- - - W eH oo.vt~ed cl,..,..c . A-vc..ir 

reD!~- ' 

A d.d.ed - I o c:lrc.p s. \K.l-fo 
'-t,'1S -!02- r o?_ VoAs 

6 8 10 

I ,,_l_ 1.47 2.61 4.08 
5.56 9.88 15.44 Page 



Project: 

Monitoring V. 

Unocal Wichita-~~itoring -Plume\ el- A- Q_\f 
Location: Wichita, Kansas 

Well Identification: P:-10 
Well Diameter (inches : 

Well 1-.e..t...d I" II>-= o .off'~ .. 
~u.c.U.+o~ t'~ e "'c&erco .0 f f'"" 

Purging Form 

Date: 3/?-7-/ I l 
r 1 

Field Personnel: Kim N u en· John O'Neal 

Screen Interval (feet bgs): 

Well Depth (feet bas\: -v l S'. s;-
1 

I Ca .SS" 1 & Tee 
Well Volume: '2.1~ 1 

)( O.(o I" 1./ L- )(. "3 ::. S. t L 
Pump/Purging Device: P.e..-n~-+o-111 (, Pu m f Pump Intake Depth (feet BTOC): - '\ 0 ""' l S'. S S"" 
Sample Time: \ f 0 0 Analyses/Notes: '\) OCs , '-) FA S I lP .._ 1 M E;:t=; 

Dissolved 

Specific ~~ 
Oxidation· 1>0 V6l.d•"•~ ·. \l-ov1b<>./ '(ST 
Reduction Turbidity J ' 

Volume Temperature 
Water Lev1el Purge Rate Purged (°C) 

Time 1ft BTOCI• lmUminl lfL'br oall +/·1'C 

I 0(3 13.9/ Pump on 

Conductivity (% 
-!&1M!- +/· 
+/w 3% 0,2 '!!9!L 

pH 
(SU) 

+I· 0.2 

IOZ3 14-.'11 1oo 1.15' n.<oCj I.Lf3 o .1 y-o.l (o .'+2 

Potential (NTU) 
(mV) +/- 10% or+/- 1 

+1·20 mV NTU 

-'11 II "' 
Ins-

to1.8 14-91 too 1.1s- 11/61 1.43 o.~o'"J-o.\ ~.~.p- -9'0 ID!o 

lo~ 
II'-

\\00 
·' 

Well Diameter (In) 1 6g. l:) 
3 4 6 6 10 

Volume (gal/ftJ 0.04 0.37 0.65 1.47 2.61 4.0B 
Volume (Uft) 0.15 0.35 1.40 2.46 5.56 9.88 15.44 

Comments 

Page I of 
\ 



Proiect: 

Monitoring V. 
<;t ...... cv-~';) 

Unocal Wichita--1 GW Monitoring -P<u.mC le-t A- 0-lf 
Location: 

Well Diameter (inches : 2-
Screen Interval (feet bgs): '2-0 -3 s-
Pump/Purging Device: 

1 

s-TO>-kJ-hc. Pumf 
Sample Time: 

Water Level Purge Rate 
Time 1ft BTOC) lmUmin\ 

llfY-4 iS'.';l( Pumoon 

Volume 
.furged 

/lL)or gal) 

Temperature 
("C) 

+/·1°C 

Specific 
Conductivity 

~ 
+/-3% 

IC)IO colled1 UN311 rP/1-< s-u 

Well Diameter (In) 1 6g. @ 
3 

Volume (gallft) 0.04 0.37 
Volume (Uft) 0.15 0.35 1.40 

Dissolved 

OxygJ!.IL.... 
(% or@lgl!-1.,: 
+/·1~"7o"or +/· 

0.2 mg/L 

4 
0.65 
2.46 

Purging Form 

Date: '3 /'2 .. 4/ \ \ 
Field Personnel: 

Well Volume: I OJ.~~ ,K o. ~I-= II."' L 
Pump Intake Depth (feet BTOC): "" 3 0 . ~ 
Analyses/Notes: \i 0 C.s , \) fA'> , Co 1- , MEc 

6 
1.47 
5.56 

pH 
(SU) 

+/·0.2 

Oxidation· 1)Q .-.,.•clll\ a :;; ~ l'ibCc/ '( S r 
Reduction Turbidity ' uo.. -J 
Potential (NTU) 

(mV) +/· 10% or+/- 1 
+/-20 mV NTU Comments 

' 

1/b 
11.../ 

Added ""10 drops o-f H Cl 

8 10 
2.61 4.08 
9.88 15.44 Page --L of _1__ 



Project: 

Monitoring V 

UnocaiWichita-~~oring -Plurnelet- A- G.'± 
Location: Wichita, Kansas 

Well Identification: P-12 
Well Diameter (inches : 

Screen Interval (feet bgs): '1..0 -3 S: 

Sample Time: 

Date: 

Dissolved Oxidation- ... ~ ~ 1 L b ~ f U S 1 
Specific Ox~~ge Reduction Turbidity 1:>0 ''\:.ULl'n'J -;. fTY t .... l ''7 l 

Volume Temperature Conductivity (%or /l pH Potential (NTU) 
Waterlev1~l PurgeRate !_urged (°C) ~ +/·10%or+l· (SU) (mV) +/-10%or+/-1 

Time (It BTOCi lmllmlnl RL br oall +1·1'C +I· 3% 0.2 maiL +/- 0.2 +/. 20 mV NTU Comments 

13l/-3 \hiS' Pumoon .,_,- - - - - - -

'-/0 /~t>./'0 SD 3. T7 I~St;"" SD o.~r;fo/o.t b.~l -(21 Gs-.o 

I 

. 
1.1 oi>r<,. 

r-
Well Diameter (In) 1 

~~9 (3 
3 4 6 6 10 

Pogo -L- of _L Volume (gal/ft) 0.04 0.37 0.65 1.47 2.61 4.08 

Volume(Uft) 0.15 0.35 1.40 2.46 5.56 9.88 15.44 



Monitoring~ Purging Form 

WeJII-.ec..d F'l 0 ~c.o f>f"" 
Bu.clce.-1- PID = C>.o ff'.,., 

Q<.<.O.<~~~ I I ~Pr~oje~ct~:~Un~o~~~~W~ich~im~-~P·"~""~ai~GW~~~nit~or~ingL-~P~\~~e~le~T~A~-~~~~L---~Da~te~:--~3~,r~2j)-+;~I~J ______________________ _ 

~Lo~ca~tio~n:~Wi~ch~im~K~an~sa~s _________________________ ~Fie~ld~P~ern~on~ne~I: __ ~~~~~~~----~~.-----

Wellldentifi~tion: P- \ ~ i) 
Well Diameter (inches)· "2-

~ Scre""-enl!..!!!!!?.lnter~vall (f!!:!:!..!eetll b~Qs):____;L!=:~'Z-.!::::..-::...!..,~I's-2..._---3~ .)~ '2 . .....!11~~----------:----- Well Volume: 3 b-IbS<!~ l"l. '+{., 1 >< O.ll.> -:: ?. -I G.,._ I 
.E!!rr!il!!:!!'"!f!l!l9'n'n''"~ Devi'L£§<ce c_:_.:ll 1:-PP~'-I"Y''t:J:':l.4. Dl..e e..cll!!d-_fu i\ .. o~::...-.n•~!LJ(~' d~ • .e..~cdM_h•..tQ.;!_(_~.{Jl____ Pump Intake D<mth (feet BTOC): · "' 31 1_ ,., d...4•"j ~ 3 ' ~-h<-F-f 1 
SamoleTime: 1'2~3 _s--- • . r mS !uY~ I \) OCs '\}FA s C-0 ~ , ME:~ 

1 l)o read•"<~ ~ t\o••l? '"-/ '~ c I 
Specific Oxygen Reduction Turbidity J 1 • -

Volume Temperature Conductivity {%or mg/L) pH Potential (NTU) 
Water Leva! Purge Rate I _f.urged ("C) ~ +/-10% or+/- .<,s~_).. (mV) 1+/-10% or +/-1 

Time '~''' "' I ((L )>r gal) +/- 1'c +J. 3% 0.2_ mg/L __ .,._.,._ _<-!- 20 mV Jill)_ 

I c::;-L{- {,..Lei:: Pumo on - • • • • • • 

~ - I 0 dn p5 o-f If (..I -fv 

VOA-< 

I' 
I ~~. G ~~06 I ,,j__ Volum:~~~~~;~l 0.04 0.37 0.65 1.47 2.61 

Volume 0.15 0.35 1.40 2.46 5,56 9.88 15.44 Page 



Project: 

Monitoring~ 

Unocal Wichita-~~~,taring -\>(urne.( et-A- Q._ If 
Location: Wichita, Kansas 

SamQie Time: l<ooo IY\ c,} ""\ 
t"- Specific 

Dissolved 
Oxygen 

Volume Temperature Conductivity (%0~ 
Water Lev,el Purge Rate 

j r{l~ged ('C) ~ +/M 10 0 +/M 
Time (It BTOC) (mUmln) ·gal) +/M 1°C +/ .. 3% 0.2 mg/L 

111..0 2.2.en Pumo on 
'-" 

. . . . 

ll4-0 - - o.s - - -

1'-\QO Re--tll Y'f\ -tc t."" e.c..l:.. ~clLV"Y" e of-w P..~lf' 
\/'Cn-1 noa..- N:co i.re.A.-1. < ~c bll~c-h _ ... - J 

\\cOO Cell ~c..+ ft JN'31\ -P\'~c:: -c lO\ 

Well Diameter (in) 1 

~ 
2 3 4 

Volume (galffl) 0.04 0.16 0.37 0.65 
Volume (Ufl) 0.15 0.61 1.40 2.46 5 

Purging Form 

Date: 3 h~/1{ 
Field Personnel: 

Anal:tses/Notes: \/OCs, VFA<>, Co.._,MEt 
OxidationM 
Reduction Turbidity 

pH Potential (NTU) 
(SU) (mV) +/M 10% or +/M 1 

+/M 0,2 +/-20 mV NTU Comments 

. . . 

·- - -- (J)eA I p u.rqe_d d..:t"Lf ..., 

~ u-se!l. \Ne\1 n.c.-S 
ha<:..o..n ho(e. 

J . 
AMecl ""l () dr'1:>~S c:..f l+cl -It;, 
>JoA;. 

G .... l ... I "o/'f;s co \lee~ 
-Rt,,.../\1 0 (c; '2- .ft, .....- c.o ~ 
J -Rb...- MEe \ '/, ~.;-
VFk>-

t--1 <>-\--e.,<>'-'-"'. h \..>..:>c:c{-e.r-~ 

Co \\e.c..f--fi ... IA DQfCl...m ..L 

• 

6 6 10 

P•o• --t- of L 1.47 2.61 4.06 
5.56 9.68 15.44 



Project: 

Monitoring \ 

Unocal Wichita -~tnitoring - f>(.........,e(~+ A - Q..\( 

Purging Form 

Date: 3/1-~JI) 
I I 

\l'iellnec<-<i P!D= o.ol'\''">~ 
Su.'-!<.e-+ i' i p : o. o f' f'""'~ 

Location: Wichita. Kansas Field Personnel: Kim Nguyen; John O'Neal 

Well Identification: P- I '±D I {o ;?, '2... 
Well Diameter (inches): 2- _,_W,_,e"-'11 D""e"'ot"'-h ,_,(fe"'et"'b,.,os:.c.l:_"-'~3"'--"2..::::...... ____________ _ 

Screen Interval (feet bgs): L...l.l S" -31 I !L . Well Volume: 3S"-IIo.3l.' ""' I £,.(o'3 
1 

X 0 .CO I ~ II.'{ L 
Pump/Purging Device: Tempe s± p,, mf (s u.brllt.6tb/e. 

1 
ded<~~ md..d•"~ ·~ ,, %clC'f 

Sample Time: \I 00 I'M S/ un Analyses/Notes: \J 0 C-s 1 \,j F ~ , C.O z. 1 1'1\. ~ 
Dissolved 

Specific Oxygen 
Temperature Conductivity (% of6giU 

(°C) ~ +/·10~-
Volume 

Water Lev1el Purge Rate Purged 
Time (It BTOC) lmUmlnl IL or oall +/•10C +I· 3% 0.2 mg/L 

I 

Well Diameter {In) 1 6~. l7 
3 4 

Volume (gallfl) 0.04 0.37 0.65 
Volume{Ufl) 0.15 0.35 1.40 2.46 

6 
1.47 
5.58 

pH 
(SU) 

+!· 0.2 

8 

Oxidation· 
Reduction 
Potential 

(mV) 
+1-20 mV 

2.61 
9.88 

l)o rend•nc. • 1-l-o•:•bc..f '(S.I 
Turbidity -l 

(NTU) 
+/-10% or +/-1 

NTU 

10 
4.08 
15.44 

Comments 

Page l ,,_J_ 



Project: 

Monitoring V 

Unocal Wichita-~~nitoring - e\u..mele-t- A - Q__lf 
Location: Wichita Kansas 

Well Identification: P- I '-1- <; 
Well Diameter (inches): I . c;-

Purging Form 

Date: 

Field Personnel: 

'~~'fell h.uu;\ ~IO"O.Off"' 
B~"i<-e_"'" ('I I)-:: o. o ff '""' 

3/?.S/tJ 
' Kim N u en· John O'Neal 

IS"."!/ 
Well Depth (feet bgs): "' 2. { 

Screen Interval (feet bgs): 5 -l s-- 'Z..O .'] ~ WeiiVolume: 1 . .<-t-IS ,"\I~ e.o'l' )( 0.3~"' 1.91.. 1<?:, =-COS L-

Pump/Purging Device: Pe.v ( s1n 1-b; pu..m f 
SamoleTime· I 000 

Volume 
Water Level Purge Rate .J:..urged 

Time {It BTOC) (mUmln) r !LJor oal) 

090'1 1').9~ Pumpon ~ -

Temperature 
t•C) 

Specific 
Conductivity 

(S/m) 
+/-3% 

Dissolved 
Oxy~ 

(% O(!!!S!!J.J 
+/-10% or +I· 

0.2 mall 

2- ''"·tK.<les ~ 3 's.flc.IO ~ 

Analvses/Notes· \J 0 Cs , 1J F As , CO 1- 1 M ~ 

pH 
(SU) 

+I· 0.2 

Oxidation· 
Reduction 
Potential 

(mV) 
+1·20 mV 

Turbidity 
(NTU) 

+/- 10% or +/-1 
NTU Comments 

oqz.1 '20.0(., I" 0 },i.f.L.o 'L 1..-1 I. (o"' o.tt> I 0.2.. 0. 13 ~ I "··v+ 
0932 '20·5"1 ftJO ~tf5.o lo.'3k, l.(,t...f- O-lcZ:Jo-3 "-13 -lo~ 0s-3 1.-o~PLtn.o 1n+n1-,@ "'2.3'(?Tl> 
093'1 '2...1.0"1 lc,o if.ca ll.o«B 1.1'7 o.15'Jo.2. (.,_1'2- -1 I 0.0 Oou.d...; 

vo_f1> 

I~ 
Well Diameter (In) 1 

\:0 
2 3 4 6 6 10 

Volume (gal/tl) 0.04 0.16 0.37 0.65 1.47 2.81 4.08 J 1 Volume (Ufl) 0.15 0.61 1.40 2.46 5.56 9.88 15.44 Page of 0.35 



Project: 

Monitoring V•, 

Unocal Wichita-~~~itoring- \'l<.vne \e~ A-G.l.f 
Location: Wichita Kansas 

Well Identification: 

Sample Time: tV\ s fc..,.," 
Dissolved 

Specific Ox~ Volume Temperature Conductivity (%or g/L) 
Water Level Purge Rate Purged ('C) 191M!- +/·10% • 

Time 1ft BTOCl lmUmlnl (Lor gal) +/·1°C +/-3% 0.2 mg/L 

IL.D 1c;s1 Pumo on - - - -
\ \'2.."2., \lo.O(o 3oo 0.9 11.9"1 I Pl"l 1-11/ tJ ~3 
1120 I l:>.o\o 3oo l.~ B.s-2 LOJ-Q LSI. jc.3 

11"2-9 I S".91 2oO ·z..Lf- 'a (Oq 1.'19 0:15/0.3 
11'3'2.. l (o, 11) 1..00 3.0 fl3.91- L...oo 1Vo~1, ().2... 

lr3 S' lloJ I lSO 3-15" c OL L...Oif OSl!./0~ 
~~~ \ (., J7, 'Z.SO '-t. c;- c so / __ o~ o.s-o 0.'2 

I Lfl \~_OR ·?SO "J.7.--S c .fi7 2..0<., CH1 I /c. '2. 

1144- I <o.l c 1-SL> {P.o q_-n... l..D(o O!ft:;[o.2 
• 

11~0 r "i 1 c.--"t-Il ·N3\1- PtS""D 1-0j'=)f 

Well Diameter (In) 1 65. l1 
3 4 

Volume {gallft) 0.04 0,37 0.65 
Volume {tift) 0.15 0.35 0.61 1.40 2.46 

Date: 
I I 

Field Personnel: Kim Nguyen; John O'Neal 

Well Volume: I :J. Y-2 1 
'X 0' Co I -=' I $" L 

Pump Intake Depth (feet BTOC): "' 31 
Analy_ses/Notes: oc.. .. ' v f' A o;, co'Z-, MEE 

Oxidation- ~0 rea..d '"'q>= nc n 'o"'-/ 'I S I 
Reduction Turbidity 

pH Potential (NTU) 
(SU) (mV) +1- 10% or +/-1 

+I· 0.2 +/·20 mV NTU Comments 

- - Gn;,i Sl~do,-_(_<;<~.l.f..v~ (Acc;.<l'l 

~ .YS. -lo'L H-teo h Ku--n ., ' '"' <i @ <;,\ O>;.>'U 1 ;"'---k... t)O sSd! 
:;~.'f2- -lo~ 1-hth u...-\h~-~ p~....,..,~ ~h~Mhna'~:.&t. 
~-4--1 -Jo f:1 i-hc ,V\ ~T;Avbt.L~ Jl'eo-i-e.-_(;.l)_o~-3__h_ 
L.3'l -10~ u. ,_..(~ . .. no-\- h <? d1 c111 "1..ff. .lli~ 
0.31 -1o·1 J-1-tl h .J . ·-J 

G.3S" -foe.; 7<(;/bO 

~.3<.:: ·-1 0'1 7500 
hl2 -10~ 71300 

Added -\O~<; o-P\-tCI -h:. 
\10 At.. 

6 8 10 

I I 1.47 2.61 4.08 
5.56 e.ea 15.44 Page or 



Project: 

Monitoring~ 
a.........--+e.- \ .. >. 

Unocal Wichita- Aflm:rai"GW Momtoring -PlW'Tlt(e-+ A -G-'\ 

Location: Wichita Kansas 

Well Identification: P-- \ S S 
Well Diameter (inches : I. t;"" 
Screen Interval (feet bgs): {o ./ ~- '2..1 .IS: 
Pumo/PurQinQ Device· ·e Clll ev . ' 
Sample Time: 14-CO ( ,/11 Sir"'\ 

Dissolved 
Specific (%0~ Volume Temperature Conductivity 

Water Level Purge Rate . tiS:~~)) ('C) '(8lmj +/-10°o • 
Time (ft BTOC) (mUmln) al)- +/·1°C +/-3% 0.2 moiL 

o~oo 2.0.013 Pumo on '"' - . . -
IO!it.t/ -· - o.lc:; - -- ~ 

l~oo Re-11 A-f-o 'r..Q (lee 1-- Sa.-.,, \e. lo r::,e- b<A-1 

\LICO Co\ (E: d \u N31 t- Pl5S -0\C If 

' Well D~meter {In) 1 

C0 
2 3 4 

Volume {gallft) 0.04 0.16 0.37 0.65 
Votume(Uft) 0.15 0.61 1.40 2.46 5 

Purging Form 

Date: 3 h .. si lJ 

P olntakeDeoth(f tBTOCl a..-~:k;, e" "·...::11® N/l'r urn ee : ' 
Anal:ises/Notes: '\J o c.., , V FA!. , C..O"L,M~ 

Oxidation-
Reduction Turbidity 

pH Potential (NTU) 
(SU) (mV) +1- 10% or+/- 1 

+/- 0.2 +/·20 mV NTU Comments 

. . . 

- - - i' urt.t:d &.n..~ 
~ 

e.-....- riD '-' ...... <.'--'€ ~II. 

A 6-W "' l o c:lvll\?~ of -\tG\ 
-lo VoAs 

\,[ o I 1.UT1 c.. of-....., edt...- • n wei( 

v'l o-t Su..ffic..le.nt"-tc c..olle.d-
p~e.-te.cs. 

6 6 10 l of-+-1.47 2.61 4.08 
5.56 9.88 15.44 Page 



Project: 

Monitoring Vi. 

UnocaiWichita-~?nitoring -f>\u.rne.\e+ A- 0..'-\ 
I 

,>urging Form 

3/ 2--Ur ( I J Date: 

Location: Wichita Kansas Field Personnel: 

Well Identification: 1?-l<oD 
Well Diameter (inches)· 

Screen Interval (feet basi: 1-lf./<;" -~'1./( ~II Volume: '2~.'11-' 'I( 0. &1-= /5'. "2 L X lf'i ,le, L 
Pump/Puroina Device: l e.vnoest Dli.YYI D { Cu.h 1111 Albk )-de&l< Pump ln~ke Depth (feet BTOC): •V 3 c;-
SampleTime: 0"11 S" . '- ~Sicm)' Analyses/Notes: \JOC.s, vFA\ 'C..C.'Z.., Me:E 

Specific 
0~:;;: ~=~du~~on~ Turbidity tx) f"ec:Ldt r"\ ~ S ;::;.. t\o V\ bo...J Y c; t 

Volume Temperature Conductivity (% o~ pH Potential (NTU) 
Water Level Purge Rate .ea,rrged (°C} (S/m) +/·10% or +I· (SU) (mV) +/- 10% or +/-1 

Time (ft BTOC) (mLimln) t(i_ or gal) +/·1'C +/· 3% 0.2 moiL +/· 0.2 +I· 20 mV NTU Comments 

0~37_~ IS'"JQ Pumoon 

108 3 1,..'~~2. 2.S o 0. It; 
?1J 

143 

O'liS" C. I ec.-r- 'lJi'l311- f'llol>-OiO I 
-tv \JOAs 

Well Diameter (In) 1 
o:~s ® 

3 4 6 6 10 
Volume (galfft) 0.04 0.37 0.65 1.47 2.61 4.06 
Volume(Uft} 0.15 0.35 0.61 1.40 2.46 5.56 9.68 15.44 Page __,I_ of ---'''--



Project: 

Monitoring VI 

UnocaiWichita~~nitoring -P!u.rllele+ A- G.-4" 
Location: Wichita KanSas 

Wellldentification: P-IIOS 
Well Diameter (inches : I · s;-
Screen Interval (feetbgs): '1-lS:-2.'"2...15"' 
Pump/Purqinq Device· .P e.Vi c;to...l-h C: p u.m p 
Sample Time: I 0 ·z._o iyt s/ '-"" 1 

Water Level Purge Rate 
Time (ft BTOC) (mUmin) 

09<;3 ll-f-.81 Pumpon 

09S' \ s-.o··., 1J;o 

Volume 
Purged 

ILor gal) 

0.0 

Temperature 
('C) 

+/·1°C 

-, 0 
') .IC/ '-' 

Specific 
Conductivity 

-!Siml­
+/-3% 

ISO 

Dissolved 
Oxygen 
(%or~ 

+/·10% or+/· 
0.2 mall 

i'urging Form 

Date: 3 J '2.--'-\ I \ \ 
Field Personnel: Kim Nguyen; John O'Neal 

l '"f .II 
Well Depth (feet bgs): ""''2.3 

Pump Intake Depth (feet BTOC)· "' i 1.:. . 

Analyses/Notes: 'Jou, V FA', C.O-z_, N~ 
Oxidation-

1)0 ~~~~ ::.. ~nbo..~ Reduction Turbidity 
pH Potential (NTU) .k'\~1 C'-"n 'fif tl<>wohult 

(SU) (mV) +/-10% or +/-1 
+I· 0.2 +/·20 mV NTU Comments 

. . . 

340 
\OO:£ IS".o1 2oo s.on l.r.t1 1.58 (?./8 -37- 7-'2-3 
too~ IS'.Oi'J 1-Do .4-1 1.31 b.1Lf -~'tl il'+ 
I oo8 IS".Io zoo j,(J I?> I 
\Oi\ IS.II 7.-oo 
I 0 ILf 11:).12 WO 4.'2-

102.0 Coilec--tl/) \/311- 'ltoS- :>1 )/ 

Well Diameter (In) 1 

~ 
2 3 4 6 8 10 

P•o• __L_ '' j_ Volume (galltt) 0.04 0.16 0.37 0.65 1.47 2.61 4.08 
Volume (uti) 0.15 0.35 0.61 1.40 2.46 5.56 9.88 15.44 



Project: 

Monitoring V. 

Unocal Wichita -~i~ring -Ht--JA - G-3 
Location: Wichita Kansas 

Well Identification: TW -2-A 
Well Diameter (inches): J__ 
Screen Interval (feet bgs): l 0 ° '3 -I Cj 09 

Pumo/Purqinq Device- Bw \~ 
SamQie Time: 

Time 

19-f1 
I e-,o1 

l(oiO 

Well Diameter in () 
Volume (gallrt) 
Volume (Uft) 

Water Level 
(It BTOC) 

<A (o ( 

-

Coli 

(o(O 

Purge Rate 
(mUmln) 

-

c+ Ju 

1 
0.04 
0.15 

Volume 

~~ IL a 
o_.(,~ 

.,._ 8_0 

N3 I I-

LO 
0.09 
0.35 

Temperature 
(•c) 

+/•1°C 

-
-

TW'Z.. 
11.30 

( ('(\ ":.Jc.m \ 

Specific 
Conductivity 

~ 
+/-3% 

-

-

~-OSl 
D-'l11o 

3 
0.37 
1.40 

Dissolved 

(%or g/L ofaw. 
+/·10or+/· 

Oo2 moiL 

-
-

~ I 
"'ci.>M 

4 
0.65 
2.46 

I {)~ 

Date: 
I I 

Well Depth (feet bgs): "-"'2-4-ok 

3 we<l 
Vel 

Well Volume: IS. !o 'B 1 
;... 0 0\6 ~ 1.-S 3 cJ >< 3 "' ] 0 ~3cv\ 

Puma Intake Death (feet BTOC)o N /A 
I 

Anal~ses/Notes: \Jocs ,cot-,l"tE:t-,s;.o~ ,-roc, C...\, A\\::._ 

pH 
(SU) 

+I· 0.2 

-

--· 

'1-25"" 

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+/·20 mV 

-
---

11 

8 
2.61 
9.88 

Turbidity 
(NTU) 

+/- 10% or +I· 1 
NTU 

-
--

_!--1-kY-

10 
4.08 
15.44 

-

b 0 reoc\ o.-,Cj ~ r'\o n lo o._j '{ S T 

Comments 

A&~td ~ I 0 _ c\..r:w:>s of- t+c.. I 
-to Vo A v lnlS 

0 

\-to Vt bec. recult n_g_ <-"I le<--kd <n-d-
0 ~ cl 0 Sed l"' 0 ~ .(\...._, -\+, ..,_,.__ccl ( 

'Is l 'l>o P..,be ...-o..s d.cs-w..-.1-,oll> 

Pogo _L of---+-



lP '-" ·HCIA.) 
Q....o.r-fer\ Monitoring ·• ~ Purging Form / lco;c-;:,__ 

Unocal Wichita- -...ow Mo~oring -~l~e(et-A-~'± -"'D"-'ate"'-: __ 3=--t-j__,'L=-4-'-/;'--'-1 .:.._\ --------------Project: 

Location: Wichita Kansas 

Wellldentification: :CW-3 
Well Diameter (inches): 7.. 
Screen Interval (feet bgs): I S. 3 -19 . S:: 
Pump/Puroino Device· \P¥"•<:.fnlft<... ~ u.mf2 
Sample Time: J(o i~ 

Water Level Purge Rate 
Time (It BTOC) (mWmin) 

ISSio 31~ Pumpon 

Volume 
,Aurged 
4L 1>r oal) 

Temperature 
('C) 

+/·1°C 

I foil 1-3 .91 I Q) 2:70 I C-;./9 

Field Personnel: 

Well Depth (feet bgs): 

Well Volume: 

Pump Intake Depth (feet BTOC)· ·" I '1 ~ 
Analyses/Notes: \J OC...s , \J FA., . Col.. , M~ 

Specific 
Conductivity 

(S/m) 
+/-3% 

Dissolved 

O=ge (%or. g/L) pH 

Oxidation- \) 0 ~ t i _ b::t/ \.l S 
Reduction Turbidity \nc_)~ ~ fTO I\ T ' 
Potential (NTU) 

+/-10 D +/- (SU) (mV) +/- 1 0'% or +I· 1 
0.2 moil +I· 0.2 +1-20 mV NTU Comments 

lg: 

./() 0.(61 OJ ... "OJS L)) 
. I o o -"'S' o .2. c., "1 t 'Z.-?:1 
./0 '0-bf o:z. fo -'19 20 

I. IO DS1'/o z.. f .0 30 4l.s-
.I 0 OS3'Jo.7. l.OlJ _3) 
. lo o.n'lo z.. '1 0 I :> 2-

I (:,t; f-- C..o II ec,..··f-1 UN 3 i/- TW 3-- ) ~0 I AMe.d .- to dn.ts o-f Hc..i 

Well Diameter {fn) 1 ~g. Q:) 
3 4 6 6 10 

I I Vo!ume {gaVft) 0.04 0.37 0.65 1.47 2.61 4.08 
Volume{Ufl) 0.15 0.:35 1.40 2.46 5.56 9.88 15.44 Page of 



Project: 

Location: Wichita Kansas 

Well Identification: U <; D -I 
Well Diameter (inches): '2-
Screen Interval (feet bas): lo-2/ 
Pumo/Puraina Device· ~ CU \ e,.....--
Samole Time: \ 00~ 

Volume Temperature 
<•c) 

+/·1°C 
Water Level Purge Rate Puraed 

Time lit BTOCi lmUmin\ . (L ortaam 

-
lOo3 - - ·G-, o ·-

Well Diameter (In) 1 ,_, 

® Volume (gallft) 0.04 0.09 
Volume (Uft) 0.15 0.35 1 

Monitoring V 

WI <; I CJr{\) 
Dissolved 

Specific Oxygen 
Conductivity (%~~~'= 

i6IM!- +/·1~"'"""-
+/-3% 0.2 mg/L 

- -
- -

I 

3 4 
0.37 0.65 
1.40 2.46 

Purging Form 

Date: 3/ L3/l) 

Well Depth (feet bgs): '-' 2\ 
Well Volume: II <;"J 1 

>< 0 · I b :: I. q 'J c,..l X. 3 = f): Co ::1 c...l 
Puma Intake Deeth (feet BTOC)· r-J i .!"..-
Analyses/Notes: \JQ(_<;;, C.O .._, 1'-tE.E, <;o ':1 , I\) C..., C.\, A\~ 

6 
1.47 
5.56 

pH 
(SU) 

+I· 0.2 

Oxidation- i)o rea.donC\ ~ \-lo~'b" I ~ST 
Reduction Turbidity J ''"i 
Potential (NTU) 

(mV) +/- 10% or+/- 1 
+1-20 mV NTU Comments 

6 10 

Page_i_of 
2.61 4.08 I 9.88 15.44 



Project: 

Location: 

Monitoring \· 
Q..~\ .... 

Unocal Wichita-- GW Moniforing- MN A- 0 S 
Wichita Kansas 

Well Identification: US D-2 
Well Diameter (inches): 1-
Screen Interval (feet bgs): (o ~ '2-{ 

. Purging Form 

W ~lfl,,e_ • ...J PI D e: o.off""' . 
Buck+- f'l D ~ o.off'""' 

Date: 3/23/11 , , 
Field Personnel: Kim Nguyen; John O'Neal 

Well Depth (feet bgs): ""'2.0 ,f 
Well Volume: IO, ~'2 1 

'I( O.(o j-::: 0. tf L lC ~ ~ 19 '3 L 
Pumo Intake Deoth (feet BTOC)· "" 13 ~ 

Lou..~ Ffoo...u 

"~(c-.., 
o.-..t 

Pumo/Purqinq Device· Pevt <;-\-aJft~ pu.m~ 
Samole Time: I "2-1 ( Analvses/Notes: \JOC,. C..O, M £E So .. \OC C. I A~~ 

Dissolved Oxidation· i)O ceu.dona " 1-\c•·,b""-f '{.SI: 
Specific Oxygen Reduction Turbidity J 

Volume Temperature Conductivity {% ordilQ7CJ') pH Potential (NTU) 
Water Level Purge Rate ..EJ,Jrged (°C) ~ +/·10~ (SU) {mV) +/- 10% or+/- 1 

Time (ft BTOC) (mUmlnl fiLbr oall +/· t•c +/- 3% 0.2 moiL +I· 0.2 +/· 20 mV NTU 

\ I 3'0 I 0 3+ Pump on - - - - - - - -

I'LO( lO.ICC lon 3.0 1/.G::,~ 2.?0 3 s'fe:,.l /.31 109 3lf.l 

l2ol IO:l9 100 3 .!o ICCl.lL1 1-J-!2> B':l ~o.l 1-3<6 IlL. 3S":'i 

Well Diameter (in) 
Volume (gallft) 
Volume (Uft) 

1 
0.04 
0.15 

. 

~:~9 (( ~-~~) 
0.35 v 

3 
0.37 
1.40 

4 
0.65 
2.46 

I 

' 1.47 
5.56 

8 
2.61 
9.68 

10 
4.06 
15.44 

Comments 

A dd.e.d "' ( 0 dvop~; cf 1-f cl 
lvt VoA vtcJS 

Page t of ___._/ _ 



Monitoring·~ 
Q..~ .... 

Unocal Wichita- ,..,_GW MOnitoring- H NA- Q.. ~ Project: 

Location: Wichita Kansas 

Well Identification: US I> -3 
Well Diameter (inches): 2. 
Screen Interval (feet bosl: (Q -'2.-1 
Pump/Purging Device: Pe . .....-ts·h:U-h ~ (?1..LY11f 

~~ 0 ( ) Sam(:21e Tinie: 0 yY\. ~ L Crl'l 

Dissolved 
Specific 

~ Volume Temperature Conductivity (% 
Water Level Purge Rate ~~:ged {"C) ~ +I· 10% or +I· 

Time lit BTOC) (mUmin) r gal) +/•1°C +/-3% 0.2 mg/L 

13c:>?, IO.Ltl -Pumo on - - - -
I 311 iO:IC I(__,() 0 .Y.<a i!.W I '?)f '2:13j '/-.'0 

131'+ 11. 02. I Coo 0 "Ho 11.\0 1.'2:.3 1-1.>3 '-t.1 

1311 l.lo lt:;O I.Lf ieo.ra1 ,_ '1-1- z.~<r 1-J:~ 

13'2.0 1.£...9 IC'"O 1-'61 >'"1 lhrz_ 1-?.-~ '2-./1 l't:e 
\~3C 1..30 s-oo 0.e10 IC::.q<o I. '2.-~ L..b'f '1-.fo 

134-0 13fifl SZ-s- /2.. I iS'./(p L'ls 2..'1'0 t.f-.(, 

13\0 IS".I9 ~7_( 1.3l-o J£:;.0J9 L '1--"1 2..bb/'i:.l 
~~~c: \~<;"(,; (2-~ I fo .!s- L33 '2-.C./N .I 

.-2.-0 

I LfoD Co ifE t.c-f- /UI ~ott- ~SD3-b~O 

Well Diameter (lrl) 1 
~:~e (20 

3 4 
Volume (ga!/tt) 0.04 0.37 0.65 
Volume (Uft) 0.15 0.35 1 1.40 2.46 

1;, ....,ell "<>l~ t,U~II heAd PI 1)-:::. o. o ffn 
gu4-eT- ? I 0 ~ o.o fi"...,.-, 

Initial Water Level feet BTOC : 

Well Depth (feet bgs): ,... '2.-1 
Well Volume: l0.!¢1.-' 'I( O.<o I~ fa. <o L )<;. 3 ;:c l9. ~L 
Pump Intake Depth (feet BTOC): "" 13. S":

1 
Bofun1 of' u,ell 

Analvses/Notes: \J 0 (.._.,. C'O. _Mff_.C.O. ...::t::Q.C C.\ A\k.. 
Oxidation- l>o ru:...d•n<j" ttc.-.bo../ '-!'<> r Reduction Turbidity 

pH Potential (NTU) 
(SU) (mV) +1- 10% or+/- 1 

+I· 0.2 +1·20 mV NTU Comments 

- - -
/.02 'io !3 
fo9_'6 9b Lt.3 
(.;,_93 IO'i 0.0 
b'iO 09 o.o 1\ t 3 w-ell >lo I '-'me£; 

~.COG 110 1- 0 lou-e.- P•VYlP ,n·lu.k-h> IJo+tc>m 
fo .<6l(- I '1--1 4-2./ 
~fo_k 1~.3 (,,(o 
fo.SI 113 I o. I 

Adde.& "lodrvps o-fHC-l 

e.1 ... w:Ho Votl vrcds 

6 8 10 

Page_j_or I 1.47 2.61 4.08 
5,56 9,86 15.44 



Project: 

Monitoring \ 

UnocaiWichita-~?nitoring -MN A- Q.:S 
Location: Wichita Kansas 

Well Identification: l )S D -(V\ w-3 
Well Diameter (inches): L 
Screen Interval (feet bgs): 15 -I 9. (., 
Pump/Purqinq Device· ?:, CL\ \e....-
Sample Time: i04-0 fmCJcHn' 

I' Dissolved 
Specific Ox~ 

Volume Temperature Conductivity (% (ff" mg/1,}.: 
Water Level Purge Rate p~~ (•c) "i88Ml- +/·1~+/-

Time _(ltBTOG)_ (mUmln) (Lo a +/-1°C +/·3% 0.2 mgll 

CFBc ·"' c:uh':5 . . . 

OCIS""D - - ?,,«;" - - -
\040 C..O\ I c-P\l N31 1- lJS.D-~ I"\W3- :>s-o I 

•. 14: l 16 4- Lf'-1 (o.'lo/1.2.. 
I 

/ 1"--.. 
Well Diameter (In) 1 

0~9 ~ 
3 4 

Volume (gallfl) 0.04 0.37 0.85 
Voli;me(Uft) 0.15 0.35 1 1.40 2.46 

Purging Form 

Date: 3/'2..-3/ I I 
I I 

Field Personnel: Kim Nguyen; John O'Neal 

Well Volume: \ \.lo / X O. \{0 :::- \."\ Z)cJ K 3 e$'.G:, ':)o..( 

Pump Intake Depth (feet BTOC)· ~~ I A . 
Analvses/Notes: \1 OC.c; 

I 
C..l, A\k.. Co-z.., N.~ <;.o'-' ""ft)c 

Oxidation-
Do .-eo..d•n'): r\bv •bo.f V~ .L Reduction Turbidity 

pH Potential (NTU) 
(SU) (mV) +/- 10% or+/- 1 

+I· 0.2 +/·20 mV NTU Comments 

. . . 

- - - \N e II c>-. ...,-qe. c\ d.ru 
_J 

,A d <i<>t\ .. I o <i.r-c f> •·Hh:-t ... --to \/Ok 

l.3o 59 5'03 l+onbn.. ~''"''I~ o u.:t-of' 
dosed off -B.ou.r-1-h...-u... c..e-1\. 
\lSI J)o P<t> bt 15 de u;" h•le.. 

~ 

6 8 10 

\ 1.47 2.61 4.08 l 5.56 9.88 15.44 Page or 
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TEAM -II 
Synoptic WL Survey- 2011 Annual GW Monitoring 

~ 
MWID T.g Date Time DlW (It, BTOC) I, 

~ MW-8 ~11o/ll ',:,; .~ I" wM<r l"'<-ttr w.v«- cc,,4 
7 MW-9 1331.16 I hi~ 0( q, j') ~ ,, ~~~ /;;I. 2"1. 

MW-· 1348. 
MW-15 1348. '5 :o 
MW-13 1347.77 " _MW-125 1348.46 

" MW-12C 1348.32 -11.1~ 
P-4 1326.13 I C. I!:> "i.'"il t.rJJ 
P-3 13272!l_ .N 

. MW-11 -- ~notflnd 
R-9A' 1328.07 ! not find 

MW-23 1327.38 >d .v.A ' ,~ .. 
. ~~ 

fX. """/AI(. 
23 MW-22 1327.J"-- IC.ll 10-1~ I -~ 

MW-i 1339.92 .Ill /"10~ •-t,~O I 

~~~~a:-;1; "''-" ut.:~eidrthem most USD-13 1331.07 jf./ZI>j~ J'lOI 10-83 iiiJ lA!<: 

M1b!u 
Have metal ·:c~_ges·: on the w~:,;.a~~Well 

lv., I AI' 18 
Iii "lo Joe 

1350.02 13'17 _. IZ.- -z.E. 1 ; and rusted bottom; 
1'7 W~ll caoes are' 

... 
19 1344.81 13 'wz. 

!~No ~·'~-
/34B 

Have metal "cages" on the wen pad; Well 
!u. '" v 20 

!11-M\ <A- v>-"'V'~'[.~..,._ 1350.03 fdtiJ/11 J?J, 7D ~~~~' · ; and rusted at the bottom; -· I caoes are 
33 U5D-4 1346.73 .oo 

~ 35 
_52 USD-1 1345.65 11.•, (II .cr """"'~ q\-?? IJ>i _,, Jf '1> ~ Z~• ,, .i Ocl-1- .;.-• ..; • 
54 U5D-3 1347.06 c. .li * fWit>f "'""' •v -~~ , """"ol o'* 
53 U5D- 1346.6 '-'' '.4 ""' '"' II 

ii T~77 itJt~1rfiJ! 
_I • 'f,ZI 

PMW-2 1343.63 ~/W/Il li'{__g ;u .o<o 
In line wllh the sand/gravel piles {against lf'l'li A(. buidllna wan\ 

PMW-3 1343.96 ~/'J-0111 15.0'-1 Located on1 t~i~e:~=~=:~:t of\~~ ~~1.!/A'-. 
1341 

WJr:: 
£,7 II'-"' 11\'l 

II<. 
1344. ·-~ 

22 1344. •/Zb/1 •l' IKN 
45 PMW 1344. ·,hn/ " l{(.t.Jj, II'-
49 ·iii 134~ ~ J: ~ ll<IV/. 

3., 1348. 
2 MW-175 135' .32 

......_ MW-1· 1349 . 
l'l/W.2; 

P-1 ......_ 1348. 
P-2 ........ 1348 . 
P-

~ 
1..IU /·-('r 

P-1• 65 _. 
p. 

P-' D 13! ........ 
p. 13! .76 
P- 13< ,66 ........ 
p. 

i. 
...... 

P-
P-12 
P-5 ....... 

P-10 1349. ...... 
P-11 1351.45 

1351.77 ......... 
5 P-150 1351.69 ....... 

....... 
MW-6 

-"' _R-1A' 1350.78 " 40 MW-4 1350.38 " 
P-8 1349.42 



s~::~e MWID 
Top of Casing 

Date Time DlW (ft, BTOC) ~~:~ 
P-7 1349.44 

51 
~;~ 

1352.16 
_58 " 1352.2 

" P-175 NOTEc This Is different from MW-175 
....... 17[ ' 

-·----------

P-19 ........ NI-l I n 
BPZ-· ........ 52.06 • • I 

BP ~'--- 13~ ,,62 
1"31 .n 

BP 13~ ,_1N,. 
BP 13~ ,_36 
CPZ-2 ~.5 ........ 
CPZ-3 1352.2 " ~PZ-4 1351.9, ........ 
~PZ-5 1351.8, ~ 

CPZ-6 
cpz.; 1352.01 . 

~ 29 MW-25 • 1344.25 /,J1Dh! lt.. C,R I~ l'f 
TW-2A 134 . 
MW-24 ·' !./Z.Ofll lv?~ to.Z.!> 11<111/Atl. 
TW-1 134 . 
TW-3 134 . 
R·2A" ~4; 

-.1; 

15 ;_ 1: 
56 :-SA" l.9 

1345.36 k«-_ 
PZ-2 1328.59 
~-SA" 1327.45 -----cllbld not find; 

1/Jq ~,:~:longer I 1 
C?; Forklift "'' MW-19 1331.85 ~/lJ)/11 1). 11.. "" 

I :~~llbt~x~~ 
38 R·7A" ~24 

.83 
_31 1331.1 

:otir : There are two fire suppression 

r-ftof\1 J7Z5 C,, Bib 
syste~s i red pipes) on the east ,/ .. /•" 

42 MW-21 1332.01 =;ed , Coleman building. The well is 
... ,, 

I of the northern most 
fire. UJ-'tJ' i system. 

12 R·11A" ~ 
; Go to side exit door (on east 

"· o/A '' 't/2.-"(J I /0.81 side-~fCo!eman building. There is a #15 
50 MW-20 1331.89 115'1 on I door. Head west. Pass the 1st -· I ~~;~:::~~:c~~~";;e~t: located -20 ft 

c.? c - 1.. - 1-olo-\- ;-y,'j-\-t),.\\ ~ \ Re.rr-0\k..- k...... M"P 

-~~ - ---M~J>~-=-I-.-t)-----B~--I-'-t--Y\--3--.fl+--eac7'1""-~--t:<A:I::U' -1~-~ 

1"\ove.c>-. I Y?'-1 3 cv(!),.,..n? ---"JY\C weJ\ 
1"\oV{.t\.. 17% '-l c.oiVf\'\~ 7 ~'1 Yle 1)-X.\\ 



Synoptic WL Survey - 2011 Annual GW Monitoring 

MWID 
TOP of Casing 

Date 

-.;- MW:e: ~ 

------~~7~-k~~~~~~~ 1~36 
MW-m l4R.30 = ~ 
·W-13 l4;.77 

MW -128 l48.46 
~ 

--p:;;- 1326. 13 
P-3 132'-28 

23 MW-22 1327.78 I I 

USD-13 1331.07 

18 USO-MW-14 1350.02 

1344.8' 

20 USO-MW-16 1350.03 

Time DlW (ft, BTOC) 

.} 

~~:~ated f the northem most 

I Have metal "cages"on thewellpaa; "e" 
!cages i ; and rusted at the bottom; 
lw;ll ca0es .ce 

I Have metal "cages" on the wen pad; Well 
~~ag~s i j rusted at the bottom; 
lw;ll c•aes "'" 

IJI.II.It , 

IN. 

t=~~~tj====~~~----~~13~46 .. •07~~--~---+--------+----------------+--~ 
52 ~ 1345.65 

?? 
--,:;;;- ~ 

~ 1346.6 
48 MW-5 1348.72 

PMW-2 

PMW-3 

PMW-· 

' 
P-1 i 

1343.63 

1343.96 

342.31 
344.47 
344T6 

345.11 

1352. 
1348. 

~~u:~~;~a~l~e '"""'"'"v"l piles (against 

I Located o~1 niles ' of the ' wall\ 

.Ti.Olii "'~ I. I 0 

8 
"C"Q P-? -:-

' . 
•• 
m> 

~~-~~~--~~~+-~"~<2----+,--------------------+-4-~ 

1--
1--

1--

40 

P- iD • 
-,~ ~ 

; . 
R-1A' • 

134<. 

.66 

135' 77 
-135T69 

1349.58 
1350.78 

,, 
--,.; 

. ; 1\ ,,., 



51 
58 

15 
56 

_30 

42 

13 

50 

MWID 
Topo< vasmg 

Date Time DTW (ft, BTOC) 

P-7 I 1349.44 
MW-28 , 1352.16 

MW-26 1352.2 I' tlo 
P-17S 1 1351.8< ,.,__, NOTE· his is different from MW-17S 
P-170 • 1351.8' 

lo. ·"" 

P-19 • 1351.78 
BP; -1 1352.06 
BPZ-2 1352.62 
BPZ-3 135' H- · •• -
BPZ-4 1352.D4 ."\- .... 
BP 1352.36 .. ~ 
CP: 1352.2 I· ;c 
:p: 1351.95 
:PZ-5 1351.85 

:PZ-7 1352.09 

MW-25 l44.25 
TW-2A .41 II,!)' ~.1.0 I IIHI a 

MW-24 l46.38 :::: C. I~·, ... 
TW-1 l41. \loOC 3,l<'l- N\-1 ' 0 
TW-3 l41. 

p; 1333. "' 
R-4A' ~8 

,1##-
R-6A' 1345.36 
PZ-2 1328.59 
R-8A' 1327.45 

MW-19 1331.85 

'Could n~~-find; Coleman 
inside; All previous frames of reference .. , Jt..\l 
are no longer in existence; Forklift rKtv lr"VO 

vf.>o;;' a•u•_ moved boxes in area JO 
· li I the well to be located 

II 
I nl".;:~tinn: There are two fire suppression 

i red pipes) on the east 
MW-21 1332.01 Coleman building. The well is .a.'l/ AJL 

I n£ the northern most "'""-
,wall 
I located 

' i system. 

1'1 11/Jo 
R-12A' 1330.85 \1-1.'\-

MW-20 1331.89 
I side' Col~~!~ ~~~d~:~t ~0h

0

;r~0i~ :a;~5 
I on- door. Head west. Pass the 1st 
I brown structure beam. It is loe<>tedl-2•0 ft I 
!west of the structure beam. 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: i'-\ W ~ ::L 
Well Diameter (inches): '2--
Screen Interval (feet bgs): I B. 0 1 

- zz. "I 
Pump/Purging Device: J? e,r) pu<np 
Samg:le Time: 

., 
1

t3Y> 
I ~ater Level 

Time I 1ft BTOCI 

~053 
\06i~ l'·j,oS 

JOS"' J '1 .o I 
11 O;t V-t .o2. 
\\ o::. l"j,Cl"\ 

\10~ II.! .oY 
I I II H. o«> 
\ I ll..J IL..j, OCo 

1117 1•/.ol 
II:ZO f'i.<Y7 
1\Lh wLie. 

Well Diameter (in) 
Volume (galffl) 
Volume (Uft) 

Purge Rate 
lmUmlnl 

Pump on 

;t!]t> 

;;l50 

a!'>o 
;;1.~0 
Uo 
2.?o 
t..'?., 
.1.!?0 

~6b 
~A ">· 

1 
0.04 
0.15 

Volume 
Purged 
fl or aal 

-

./Y\{) k 

0.0 

0.09 
0.35 

Temperature 
t'C) 

+t-1~c 

-
ll' .al..! 
if IS 
ll. D( 

lt..7'l 
I~. 'iS 
VI..Si.> 
j(p. 7'-1 
/(.,.7 3 

/&.t..£1 
!JIIJ (, tl 

2 
0.16 
0.61 

Specific 
Conductivity 

(mSfcm) 
+1-3% 

) .3<.. 
1 .,;s 
/,3C:, 
). 3'-1 
J. ,3? 

1.3'5 
/.3? 
1.35 
J.~s 

- 1"\.l.v 1. 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mgfl 

3.11 

.l.JP, 
1.10 
1·1.1'1 
J, ;n 
).07 
o.q'i 
() .8(., 
O.Rb 
~oyo 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 maiL 

O,o;L 

0.0\ 
6,0 I 
o.oo 
{'). {)0 

~ 00 
o.oo 
6.b5 
0. O'-{ 

Date: &l;zl/11 
Field Personnel: \(_I m N 3 L"-) e-n ' A n n (), Ku.n \'-e \ 

Well Depth (feet bgs): ;24. 3 i 
Well Volume: 

Pump Intake Depth (feet BTOC): ..-"'\.ooo Z ( 
Analvses/Notes: 

Oxidation- Welll.eoJ. Pu>"ab PI'"" 
Reduction OS~ \?II)= o.o I' I'"' 

pH Potential Turbidity (NTU) B~t- P ll>"' o. I I' I'"" {SUI (mV) +1-10% or +/-1 
+f-0.2 +/- 20 mV NTU Comments 

c,.e<.J -II. 3 20. ·z.. 
~.8'-i -nA.. jt}. q 
{..81 -181 5,5 

I 

&..1'1 - 178 (,. z_ 
~.7? - }84 4. j 

{.,./1 ·-iS? 5.0 
(p.Cl1 -;az. '-f. (, 
(,./0 -18 3 '-/.4 
1.>.10~ -J81 '3. z.. 

. 

' 1.47 
5.56 

' 2.61 
9.88 

10 
4.08 
15.44 P•o• __ \ _ of __L 



Project: Unocal Wichita • 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): i .. -" 

Screen Interval (feet bgs): U "'~""'"' 

s 1 r \<\"2-,;; · 
Pump/Purging Device: 't' ....._, •),... \ \....• ~ 'Pv-~ 

amQe 1me: . 

Time 

\~11.. 
\;,'"tO 

\Yl.;~ 

\~1-\c 

\ '!:,tJI 
\~)1. 
P;?>-:} ,,4-'1 
\~41-
l"?Sl.. 
\ '115-::j. 

1Drb1. 
\L\ ~ L\ 
\40 \. 
\b,c 'I 
\4\1. 

\-'\ \"' 
\41-0 
\<\-1.'5 

Well Diameter (in) 
Volume (galffl) 
Volume (Lift) 

Water Level 
(ft BTOCI 

\4 -~ 1.. 
\'5 ."\?... 
\1- .. 65 

\i,- .T<\ 

l g. " 
\>1{,.\2.. 
\'?>.\S 
\~-14-
\'6.\0 
\'€. '1--1 
\'0. \l 
'?-~ 

'\)., ..... 
\~ .'0~ 

\'\.5'"> 
\o., -1-4 

l.Al.A,o 
~-lo1-

c.....\\. 

Purge Rate 
lmL/mlnl 

Pump on 

\t;O 

l\-00 

1-'50 
'"USC> 
V$0 

1..150 
~0 
"1...'50 

"VjO 

1/S'o 
b c. .c. 
otJ 

~Ot:l 

?>oo 
:,oo 
~oo 

1,oo 

"'>r<.-l. 
1 
0.04 
0.15 

Volume 

,;.~·d r oall 
~ 

. 
O.bO 

I, So 
't .'1,0 

1- .. ~() 
":> . ?...o 

4.4-5 
15 -1-0 
lo.'\5 
\3.'1.. 
q.'\S 
-
-

10- OS 
\0-'\'5 
\\.gs 
\;.cs-
\4. ?...~ 

?._.., 

'-" 
0.09 
0.35 

Temperature 
("C) 

+/- 1°C 

'VL,J~ 
~'b-49 
\ib':il 
\~-% 

'?...1.'5'1 
1.:~ .41-
1.4 .I,. I 
"1-5. "?JS" 

1.J .. ~ 
1..+-11-

-

-
V\-. '84-
'Ul. ll.. 
\C.,.% 
\'~, • IY"T 

\'\-\'1-
\.... \11-..l 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

I.; I 
\ .:,1.. 

\. Sl.. 
\ .t\-1.. 
\. ~5 
\. '?, 5 
\·':>1-
\'~'I 
\. 4o 
\.2\- I 
-

-
\ • .<\-'3 
\. 4q 
\. t.,q 
\-so 
~ ... :.' 

lo \\ - M.\..\ 

3 
0.37 

1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mg/L 

15. co 
1..- • 'B 3 

\.1-?l 
1 .or 

-z. .'?> s 
+ \., 'l 
A 83 
A, '64 
':> oo ·"i> 
5-'>1.. 
~ 

-
4-. "c>1-
4-"!>4-
4-7>1 
'"l;, .. ":\-1-
7, -"'5'\ 

4-oAo 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mg/L 

-
1..· 10 

1.. -I.. 

'l-·':1 
"1... 4 
1...' 4-
2.4-
'-·+ 
2A 
"2..-.t\-
'--4-

-

-
~.?, 

-;. 0 

'1.. A. 

2.-:j-
1... \, 

Date: l.o/'2-4: {t I 
Field Personnel: J ol-1 V\ 0 1 N e. cd 1 1'-J o.--\h CLn 1-fe.n c:J 
Initial Water Level (feet BTOC): \A . \.. "'Z.. 

1 ~"\" '-
Well Depth (feet bgs): 1...-"L. -:t-o 1 e, '"\ o '-

WeiiVolume: \.?...'( j"\ "b .. ., ... \\""'""""'-'-"'- \4.""-
Pump Intake Depth (feet BTOC): - "')...o r ~\' "(.... 

Analyses/Notes: 

pH 
(SU) 

+1- 0.2 

-
-::r . 14 
::t-. 18 

":f. oS 
1-.0~ 

-:r. 11 .. 

+."2..4 
+:?>s 
~A-I 
1-:51 
-:r- \. 1.. 

-

-
1- . "'!.-:}-
'"+.II. 
'"::\-. \ \o 

1- .ll4 
+.oo 

6 
1.47 
5.56 

Oxidation-
R_eductlon 
Potential 

(mV) 
+f· 20 mV 

-U _...,.. 
·v~ 

\~ 

- It 
-4\ 

- "'2. 
-~4-
~ ~~... 
-'!!:lo 

.. 

-
-\8 
-"\ 
~'\ 

-1.. 

0 

8 
2.61 
9.88 

Turbidity (NTU) 
+/-10% or +f. 1 

NTU 

10.\ 

\0,'\ 

lo-4 
q.o;-

'~-s 
\<e.!. 
\"+-':> 
~.lo 

\\3.1-
\"-·5 

-
-

1...1..1... 

\"\ .. '\ 
\~, D 

q. I 
--=\- . \, 

10 
4.08 
15.44 

~w- "'"-"·'~- .,. -

Comments 

~{\~· k-.xL c...-.:1. 

-~ \.-\..L....i,! \j 

. 
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Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 1"\W' 5 
"]]h 

Well Diameter (inches): ~ 

Screen Interval (feet bgs): 4-. S ' -zA- · ~ 1 \,8~ 

Sam(;!le Time: 

Time 

\1?.>S 
\1..1\-1... 

11..-1\--:t-
\1...'51.. 
\t-51-

I \'t-78 
\:; \1 ... 
\~I'L 

l"bl"t 
\~"l.G 

I ?,1..:~ 
\ '?, 1..-5 

Well Diameter (in) 
Volume (931/ft) 
Volume (Ufl) 

Water Level 
(ft BTOC) 

\ 1,... '5'i 
\S.'6c 
\'\ .1-S 
1-"2---5 'a 
1.--S. 8 I 
~ ... l\ 
'?'-'""'-

'2.-0 . 'BS' 

U>-"T'"t 
"}..(). 'il:, 
1....0 -'0\ 

C.....\\ 

'5"-1/~,A 
Purge Rate 

Pump on 

~:>.e.,. 

I) .qra 
l,)_~?J 

!.J.'\e 

"' -d 

~\j j 
tJt.,<;:,O ~~ 

loco 

looo 
(p()o 

\. ~ 

1 
0.04 
0.15 

Volume 

p~~ (Lo a_ 

<\ :~<; 

" -1..-5' 
~·\S 
\"' ~ s 

L.c .& 
o..J ' 
~._(b.-; 
'-~·Ia 

"2.:1-. 05 
-t..-'2.-. '5' 

1.0 
0.09 
0.35 

.. 

\1 

.. 

.. 

Temperature 
t•c; 

+/•1°C 

. 

n. lo «\ 
'1,~-1:11-

3?>-A I 
~:, .1-S 

... \-\-\.<--.\- \ 

1..:3' 2-4 
\1-.":j-\ 

\?,-.~'5 

\1--3~ 

\9... \.)~lo 

2 
0.16 
0.81 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

D.oo3 
() .oc?:~ 

o . otii 
\) . \) ()/ '2, 

vo'l>-<'- -
\ -S'L 

\.''\ 1-
"2.. o I 

"2. ·C '\ 

\\- ~....,~ 

3 
0.37 
1.40 

Monitoring Well Purging Fonn 

Hortba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 m_g!L 

. 

'5. IC 
5-00 

_'!_A I 
4.%3 

f-<.lr <.... 

I. 1-'\ 
1l.3'f, 

0 ·13 
0-~o 

... () \, 'l, 

4 
o.es 
2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+I· 0.2 m·a/L 

O.t>O 
0-00 

0 -OD 
cA 

' .Q_ 

I · l 
e.e, 

() ·'S 0 
0 .-'\-

Field Personnelo J OYl Y\ 0 1 N e. cd 
1 

t-J a--\h ~V\ \-+e.n c::J 
Initial Water Level (feet BTOC): \ 1.. · '5'\ 1 "'b -r o L 

WeiiDepth(feetbgs)~ ~ l....":\-.4' ~-ro'- (3h.z/" 
WeiiVolume< <\.\.?::, j"'\ j "'\:)-.,...,._\\ "~\. ~ "1...S. 'a"\ :j"\ 
Pump Intake Depth (feet BTOC)' ~ 1 .. :~- ' 'i0\1> L 

Analvses/Notes: 

pH 
(SU) 

+f-0.2 

':\--.A-1... 
-=t-.41..-
'1- .+1., 
"'1-. 3"' 

~ ~ 
":t-.o1-
\o .'\0 
t., . '01., 

\..M 

6 
1.47 
5.56 

Oxidation-
R.eductlon 
Potential 

(mVJ 
+/-20 mV 

'5~ 

~1.. 

'St 
51 

~~ ... -\-\. 

... .1\;S' 
-'\-1.. 
-45 
-41.:. 

' 2.81 
9,68 

A~' . 
Turbidity (NTU) 
+/-10% or +/-1 

NTU 

\, s 1--
lo lo 9-, 

\.-:r-Io 
lo ~I:) 

~----~ ....... \ 
\:,.'6 
<\A 
'£.., 5 

\. '\ 

10 
4.08 
15.44 

"I Q'-<J.;. 0. -~ 

Comments 

\k,).,. t<-1..-\- < 0 _"::"-'1/L 

_J_ 

I I Page_. _ ol __ 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: K W - 8 
Well Diameter {inches): 2.h 

Screen Interval (feet bgs): "=\ · lo - I""+ .lo ' lo~ '> 

Pumo/Puraina Device· 'V~ ~ :.\--. \\-..~ L..- ~v ..-.:~ 
\1-z...c; Sample Time: 

Water Level 
Time 1ft BTOC) 

iOI~ \.lo'\ 
\D1.\ '- .7... I 
IO'Lf "2. . ~'I 

I 01.-1- '2..-4-~ 
\O'l:>O '2.. 4'1 
\0~3 ·2.. ss 
I 03!; 4.-oo 
104-3 A .o s-
\'0-\-~ 3.1-s 
IOS3 ~.'TO 
It>')~ 4-'lh 
I I c 3 '.+. '5 I 

I I t>g 
llo01. 
'11 e 
\\ v3 
\\v; 

Well Diameter (In) 
Volume (gal/fl} 
Volume (Uft) 

Lt. 6 I 
t....j,S ( 

.\.loS 

-\.T--o 
G.\\ 

Purge Rate 
lmUmlnl 

Pump on 

"'2.00 

'2-<oo 

'2.00 

<-oo 
"1--0-t> 

iOoo 
\001:> 

'?oo 
Soc 

soo 
soc 
>oo 
(00 
Sco 

'?co 

~C -;,, 

1 
0.04 
0.15 

Volume 

~gad 
"J[OI)_ 

'() . "' 
I 1.. 
I - <g 

2--4-
1>. 0 -
Q,.o 
,._.. 0 

\'5-S 

\S.o 

"1..0. c; 

'1..'3.0 

'2..6-'::> 

l..B.o 

-oo.s 
?>J... 0 

'·" 0.09 
0.35 

,\ 

IJ 

Temperature 
('C) 

+/-1°C 

-
'1.. '-. '\ <\-
-z_.1..- -c; 4 

"\.0. e1-
1,.'2..'3\ 

'2-1-s '3 

\'1-.13 

I <e. 1--S 

\'6.0'\ 
\Ia.?..<. 

\i-.58 
\1-. s;z .. 
17. S I 
11.77... 

\1-s=t 
\1-. \, £, 

\JN 1.:. 11:-: 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

"' . 'Lio 

\. 3'5 
S-'TS 
\,. ::,s 

Ia b I 

\, .-:rio 
"'1--'l-
lo.'Tb 

to ·"~"'-
\:, .1-1., 

Ia .1--:; 

b· "7 ~ 
0-77 
lo--=rl 

1o .--:ro 
V\W8-

' 0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgiL) 

+/· 0.2 mg!L 

0-09 

4-11-
c.() 0 

t).CO 

0 .oo 

0. OCl 

tl . "'Cl 

() . 00 

o. oo 
0-00 

D. oa 

o.oo 
o.co 
(). 00 

().(>0 

~so 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+/-0.2 mg/L 

0. <14-
C>.<>?> 

(). ~>3 
(L 0'3 

~-~;, 

0, C3 

o .o·s 
o.os 

0. 03 
t>.03 

0.0<\ 

O.os 
10. o.<, 
o, os 

0-11'3 

Date: 

Field Personnel: 

Initial Water Level (feet BTOC): \. lo'\ 1 'Y>"'\" '-

Well Depth (feet bgs): \<1 • I. 1 ~''"'- ( .,/ •<;/• ~ ') 
Well Volume: 

Pump Intake Depth (feet BTOC)· 

Analvses/Notes: "'i>W<\1.'2.-lot:>..Y c...o..._ W<\ "' 0.1.. ~«- O'li't ~ O,'t... ~{\-_.,....., • o. ~ :'1_-r_-

pH 
(SU) 

+f-0.2 

s.ss 
SA~ 

'S. S<; 
1:).'5\, 

"=>A '3 
s.J,.J,. 

'5.<\-'C. 
'S.lt,s 

"5. •\4-
'5.f..\-
s. -\:<; 

~. '-f 6 
~-<t <-t 
'5.4'3 
SA:, 

6 
1.47 
5.56 

Oxidation-
R.eductlon 
Potential 

(mV) 
+f. 20 mV 

'2.4-
3"1 
'2-b 

-z..o 

'" - a 
- -z..-s 
- '1.. "\ 

- '1..9 
-'1..-::r 
-'31:1 

·?'4 
-1 y 
-:,s 
-3\, 

B 
2.61 
9.68 

Turbidity (NTU) 
+/-10% or+/- 1 

NTU 

'-I . I 
\L I 

?.+ 
<:>."f 
'S :"\--
),..1, 

s.s 
\ ' "3 
1> • "1.. 
4,.?, 

-z.... :s 
I • y 

y .?...._ 

~:,. 1-

\lo."?, 

" 4.08 
15.44 

Comments 

-s"' ; -\-...l..~.l.. I,-. ">-...,~\\ 

\J~;~\~~ ~~~ 
t-- \_..,..._,~~! -~""" """~ 

"""" (\. ~~'c..-\ 
\ 

~""''-- ¥'~~ ,Q....,_ 

\... ~ .... ..,.::.\ ---- ~ QD _i~\,.._ 

\) _.J I 
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Project: Unocat Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 1 . .'' 

Screen Interval (feet bgs): 

Pump/Purging Device: 

S I T' ampe 1me: 

Volume 
Water Level Purge Rate 

--~~ed Time 1ft BTOCl lml/mln) or gal) 

l)ll4- lD."?JI Pump on 

\ ?,() 1' \0-.1\-1 1..-oD ().'., 

\~10 \0-41 '1-llO I, 1. 

\:-\"> \\)-4-l 1..-00 \. '6 
\?\\7 \e -41 l.-00 '-·+ 
\)1~ {o, 4a, 1..uo ·-;. 0 -
I '?1..1. lll.t\O 1..-o 0 "!7 . lp 
1?1.S \1:>.4[ 1.Al 0 4-1. 
\..,_,'t'O \0-1\-'1, '2Ab t.s 
I ":7:, l I o ·4-) L.-()0 5-4 
\:,:,4 ll).fr) VlO \,.o 

\:,";)1- \0 .. <\4 1,.01) \,.\. 

\1:.4-0 C...... II . 1. .tl " ......._j)_k 

Well Diameter In I J 
Volume (galfft) 

Volume (UII) 

1 
0.04 
0.15 

o.o 
0.09 
0.35 

IJ 

Temperature 
("C) 

+/-1"C 

2..4-51 

1A-C..I 
'1.?-?,\o 
l.-1..- '5b 

1..\-'1, 
L.O. ">CO 
'1.\). <\ '6 
1Aij .. Q 

'-'l· )"' 
1.'1...51 
1..1..% 

\)IJI..I\-

2 
0.16 
G.e1 

Specific 
Conductivity 

(mSfcm) 
+/-3% 

1... 4 \o 
\. '65 

\."{-~ 
\ ·1-S 

\ ·1-1-
1-'00 
\.So 
I. ~o 
I -1-1. 
\.1- I 
\ .1-\ 

"""-'_'1_-

3 
0.37 
1.-40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/-0.2 mg/L 

\,.'\\ 

1- .01. 

"'. +o 
\,.n 
15-'\'\ 
s .'l_,\o 

'5 -ll 
'\-.£!) 
\ .q3 
\. '0 I 
Vt3 

~"\-0 

4 
o.es 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+1- 0.2 mg/L 

() . 01-
\). \)4-
0. 1\L 
0 .,, 

0.11-
0.\1, 

() .1..\o 
o.u 
0-\b 
\). 1\p 
I). I':> 

Well Volume: A. · () ":, j" \ 
Pump Intake Depth (feet BTOC): ~ "<> D 

1 ~ "t"o '-

Analvses/Notes: 

pH 
(SUI 

+I- 0.2 

'5 .I.-; 
s. 5'6 

'5. 5'c 
:;;; . '5't 
'5-'5) 

'5 ·'55 
s.r;o 
';5.50 

t) .'\·8 
'5-5l 

'5-"3( 

' 1.47 
5.55 

Oxidation. 
R_eduction 
Potential 

(mV) 
+I· 20 mV 

1-
31. 

'o~ 
':\-Ia 

H 
'\5 
I o o 
\ \)1.. 

\Of; 

I O'O 
\I I 

' 2.61 
9,68 

Turbidity (NTU) 
+1-10% or +/-1 

NTU 

-

\D.T 

"6 . ' 
..,. ·0 

1--1 
\p .. , 

lo._4 
1-· 0 
~.I 

lo-4-
lo-'8 
':\-."1... 

10 
4.08 
15.44 

-"'"'' \:>.1. 
,.._, 

l \ 

Comments 

"5,.\: ...... s."'- 'W\..t-\ ~ .......... '!'. \... -·'<-
s:;. ........ l.-\ .... 'eli-""' '~ 

.,,..._, 
c.-~ ... ~ ............ ,, .... 

i'>I'<>S -1-<-...:i. \S.l.. t.. 
~ 
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Project: Unocal Wichita ~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: t'\W- liS 
Well Diameter (inches): ;;!., it'\cht.-; 

I .--1 - ..,__, 
Screen Interval (feet bgs): :::> ~ 

Pump/Purging Device: )'42--r·\ !7Vf"f'\P 
Sam ole Time· \ 00 0 

Specific 
Volume Temperature Conductivity 

Water Level Purge Rate Purged {'C) (mSfcm) 
Time {ft BTOCI tmUmlnl IL or gal +/-1"C +/-3% 

()Cfl_,').. l?.'l'i Pumo on 

OCI~S l<. 1"\ 115 n.f8'l 1. G. l 
o'1'io I IP. I~ 300 17. sc.. /. lo I 
0'1'-13 i~. IS ;oo IV3'1 J. i>O 
OQ'II.. Iii-IS Joe 17.2..'0 J,Q;o 
oq"''\ u •. n 300 ll 'z..o _1, V>o 
0'15~ I c,. l e:, .>eo ll. 0;}.. /.CoO 
0'\.5'7 Itt .16 300 1/.oS I. 5~ 
oq5~ 111. IB 300 17. ·L\ l-5'1 
v oc:o .c,,.. ,\ col . .ll UN C.. I\ Mwr7! 

l 

wen Diameter {in) 1 
~g. 

2 3 
Volume {gal/11) 0.04 0.16 0.37 
Volume (Uf\) 0.15 0.35 0.6 1,40 

Monitoring Well Purging Form 

Horlba 
Dissolved YSI Dissolved 
Oxygen Oxygen 
(mg/L) (mg/L) 

+I· 0.2 l]gfL +1- 0.2 maiL 

. 

I.S3 O.'l.b 

_l.tl 0 .Ot'-1 
I.Oli <'-.35 
o.q5 o.4f4 
o.B7 0. '1.3 
o. 7'1 n.'-/B 
0.51 0.'-1(., 

o. 8'2. () !·I c., 

-0'-10 

4 
0.65 
2.46 

Date {p/~J/1\ 
Field Personnel: kIm N ~ L"-) e-n A n n (! \<.u_n ~I 
Initial Water Level (feet BTOC): '/5. tj'=( 
Well Depth (feet bgs): 30. D I 

Well Volume: 

' Pump Intake Depth (feet BTOC): -"' ozq 
na yses 0 .. 

' 
A I /N tes· SitJ[lZ.k>O:S '~ 

Oxidation- Well~ I'll> • o. ;;L. 

Reduction OB l l'tp -= 6f60.I 
pH Potential Turbidity (NTU) ~~.~ I'll>• o.:?> 

{SU) (mV) +I· 10% or +/-1 
+f-0.2 +I· 20 mV NTU Comments 

(,.to; - 0160 /H.3 
1... St.t - ;t,5ft, S.~ 
c,.e3 -2.63 7.0 
(., 9'-1 -251.. 7.8 
(.,.51 -z55 5.;;., 
(,.eo -.;l.39 5.0 
(,.51 -;'1.53 ?.5 
{p.lQ3 -~55 3.'1 

'-..._ 
1'--. 

ff"" 
l'f"' 
ffrl'l 

6 8 

~ p,,, _l__ "_( 1.47 2.61 8 

"' 9.88 . 



Project Unocal Wichita~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: lv\ W ~ l '?, 
., .. 

Well Diameter (inches): "' 

Screen Interval (feet bgs): <\- -\- \ 8 .\o' \, :,)' 
Pumo/Puroino Device· ? ~' •\-.-. \.\-.· <-- '\) • .,.. ff 

'
s~_c 

Sample Time: ""o.7 

Water Level Purge Rate 
Time fft BTOCl _ (mL/mln) 

\':)00 ~·S'~ Pumoon 

\'50 
\<;() 
I "50 

\~0 

Volume 
~urged 

_ «cprgal) 

Temperature 
('C) 

+/·1°C 

1,.-,.1.3 
1..:1...1-'1-

Specific 
Conductivity 

(mS/cm) 
+/-3% 

\.'5'0 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 !!!9fL 

o .1--'T 

0. ol 

(). 00 

YSI Dissolved 
Oxygen 
(mg/L) 

+1- 0.2 maiL -
0 -CO 

b-OO 

o.co 
b.oo 

Date: 

Field Personnel: 

Initial Water Level (feet BTOC): 'iS-S L' "'0\: o c. 

Well Depth (feet bgs): '1-1- ~ ' \.J ~ 
Well Volume: '\.. · I> l.> d"" \ 
Pumo Intake Deoth (feet BTOC)· "' \ \., 

1 
""'\O <-

Analvses/Notes: 

pH 
(SU) 

+/- 0.2 

~. 'SC 

Oxldatlon­
R.eductlon 
Potential 

(mV) 
+f· 20 mV 

"1.-1 

\I. 
\1> 
II 

\0 
\tl 

\I 

Turbidity (NTU) 
+f-10% or +I· 1 

NTU 

\ lo. I 

g. I 

Comments 

~--+-----+----r-----~----+---~-----+----~--~~--1-----r------------------~ 

Well Diameter (in) 
Volume (gal/11) 
Volume {Ufl) 

1 
0.04 
0.15 

"" 0.09 
0.35 

2 
0.16 
0.61 

3 
0.37 
1.40 

4 
0.65 
2.46 

6 
1.47 
5.56 

8 
2.61 
9.88 

10 

Page J_l of _j_ 4.08 
15.44 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita, Kansas 

Well Identification: 1"\ N - Qt 0 
.... ,, 

Well Diameter (inches): ~ 

Screen Interval (feet bgs): (Q .l - ;;l..l. f 
Pump/Purging Device: ·p e._r; fc...JC1\f' 
Sample Time· / :;;l A S 

Time 

1157 
\~()~ 

laDI 
IOLI;;t 
1~15 
1;7..) 8 
IJ.J. I 
)·::J.:ll-1 
I?.?.S 

Well Diameter In () 
Volume (gal/ft) 
Volume(Uft) 

Water Level 
1ft BTOC\ 

10.S1 
ll.o'-\ 
lt.bS 
u.ov 
11. en 
ll. 0£1 
11.0°1 
!I. 04 
CoLI"' 

Purge Rate 
tmUm>nl 

Pump on 

·;ro 
300 
100 
~00 

']oo 
300 

-;oo 
11--o ·l ">0 

' 0.04 
0.15 

Volume 

dS:,~ged 
raal\ 

. 

l.o l 
;:i.'S L 
i..l.5 L 

IS'.bL 
"·~!:) L 
7.2'5L 
S:L5L 

IMdtd 

'·" 0.09 
0.35 

Temperature 
('C) 

+/·1DC 

. 

I'L'i'l 
I Cj .(""/ 

ll\. 53 
jq_:;;t. 
J'l ~'1 
Ill. Lj ~ 
}Cf..47 
ruNe.. 

2 
0.16 

0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

i./-.3 
I·?. I 
1.2. \ 
I .2\ 
/.20 
L ;,y 
t. J-0 

II - l"\1.r; 

3 
0.37 
1.40 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mg/L 

5.50"' 
('}.75 
o. V.'-l 
0.5'-j 

(!).48 
0 .4'-1 
~.'-jf 

LD- ot.c-

4 
0.65 
2.46 

* YSI Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mg/L 

-o.lo 
f-6, IS 
-o.n 
-o.tl 
-c.tf> 
-0.1/ 
-C>.l/ 
~I 

Date: 

[Low t=low ( 

f.o/.;l~/11 
Field Personnel: I<\ m N ~ L'"-) e_n I A n n (1 

Initial Water Level (feet BTOC): '/ 0, 81] 
Well Depth (feet bgs): ./\- ;;l, L..(. 5 
WeiiVolume: /3.b.3X Q,(oj"::: 8.3"' 3 -, {)L/.<j L+ or (o,&-/3".,\ 
PumplntakeDepth(feetBTOC): ,'\.. 01.\ (3.5 .{!.lc- o~ \oofui"\J 
A 1 /N t St v&:l<4:>00 ~ e,o-:, na yses o es: l "'" 

pH 
(SU) 

+/-0.2 

. 

t •. ss 
&~B_& 
c..B& 
C.BO 
~-S 'i 
(.,.68 
I, .8 £> 

"'-

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+I· 20 mV 

113 
~7'i 
18 
B_l._ 

7'1 
7q 
7'1 

:.0 

8 
2.61 
9.66 

Turbidity (NTU) 
+I· 10% or +1-1 

NTU 

. 

.i.JD.l 
aL,_:z_ 
/O].S 
1/,Cj 
g,t.,. 

7-0 
'-t.B 

t-OG. I 

" 4.06 
15.44 

Well ~w.d PIO ~ 0, Cj Pf'""' 
OIH: P\1>= 0.3 \'f'""'l 
6u..c$.e.+ i' ID -=- 0· '5 rP......, 

Comments 

lfAtJ.d.eJ. -~to t~..ro~: Hcl to v~ 'S 

1¥ 'Ps:r:. - ,;e_e ,.\., oh MW·-.;(.1 

.ro .. ~ ~..!-\·~ 

A Atr bvbllle. 'fA i1ori'bo-.u_ ~Cl<.l!.t 

d.i~lootaut "" 6ha.lc..i A<. 

" 

. 

-' 

Page --1- of _l__ 



We-\\1-:. \o~ ,j.):rv:d<.\Y, w<..,.,.,.t- d<-
!'1'\t... nor-\'\\u-1\ MO?~ ~ ?->f'fl"""''liOt1 

"i>-('>fuv\. (. vtft1 <A\. ,...vA._ f'\ fM) Monitoring Well Purging Form 
lLow Flaw \ 

Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: M W ·· Ql...\ 
,~ 

Well Diameter (inches): t'J4 

Screen Interval (feet bgs): f (';) 1 3 - .21,o 1 '3 
Pump/Purging Device: Pe_r; fL1COf' 

Sample Time· t! "715 

Specific 
Volume Temperature Conductivity 

Water Level Purge Rate Purged (~C) (mSfcm) 
Time (ft BTOC} fmllmlnl fl or gal) +/-1"C +/- 3% 

ID5;t q ,Cj~ Pumo on 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 maiL 

YSI Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 1]11£L 

!lOCo /0~:15 300 ~~-'DL 19.4~ i.O't O.Cjo ·- 6 

lilY lo I ?:.c ~00 &~o L II0-'1~ L 1·.2.. CL l 1 -

Well Diameter in) 

Volume (gaVII) 
Volume (Ufl) 

1 
0,04 
0.15 

'·" 0.09 
0.35 

., 

2 
0.15 
0.61 

3 
0.37 

1.40 

4 
0.65 
2.45 

Date: 

Field Personnel: \(I m N ~ L"-) e..n I A yJ n Q \<.w-1 lc.e I 
Initial Water Level (feet BTOC): · q. 96. 
Well Depth (feet bgs): ~ :;;l "'l ~ \ 

I 

WeiiVolume: /.2./8 "O~"I'" ],1{3>< 3: ~;~;3 L '"r .51g{:j\ 
Pump Intake Depth (feet BTOC): ,.._I ct. I [ 3 I o* .lo6-t'\t>«;) 
Analyses/Notes: 6 WB ?.<AD n MC.L ( {').,_ 

pH 
(SUI 

Oxidation- W~IIV.~...J PIO: 0~(., 
Reduotion OBO:C I" II> 0 Oc I 
Potential Turbidity INTUI S \U.l<.ef I'\ D o O 

1 
-;L 

(mV) +I· 10% or +1- 1 
+1- 0.2 +/· 20 mV NTU Comments 

G,,7{ 
£..10 

f.· 7 I 

/i./0 

' 1.47 
5.56 

' 2.61 
9.88 

3C 

;<.b.J 
S C.ID 

o~_)_ McJ.. 'fsl:. ~. u-ror/~,;.fi ;+y 
oi< . 

4.08 
Page _L of _l_ 15.44 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: M w - a 'd-,.., .. 
Well Diameter (inches): ~ 

Screen Interval (feet bgs): 8, 7 1 
- ;;L 3 -7 ' 

Pump/Purging Device: Pe..rl puf"){? 
Sam ole Time· { 0 ~.5 

Time 

O'i"'q 
&qt;4 

o%7 
lOCO 

loo3 
100 fo 
too'! 
I Ol :t 
1015 
ioiS 

rit'lo 
I.Jo ~~ 

Welt Diameter On) 
Volume (gallfl) 
Volume (UII) 

Water level 
.1ft BTOC} 

10 ·' ~ 
to. :2D 

tb.;l.i 
1(). :1\ 
I!:>.?J\ 
te.a.o 
io, ~~ 
ft>-d.l 
to.a.i 
~o. ;;!,1 

C...,itW< 

lb- Z...l 

Purge Rate 
(mUmln) 

Pumoon 

:Jr',O 

~?0 

.39.:5 
~Co 
'3oo 
·H•o 
]>00 

360 
300 

..J.. "'" 
~co 

0 
0.04 

0.15 

Volume 
Purged 

IL or gal} 

-
L15L 
;1,5 L 

3. 75 L 
'-1.5 L 
5~L 
(,.DL 

I {#.15 L 
e.ol-
"'.e L-

IY\t>\e... 

1o.bL-

,, 
0.09 
0.35 

Temperature 
('C) 

+/-1"C 

-
,;u.?o 
.otl-51 
;t I. ''31 
Ol.k 3io 
a',; :2-
iH3? 
aL<ilS 
ou.as 
;;u . -z. '2. 

~ 

a 1, 1'1 

2 
0,16 

0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

_1. D3 
1.03 
Lo~ 
LO;L 

I. 0 I 
I,(') c 
1.0( 
/.00 
Lol 

- M lt..:!.a.J. 
1-0\ 

3 
0.37 
1.40 

} Loc0 'Fiav:> { 
Monitoring Well Purging Form 

Horiba 
Dissolved 
Oxygen 
{mg/L) 

+/-0.2 !!!9!L. 

4.oct 
4.11.. 
3.1:;1. 
_ll5 
1_.35 
a.qo 
A-84 
a. <4'--l 
;;z • '5 '1 

- 0'101 

4 
0.65 

2.46 

:Z-~ I 

YSI Dissolved 
Oxygen 
(mg/L) 

+/-0.2 mQ/L 

3-04 
3.o?> 
~ .D I 
3.bo 
:;t.'i/ 
2.% 
;z.'ff'J 
<VI'O 
3-0' 

:1; .o 1.-

Date: ~~:Z~I II 

Well Depth (feet bgs): .;?_ z:5, 0 1 

Well Volume: /4, BB 1 
" 01!ol:: \·' "3 -:: ).7. 3 L. or ?,JI.jf\ 

Pump Intake Depth (feet BTOC): "-' ii,3 
Ani /Notes· S\.N82<CDJ3 a~ses 

pH 
(SU} 

+/-0.2 

-
7.o·~ 

7. o·z.. 
7.0'1 
/.01 

7.0\ 
7-0\ 
7.01 
7.01 
7.0 I 

7-0l 

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+1- 20 mV 

I'-ll 

/3'1 
r~q 

13'1 
j 3'1 
Ho 
l"-10 
JL..j ( 

/'-1 '2. 

Hz. 

8 
2.61 

s.as 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

-

Cf_5.5 
37.1 
18 4 
i'i.J.( 

/I..J.S 
jl./ 
7./ 
{.' (p 
R.'l 

7.0 

" 4.06 
15.44 

Well \1 e11.d P\1>" (). 1.. Ill'"' 
o~, tit>~ 0. '2. ff"' 
'i'>u.t.l<-et- I> I D .. Cl. I fP,.., 

Comments 

llt-Addu.t -"'-' 10 A 1-!c..t ic v~ 
' 

Page __ ( of _j__ 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 2'' 

Screen Interval (feetbgs): \\.'5- "2-1...'5 1 \,j ~ 
Pump/Purging Device: "£._....' >-\.. \In• <.. '?. ~ i 
Sam~le Time: 

Time 

\'l'l ~ 4 
{) '\b 'I-

D'\lO 

M,\3 
D'\llo 
~'{\9 
D'\ 2:2.. 

D'\L.S 

'\)<\ 1.g 
cq~l 

~:>q-o-4-
0"\~") 

\:.'I.'<; I 

1:>'\'?4; 

C'1.'5<i 
0"\Slo 

Wen Diameter (In) 
Volume (gallft) 
Volume (Ufl) 

Water Level 
fft BTOC) 

I'\,;.-
\'>,,')"! 

':. .1-0 
\3.W 
\'!. .@.o 

n.'f"S 
\, .'\ \ 
\?, .f$'\ 
\';).qt 

\3. 'I "3 
\;, q, 

C.\\ 

~-

Purge Rate 
_(mUmfn) 

Pump on 

"'2-<>D 

'2-<>c 

'2.-00 

'-<>O 

'2..-00 

'1.-00 

'2-0o 

-wo 
t..co 

1-0o 

.1 .Q._ 

"'\-\V..~ 

1 
0,04 

0.15 

Volume 

I ~~ed 'rgal -
-

D. I, 

\ . '2.. 

\ . '6 

2·4-
6.0 

-~. io 

't . 1.-

4--8 
'5.4-
\,.o 

-
.<. -

tlt\ 

1.5 
0.09 
0.35 

-
-
-

Temperature 
('CI 

+f•1GC 

. 
'7.-0· \, "L 

7...0 .1'1" 
'2-1 .'!.-~ 

"2..\. l 3 
'L..\ . £, 3 

'2-l.q.<l 

'1.-1--0" 

/...7...1.'1 
'1.-'2.:54 
1.-1... \,:j-

1.\._ "" ~ .,_, \ 
\_\ 

2 
0.16 
0,61 

"" 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

. 

-'\... 0' 
\. ql 

\-'=t5 
\. 'i 0 

\. g 8 

\, B'\ 

\-~?:> 
t · B'D 
\. 'e 3 
H.lo 

I.\\ - \-.4, 

c.. \\.b~< 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgfl) 

+I· 0.2 mgfL 

c.so 
o. I I 

o.oo 
O.oo 
o. 0 0 

0 .oo 

() .\)0 

tl.Oo 

().t:,'l) 

().DO 

~'!.-<\- c 

-· _j 

4 
0.65 
2.45 

"""--

YSI Dissolved 
Oxygen 
(mg/l) 

+!-0.2 mQ/L 

0. \4-
D.\ I 

o. to 
~. Ole. 

O.D"'t-

o.o'T 

() .oS 
o .o4-

Q.o'3 

o. cf 
1).()1, 

14-c 
..... ~..,_,..__,_ 

().D'i$ 'i 

0. 0'<!. 

0.~'\ 

Date: 

Field Personnel: J OYl :; 0 1 N ~ cd 
Initial Water Level (feet BTOC): \-\-. ll1.. 

1 

Well Depth (feet bgs): ·- ·z_::'l- ' 
Well Volume: 

Pump Intake Depth (feet BTOC): 

Analvses/Notes: 

pH 
(SUI 

+l-0.2 

-

{,gq 

4-.Bb 
s.:,o 
5-'1-1-

S-2-S 

'5.~"\ 

4- \,5 

.t.. lo'l 

4<t'3 
4-.£1 

lu....o >~ 

\~.1...· 

6 
1.47 
5.56 

\"+. \ 

\"'),-.\ 

Oxidation-
R.educt!on 
Potential 

(mVI 
+I· 20 mV 

. 

-\'l>D 

- I\ '3 
-108 

- \1.1-
-141. 
-\<;<; 

~101 

- lo'\ 
- tl2. 
-e.o 

.-. \-...\\ I 

' 2.61 
9.88 

Turbidity (NTU) 
+I· 10% or +I· 1 

NTU 

'5 . I 

4. ?> 

'5.1-
4-.S 
s .\ 
5-1 

:S.t 
-\.5 
4-.0 
'1- ''6 

V• 

10 
4.08 
15..44 

,. 

lo 

'i'>l liS 

- ~--~~ 
" 

'· -~ !\-..'· ..., 

. 

'l'o..J ~ Ctl!/"-

Comments 

......_),..... ~-~--

-~ ......_)rc.. \c..t.... 



Project Unocal Wichita ~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Sample Time: 

Time 

I 01 B 
I 01--'?, 

\ '01..-\. 

\0'2.-C\ 

\D?t 
\o?q 
\o4t 
\04-'1 

I I o'5 4 
\OS'\ 
\IIJA-

"0'\ 
\I \ q 
\\1-h 

Well Diameter (in) 

Volume (gal/fl) 
Volume (UM) 

Water Level 
{ftBTOC) 

\1. .(> 'i 
\1-.45 
11,,1.>') 

\1-.'33 
\1. £...'(, 

13.~0 

14.'5"t 
I 'S . 4-o 
\'5 .A'5 
\\, .\o 
\I. .-::r -:r 
\1-.{)V 
\'l>. ol 

C-o\\., 

\\ "1.-t;" 

Purge Rate 
fml/mlnl 

Pump on 

\'2-b 

\<...o 

llAJ 
~00 
~00 

'5' oo 
5oo 
soo 
'5 oo 
soo 

l;)o o 
'5 00 

,-<-\-&. 

1 
0.04 
0.15 

'2." 
I 

\\.'5- L-\o.S 

Volume 
Purged 

· Hb~!J!al) 
. 

. \oO 

\ ·'1... 

\' <6 

'J;, . ' 
15,8 

'(,. !> 
\0-'b 
n-~ 
1'5 . g 
\'6 . ., 
'VQ.!O 
1)5 .'0 

,\.s 
u 

'·" 0.09 
0,35 

Temperature 
('C) 

+/·1°C 

. 
IS.%.<\ 

\ '6 -40 

\~.Ito 
\'6.SS' 
~~.o.l.4 

t\o. '53 
1'1- ·DO 
\1- !o 1.. 

IS, I 0 

\+-loL. 
p-sq 
\'1-.CO 
-v,_J\o\\ 

2 
0.16 
0,61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

. 

"2. -41.. 
t..A'O 

1--4q 
'l..4:4 

2. 4C> 
\ ,q~ 

'. ~1-
\.\,'\ 
\.~'I 
\ '':\-\o 

\ 't.q._ 
\.'\'0 

M,w'l-5 • 

' 0.37 
1.40 

Monitoring Well Purging Form 

Horiba 
Dissolved 
Oxygen 
(mg/L) 

+/· 0.2 mg/L 

.c\.'1\ 

4,--loS 

4--St 
"". ?,4 
'5.1...1_ 

'5.":1--lo 
. fo .oo 
'5. 5<1 
S.?~ 

5 .. , '5 

S.\'\ 
tva '2-

OleO 

4 
0,65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+/. 0.2 mg/L 

-
'5.1.. 

S.<-

5·1 
'5.'2.. 
5.'1... 

5.'1 
'?.B 
'5. I 

4-. 0 
'3,'2.. 

'l_,q 

~.o 

Date: lcj-z..-b/11 

Field Personnel: J OYt I'\ 0 1 N e.cd 
1 

1'-.J o..--\VIo..V"I 1-+e.n'"j 
Initial Water Level (feet BTOC): \ L.. D'S 

1 13 "\o <.. 

Well Depth (feet bgs): U . DO ' 

Well Volume: '1.. :1.-"':. j ... \ . · 6-,.v.,\ I ""I . -. t.-'5 L 

Analvses/Notes: ~ S J'i'v... 

pH 
(SU) 

+/- 0.2 

. 

1., ·"~--4 
!o • "t- I 

\>.I,\> 
"' .lo 'a 
lo.'T-0 

t.,.,.~o 

b.'Oio 
b.gb 
\,.'OS 

\, ''OA,-

lo ·'64-
\o.'ill 

6 
1.47 
5.56 

Oxidation· 
R,eductlon 
Potential 

(mV) 
+f· 20 mV 

\Lts 
1-\S 

l'S'Z.. 
\So 

\"50 

\So 
\':> 0 

\S'O 

\1';5' 'l 
\?2 
1'51..-

\S4 

8 
2.61 
9.68 

Turbidity (NTU) 
+1-10% or +I· 1 

NTU 

. 

'3"2...'1 

~~ ·3 
V\. u 

'"' ·" IS."l.. 

\1.4;-
1~.0 

\D,1. 
\1>,1, 

L..~.<\-

\..-1-. 1.. 

'31..-=t 

10 
4.08 
15.44 

~ 

'-"__<~ """' c->~r os·b"-'-\~" X;., .,_ "' . -'L -~ 
~ 

Comments 

'"""" ...... ~ ... ..! ..{\ . .,., ~"'-:.\...-

).1-,_,_M, ~"l..'r ~ a~tL 
v 

' 
! 

' ! 

Page _! _\_ o< _j __ 
! 



Project Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): 

Pump/Purging Device: 

s ample Time: 

Time 

\'>1'6 

\S1..'t. 

\SL-6 
\<;V\ 

\'):, L. 

1?71) 
\'5)g 
\1141 
'SA.s 

Well Diameter (In) 
Volume (gallft) 

Volume (Uti) 

Water Level 
1ft BTOCi 

\:,, 1:, 

\S .S'C 

\S.So 
\ \,, 5~ 
n.oo 
n.{q 
w,.o;, 
\ ~. ~\ 

c....., \I 

Purge Rate 
tmLimlnl 

Pump on 

l.-00 

1--oo 

Soo 

l;;oo 

Sco 
\5tlo 

'500 
.l ~ 

• 
0.04 
0,15 

""V' 

Volume 
Purged 

t'!t'Pr gall 

0 .'(, 

\ ' \o 

" . I 
l\ ~ 

(, ' l 
1-.lo 
~' I 

"" """'"'-"1 

t.O 
0.09 
0.35 

-~ 
. 

Temperature 
('C) 

+/-1"C 

1..1-.'61 
£..1.1., 'C 

'2.1>. H 
i'\.1-'0 
lj.o7 
\'0.'\'1... 
i<IO .q-, 

M--e \J\'.)1, 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+f-3% 

'5.1ol 
\o. I+ 

'c ·1'0 

lo-'5-=t 
t.,.1.0 

lo·"?l4 
"' . :, Ia 

w \V\"'-1 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgfL) 

+f-0.2~L 

., . ::; \. 
4 '38 

3. '2.-\ 
1. -~ + 
1...1); 

\,'=!-5 
\:!a 

~-~Q 

4 
0.65 
246 

YSI Dissolved 
Oxygen 
{mg/L) 

+I· 0.2 m"a/L 

<l.\"\-

0' C> 9 
C>. IJ1-
0. ilp 
(), \q 
()' 11 
D. 1.--\ 

Date: 

Field Personnel: J olri " 0 I N e. cd I 1'-.J o.--\h C'-V\ 1--\'er, ":j 
Initial Water Level (feet BTOC): \ S. I" 1 "l>"T <> "-

WeiJVolume: D.':\-"":\- , "2,-,,n\\ ~u\. '., '2.:,·3 

Pump Intake Depth (feet BTOC): 

Analyses/Notes: 

pH 
(SUi 

+1-0.2 

'5 '~1.. 
'3.:,o 

S.'L9 

S.'l.l-
'5.1)0 

'5 .1.:::r 
S.1..."t 

' 1.47 
5.56 

Oxidation· 
R_eductlon 
Potential 

(mV) 
+/· 20 mV 

-\\"".:\--

-130 

-1'?.3 
-n:, 

\ '?>"\ 
- \") l 
-\1,0 

' 2.61 
9.86 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

\ '1-1 
~2.-=t 

41..8 
ll '3. 3 
\\.;, 
'il·O 

Slo ·5 

" <1,08 
15.-44 

II'-" -- "·" "~ 

Comments 

s"" ' \-<-\.-.,_ Jl. \.-o ~-~~\\ 

~-\. 1'"-"1"- ~Jl 

' " 

Page _. _\_ of _J_ 



Project: Unocal Wichita • 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: ('1\\i,.J - ;L l 
.., .. 

Well Diameter (inches): o£1 

Screen Interval (feet bgs): } 0 1 
- J 51 

Pump/Purging Device: 'Pt.r"t QU ft\.f 
Sam ole Time· ) '-to ( 

Specific 
Volume Temperature Conductivity 

Water Level Purge Rate Purged ('C) (mS/cm) 
Time 1ft BTOCl (mLimln) (Lor gal) +1·1"C +1-3% 

\3C:O 15.85' Pump on . . 

·~·· I'~Vl!> 

f'ZD Ho.2.:, P vrr.OCI'I - -
,-;;~.~ I iP .t.5 .n5 0.75 I7.5L j.80 

1~30 il. 2-1- J.75 i. 5 j 7. 3 '5 l.G.8 
1'335 1'1..55 J,?.S .;!..C J /. ;.~ L t.o 
13'-IQ. 1!.01 3a5 ;l.6 Jl.% L'tB 
i'Y-17 I 8 ::>7 ;,z.S J.O II. I C. _L.~9 
\352 IS.~.:>'?J 3l.S 3.90 11.30 I & 
1'357 IS. Cf'l' 3Z.S J;.o /1.'1 s f.'-/Z.. 
'1'101. t 'f. I$ }1..-S 11.5 17. ~'-l 1-'1"?:1 
ll..f65 C'..o\k .......... " ""' ""1'\ \~ Lill- (p li-.li 

Well Diameter ~n) 1 
~~. 

2 3 
Volume (gal/It) 0.04 0.16 0.37 

·•~me (Lift) 0.15 0.35 0,61 1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved YSI Dissolved 
Oxygen Oxygen 
(mg/L) (mg/L) 

+I· 0.2 mg/L +I· 0.2 maiL 

- -
_S,fl 5 ,~.:,:, 
r...os t;'.42 
:; • '1?> 5 zo 

_!.{, (b-, /.'12 
_1.Zfi O.I'Z-

2,,:)., "3 o.•-n .. 
I, q I o.3<6 
;.:n (!J.37 
~-(" I~('} I 

4 
0.65 
2.46 

Date: 
~(?..\{!\ 

Field Personnel: \<' m N 3 ~") e..n 
Initial Water Level (feet BTOC): 1'5. 65 1 

' Pump Intake Depth (feet BTOC):"" J4 
Analvses/Notes· ~IN 6 L<PQ 6 

Oxidation-
Wo.l\\.,~ f 10 = o. I 

Reduction OBc f II> = o.o 
pH Potential Turbidity (NTU) 'l>v...cl<et tID"' t1. 0 

(SU) (mV) +I· 10% or +I· 1 
+1-0.2 +I· 20 mV NTU Comments 

ff"'t 
tf"'l 
tf""' 
-~ '* 1\lo ,,,.-Jru- ~b,;e.rvtd ·~~.:,>c \ub~"" 

- - ~ L& LV(_\\ ru.cvu- <MvJ.-IcJg, i'<AA""' in 
'1.1..6 -eo II~ e'x~eA Wo.wru:.wn c.~c. --to 
1.13 ~1(;, RZ.. 5 3 "'" 1\ v6 I<.J'I\'K,-">' \.J 

7. 2-2.. - 7?> fo"J.7 
7,0/ -8/ ILS 
7.os -/1 (., ~-2-

7.o3 - i:!>8 4-..1 
7. O't> - ~51":1 3$ 
{,,'tO - /c.. I s.z. 

6 8 10 

l ,_L 1.47 2.61 4.06 

5.56 9.68 15.44 Page 



Project: Unocal Wichita ~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): 

Pump/Purging Device: 

Sam[;!le Time: 

Water Level 
Time 1ft BTOC\ 

\I 00 \'5.\1 

I 1 b:; \5.-\<l 
\I Ob \'S.A"' 
\\o'\ \'S. b't 
\1 11.. \lo-CO 
\\ I '5 \~.1..o 

\\\ s \1, -1..-1-
I\ 1...\ \1. .'\-~ 
I \1.-1.. \l-· '\) 
\\";I \ '6 .os 
\1"!>1. \q.n 
I 141 \ 't. ';!-8 
\I 41. lit).~O 
\150 G-<>\l 

Well Diameter In) 
Volume (gal/11) 
Volume (Ufl) 

\1'50 

Purge Rate 
(mUmlnl 

Pump on 

\ 1,..0 

\'W 
\~ 

\ '2.--0 
I '1..-0 

l"W 
\vc 

'1.-So 

"'1..-?D 
1...-gO 

1h0 
"2...-';'\) 

-<-W 

1 
0,04 

0.15 

'1. .. , 

Volume 

~-~;ged •rgall -
0.% 

0. 1-'1.-

\ .og 
1..1.\-4 
\.So 
1.. \\, 
'2...·5'2.. 

~-~1 
S. O"L 

1.. .1 .... ::r 
'1--Sl.. 

ro -1"1"' 
"" """""!0 \ 

'·" 0.09 
0,35 

'\.1 

Temperature 
('C) 

+/-1°C 

'U, . 0(., 

<..-', ,qo;r 
"!.:, .'l-lo 
'1 • .'?, .08 
'2-l.,Q, 3 

'1...1-.'j"Z... 
'1.-'- . '5'\ 

11-.14 
\lo.b\ 
\\o .1-8 
\\o.lola 
\6 ,'0\ 

A. VIJ 1o \\ 

2 
0.16 
0,61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

\. 4\ 
\. ~ \ 
\I~ I 
I.~ I 
\. ~ \ 
\ .'L~ 
I . \ '\ 
I. I 3 
\-33 
I. ~q 
\ . '?>4 
\.3g 

-MW'Z.-

3 
0.37 
1.40 

Monitoring Well Purging Form 
\.A> "" • *-l· ....... 

- '>---~& -\... 

Horiba 
Dissolved 
Oxygen 
(mg/L) 

+/-0.2~L 

S."l.-?1 
'5. loo 
S-1-1-
5. ~3 
s. rl-
'5. 2-4-
.<\.•0 
S-81... 
'5 . '?. 4-
4. 81, 

4. '57-
.<\.1-) 

- 0 """ 

4 
0.65 
245 

YSI Dissolved 
Oxygen 
{mg/L) 

+f· 0.2 mgfL 

-
I . -+ 
\ '4-
\.4 

'2..'2.... 

'2.- \., 
'S.-; 

3 . ..4 
i.... (., 

"L-3 
\.~ 

\. 1> 
I ,3 

Field Personnel: J olri >'"\ 0 1 N ~ cd 
1 
~ o.--\h ~VI \-kn C"j 

Initial Water Level feet BTOC : \ 'S • \I 1 ~ o (. • 
•·'2.1... '\O' ""(C>L- ' t f I • • 

WeiiDepth(feetbgs): ' 'i!o g,o ~s& I'F/ t>h~) ~,.J, 'cft.A,/1\ 

Well Volume: 0. ":\-'0 (,- \ 
1 
~- ..,._\1 u •I. <- g. 8~ ~ 

Pump Intake Depth (feet BTOC): ,.. \«!§ · S 1 ~ 'i: o '-

Analvses/Notes: 

pH 
(SUI 

+1- 0.2 

-
\o. 'to 
1, '\ + 
\,.'\\ 

1.. ."1 + 
(., . '6" 
~ ~"' 
l. . 'g 'I 

t.. '14-
\..-~'3 
{.,.'08 

(_, .If, 3 

\o .'0;. 

5 
1.47 
5.56 

Oxidation· 
R.eductlon 
Potential 

(mVI 
+1-20 mV 

- q I 

-4+ 
- -u, 
-\1-
- <s 
- \ 1.. 
-8 
.g 
"2.-'5 
"1-\ 

"2A-
1...-o 

' 2.61 
9.88 

W~'l,...\oO ~ 1'~-~·o .. o.~ -. 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

4-\)."':, 

'68.\o 
'3"3.1 
'3'0. I 
3~. 0 

"2:z .... '5 
)"\ .. ~ 

'"·"' \ \o. '::\--

\4.8 
\ '6 .{) 

'31.- .. 0 

10 
4.08 
15.44 

""' 

Comments 

~"'-l..v"~ .. ~U. _&_.Vv~L- V"'<--1-<... 

\J \) -. 

Page __ \ _ of ___l__ 



Project: Unocal Wichita- 2011 Annual GW Monitorin 

Location: Wichita Kansas 

Well Identification: P-1 
?" Well Diameter (inches): ~ 

Screen Interval (feet bgs): B - ;73 
Pump/Purging Device: Pe.rl fJ(Y)f 
Sample Time: 

Volume Temperature 
Water Level Purge Rate PurgeJL- ("C) 

Time fft 8TOC) (mUmin) (Lor {ali} +f· 1"C 

\:3:1-d- j :2• '1\o Pump on 

Well Diameter (In) 
Volume (gaVfl) 
Volume (Ufl) 

I 
0.04 

0.15 

1.0 
0.09 
0.35 

• 

' 0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

1.15 
1.2:1. 
/. Z I 
(, Z.l 

L 2..D 
J. zo 
(.U, 

t. '2..0 
[. 2.0 

/. 2-1 

3 
0.37 
1.40 

Monitoring Well Purging Form 
l LDw Flowj 

Horlba 
Dissolved 
Oxygen 
{mg/L) 

+/-0.2 mg/L 

I.L.(lt 

j.l7 

J2J.a 
6 BZ.. 
D.l I 

...o.. (D::. 
_c_.s~ 

b .55 
0.5'"-1 
0.1-.(Cj 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+/-0,2 mall 

-(), 2.<.. 
- Q.L. 7 
·-o.n 
-o.zs 
-o ."2-"~ 
-e.z7 
-t>. 'J,./ 
-0,2.;/ 

-o.v .. 
o.-z.5 

Date Co/2~/ 1\ 

Well Depth (feet bgs): :.23 • 2. 
WeiiVolume: I0.'-11.( ><Q.i~ --J,(p7 "'3-::- 5.C>I sa.\ 
Pump Intake Depth (feet BTOC): l ·P+ ffO ff\ bo~""' 
Analvses/Notes:SW82.G:oOB ::W801Sl3Mod. C..O_:z. IJFA 

pH 
ISU) 

+/-0.2 

. 

&.fo5 
(,. .?q 
/P.5S 
".5'l 
G..Sio 

" 5" 
(p.lj? 
(,.57 
&.55 
u .51-J 

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+!- 20 mV 

. 

-12.1 
-jz.q 
-13'3 
-1.38 
-r3q 
-l<to 
-1:?9 
-J43 
-/1-("'!J 

-t'f"J 

8 
2.61 
s.aa 

Wellhea.<l flO' 0& I 
oe.~ 1'10.- "· o 

TurbldltyiNTU) Bu.LI<e+ \>10::: {!). 0 
+1·10% or +1·1 

NTU Comments 

>f-ILl AI., .D 

D.D •cill.ll.t I 

'O.bt~ 

P,()'C(~ 
;28\o I 

lin 
Cj't~ 
(!)J; 

"'8 :z. 
et.q 
:53,5 

' 

,.,,l"_j_ 
10 
4.08 
15.44 

I 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: P-;;L 
Well Diameter (inches): ;;2. 

,. 
Screen Interval (feet bgs): 

Pump/Purging Device: 'Pe...r·, pu~ 
Samole Time I bO? 

Specific 
Volume Temperature Conductivity 

Water Level Purge Rate Purged (°C) {mS/cm) 
Time (ft BTOC) (mLimln) (Lor gal) +/·1'C +I· 3% 

Well Diameter (1n) 1 1.5 2 3 

Volume (geVfl} 0.04 0.09 0.18 0.37 

Volume (Ufl) 0.15 0.35 0.61 1.40 

. 'W'O\ 

ct'!it> }:0"" 

/3 we.l\ v'ol...mesJ 
Monitoring Well Purging Form 

4 

Horlba 
Dissolved 
Oxygen 
(mgfL) 

+I· 0.2 maiL 

I. 01 
o.M 

0,5'1 
o.55 
Q.51 
().53 

0.85 
2.46 

YSI Dissolved 
Oxygen 
(mgfL) 

+I· 0.2 mt~IL 

r-o,3B 
·-0, '3<1" 

---
-

-o.o7» 

-o.IL.t 
-o. 19 
-Q.IS 
·-0 ,Z.D 
-CJ. 2-o 

-o.'l-0 
- 0 1.1 

Date: ~/~7 J \1 
Field Personnel: K 1m N 3 L"-) e-n A n n a \(.u_o \ee I 
Initial Water Level (feet BTOC): (J., <.."' 
Well Depth (feet bgs): -"'"' ~3 ,:;2.. 
Well Volume: )(2,51"' ().)(, "- j,] X 3 -:: 5.1 j<.\.\ 
Pump Intake Depth (feet BTOC): / f+ o«- !oc:t+o•"" 
Analyses/Notes: 6WS:z..c.,Di3, 6\N8DI581'1oc,l. 1 (0-J., 1 II FA 

6 

Well heo.a Pit> • 0.1 tf..,... 
~:~·:~:~;~ 0 S £ PI D ,. 0. I f'f"""' 

pH Potential Turbldlty(NTU) B-.~+-l"\0 • O. '1.. ff......., 
{SU) (mV) +/-10% or +/-1 

+I· 0.2 +I· 20 mV NTU Comments 

f...'io -lo<-

"· 35 -liS 

c.. 3'-\ ~IZ.\ 

{. .37.. -Jz.5 

c,.3Q -!z.S 
G. 2-S - f'Z'l 
(,dO ·-1'31 

c. .'30 -_L3'Z. 
f..t..e> -r?Jz. 

(., .? 3 - 1'35 
(,.31 -13'-1 
(,' Z.'\ - 1.3'-\ 

"'2-'l -135 
/p.'/..1 -t55 

8 

'f&.S 
~Cf. 7 
c:;z.s 
1..7.j 

70 '3 
G-7-1 
50,'-1 
48.'1 
3'l. 5 

3 "·-s 
31.5 

·z.t...3 
17.. f., 
f(.,, I 

10 

'il\ ..,,"'e. voA;7 • K.u~'''"<A. .,.1, ~Vbbl<• p ,.,;1>1,. 

~·Z'I>\t.fuocJ. 0 vi. ,p A .~MY.er( 

. 

1.47 2.61 4.08 
Page _,_I _ of __L_ 5.56 9.99 15.44 

4.0~1 ,·"' buUt.rt #-\ 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): 1:5 • \'5 1 \o'J, 

Sample Time: 

Time 

\1>1.4 
\b"bt 

\O?,IiJ 
\b3\3 

I t04l 
\0<\:lo 
H>'>D 

Well Diameter (in) 
Volume {galffl) 

Volume (Ufl) 

Water Level 
1ft BTOC) 

i?.~e 

\~.H 

\~ -1:.'6 
\~.1-% 
\<\-.co 'f-
\4.% 

C-t,\\ 

Purge Rate 
. (mUmln) 

Pump on 

\~0 

\00 

-v;o 
\1)0 

\t;"() 
I'\ jj 

1 
0.04 
0.15 

,., Volume 
Purged 

~~rgal) 

().~o 

c.\oo 

\. ;s 
I.-Ill 

1.. ·'0 5 
c. 

1.0 
0.09 
0.35 

-

l 

Temperature 
('Ci 

+/·1"C 

'l.A.'SS 
'L-O.c3 

\l(,.q,q 

ie . .\A: 
\~' DIO 

j\i_ \)\-.} 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+f-3% 

1,11-

~- 1.--\ 
1...1-1-
'1...1-3 
1.. .:r-t_ 

ic\1-VS' 

' 0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg!L) 

+1·0.2 mg/L 

C.'S'} 

o.oo 
o.oo 
o.co 
(). {!> 0 

~"T-o 

4 
0,65 

246 

YSI Dissolved 
Oxygen 
{mg/L) 

+1- 0.2 mg/L 

~ 

o.o 
t:>.O 

c.o 
b.O 
o.o 

Date: 

Field Personnel: 

Initial Water Level (feet BTOC): 

Well Depth (feet bgsl: "" \ '?. 5 ' loj I 
Well Volume: 

Pump Intake Depth (feet BTOC): \." '-\ooJ<- \..lr-\-.- • ..1; - L ll 

Analvses/Notes: VJ UD 
' 1.. -s e e MoE.t: c...o \J~ t>,-

pH 
(SU) 

+/-0.2 

'5 .'\ ~ 

5."\5 
1., . I"'}-

~.£.\ 

b.\1, 

6 
1.47 
5.56 

Oxidation· 
R.eductlon 
Potential 

(mV) 
+/· 20 mV 

-1-f.:. 
-'\\ 
-\\1-
-\U:. 

- ''"' 

' 2.61 
9,88 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

\'?ol 

lo'i$,:, 
-'\ '!, . 0 

1> '1.. 1.. 

\ 'Z- ·'l 

" 4.08 
15.44 

WI-t"'- 0, I 0 \'>it~ t5 . I 

~vJc o.-c 
Comments 

Page ___l___ of ~ 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): 

Pump/Purging Device: 

Sample Time· 

Time 

\I) "r 1-
\cS'2.. 

\DS"S" 

\OSB 
\\03 
\lore, 

I 1 \3 

Welt Diameter n ~ ) 
Volume (gal/ft) 
Volume (Uft) 

Water Level 
(ft BTOC) 

H."tS ,,. ........ ""\. 

\<\.'51.. 
1-\-S'I 
\<\.52. 
\t\-.1--B 
(.__\~ 

Purge Rate 
(mUmln) 

Pumo on 

\"U) 
\'1.-0 

\ "l.o 
I 1.-0 

,,..:.o 
0 

1 
0,04 
0.15 

'2.." 

':>-\'5.0'\ey 

Volume 
Purged 

®or gal) 

. 

o. l. -
~.O.Io 

\. ~1-
\ .91. 

1... 51 
-X'\ 

'·' 0.09 
0.35 

~ 

-

Temperature 
('C) 

+1-1•c 

. 

"2--lo . \, 3 
1..1-. bl. 
l...'l-.'04 

1 .. .'+ ::\-"! 
l...l- .'tlo 

\l 1-llo 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

\.Sb 
\ · 5 I 
\.4o., 
\-At> 
\ -4'1 
\- ?1.>-

3 
0,37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgfL) 

+I· 0.21_!!9/L 

\).'1)0 

o .no 
O.Oo 

0. {) 0 

().oo 
Obo 

• 
0.65 
246 

YSI Dissolved 
Oxygen 
(mg/L) 

+/-0.2 maiL 

D.o 

t\.t) 

0.0 

D-o 
o.o 

.\ 
\ 

"' 

Date: lo / 1-'c J" 
Field Personnel: j o\-11'\. 
Initial Water Level (feet BTOC): 

Well Depth (feet bgs): 

Well Volume: 

Pump Intake Depth (feet BTOC): 

Anal s s/Notes· '?W"Oz...loc~ ye 
' 

pH 
(SU) 

+1-0.2 

\a At.. 
b .'\I 
1o.o\.. 

"'. '!:. b 
\,..~?, 

6 
1.47 
5.56 

Oxidation· 
R.eductlon 
Potential 

(mV) 
+I· 20 mV 

- \ "" 
-\1:>8 

- \0 g 
-\\0 

- \\I 

' 2.91 
9.68 

Turbidity (NTU) 
+I- 10% or +I· 1 

NTU 

Sb \ 

L\-'01-
'?>C!3 

~"5 s 
'"Lio "L. 

10 
4.08 
15.44 

_,, ,..J.... ...... t..-

' • 
w~o~- ... 1).3a~- ~~1;. .. 'il.(. cr~ ... 
?"'h o. "? ~ 

Comments 

Page_Lor_L 



Project: Unocal Wichita ~ 2011 Annual GW Monitorin 

Location: Wichita. Kansas 

Well Identification: 'P- 9 
...., .. 

Well Diameter (inches): ~ 

Screen Interval (feet bgs): 5 - I 5 
Pump/Purging Device: P e..r'. (?..> "'\{' 

Sam ole Time l) 'J 00 

Time 

08;1.'-{ 
082:1 

i':lB~'I 

QS'iO 
c'loo 

Wall Diameter n 
Volume (gallft) 
Volume (Ufl) 

Water Level 
fft STOCI 

ILj,'l.? 

1/.b.~S. 
dN 

/6.52. 
15.00 

. 

Purge Rate 
fmUmfnl 

Pump on 

leo -
WC\.>.c:/ 

C.olle_t 

' 0.04 
0.15 

Volume 
Purged 

fL or oafl 

-

""' f L 
""-II-

I k~X-\ 
f\-u\. 

LO 
0.09 
0.35 

.. 

Temperature 
("C) 

+f-1QC 

-
l't (,I 
Allow 

1\t.t."-. 

~C!VY\ol~ 

2 
0.16 
0,61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

1- 'Z-? 
.!.l_d\ ___!Q_ 

l...U.N!ill-_j 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
{mg/L) 

+I· 0.21!!f!!L 

3.81 
tg.co.-e.r 

19.- o/o I 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+1- 0.2 ma/L 

~ 0.15 

~ cnl\ 

Date: 

Well Depth (feet bgs): -"'I?. 5 j ·""' I It>. 5 ~ ~TO C... 

WeiiVolume: .:2,l.5" ,(.:>\:=:: 1-4 )< 3 ,; '-l.l L 
Pump Intake Depth (feet BTOC): 0 V\ liJt, \\ \nfu?M 

na lses 

pH 
ISU} 

+/- 0.2 

-
,:2.6 

e..c--t 

' 1.47 
5.56 

0.... 

o es: 

Oxidation-
Reduction 
Potential 

lmVI 
+I· 20 mv 

-155 
"" _,, 

8 
2.61 
9.88 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

II>- c. 

" 4.08 
15.44 

I l 

well 1-,e<>..<l \'ID =· 0,\ ~f""" 
4)8~ flO • 0, 1 !'f..,.... 
t!o~l<-e-f ~ID" D. I ff...., 

Comments 

lt~ ..-vto _ol<ce" He.\ \u IJ<Y> 

~o Sl~')t' ~ev..> ~ po_,;,\0._ wlo p....,_ lv!" 
.. ~ ! 

. 

' 

_:_ 

I 

! 

h 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): 

Pump/Purging Device: 

s am~le Time: 

Time 

\'!><;>lo 
17,0'\ 

\3 I '7..--
\~ll) 

\ 7>1..0 
\o?-4 
\?JW 
1 '!,?:>o 
\";Stl 

Well Diameter (In) 
Volume (galtfl) 
Volume (Vfl) 

Water Level 
lfl BTOC) 

\~-'tl. 

\it- ~0 
\S.W 
IS.H 
\S. \.0 
15. ~t. 
\$'.1,1.. 

(,J.J.\ 
Co\\ 

Purge Rate 
tmUmlnl 

Pump on 

\ \0 
\10 

\lo 
\I o 
t40 
\00 

" """ . &. (lj 

1 
0.04 
0.15 

""1'' 
5- IS' \,d, 

w Volume 
Purged 

1ft> or nail_ 

-
I> :'".l '3 -
ID·i.." 
t · I o 
' . s.q. 
\. tt% 
'2. .-z._g 

lJ) 

'·" 0.09 
0.35 

& 
-:,.._ 

Temperature 
('C) 

+/•1GC 

-
L.-'2..-.\1. 

1'\ -~ 
\11,. 1:.3 

t'G '0\ 
\q,a.~ 

'1-().cs 

ill 
\1 

2 
0.16 
0.61 

\.ll 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

\-1.'5 

'. 4'\ 
\. 41-
I AS 
'·AS' 
'·4.5 

Plo \1 

' 0.37 
1.40 

"i? 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgiL) 

+/· 0.2 1!!.9_/L 

C>. 'l... 3 
CI·C.O 

0 . ().0 

I) .QD 

().00 

o.o-o 

c-os-o 

4 
0.65 
>46 

Date: \o /1--=+-/ I I , r . 
Field Personnel: J OYt VI 0 ' N ~ cd 

1 
1'-J o.--\h C\-V"\ ~n ~ 

Initial Water Level (feet BTOC): \ "\-. ~b I e "\0 c I 

Well Depth (feet bgs): \(.,. S 5 ' B'T" c ( c"' 

Well Volume: C)· 31- f:)• \ 
Pump Intake Depth (feet BTOC): ·"-' \ \o 1 ~"'Co(. 

Analyses/Notes: ,_ 
_l_ 

Oxidation- wIt ' \). 1.- f ( - D'O:Z:. ~ 0. z_ ~ ~ ~ 
YSI Dissolved R.eductlon 

Oxygen pH Potential Turbidity (NTU} ?w ~ 
(mg/L) (SUI (mVJ +/-10% or+/· 1 

+1·0,2 mOIL +1-0.2 +I· 20 mV NTU Comments 

~eOI•..-t• 

D.D 

0-o 
Cl.Q 

6.'() 

O.D 
D.O 

\., S'\ 

b.3<;< 
I....'?:><; 

>-d \ 
I,.,.'?, D 

\o.'; I 

6 
1.47 
6.56 

'\..51.-
_.,_, "T 

- 2..~4 

- £...~ ' 
-~33 

1..'31-

' 2.61 
9.88 

V'\ .o 
lo.1 

~-4-

A. -"' 
1... 0 

o.O 

" 4.08 
15.44 

\)IW " \4.-'\ 1., 1 'O"toc:_ 

CVo-- \">So 

' 

j_ 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: \7- \I 
Well Diameter (inches): 

Screen Interval (feet bgsl: 

Pump/Purging Device: 

Sample Time· 

Time 

\:,)(o 
\>3'"1 
\ "341.. 

\?.Ire;, 
l '04-'0 
\ '!>S I 
\ 1>54-
'\ '0'51-
\"rOO 
\+'l}'b 
'A-o b 
\ 4oq 
\.A; I<; 

Well Diameter (in) 
Volume (gallft) 

Volume (Ufl) 

Water Level 
fft BTOCl 

IS.1-'5 
\~' ~ I 

\io.u; 
\I.. jq 
\I.. .J\o 
\b.~\ 
\A..:~ '2.--

\!,.,.4;-1. 
\\o.-4-3 
\b·SI 

\lo -44-
\I. A\ 
v\\. 

Purge Rate 
fmL/mfnl 

Pump on 

\'5o 
\'50 

'3&0 
\'i)D 

\50 
\"5o 

\'SO 

\SO 
~'QI) 

l':lo 
\S~ 

'.\ ,)J 

1 
0.04 

0.15 

Volume 
Purged 

I f<f>oroaf) 
~ 

D-A.s 
o .qo 
\ . "3'5 
\. £>o 

1..-VS 
1...1-o 

"l.l . I '5" 
~.I.e 

4-~6' 
4-A') 
S. 4-o 

4.-;IVVV\f\ 

1.5 
0.09 
0,35 

\1 

Temperature 
('C) 

+/-1°C 

3tt.w 
?."5-?1 

'0"3 \ b 

?>-z...s:r 
5'2.-5"1 
., ... \3 
'?, 1. .'\1.. 

'?.£... <; '7 
'3 '2... 1.-., 
?;, I . 'll> 
1.\.104 

r<- \)\.)\ 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

1..-SS 

1.-35 
1.1..3 
'2.. .0£ 
1... {)"' 

\ ·" + 
'·n 
\.I,.~ 

\.1,1, 
\ ·loo 
,.t,:, 

,, -I? II 

3 
0.37 

1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 ma/L 

b A'l. 
b ·'24 

(). '08 

o.oo 
\:). D fo 

o.o\ 
().oo 
tl.OZ> 

0. () 0 
().QO 

(), DO 

+-OloO 

4 
0.65 
2.48 

·• 

YSI Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 ma/L 

-
0,0 

t.o 
o.o 
().() 

o.o 
o. 0 
().~ 

Q,O 

c.o 
0.0 
Cl·() 

. 

Date: 

Initial Water Level (feet BTOC): \ '5 .1-'5 { 't>\0 '-

Well Deoth (feet bos): -"" '3 5 1 ""d S 

Well Volume: 1, · ::n. d "'-\ 
Pump Intake Depth (feet BTOC): ,..._ "':::\-- \ o. .. \-::7 u ...... <L \,~ ~ ._ 

nayses o es: A I /N t 

pH 
(SU) 

+/- 0.2 

'c-~1 

\,.2-lo 

lo.llo 
t,.?,\ 
lo :1...5 

"'.V\ 
lo. '1---5 
b ·3o 
lo. 'L~ 
C.,."l.-1., 

\o.M 

6 
1.47 
5.56 

Oxidation-
R.eductlon 
Potential 

(mV) 
+I- 20 mV 

-loS 

-\llS 

-\Cb 
-\\ '5 
- \1 I 

- 1\4 _,, \ 
-I\~ 

-\1'5' 
-\\1-
-\\1\ 

6 
2.61 
9.88 

' 

Turbidity (NTU) 
+/-10% or +I· 1 

NTU 

. 

\1.. \ 

''-·"! 
\ 1....' 

\1...-8 
n. ·4 
\ "L -0 

\I.% 
I'L..- o 
\1_"\ 
\'(..0 

\I . '0 

10 
4.08 
15.44 

' I 

WI-\~ O.'S ~~~ ~Y>l:, 0 <) .s, (jl 
?w. -1>,"2.. 

~~-
Comments 

\\;.t\. \ "-hvL 

v-d..L ~ \ ··- . \l. "''"L 
'(S\ 1?-~o ' \t\ ... ~ . 
~ ...... ~ ~'""~""-. 

\'514 (. 

... '' .o..~V .. 
I • 

• 

: 

• 

?age _j,_ of --+-



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): 

Pump/Purging Device: 

Sample Time· 

Water Level 
Time (fl BTOCl 

i\\1. \~. \>"\ 

I\\.\~ \(..qq 
1\~ 1"1. :XJ 

\\51 \'tr.~ 
liSA n-~"' 
il~ ll- '1-b 
\1.-1)0 ,t-A'l., 
\ '2--11?, _n-Ao\ 
\1-0\., \1.1\1-
\'1-\0 V>\\... 

wen Diameter in) 
Volume (gal!ft) 
Volume (Uft) 

\'UO 

Purge Rate 
(mL/mln) 

Pumo on 

l,OO 
~(X) 

·~o 

\'nO 

\~0 

"UJo 
""J.-..lo 
"'l.--o 

~ 

1 
0.04 
0.15 

l..!' 

"""'Volume 
Purged 

. flt'l>r gal) 
~ 

I 1 '1. Q .\o 

W'·1 
\I'C<J 

"2.. ?>4 
1_.&'b 
1?~-4'6 

_4. ()~ 
A-io& 

0,0 

0.09 
0.35 

.AI 

u 

Temperature 
('C) 

+/-1"C 

lq·'11 
\"l ,h{. 

\ct..3~ 
\'&-Ia\ 

ll-~ 
\%..<\-'\ 
\£- Sl.. 
\'3.A;o 

\lNiol 

2 
0.16 
0.61 

Specific 
Conductivity 

{mS/cm) 
+/-3% 

l<'l"i 
J$\ 
\·"5'4 
\. '5!. 
I ,<;'I 
\.SJ:. 
\."54 
\ .'Jio 

\- ~ --" 

3 
0,37 
1.40 

?17-

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/-0.2~1. 

L61 
o,.al.l 

().CO 

O·OD 

o.oO 
Cl .oc 
0-0C 

t>.Oo 

- 0'2-0 

® 1/"1/11 

4 
o.as ... 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mg/1. 

-
0,'1.. 

(!),~ 

o.o 
o.o 
O.J. 
(().1:) 

o.o 
0.0 

Date: \o /1.--""r / " 
Field Personnel: J oVt n 0 IN e.cd . 1'-J o--\hcu·'\ 

Well Depth (feet bgs): 

Well Volume: '3 . 0 0 j"'\ . ~,r 
..., I I 

Pump Intake Depth (feet BTOC): ,... '=> 0. 
{I Fi>!t 

I l Analvses/Notes· "b'VU'bJ.A.>0\7 ~6 1 Ul" '\If-.., 

pH 
(SU) 

+I· 0.2 

-
ci:>-"\ 1.\ 

C.,.<(; 
\, .\,() 

\o.'ol 

6-h3 
Ia. "4-
l,.loo 
\o .S'\ 

6 
1.47 
5.56 

Oxidation-
R_eduction 
Potential 

(mV) 
+f- 20 mV 

• jg~ 

~ lS'i 
- 1,.\:,q 

-1..."1-'5' 

-J-1,.7 
- 1..-'\ ?> 
- 7..-'\'b 
-~1:>.<\ 

' 2.61 
9.88 

Turbidity (NTU) 
+/-10% or +1- 1 

NTU 

A.16 
14~ 
~os A 
i..'e.\ 

7_1 .7 
\5.'6 

\lo.'b 
\~-1.. 

" 4.08 
15.44 

w~ ~ o, "- D3<t-. CJ, (' 

'?vJ -- 0.? \G........., 
Comments 

?age _L_ of ---1-



Monitoring Well Purging Form 

Project Unocal Wichita • 2011 Annual GW Monitoring Date ~/;nJll 

Initial Water Level (feet BTOC): · ((, • ~ \ 

Field Personnel: I< I m N 3 L"-) e_n I A yJ n C! 1<-u-n lc.e I Location: Wichita Kansas 

Well Identification: r- t<:>n 
/)II Well Diameter {inches): ~ 

Screen Interval (feet bgs): 'J,.'J. .l? -· 3:::t./5 Well Volume: I'I.BS )< o.I(Q., 3. 2. >' '3 ~ q, (p J ... l 
Well Depth (feet bgs): _....., ?/3 j ·rv "' "'3(c .f'-1- fjT()(_ 

Pump/Purging Device: ?>?bll'\i:£2•\:)\(... fvC'Ip Pump Intake Depth (feet BTOC): "-'I .f4.. o«- \oo~"" 
Sample Time· I Z, ( 0 Analyses/Notes: -5\.vB?Jo()~ 6wfl::ll5&Moa I co. I vfA 

Horlba 
Dissolved YSI Dissolved 
Oxygen Oxygen pH 
(mg/L) (mg/L) (SU) 

+I· 0.2 '!!R_{L +1- 0.2 m!:JtL +{-0.2 

!let ll.~oS 375 ·"'O.J,~ aL-,5 1.'-IB o'l.li.J 1-0,'2.!> '·""~ -IZ'l &B.O ~00 ~t"' 'ol\o<'-' ""'' ,,.._In~\ 
llOb 16.1.>$" !J~ wlqitt t"'.oO l.tl 2.0'\ -o.1.3 b.~o -1?>3 '1\.'Q "r~ .. ,,i. .1!.-. ~-cie~vP 
1111 iS."10 41~ ""'2.1\o-\ lf!>.'Z..o /.53 1-13 -o.:z..3 &.'-1~ -1'·1'2.. 7'1.2 'u ov<r '\'\""'""' 

lilt, IS.I..jB 1-joo 1"'2.1..~1'1.1 IB.S"Z. 1,5,5 /. 2'1 -o.z.:3 ~."13 -1'-1'-l 7~.1 'D"e..to Jm.tD&.a.u-"HP~3 
(1·;).,1 (fb.35:300 ".3.i~l 18.85 /.~ {).% -o.t-3 ~.l..(lj -161 71.2.. iJ..oL\\voliJ(Yle:). \,) 

. 

Well Diameter (in) 1 1.0 2 3 4 6 • 10 
Volume (gal/11) 0.04 0.09 0.16 0.37 0,65 1.47 2.61 4.08 

Volume (Uft) 0.15 0.35 0.61 1.40 2.46 5.56 9.88 15.44 Page_(_,._~_ 

45'S'\ '" 'ovll<..t-1- 1H 



Project: Unocal Wichita ~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: P 135 
": I ' .:: '' Well Diameter (inches): ~ . .:J 

Screen Interval (feet bgs): ~, 7 S - eZ I.. 
Pump/Purging Device: Pe..c'• ¥!,) IY"f 

Sam ole Time l 0 ';'0 

Specific 
Volume Temperature Conductivity 

Water Level Purge Rate Purged ('C) (mSfcm) 
Time 1ft BTOCl fmLimln\ fL oreal +/-1"C +1-3% 

OB'G llo.ll Pump on -

Monitoring Well Purging Form I P~eoJ-. D:t \ 
(pb-~p /11 

Horlba 
Dissolved YSI Dissolved 
Oxygen Oxygen 
(mg/L) (mg/L) 

+/- 0.2 mgfL +/- 0.2 mg!L 

-

Date: 

Field Personnel: \<I m N ~ L"j e-n I A n n Q l<.u.n l<:.e I 
Initial Water Level (feet BTOC): · I(, w \I 
Well Depth (feet bgs): """ ;). Pl 
Well Volume: 8. 8j X O.Q'I~ (), S " :3 ,;; J., 'i et-' 
Pump Intake Depth (feet BTOC): \ C--1- 0~ 'bo~f'l L...; .;1 I e.+ 'o~ .,) 
Analyses/Notes: f>WSU..DB, SIAJBct?(Z,Mcm , Cfl-;. 1/f'A 

pH 
(SU) 

+/-0.2 

Oxidation­
Reduction 
Potential 

)mV) 
+/- 20 mV 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

Wellhe.cul f> It>:. 0. C> 
06-i;PII>: D.O 
f>u..c.""'- t PI I> : 

Comments 

OS'-15 17.'io 15o 0.31.. :Z<-.'(3 1.1..1 1."11 -o.l"'" r,.'-llo -t51 G,.'Z .. "'f".>~....,lt.~ ""'~~ ""'~roE <.~br"'"""-
68SI 121.15 l5o &:751.. ()l'i.t.l \.;o j.'1<... ·-o.\5 C.-'il -I!QI &."2.. 1'>'607•.,.,~- r"·"" ~ f''w_"0'•"....,._~1 

oqoo liW.5'0 rso ·1'-o.q;:..,\ ;;tl.<t:, J,?./ J.'-1\ -o.\B (;. '31 -150 /Ol 13 B Move.<~. Kov:\oo>-.l.e.fcR._M-=>u ·"' 

0'1o:3 ~~.~ 15C 1'-J.Ic'L\ ·z:7...1.."1. 1. ~c.. /. ;13 -a. I~ I#.!D -12.3 JSi~ 

oq1;;1.. ;t;~.sq I?O f'l-1.1< \ J-a.l....\\ /.3i t.o'l -0.12 r~_:37 -I'Z8 -5/.'3 I!_L..o.....,uU-..1v'ow,,h;bproiae.~ "" .• 

IOC!t~ l;.3.?o !So 1--t.S'.,\ ~~.1'1 1.3"~ 1.0'-i -O·L9 &. 38 -t3C.. l£b. 3 ""' 

I hL~''" ' ' v <.J 

I O;), l 
l/o3o 

Well Diameter (in) 

Volume (gaVfl) 
Volume (Uft) 

1 
0.04 
0.15 

1.0 
0.09 
0.35 

• 

2 
0.16 

0.61 

3 
0.37 
1.40 

' 0.65 
2.46 

6 
1.47 
5.56 

' 2.61 
9.88 

10 
4.DB 
15.44 p,,, __L_ of _j___ 



Project Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 'J'- \4 D 
Well Diameter (inches): L..-• 

Screen Interval (feet bgsl: 

Pump!Purging Device: 

Sample Time· 

-Volume 
Water Level Purge Rate 

Time fft BTOCI . (mL/mfn) __ £~ed rgaf) 

~'\II 

\) '\ 14-
t>'\\'1 
0'\1..4 
0~1.q 

0'1'?14-
OH-0 

Well Diameter (In) 
Volume (gaVtt) 
Volume (Uft) 

\lo. 60 
\1-.4, 
\1-.S'6 

\1- '"' 'C 
lf-'>1 
n .\.c 
Ct. \I•' 

Pump on 

\~ 

n . .o 
\ 4-o 
\40 
14-l'l 
j 

1 
0.04 
0.15 

~ 

o."!,io 

D·% 
I· ~b 
'J... ?,lo 

"') ,C l, 

co\Q, 

.o 
0.09 
0.35 

u 

.. 

Temperature 
(oC) 

+/- 1°C 

\ ~-1..3 
\'6.31, 

I% .)1; 

\Vv4 
_\ ~. '6'\ 
\) tJI.\1 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/·3% 

. 

\. \,1-

I ,1..'5 

\-bS 
I . \:.'5 
I , lot; 
())4 \:>-

3 
0.37 
1.40 

Monitoring Well Purging Fonn 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/· 0.2 mg/L 

().?.o 
Q,OC 

D·OO 
o.co 
~.DO 

O't-Q 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
{mgfL) 

+I· 0.2 mgtL 

-
o.o 
0· 0 

C-o 
t::,.o 

l:l·O 

0 

Date: \,o f'z.:-=t-/ u 

Field Personnel: J o¥1 r. 0 ' N e.cd 
Initial Water Level (feet BTOC): \lo. lo tl ' '1!. -co<.. 

Well Depth (feet bgsl: ,.,.._ 1> 2. 1 \o J s 

Well Volume: z., ~4 ~"\ 

na yses 

pH 
(SUJ 

+f-0.2 

. 

"'. "!, "!, 
I, .11.. 

lo ·VI 
lo .'J-S 
lo-1..--0 

6 
1.47 
5.56 

o es: 

Oxidation-
R.eductlon 
Potential 

(mV) 
+I· 20 mv 

. 

-?r<\ 
- 'i3B 

-~3 
- '\S 
-'\4 

6 
2.61 
9.86 

' 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

'OOv __. 

1..."-"\-
\()\ 

4-5.1 
?>l. .s 

10 
4.08 
15.44 

I I 

~~ ~ 0 .1..-G-G'- oe.-c~ o. 'crq~ 

?W '- 0. I ~~-
Comments 

0v-.... "~ 
• 

• 

. 

Page ~ of -+----



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: \'- \4 s 
Well Diameter (inches): 

\ .c; ,. 

Screen Interval (feet bgs): 5 .% - 7..-0. ;-.,; ' 

Pump/Purging Device: 

Sample Time· 

Time 

0"' \I. 
0'\W 
Q'\ 1.:!> 

oq1...\. 
oq 1..'1 
\') '\:, 1... 

0'\"?,5 

\\,3'8 
\\As 

Well Diameter (In) 
Volume (gal/11) 

Volume (Uil) 

Water Level 
(ft BTOCJ 

\I. .1-~ 

\ 1--_. \Vi 
\'0.'6'1 
\ '1 . ":\-C 
1.-().1-\ 

1..\. ~0 

w o..-\1 

~-os 
GA\ 

Purge Rate 
(mL/mln) 

Pump on 

\'50 
\ '5 \) 
\'5o 
\') \) 

\')0 

i\)vv"' 

_\-v Jir 
.l [) \l 

1 
0.04 
0.15 

Volume 

~~:ged 
1raal 

0.\:.t> 

\.o.; 

\·'50 
\."15 

7.... ~ 0 

Ul. !) 

n~ ~ 

0.0 
0.09 
0.35 

\: 

Temperature 
('C) 

+/·1°C 

1.-S.SS 
1-1... 1-3 
1.:2.. ~s 
1-1...>1 

1..1..'?'1-
~ 

·~\is 
II..< 

2 
0.16 
0.61 

-

\)t-l\ 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

1-."l...lp 

\ .\,0 

\.45 
\ ,.<\1.. 
\ .sz. 

l.Jo...o-Q ~ .. 
I u~~ 
I\\ ~\4 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 ma/L 

o.;s 
D. Ot> 

() .oo 
0 .()'t> 

0-oo 

'2.-. '1--5 

- \') "!..>() 

4 
0,65 
2.46 

YSI Dissolved 
Oxygen 
(mgiL.) 

+/- 0.2 maiL. 

t>.o 

o.c 
o.o 
().{) 

\).O 

\...- r.J.. 

\j 

Date: \c / '2.-1.. / ' 1 

Field Personnel: j o\ri Y'\ 

Initial Water Level (feet BTOC): 

Well Depth (feet bgs): 

Well Volume: 0 • \, 1 (t" \ 
Pump Intake Depth (feet BTOC): ~ ""1...1. 

0 

\'.TO '-

nayses o es: 

pH 
(SU) 

+1- 0.2 

""-~~ 
1..~1. 

\, • ?> "2-

\.,.~\ 
1.. .?.:~ 

~~ J.. 

6 
1.47 
5.56 

0 

Oxidation-
R.eductlon 
Potential 

(mV) 
+f· 20 mV 

-\1-J. 

-\'1>3 

- \3\o 
- \"';) "\ 

-\4o 

' 2.61 
9.86 

. 
' 

Turbidity (NTU) 
+/·10% or +I· 1 

NTU 

. 

\t>'i 

\4,0 

\1.-S' 

\4-"\ 
1..-o '"\... 

10 
4.08 
15.44 

I ' 
W\\: o. ~ d~- 0~1:."" D.Z. ~~..., 
\'w ~ b. '2... ~«--

Comments 

--c 

Page _\ __ " _l__ 



Project: Unocal Wichita ~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: I'- lSD 
Well Diameter (inches): 7." 

Pump/Purging Device: 5ubme.r-o ;bl~ 
Samole Time: 

Time 

1335 
nt-~o 
I 3'-1.5 
1'3?2. 
1'3S7 
I ~..f. oz. 
l'-!01 
IL.! I 'J.. 
1'-!1'7 
i!.\ ~?.. 
il-j'J1 
\'-\'?Jo 

Well Diameter in I) 
Volume (galifl) 
Volume (Ufl.) 

Water Level 
(ft BTOC) 

~~-~!>~ 
/(,.// 

'"· 95 11:\.o!:> 
/8 . .5'1 
li.5i.l 
IS.S'? 
JB.l:fo 
18·'1~ 
i~-B'\ 
l'L?\ 
r ... 1L .. 

Volume Temperature 
Purge Rate Purged {'C) 
(ml/mlnl tL or gal) +/-1"C 

Pumo on 

3t;O ~3_q_ ... l 'lL1.1 
~5 1-'-0.II'Q.o...l ;;.o. to 
700 ~i?'q..: 11. lo 
1~5'0 1'-:3.5 Q I /7 .~'!7 
~ ~ t- Y-12'i; fl-.\ f1. 2..8 
750 f'-5.791 ~ .. (CD.B'L 
100• 1'-(o .I!>· {11 '"'-8'1. 
100 ·1"1.15c ;'j ill. 7'-l 

/Ia.; 
'7CO 
..k- .rl.. 

' 0,04 
0,15 

-vq,o~ 

·~.Dlli 
~~ 

.o 
0.09 
0.35 

Jl.t. I I 
lk_.5L( 

-

' 0.16 
0.61 

IUNI 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

-

LJ .. _q 

/.I? 
/,/'0 
l.l.k_ 
J.n 
J.TI 
1:11 
t--n 
L/!... 
_171.. 
l\- t-:_1_~ 

3 
0.37 
1,40 

Monitoring Well Purging Form 

/ 3 We.\\ \lb\u~¥~~5\ 

~(2-1/11 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/-0.2 r:!!.9LL 

;2.'18 
3 .8CD" 
1.0'-1 
(). (., '1 
0.5'8 
/.31 

. "· q, 
l)eG, 

D .1<.. 
.11_&q 

ID-112.1, 

4 
0.65 
2.46 

YSI Dissolved 
_ Oxygen 

(mg/L) 
+/- 0.2 maiL 

-o,z.o 
- (),z.l 

·-o.t..Z. 
-o.l,? 
- IM.'J, 

- o:z:3 
-o.z.? 
-o.z,) 
- o. '2-,. 
- 0, z.~ 

Date: 

Initial Water Level (feet BTOC): 'IS. 68 
Well Depth (feet bgs): ""' 3 3 
Well Volume: 2.0 . 12. X , I C., .-:: '3. 2 )(; '$ -::: 'f • J 5 o-v\ 
Pump Intake Depth (feet BTOC): f"'" \ ~lr 0 f&.. loo*o6 
Analyses/Notes: r-

pH 
{SU) 

+/-0.2 

~-'il> 
(,. 3"l 
Q .3"f 
~:p 

IP.t1 
(..33 
&.2.'1 
'-~ '} 
('.. t 'L 
c,.3'2. 

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

{mV) 
+/- 20 mV 

-
-2..30 

-z5"? 
-zc.B 
- 2.(.,8 

- Z-61 
-zc..7 
- Z.SlD 
- 25':, 
- 2.!5?.. 
- z" -z. 

' 2.61 
9.89 

. 

Q 
' 

Turbidity (NTU) 
+/-10% or +1-1 

NTU 

o.o•q,..~.,o 

o.otCicwl., 
451 
I>KlOO 

'-12. tj 
132. 
-z"8 
t 14 
Cf7.'l 

'fo. j 

" 4.08 
15.44 

' 

15 Mo I ' 
,., 

\'fell he..d f'ID: 0, 5 . 'i'f ... 
oa.'l:PII>~ fJ.I ff'" 
f' .... c.~<-eH'lD.:: z,5 Pf'"' 

Comments 

~ MJeJ.. "'/0 ,;).rop., I-IU -1o 1104 
II- \J~_l?_(~ ~-~ 

IV -' ' 

~'i:>ve_ +o ~dcv.Jn furo(. 3 
WL I \ II" { """'<.. '> . o,J 

A 13,j\,!,t<!. in no.-ibo-. 
. 

• 

. 

Page _: _l_ or _l_ 



Monitoring Well Purging Form 

Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: r- \s s 
Field Personnel: J on 1'"\ 0 I N ~ O-\ I 1'-J o..--\h ~Vi 1-:e..n Cj 
Initial Water Level (feet BTOC): \ '5. ':\-C>' "'b'o <.. 

Well Diameter (inches): \.'5" 

Screen Interval (feet bgs): 

Well Depth (feet bgs): ~ '2... '5 1 
\, d ~ 

WeiiVolume: O.IS.f 'j.._\ 
Pumo/Purqino Device· Pump Intake Depth (feet BTOC): 

Samole Time: Analyses/Notes: -":lw€>LioC~ 1 ME-6 ' (..().,_, \JrPI 

Horlba Oxidation- WI-\,. 0.\ '\~- 6?.1;' 0 ,~~ 
Specific Dissolved YSI Dissolved R,eduction Vw = ~Volume Temperature Conductivity Oxygen Oxygen pH Potential Turbidity (NTU) 

Purge Rate ~~ed ('C) (mS/cm) (mg/L) (mg/L) (SU) (mV) +1-10% or +I· 1 
(mL/mln) rgal) +/-1°C +/-3% +/- 0.2 1!!9fl +I- 0.2 mOIL +/- 0.2 +I· 20 mV NTU Comments 

Water Level 
Time (ft BTOC) 

'''"S _ 15. ":\<:> 
"'O ~ -ercr Pumo on . 

\. ':\- 1.:, .:, lo -\IS Cl.o 
.. 

o :r1- I . ..(.. \o.'5S -\3"\ 

I-~ \o.S'\ -\<\-~ 
'-. \<t \ . I lo.lo'\ -\58 

£..\"\ o.V; I· D \o.'"l-\ r-\lo-; 
L...o"T 0 .DD o.'i lo-1.3 -\lolo 

o. '3 \o .51. -\ \oo 

lo/11-'/11 I) '0 1.-0 l...v\\ •. . L. .. Jl "" "- \1 t-1 ~<:>_\ \ - ..Y 5_~ - 0<. ;;>· 

. - ......, ... ,, 
\.1 ' 

: 

~--+----r----r----+-----~--~-----+----~--~----~--~----------,.---.-----1 

Well Diameter (In) 
Volume (gellfl) 
Volume (Vfl) 

-_\' 

1 
0.04 
0.15 

'·" 0.09 
0.35 

2 
0.16 
0.61 

3 
0.37 
1.40 

4 
0.65 
>46 

6 
1.47 
5.56 

• 
2.61 
9.88 

" 4.08 
15.44 

J. 

• 

Page _• _\_ o/ ~ 



Project Unocal Wichita ~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Pump/Purging Device: 

s 1 r am12e 1me: 

Time 

\%'\ 
\'5'0+ 
\507 

\'51 0 
\5\ ?:> 

\'5\'e 
\ '5 -z._ I 
Its 1-4-
\51-1-
\s?,o 
\~'?>!~ 
1-u~~ 
IS~ 

\54 
lS'SO 

Well Diameter (in) 
Volume (gel/11) 
Volume (Ufl) 

Water Level 
1ft BTOC) 

\S.SA 
\~-1'1 
\1f-. ~lo 
\b·~D 

tQ,,. 
\ lc .1-Jr 
\~As 
\"' .lJ\ 
\lo .'1\ 

\(o,!;O 
\\o.?,4. 
1\c-5~ 
\\., .'!>5 
\1..41-

C..o\\ 

o.,, 

Purge Rata 
tmUmlnl 

Pump on 

"Z-oO 
"'t,oo 

\10 
,0 0 

u \\c 
I\ o 

\10 

\I 0 
\\\) 

\10 
\,_\0 

'\~ 

'' \) u 

1 
0,04 

0.15 

Volume 

~urged 
~rgaD_ 

c.ao 
\ -.o\-0 
\ .1-~ 

Cr; 
'2..._1';)-

-z..-.1.:. \ 
_·3_. b5' 

'"l>. ¥\ 
I~J;,.'Bl.. 

4-· \S 
~ 
'S. ti~ 
s.~lo 

1:.. 

'·" 0.09 
0.35 

.... 
\ 

Temperature 
('C) 

+/-1"C 

-
'l-:..3'\ 
't-1, :w 

'13. '\ 0 
;t.4.B5 
'1..6 .o3 
'l.A-.~3 
'l-'5 -%J 

1.-1. . 81.. 
'l.-~·4'o 
1.-1-.Ur 
u .\)\ 

1.-1.. 0'0 
L..l. ·~5 

\.o.. \)~ 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+f-3% 

\ .'5_ '\-

' ·'51 
lAS 
-

\ ·h 
\ '4:, 
\. 44 
\.A-f 
I. 41.. 
'. ?,1-
\I ?>4 
\ ·'b~ 
I. 3\. 

llol\-~\ 

' 0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved YSI Dissolved 
Oxygen Oxygen 
(mg/L) {mg/L) 

+f- 0.2 mg/L +I- 0.2 mg/L 

-
0 .';1,_ o.o 
(.'). 00 t>.o 
o. C>D c. 0 

D .o 0 ~.j) 

t.oo 0.0 

() ·l:l!L 0·<0 
o.oo 0.0 
().co 0.0 
c.oc t).O 

(). Q't) o.o 
o.oo (>.0 
\). C>o \).'0 

~t>-O'Z. b 

4 

Date: \p / 2.\o /I I 
Field Personnel: JoY-t r~ 0 ' N eo..\ . t--l o--\h ox; 1-t!e.n C:J 
lnitiaiWaterlevel(feetBTOC): \'5."5.\' 'I!>To s 

Well Depth (feet bgs): .-... 4c 1 \,J s 

Pump Intake Depth (feet BTOC): ,.._ :, '5'1 ~"to c.. 

Analvses/Notes: 

pH 
(SU) 

+f-0.2 

1P .1-A-
~-1-S' 
\,. -=r:t 
I ~"}· ... 
1..1-5 
\o.\.1:1 
\o.lo'\ 

lo .)-") 

~ . ":\-\ 
\:. .1-s 
\, ,1-lo 
lo.lo\o 
"'.Ia) 

' 1.47 
5.56 

Oxidation-
R.eductlon 
Potential 

(mV) 
+!- 20 mv 

-1-s 
- 1 . .'=!-
-Z...S 

-ZA 
- '2..o 
~1-\ 

-'l...'T 
-1-la 
- '1,...1:) 

-V~-
-l-~ 

- '1.>0 

• 
2.61 
9.88 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

o.o 
o.o 
6. 0 

_._____ 

1.4 '(, 
'53'5 
"?>!.-I 
'?:>S'I 
~3 
G)., I 

1.4-z.. 
1-23 
'\'1.-S 

10 
4.08 
15.44 

I ''l.. 

\N \-\ "" () 000"" O<t,R_.., \\.() (Jt'" 
~w? (:).() ~-

Comments : 

~ 

~ 

' 

' 

j 

Pago J...i_ of _)_ 



Project: Unocal Wichita • 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): ""2-A. -1-5 - 3'\. Q 1 lpj > 
Pump/Purging Device'i 

Sam~le Time: 

Time 

\~4\. 

\6, )c 

'"' 5 s \'iiOO 

\'5"05" 

\'5"\0 
\S,S 

\'51.-i 
\5~0 

Well Diameter (in) 
Volume (gallfl) 
Volume {Ufl) 

Water Level 
(ft BTOC) 

\").'tO 

\I.. 'O'b 
\1,..51. 
\t-. \I 
\1- .l-\1.. 
n-.4"'> 
\t-.~ 

'1--A' 
C..\\._ 

Purge Rate 
(mUmln) 

Pump on 

\ooo 
'"Ulo 
1---co 

'1..1--C 

l. 1..-0 
-~..;w 

-~o 

vU 

1 
0.04 
0.15 

Volume 

d;:ged 
rgal) 

. 

l-,4 
?,.4 

AA 
'5.5 
\,.\o 

_-=\.-. l-
CfJ 'l-
~oVVV\.Ji. \ 

•. o 
0.09 
0.35 

v 

Temperature 
("C) 

+I.1°C 

. 

l-0. >\'.\ 

'1.--\ /31" 
\'\.\'5 

\'1-\1:> 
\'\.~I 

\'\ .1-3 
"'(.,() .oq 

1'::. 

2 
0.16 
0.61 

\\N'c 

Specific 
Conductivity 

(mSfcm) 
+1·3% 

\. "'4 

\.'>I 

\- A.1-
\A? 

'' 41-\-<\1. 
\· A1-

\-~\\oC 

' 0.37 
1.40 

Monitoring Well Purging Form 

Horiba 
Dissolved 
Oxygen 
(mgiL) 

+I· 0.2 mgfL 

.. 

\.\4 
'\..'J..-8 
ID-eo 
().oo 
I) ,'VI) 

o- oo 
'0 -00 

- "'-z,.o 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mg/L 

C-o 

o.o 
0.0 

D. o 
(),0 
()-0 

G-O 

Date: 1..,{--z.--:t-/" 
Field Personnel: J on Y\ 0 I N ~ cd I 1'--l o..--\h ~VI 1-+e.n Cj 
Initial Water Level (feet BTOC): \ '0 . '}0 1 1/~o <-

Well Depth (feet bgs): ""' 4. C 
1 

\. d .S 

Well Volume: ..(, .[, lo ";)" \ 

Pump Intake Depth (feet BTOC): -"-' 'b 5 ' 

An'!!Y§es/Notes: 

pH 
(SU) 

+f·0.2 

-
b.':2A_ 

lio 5'1 
1.,.$~ 

loS3 
1.,.53 

\o -5<\ 
\o.'5.f 

6 
1.47 .,, 

Oxidation. 
~eduction 

Potential 
(mV) 

+I. 20 mV 

-? 1.-

- 4. "\ 
-4\ 
- 4o 
- 4o 
- A-v 
- 3"\ 

8 
2.61 
9.68 

B<.-lc"' 'il 

Turbidity (NTU) 
+1·10% or +1·1 

NTU 

-

l.'t'l 
~g,_ 

4o"\ 
"'S51a 

~ 

"""2.-lo 
\41-

" 4.08 

15.44 

L-0, \)~ .... 

I 

Comments 

1 
. 

: 

.... 

. 

• 

Page~ of __ \_ 



Project: Unocat Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval feet b s : 

Pump/Purging Device: 

Sample Time· 

Time 

0'11'1 
C'\51-
IJC\ 'S '6 
()CO, '5~ 

'00 't 

\00'5 
\ 0()":\-

Well Diameter (in) 
Volume (gatlft) 

Volume (Utl) 

Water Level 
lft BTOCI 

\I) .'l.:Z.. 

\').5\, 

I'S ·?~ 
IS .53 
\5.'55 
Vs . ..; :} 
C.,\\a. 

Purge Rate 
lmLim[l}l 

Pump on 

\t;'O 

\ '5' b 

\'5o 
\'50 
\'5o 

) .. .Q 

1 
0.04 
0.15 

Volume 
Purged 

_@_~I.9!!L• 
. i 

o.'\-s 
\9~~61 

I .So 
I."' S 

1... '3<> 
<;,a .., .. 

o.o 
0.09 
0.35 

\j 

Temperature 
('C) 

+/-1"C 

. 
1-..::!_· ,..,.. 
'1..-\o • '(, it 
1.-'.. ·1-\ 
Uo.5g 
1..-I,.B.<\ 
~ '-ltJ\, 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+1-3% 

\ .1..-"\ 
,. \3 

\. \l 

\.' 0 

\.\b 

\ - '\)\\p 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgfL) 

+I· 0.2 maiL 

\.\3 

C.'/....-0 

o.oo 
o. 0\ 

0 .c '1.-

t>-Cl.-c 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg!L) 

+I· 0.2 mgiL 

~ 

o.o 
o.-o 
D.O 
c.o 

D.o 

Date: '1:. /"I...J,,. J 1\ 

Field Personnel: J 0~ V"\ 0 1 N e.cd 1 ~ 0---\M C\.V\ \-\'en"=) 
Initial Water Level (feet BTOC): \ 'S . 1- "1.. -£, -c c <-

Well Deoth (feet bos)· ~ 1.-'3 1 \.oj ? 

wen Volume: Cl · '\ -=t \r' \ 
Pump Intake Depth (feet BTOC): ~ A-.':5' a,\, 0 ,.. .._ •. \, •\--\--...., 

nal: 

pH 
(SU) 

+1-0.2 

I.>.St> 

I.e . 'o '6 

\o.':\-1 
lo .t-\ 
l.,.lo"T 

6 
1.47 
5.56 

es: 

Oxidation. 
Reduction 
Potential 

(mV) 
+I· 20 mV 

-\,"'\-

- ~~ 
-3-:t-
- ~lo 

- os 

8 
2.61 
9.88 

' 

Turbidity (NTU) 
+1·10% or +/-1 

NTU 

-=\--'/.... \ 

1-T-o 

"'" ' 4'31-
L.-1-+-

" 4.08 
15.44 

' l 

'-"\'t " () .\ ~~- &?>~ 0 C>."l_\\~-

~w.,. 0.' Co~!.: i 

I?~~~._ ...... ~ '5 
rll .. ~ J o~:>,. 0~ .,o~\-

4-oSIL • W:\\ (..\.._co......., 

,(1.,...._\,.L S::.\\.. ~,_'I 
'-'~ \.. ._,J._~ • -. 

u 

Page _( __ of __ (_ 



3 we.\\ votutne. * 
Monitoring Well Purging Form 

.l-ui. -1(, """""" <-~ ':) 

Projed·: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: P-[] D 
~II 

Well Diameter (inches): ~ 

Screen Interval (feet bgs): 17. 7 5 - ~ 7. 7 5 
Pump/Purging Device: Sub(Y)e£::>; blc.. fvf\-p (De.d\ca:\-<c&J 
Samole Time· II Db 

Horlba 
Specific Dissolved 

Volume Temperature Conductivity Oxygen 
Water Level Purge Rate ...f._urged (GC) {mS/cm) (mgfL) 

Time fft BTOCI fmUminl _{{L)lr gal) +/- 1"C +/- 3% +f· 0.2 mg/L 

Cf'-16 /~.78 P"moon -

G:
•el! Diameter {In) 1 !O ... ~0•9 1 ) 2 3 4 

olume (galfft) 0.04 - 0.16 0.37 0.65 
olume (UJt) 0.15 0.35 0.61 1.40 2.46 

II CO Colk<>i-tJ.- $£l.;t\f'~e... jUN<i\\ ~ f'\10- CliO~ 

YSI Dissolved 
Oxygen 
(mg!L) 

+f- 0.2 mg/L -
-o~" 
-o.~5 

-o.al 
- o. ;}.,/ 
- o. ;;2,;') 

-o:z..J 
-o."l..-1 
-0.21 
-0.2.1 

-o.2J:~ 

·-o.za 
-o:z;7 
- 6. 'Z 1 

Field Personnel: KIm N ~ '-"'-) e..n I Ann[! w \c.e \ 
Initial Water Level (feet BTOC): ·1 14,7 B 

. I 
Well Depth (feet bgs): M 
Well Volume: f4.ad, X, ~(o -::: ;2. 3 %"'\ " 3 = c;,. £f ~<~..\ 
Pump Intake Depth (feet BTOC): l t± o* bo-t\'om 

Analyses/Notes: :>W 6~fo01; 

pH 
ISU) 

+/- 0.2 

Oxidation­
Reduction 
Potential Turbidity (NTU) 

{mV) +/-10% or +1-1 
+I· 20 mV NTU 

[p .C..'i -1 J. S b.O:~ 

(,_(.,( -15/ q, z. 
6 
1.47 
5.55 

8 
2.61 
9.88 

10 
4.08 
15.44 

\'Jell \oea.d P 11> ... 0. I' pft'l'\ 
OS=l f> 11> • 0. I f'f"'n 
&.a.<~<-e+ l'l\'> •t:J.I ff""' 

Comments 

Page_l_ "-' _ 



Monitoring Well Purging Form 
'J3 Wdl VolU'YJe--:>/Pv~t.- ti \ 

Project: Unocal Wichita- 2011 Annual GW Monitorin Date: 0 ~'-I Ill 
Location: Wichita Kansas 

Well Identification: V«\41® P ,;. \ J S 
Well Deoth (feet bas): j7 1 
Initial Water Level (feet BTOC): f·ID,] 0 - 3 :::: 13 .7 0 i 

I 
,.... il 

Well Diameter (inches): • ~ 

Screen Interval (feet bgs): ft?.l5 - I (o , 7 5 
1 

Well Volume ;3,3 >< 0. 3 5 .,;. j. j(o,.; 3 -;. 3. "t'Bi l.. 

Sa mole Time· 0 F\ a6 
Pump/Purging Device: Pe,r\ ~uMp J Bo..• \.e_r Pump Intake Depth (feet BTOC): I ~ o({. be~ {VI 

A I /Notes· S W 82100 B na yses 

Horlba Oxidation- \Nell heo.d PID • 0 0 I : l'f>"' 
Specific Dissolved YSI Dissolved Reduction osc r10: 0. 1 ft'...., 

Volume Temperature Conductivity Oxygen Oxygen pH Potential Turbidity {NTU) Bu4-cl t'ID -:: 0. I l't'"" 
Water Level Purge Rate ~~ed ('C) {mS/cm) (mg/L) (mg/L) (SU) (mV) +/-10% or +/-1 

Time 1ft BTOCI (mUminl •r gall +f·1°C +/-3% +/-0.21!!£!.1L +/- 0.2 mQ/L +/- 0.2 +/- 20 mV NTU Comments 

l4"i,. 1(,.(0 Pumo on - - - ...'. 

lli4'B - ;teo IL.. v...so i. 3o ~ .o&.> ·o :z.o (e,. g (, -(C 771 -'-
1450 We.\\ Wl'.l\~ r.lN I 
!6 2.() I\~,., I,..- \.v . ....r!' -::. j}lj_, bD _i!-_ r;,"\_0(_ •1 D.,o -\ b ""' '"" I> r .c, l H.U ri l (l")U( j\ DGL!'LVnLt-c/S' 

c.o~ 

W\ 
I !AM L~ 

"\:)~t!t_ I 

tb 
~c>lz (;/fl I~ 

a coLtS 
CACC 

iDIUJil 
oew 
~t-5 

.,e>;o 

Well Diameter (Ill) 
Volume (gal/11.) 
Volume (Ufl) 

r (o .<a'+ 
Wei 

ft\(;1(!-) 

lb-85 
Collu 
")+evb; 

~c.\. 'I'( 1.-- lr.>e. 
l\ 0V( Kl.ct.- ::, 

L. ,j. ' lc ~j li'.t.it 
1'0.\- J.o I l f..boll. 
&uiiP b!- X.. 

t'u.<1:!.~ ....._,,.\-h 

wen{- IL"l.\· JJ 

U>i\0- osa..:r,,o lc.. 
~") ...... ~\~ _l 
,1-r,d 

1Pt~5 
J?tt?~ 

' 0.04 
0.15 

Po VJ/ 
f-'l>ha.t. 
~ ha.j 

0.0 

0.09 
0.35 

de :\--e.. 

W'_ \\ \ID 

'(6-h:t 
- '"ilv1'\ 11 

Wtllte. . ' 
' 

bc..l\er 
...--qed~ 

w/ lo"; 
1)/'J{QII-

'f'5I: = 
,._q f 
""'qfl; 

2 
0.16 
0.61 

r-IV\. i f\ .e 
~f..~ f. 
_lllll1.1111 
I.e~ 

l!\ 's. ... 

dc!l-\c"' 

tL/ 

1Pn~-o1 

()_,!jj_ 
/.< .I. 

1- IAVAH. 

3 
0.37 
1.40 

}.. ~ 
r-3.S L' 
~ .. CYYL~ 

IH :-.u 
I(A_ ~ I 

I 

J. ..1, L. 

Q1 
VJ9.LL 

""' a-

' 0.65 
2.46 

i'n i+-

fu,~ ', 
u~INJ 

..... .M ::::.21 
h. ... o(__, 
1-.J 

IDn (,/;<. 

M1 r.J:• 

btl 1\ .... 
0. ID 

l;i!.7 5 
II h 

VIII-: T 
'/11 • 

' 1.47 
5.56 

' 

i\e..r 
IL 

.... : 

tv 11) to 
I 

' 2.61 
9.88 

!,/_") I I d.\' o-t- WL>.~ oU'i:t ~ 
(j.l \J 

f5CL+r 

loV ~r.} 

" 4.08 
15.44 

.J. , ) A A.i ( (... -r f'U_t; 1/CJ 
I 

. 

-'-

...'. 

• 

illfi ..Si.l.fl~ IJII..;mtNU -hb~ 
I ' I 
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Project: Unocal Wichita ~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval {feet bgs): 

Pump!Purging Device: 

Samele Time: 

Time 

\~4'3 

\Vt5 
\4-\8 
\<\5"\ 

\451. 
14 5'1-
\Soo 
,r;,r 

Well Diameter (in) 
Volume (gellfl) 
Volume (Vtl) 

Water Level 
1ft BTOC\ 

\ lc .'\1.-
\1-. 'l 0 

\'\Ao 
\'\."\~ 
1)l.S'\ 

'l;\.1A 

t-\AS 
~\\ 

\"5\'5 

Purge Rate 

lmUmlnl 

Pump on 

-ooo 
\ c; 0 

\ .:;- 0 

'!A) 

\'1..--0 

\1--0 
11. D. 

' "'' 0.15 

\.s" 

Volume hged 
~. 

0,\oO 

\.OS 
\ .tso 

\. B lo 
1...1-1-

l...-S8 

~~\ 

'·" 0.09 
0.35 

~ 
' 

Temperature 
('CI 

+/-1"C 

"2-l.~\ 

'2-1 .1.--S 
"'...C .1-£ 

"2-0. \," 
-z. \. \.\., 
~.so 

\)~"' 

2 
0.16 

0.61 

Speclflc 
Conductivity 

(mSicm) 
+f-3% 

0.841 
C). <eo"\ 
c .':lt·s.; 

t\ . :t-"""I 
t.<¢01 

c.qll'\ 
\\- ~\'6 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg!L) 

+I· 0.2 r:ng/L 

0 . 1-"1 

0.~.6,. 

0. 4,-S' 
1:). 1..-g 
0 ·\I 

0. 18 
-1l\O 

4 
0.65 

"' 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mg/L 

-
0.00 

(). 0 0 

Cl. oo 
tl. co 
0. 0 0 

'2..'':> g 

Date: 

Field Personnel: J OYI ~ 0 1 N e. CL\ 1 1'-J o...--\h 0-V"\ 1-\;t:.n ~ 
Initial Water Level feet BTOC : \ lo · lr 't- -e "'\ 0 c.. 

Well De th feet b";;'~ lo 84- · 1.:?,. 1...-:¥' b'\Dc.-

Well Volume: £ S"'J J"' \ 0 · \, '2.- ~)'" \ '1- \... 
Pump Intake Depth (feet BTOC): ~ \ '0 . S' \'!, \ o <-

Analyses/Notes: 

pH 
(SU} 

+I· 0.2 

\., .1-q 

lo.~g 

lc,.\o\:, 

lo.\,~ 

1., . "'4-
1.::. A~ 

6 
1.47 
5.56 

Oxidation-
R_eductlon 
Potential 

(mV) 
+J. 20 mV 

-lo'g 
- lo \., 

-1...-S 

- ~"' 
- 1., I 

-lo'S 

8 
2.61 
9.68 

Turbidity (NTU) 
+/·10% or +/-1 

NTU 

'1-Sg 

'2.."'::.(, 

1...'53 

1-L..Io 

l-\8 
'l..-81 

" 4.08 
15.44 

'l'w• 0 9~- ~ 

Comments 

-

1)._'-'._~ ... k. -v~-«~ ' , .. ),... 
' J 

' 

• 

' 

\.J...J._\\ :, 1J '12-'{ 

?.\\.~.....&. .!,... , ..... '-"'-.o.-~ ... 
_..... \S -:--~ ,_ _, 

' 

' 

' 

' 
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Project Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: P- \ q 
Well Diameter (inches): f 5 
Screen Interval (feet bgs): q:t5 - 11. Z S 
Pump/Purging Device:_ Per\ yYfV\p 
Sample Time· J (o(J.!) 

Volume Temperature 
Water Level Purge Rate ~:ged ('C) 

Time fft BTOCl fmUmlnl roan +1·1°C 

I \?.l f? .Q Pumnon 

I13D 1'1.1:3 150 ~D.H J./.77 

I CoOS 

Well Diameter (In) 
Volume (gatftt) 
Volume (Uti) 

I 

1 

0.04 
0.15 

LO 
0.09 
0,35 

' 

2 
0.16 
0.61 

Specific 

Monitoring Well Purging Form 
\ ?u~ e_oA Dr:t } 

{o/.Zlo/1! 

Horlba 
Dissolved YSi Dissolved 

Date: 

Field Personnel: \<_I m N ~ ""') e.n I A n n a 1<-wJ \'-e I 
Initial Water Level (feet BTOC): (5, 0 : 
WeiiDepth(feetbgs): }q. S : 2'2 .. /8 .f± 'BTOcL 

• 
Well Volume: 7. 5 ;.; 0.0'1 ~ 0.~7$ )< 3 - .<'.C3 a.:~. I 

Pump Intake Depth (feet BTOC): ~ .(4- o{\t- bo~IY' : 

Analyses/Notes: 6\N~Z.(oO:C. 

OxidatiOn. 
Reduction 

Well heCLd. PI!>~ 0 · \ i ff'" 
o~ t•p.. o.1 ff"' 

Conductivity Oxygen Oxygen pH Potential Turbidity (NTU) s ... ae:+-PIP = D. I ff<'Y> (mSfcm) (mgfL) {mgfL) (SU) (mV) +f- 10% or +I· 1 
+f-3% +f- 0.2 mg/L +f· 0.2 l!l_g/L +f-0.2 +f· 20 mV NTU Comments 

1.01 /.1B 6.t:t'-/ 14.81.. /8 ~1.3 
I. ol /.So O._'L3 (p.78 43 i/2. _ 
J,oo 1. 21 o.qL.J ~· 7o 5~ Joo • 

/.oc, LZ.3 o.B~ fo.7D Bo .o·Ou<u 
I. bS /.1 C. D./I &.7:, 81 o.o.•r.__~a-ru 

3 
0.37 
1.40 

' o.e5 
2.46 

6 
1.47 
5.56 

a 
2.61 
9.68 

10 
4.08 
15.44 

: 

-
-
-

: 

. 
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Project: Unocat Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Welt Diameter (inches): '2-11 

Screen Interval (feet bgs): I"';) . \) - c.:~. c I ~~ 0 '-

SamQle Time: 

Time 

\"5\~ 

\'5?.-o 

\St-3 
\t;'"U., 

\-'I; VI, 

\?:,4 
\S~q 

\SA;<\ 

\'5<\'\ 
115 '55 
i\,~o 

\lo\0 
\ 'ti '-'<) 

l'<>l.A 
\lu1h 

Well Diameter (In) 
Volume {galln) 
Volume (llfl) 

Water Level 
fft BTOC) 

b.'T4 
8.'2..-{ 

'1. • 'c; 
\0.0'5 
\I. ;,o 
\L..Cb'j 

\'?,.1...0 

\ 'l, ~q. 

\4.~0 

\<\St. 
\4.'01, 
\'1--\'J 
iS.'O<\ 
\q .'f.~ 

(...,\\ 

Purge Rate 
(mUmfn) 

Pumo on 

\<;o 
IS'o 
-:wv 
'500 

soo 
'Soc 
'5oo 

5oo 
'300 

Soo 
s-o o 
Soo 
soo 

... ~ 

1 
0.04 
0.15 

Volume 
Purged 

fll\or gaf) 

O.f<S 
\~ l.-0 

' '\o'3 
l..-·'2S 
113 .o ') 

_3::_ . .;5" 
\o.cs 
\1.-. '55 

Is. os 
n.<ss-
1...1...55 

l...l-·'?5 
£.A.sc; 

'?o. 

l.b 
0.09 
0.35 

\ 

Temperature 
('C) 

+/·1"C 

'J.....l-. A,. 'S' 
1..?-_il. 

'1.-o ' ")...() 
ioo.s-q 
I'/,' ?.:7, 

\~.+1 

\1-:~-\ 

nA~ 

l1<:?,8 
\1- -~"6 
\l-.1.., 

\)-.1.-~ 

\1- -1-1-,. 

2 
0.16 
0.61 

Vl-l 

Specific 
Conductivity 

(mS/cm) 
+1-3% 

~. '2..-t> 

~.-oq 

~ .'5' I 

·?, -5-:f 
=3. Sl 
'2.- . 'l '2.. 

"L. '5 t-
"5.lo 

1.4'\ 
-:,. '5 '5 
~-'58 

-o.s s 
~Sl... 

~~~-~M 

' 0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgf\-) 

+f. 0.21!!9_/L 

1.. 41-
I -1-4 
\. \o\o 

1-5~ 
\. ";, \, 
\. 64 

1:>.\\o 

(... 88 
1. '1..-l.o 
\-1-1-
0 -4,'5 
b-')o 

t.~l-

WA-- o4 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+J. 0.2 mQit. 

l . l2 

\.1-
\.~ 

\ '':1-
\ 'l-
:, . I 
4.4-
3.3 
t...-1. 

'1..4 
1.,...0 

\. '2. 
Cl.'\ 

"' 

Field Personnel: J OYt n 0 1 N e. cd . f'...l o.--\h C'-''"' 

Initial Water Level (feet BTOC): io . "71-4[ '0\ o '-

WeltDepth(feetbgsl: -1.-3' 1'>\oG (_r.,;,c;;,.) 

Welt Volume: "2... · i. t:. fj '- \ t 

Analvses/Notes: -R ''\ l'w ~ 

Oxidation-
R_eductlon 

pH Potential Turbidity (NTU) 
(SU) (mV) +/-10% or +/-1 

+I· 0.2 +I· 20 mV NTU Comments 

-

":\-. 31.. \OS 9.8 
. 

l-.:2,0 '" "1-3 
-' 

l-.vs \I g 1.-S.S \ "'-<..v ~ ...Q_ ~vq '- ; ~~~.-<.. 

1- .'1.-'\ 
1-.v; .,.._.,.,, 
t-.~ 

":f. .1...3 

:t-.1.-~ 

"":\-.v; 
":}-.1...1.> 
:t-1...-b 
"t. 1.:-; 

6 
1.47 
5.56 

\I g 
\1--0 

\I 'eo 

\I~ 

I 1..-<::> 

\I 8 
\I"\ 
\lq 
\q~ 
,,~ 

• 
2.61 
9.88 

'54. I 
13·'5 
3,-4 
'5, I 

t\.4 
?.1,.. 

4--0 
(\,1.. 

\1.-4 
\4.9 

10 
4.08 
15.4.4 

l J ; 

. 

. 

• 

• 

J. 
; 

~ ~ ... ,.....- -'-o~LL 
_0 

; 

-
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Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: PM \N- 5 
Well Diameter (inches): :1 

- t 
Screen Interval (feet bgs): /2 .Q 

1 
- ;l.? ,() 

Pump/Purging Devi_ce: Pe,n \?Vff'\? 
Sample Time: 17 I 5 

Volume Temperature 
Water Level Purge Rate Purged ("C) 

Time Cft BTOCI CmUmlnl fl 0!....9!!1. +/-1"C 

I (, \ D (o •lifL. Pump on -

Specific 
Cond.uctlvlty 

(mS/cm) 
+f-3% 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+1- 0.2 mg/L 

YSI Dissolved 
Oxygen 
(mg/L) 

+1- 0.2 maiL 

Date (p{2Z/il 
Field Personnel: \<.I m N 3 '""-)e-n I A n n l1 \<..u.n ,.:e_ \ 
Initial Water Level (feet BTOC): · (, • 8 7... 
Well Depth (feet bgs): ,..,_ Z3 
Well Volume: I (p' 18 -..: 0' I r.. "" a. (Q ~qJ >< 3 ::: 7. [8 !!:so..\ 
Pump Intake Depth (feet BTOC): >-1.- 'J .. .''L .. 

Analvses/Notes:SWBt.~;>o8 "SI. 18D\SSMoc.l co,_ All<il<~t<-h.. n:c._,_£~et> 

pH 
(SUI 

oxld•tlon- Welll.e<Uii''C>.:= I!!. O' 1'1'1"1'1 
Reduction Os.?,P\0= o-c ff'"l 
Potontl•l Turbldlty(NTUI i!>U£.~+ I'ID-: (6. 0 fD""1 

(mV) +f-10% or +/-1 r 
+1- 0.2 +/- 20 mV NTU Comments 

In\,:} l'i.<..'l 800 I no..\ 17.70 j. l'-' 3.10 3',zg 7.12... £31..( '17.1 

4B.I 
* ax +t, ; {)1/YI_:e.e.ltd~ tAntw c!<: f.o-", 

PumP J.... 3 LUI'.~\ \JC)\\.)m<-''"' ll. d.£> ll. '7, t:; :31tb I L5'Z .., I LB_ ~ 1.. .l lb. 3.6 Z.. 3- Z '1 /,OC1 I '-10 

wen Diameter (in) 
Volume (gallft) 
Volume (LJH) 

1 
0.04 
0.15 

1.0 

0.09 
0.35 

I 

2 
0.16 
0.61 

' 0.37 
1.40 

4 
0.65 
2.46 

8 
1.47 
5.56 

8 
2.61 
9.88 

3?.1 
2'2-.(, 
'l.o -
5.0 
6.0 

tJ.O 
('),() 

0-0 
• 

-

10 

Page_, _ o1 _j_ 4.08 
15.44 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Screen Interval (feet bgs): 

Pump/Purging Device: 

Sample Time: 

Time 

I) £>4-o 
0£.1,-:, 
Df!,4i., 

l:l8f~ 
08 s 1..-

l)'i':>Si-
0"{01,. 

() '\ o-::r 
c'\n. 
0'111-
t'\ 1-l. 
oq 1--1-
0"\"!>1..-
l)q'J,,;) 

Well Diameter {in) 
Volume (gelffl) 

Volume{Uft) 

Water Level 
{ft BTOCl 

1- '61-
'0?-0 
s.41 
8.l3B 
q.'\.1-
\D.1..1.. 

I\ . oo 
i\.~lo 

i\.<:t,O 
\1..· 54 
\'!!.\-\ 
)L\·\b 
\A-S'\ 
u\\ 

Purge Rate 
lmUmlnl 

Pump on 

":>OO 

'Lib 

'2..-\0 

Soo 
"5 oo 

S'oo 

500 
Soo 

t.;' () 0 

1000 
Soo 
soo 

\k.,\l 

1 
0.04 
0.15 

Volume 

~~~rged 
oraall 

. 

0.'\ 
\. '5) 

"2- . I \o 
:,.io\:. 

io.\lo 
£,.\o(a 

\I .1\o 
\?,.lo6 
\lo.tlo 
18-iab 

1..\.11. 
·z.:;. {o(, 

l.b 
0.09 
0.35 

)\a 
\j 

Temperature 
('C) 

+f·1°C 

. 
\'\,. 41 

"U:l- ~\, 
...,_.o' 0) 

\'\ ."t-z.. 
·w.~'T 

\q. '3q 
\'\' \1. 
\ '\ .'~o 
\'\.1:.8 

'"' \:,"\.. \"1· )\ 
\'\. 'b4 

>.J \J\o \\ 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

?.1--S 

s. \)s 
'S .<>S 

"".'i"\ 
.t\.'6\,o 
r:,.oo 

'5. 0'3 
16 .\:>5 
s.o) 

'5 .os 
IQ.o) 

':>.oc... 

Q .1'1\ IN '"l 

3 
0.37 
1,40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mgfL 

. 
\o-01 

.&,.,'lSS 

5.ee 
.t\,"r\ 
'.3. 3.1\ 
fo.-\s 
"'. sg 
\oA'C 
1,' 1.4 
~.ll) 

'5.e~ 

5.'f't.. 
_()"\0 

4 
0.65 

246 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mg!L 

-
41-
'\. 4-
4-4-
S.D 
5.1\1 
-
-

'5.'5 
<\.15 
1\-46 
4.\o 
<\.?..-

Date: !o /7..--3 / 1' 

Field Personnel: J oln I'\ 0 I N e cd . t-J o.--\M O-n 
lnitiaiWaterLevel(feetBTOC): 1-. <a1- 1 

'BToc. 

Well Volume: \, '\4- j"'\ '3- -.....\.~ •· \. ~ 
I I 

Pump Intake Depth (feet BTOC): - I\..'? 'b"<'oc. 

Analyses/Notes: 

pH 
ISU) 

+f-0.2 

b .4:'5 
'o Vi 
lo-1-S 
'- l-5 
(.,.'l....D 

\?.~ 

"' -=t-'1 
\,.~ 

"'."\"S 
lo. ?>o 

1<>.% 
\o :Ti-

6 
1.47 
5.55 

Oxidation-
R_eductlon 
Potential 

(mV) 
+f- 20 mV 

''?. s 
\.(.0 

\41.. 
\4Ao 
\41.. 

14\. 
\ <\-"\ 
14-"1 

\AB 
\-\--:+-
\So 

\S\ 

8 
2.61 
9,88 

·,f'U. 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

'\"\. .~ 

"3"l>."Z. 
t...S.i, 

'53. 0 

'\.lo 
"1.-'5 . 0 

\ 1... ' --=\--

~0-1-

\l-. '3 
\-:} . ~ 

\lo . "' 
\7...-5 

10 
4.08 
15.44 

.'\ 
OB-'1; • 0 ', -pc0 ~ 'e:,:.ff: ...M 

- ~11--

v· 

Comments 

~....,_.J... 'N'\<.- <~.),... 

' v ...i. 

;;...., ; .1.-...I...JJ.. .!.... '3-~<.;\\ oo\•-..<..-~ 

~1'1'\-l A"\ \...Jl._ '{':,\ 1'v• <>vo 

-\-<> V ~<A-\.~ \,v.._ k ', 
. 

• 

! 
i 

\\,._._'v., ~ 1k !:- 0 """" l \.. 
i "' .-'. 

l 
I 

! 

• 
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Monitoring Well Purging Form 

Project: Unocal Wichita- 2011 Annual GW Monitorin 

Location: Wichita Kansas 

Well Identification: P MW- '2, 
Well Diameter (inches): 1_ 

Screen Interval (feet bgs): J 8,5- .33, 5 1 

Pump/Purging Device: Pe... r .\ ?V(Y\ p 
Sample Time· 0 t1 5() 

Horlba 
Specific Dissolved 

Volume Temperature Conductivity Oxygen 
Water Level Purge Rate p~?~ I'CI {mS/cm) (mg/L) 

Time 1ft BTOC) (mLimln) (L ofaat +/-1"C +/-3% +/-0.2~L 

D8'3D ~.1?- Pump on - . 
()g",?5 10.-z.c; +oo 0.4 11-S'Co '2_-ltO '2..(03 
08'10 II ,f'; l'lbt> .... ~6\) I a~A.l l7.2Cl ,i. 1<.. ...2.:..2.2 
l?~'i6 iL 78 !j;() .. IQ:J':i J .li 'i..:...\ ll ,()L.j ;z.. 12. ~.5'7 
0850 1~.~3 IC.OIS...., 700 ,;7.J,~ 1/.01.. ;;l. II -;2.50 

l'lS5:':> 13.o'1 }(X) ·;.25 11. I z. z.. Z..i :V-IC. 
C>llc:5 I '-l.oo IDO Lj,Cj j/. [( .. 2.. II :<.Ji7 
6915 15.03 Boo '7.0 //.10 ·;;1,. lO 2 . .:..'1-

tltL.S JS.57 P,cn 'i .b ~ l• ~~ :;t.. oct :2.7?-
0'13&: 15.1il.5 BOD JLC:> il.~ ;2..0'0 2&0 
DG'io IS -9? BC:O 1a.o /7.1'6 2.ocr :Z- 7 c. 
D'l'-15 llo. i)'j, P-ro J~.o il-lS -;l.O'b ~-lv 

~So C.O\\L _.,.A_ •n.J>AD\e. _lu_l'.)r ,I\- (}fV\~ z..-__Q:i.Q_ 
' 

Well Diameter (In) 1 ... 2 3 4 
Volume (gaUl!) 0,04 0.09 0.16 0.37 0.65 
Volume (Ufl) 0.15 0.35 0,61 1.40 2.46 

A>r qco ti'o.;v)krr<.d.. '-\ ~CA.\ \o o...~o fuU b.>t.I<-Lk 

/t'r- qto \-w.,.., ~ .. « J, 4 ~ "'-\ 1-• ()..0o{'h..r 
b-, .. .._:..\ 

YSI Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 maiL 

-o.ol" 
-
--

.;z.i.:>'i 
1..<.. I 
;z .P.o 
~-l'l 
2.. (., 'l 
;,z ·11 
;;(,1<1 

Date (a/2.?; /II 
Field Personnel: \< \ m N g L") e-n ' A n n (! \<_u_n l<:e \ 

'<"'> I ' 
Initial Water Level (feet BTOC): ·I::£ }Z 

Well Depth (feet bgs): ,.,...3L..t ' 
Well Volume: ;;?5. Z8 )<. 0. 1(., :S: t{, fJL/ X 3 ::: I ,2. /:";,!jtAI 
Pump Intake Depth (feet BTOC): ·""" :3J;t. I 

na yses o es: 

Oxidation-
Reduction 

pH Potential 
ISU) {mY) 

+I· 0,2 +I· 20 mV 

(,99 I 05' 
7.ot tz.z. 
7.00 L 3 z. 
r:..'l"l /37 
C. Hi 108 
'7.01 jz.~ 

r~ _qcl /3'2. 
7.o·z.. 13 2. 
~.tjq 

(.,!17 
(J _q<:) 

6 
1.47 
5.56 

13 ( 
132. 

8 
2.61 
9.88 

(-;:, 

' 

Turbidity (NTU) 
+I- 10% or+/- 1 

NTU 

II I 
4'5.2.-
10.~ 

5.~ 

Lf;l., 4 
3·<.. 
I . I 

D. I 
I./ 

6:2.. 
o.q 

10 
4.08 
15.44 

I 2 [ I j 

' 
W el\1->e.cui I> It>" o.9 fl'"" 
oe.e f\9" 0.0 f'l' ...... 
1!. .._Q<-.,-\- P I D "' 0.0 ff"" 

Comments ..i 

*AdJ&i -'~../~~, f/CltoVDPh 
'"~-h>- Arn ·,Ar.,,fl.. .,.,,., ,_( 

3 ~\\ . ,I, L"> '. \,J 

" '_&<-C/Jv~~ ~ JY"£--'t-U' 

. 

-

Y£.. "'0,0(\'\c. J;,.;.. 
.-._) ..:. 

. 

_c 

-
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Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: \2-- l 
\ " Well Diameter (inches): 

Pump/Purging Device: '\' e..v' '!> .+- \.\-..- ~ '?~ -{j 
Screen Interval (feet bgs): 1-· '5 - "L'l-. '0 1 \o¥ 

s \b"!IO am~ e Time: 

Time 

\ 1'>1)1..-

\OO'S 

\DOS, 

lOll 

l\o\4-
I 01'1-
lOlA> 

\01.,., 

wu. 
~ I o ~o 

Wen Diameter On) 
Volume (gat/fl) 
Volume (Ufl) 

Water Level 
{fl BTOC) 

14:-l.'6 
I~.S\ 

\4- . '0'0 
\fr/\1 

~~ .~; 

\4.'\l. 
\'.;. 00 

IS .ol-
liS .cq 
u\1 

Purge Rate 
(mL/mlnl 

Pump on 

\ l..o 
\ 1.)) 

\uo 
\l.-1) 

\'50 
\?0 
\'50 
\';;o 

1 v>l 

1 
0.04 
0.15 

Volume 
Purged 

/l:),r "'' 
. 

o.Sio 
I!) ·':1-l. 

I. o~ 
I A-t 
Lllo 

"2-. v; 
1- .'}o 

1> .\'j 

~I.e, 

••• 
0.09 
0.35 

u 

Temperature 
("C) 

+/·1"C 

. 
u.'-~ 

'2./t. 12. 

1.-~. '1-'5 
1./V.?L. 

1..".>·22 
'1.-":.. o'(-
1.-:,. llo 
<--'!l·ll.. 

\JN 'o II 

2 
0.16 
0.61 

Speclnc 
Conductivity 

{mSfcm) 
+/-3% 

. 

\.'53 
\ .S''Z.. 

1·54 
I. 5-f 

\·'54 
'.-ss 
\:sA· 
\.t:J4-
-ILl-~ 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
{mg/L) 

+/- 0,2 1!9/L 

0 ."?.\ 
tl .00 

o. 0\) 

!).Ill) 

0 .1)0 

c.oo 
(? .oo 
b .OD 

~ 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+f. 0.2 mQ/L 

-
-
-
-
-
-
-
-
-

Date: 

Field Personnel: J on n 0 I N e cd . t-J O--\h 0-VI 1--Ve.n Cj 
Initial Water Level (feet BTOC): \ '\: \o 8 1 ~\ o <-

Well Depth (feet bgs): "-'1 .• :2 .. , S I 

Well Volume: D. '?,\ j"-\ 
Pump Intake Depth (feet BTOC): 

Analyses/Notes: 

pH 
{SU) 

+I· 0.2 

lo .B4-
1.> .'S I 

lo .1-1-
lo .'1-<8 
t,."'rS 

\p.f8 

lo -1-1 
lo ,'T-=1-

' 1.47 
5.56 

Oxidation-
R_eductlon 
Potential 

{mV) 
+f· 20 mV 

- 1\3 

- 11-1-

-\30 
- \'1,3 

- 1~4-
- \1, lo 
-1?,\o 
- 1?, 1-

8 
2.61 
9,88 

Turbidity (NTU) 
+1-10% or +1- 1 

NTU 

..,_I '1-

\-a.+ 
1~4-
\1-3 
\.flo 
\1,q 

\~o 
1'2...-0 

10 
4.08 
15.44 

"('W < {)_ \ r"'~...; 

Comments 

\..A>J,.s al; s~ ..,.,_._~ lr 

·- <;.-A'\,·-~ /At .. vJ\<. .1,-.\,, 
'-' ....J J .j 

' 

' 

' 
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Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Pumo/Purainq Device· 

Sam(21e Time: 

Time 

1'?>'5S 

1-\-o o 
\403 
14 ol:, 

\4; D'\ 
\A.\1.. 
\4\S 
\'\ lg 
\414-
14-1.-1-
\.o\3o 

Welt Diameter (In) 
Voluma (gaflft) 

Volume (Uft) 

Water Level 
. (ft BTOC) 

s ·€"1 
~ 0'1 
lo • ').,0 

1,.;'\ 
1, . '5 'l. 

!, .. 51-
lo.S1-
I. ,1-1.. 

\>.1--9 
\, ,q C) 

C...,\k 

\" 

\l>,.?o 

Purge Rate 
. (mUmln) 

Pump on 

\ ":) 0 

\') (} 

\'50 

\'50 
1;,00 

z,oo 
3oo 
'?:>oO 

'300 

.l. .0 

1 
0.04 

015 

Volume 
Purged 

~ i!l:J~r gal) 

~ 

0-t'r 
I . 1...o 

\-lcS 

'2. · I D 
'3. Do 

z,. '\ 0 

4;-.So 
~-1.0 

''1-. '50 
t. 

'·0 
0.09 
0.35 

\! 

"' 

Temperature 
('C) 

+/·1°C 

~ 

1..0. \l,"' 

"'' . 1.:=j-
I g ?>~ 
\R.S> 
\l-· 14-
l~a.sg 

\I, .4-e 
\'t.CO 
\lo.lol 

\D.. \) t-1" 

2 
0.16 

0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

~ 

3.1.1.. 
'1>.1-~ 

::, . 3 '2.. 

'3 . 'l. "+-
;,.'?1. 
3.Y3 
'3..3\ 

~-vt, 

'1.:, 0 

I\ - ~ "2.._ 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mgfL 

\. I 1... 

O.oB 
o.oo 
c:.. Q c 

0 .oo 
Q.DD 
0-00 

().00 

b 00 

1:>-\.o 

4 
0.65 

2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+1-0.2 mg/L 

-
-~~ 

~~ 

~~ 
~[<1-l 

~w 

~Vol 

-'5-:4 vl 
~-..J 

..,. "'"" 

. Field Personnel: J oYI n 0 I N e cd . 1'-J c.--\M (),_1/\ 

Initial Water Level (feet BTOC): 'S . '8 q 1 ~\ o ~ 
Well Depth (feet bgs): .-v '2--'- · 1- ' \, j ~ 

An~es/Notes: ~w 82.-I..D ~/ Lo ,_ w\"1~ o~u-o1]>""-~ c.1 '\q-
""" ~ €>.1.. ...... 

pH 
(SU) 

+1-0.2 

_3-. os 
lo .'\ ~ 

~.. .. ~1-
\o.'lf 
~a.n 

\. '\ \o 

"' '1. !> 
\...'\0 

\,.'e8 

6 
1.47 
5.56 

Oxidation-
R.eductlon 
Potential 

(mv) 
+/- 20 mV 

~ 

13 
- ~'1. 

'-\ 
\O 
~ 

lo 
"::\-
9 
I\ 

8 
2.61 
9.88 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

!,.(, 

'2..4 
\' '2.. 
'().~,;, 

\. s 
tl.S 
I . ..:; 
\. '0 

'2.. q 

10 
4.08 
15.44 

\ "'. Vv t..t<.' L.Q_ 

~ ~ ..... 

·v 

Comments~ 

: 
. 

-

• 

'V"" ":\.....,. '~""-
I " 

• 

• 

l-4- - D ~-'1. /L. 
J 

. 

. 

p,,,u_,_L 
' 



Project: Unocal Wichita • 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: (\
4
-' 3 

Well Diameter (inches): l t• p j L tom~ kr 
Screen Interval (feet bgs): 8, (o 

1 

- 18. (.. 1 

Pump/Purging Device: 'Peer; f'-'N\f 

Sampler 1'1 00 tme: 

Water Level 
Time 1ft BTOCl 

I;~ ~~~ 
13? I &.8Cl 
n·~~ ID.~3 
1'3,1 7.04 

r-3'-10 l/.b5 
El·B 
13% 
\3!fPI 
1'351. 
1?55 
1'-100 

Well Diameter {in) 

Volume {gallft) 

Volume (Uft) 

1.07 
7d"S 
7.~3 
7.~~ 
7.3~ 
C..Ov!t. 

Purge Rate 
fmllmlnl 

Pump on 

.3Co 
J6D 
~?o 
I5C 

)50 
i5o 
I 5o 
i5o 
l?o 

:.hA. 

' 0.04 
0.15 

Volume 
Purged 

IL or ~al 

1.5 L 
L76L 
~J$L 

I ~i'iL 
3.? L 

I i..j.CL 
1../.5 L 
s·.o L. 
q.)ljL 

ba. .,.. .1\ t 

1.> 
0.09 
0.35 

' 

Temperature 
('CI 

+/-1"C 

,;2.\3 os 
2.,7.'-17 
u,.q'-1 
:Z.ID,(.. 1. 

211.53 
Z..V.4Cf 
2,(;., 5 (., 
2..<,, 1o 
;{ (, .lLI 

ml\ 

2 
0.16 
0.61 

Specific 
Conductivity 

(mSfcm) 
+f. 3% 

/. z_,q 
l ._3_ I 
I. ,1-

.l..il 
_l-_31 
t. 31 
i. 3D 
/. 2-'1 
l. J.,f(, 

!Jill-n 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 l}l_gfl 

. . 

1.111 
/.t 0 

0.'15 
0 ._J_q 
0.73 
f) ~ 1 
C> .6 £, 
b.63 
().'-('i 

-.Dk.Ol 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 ma/L 

-
-
-·--·-
--

Date (p /p._j/11 

Initial Water Level (feet BTOC): · f; 1 5 J 
Well Depth (feet bgs): ......_ /8, (o 

Well Volume j,X,Q'\ '>< 0,,,6--:: /, 81 l I< 3 - 5.43 L 
Pump Intake Depth (feet BTOC): .A- /J, C:., 

na yses 

pH 
(SUI 

+/-0.2 

&,_{p(, 

t...CA 'I 
(., .b'l 
c;,."B 
(;. .ID q 
t. t.. B 
(. c, q 
(0 ,(. q 
(,.70 

' 1.47 
5.56 

o es: 

Oxidation-
Reduction 
Potential 

(mV) 
+/- 20 mV 

-'15 
-too 
-tn4 
-lOS 
-II() 

-112. 
-114 
-Urn 
~II 'i 

' 2.61 
9,88 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

5"2 .. (., 
38'.3 
"J-:.1. "Z... 
·:z. I. t; 
/2.Cc 
I L ~ 
7.~ 
6.5 
f.Z. 

10 
4.08 
15.44 

Wet\ \,ec..d. l"tt> = 0· 4 f'Pm 
be.ef"tD ~ o.,. ff"""' 
s~d:..e+ f'\D : (), L l"f' ...... 

Comments 

t4JJ tal ~'-f 0 ,J" KC.I -Th v~ 
l~_nb~ve..J._hln.d ~1ANY>uru 

~~t'> '" ~L a.w 
(.) ! 

! 

'JI. bue.. -1-c A.m. .,&wrl-. purqe.. 

-~ u..e .\\ , olo.Yh€6 \J 

. 

')li:.IA\Ir.o 1\ ,j,.,'"' . .I- J 

V>Ae. w-1 • ,t_ l,l~~~ f\~ e_-,. 

~ • ~ tvblv\.J Tn-u>l 
+-o~ "' )001:-

b~ ~ -:!>0~'!.. ~o~/ "In ~~ 
!Sa .ok (..) 

Page _1._ of _/ _ 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: {Z- L..{ 
l it 

Well Diameter (inches): P; C.1>-0t!\.f:~ 
D,"' I _..., .. _.3 t Screen Interval (feet bgs): 0 ==' ~ ~ 

Pump/Purging Device: P e r i p:Jmp 
i5CO SamoleT 1me: 

Time 

ILI?o 
1431'3 
IY~'6 
1'1 '1 I 
lt..¥H 
\ tW-1 
\4t;D 
l"il'i3 
H!i(c 
I ?OO 

Well Diameter n 
VOlume (gaUfl) 

., Volume (Uti) 

Water Level 
1ft BTOCl 

IC.Io'l 
(0,80 
(o. Be 
(d)\ 

(o .<a3 
Co -84 
(p .S'-1 
II. S5 
~.'OS 

r1lv" 

-

Purge Rate 
lmL/mln) 

Pump on 

~5D 
;t6o 
2.150 
25"'0 
"2..$'0 
'»jO 

~50 
:vJo 

•• \-.,. ,q_ 

1 
0.04 

0.1!:> 

Volume 
Purged 

IL or gal) 

c.5L 
11.2.5 L 

ROI-
3oL. 
4-.0L.. 
4.7?L 
~.'5L 

Cn.:;l5L 
.. ,...~~. 

,,, 
0.09 
0.35 

I 

Temperature 
('C) 

+f-1"C 

;;21.'-15 
::ZO.Q'-{ 

; q ·"' 3 
I q .-z."' 
\'=t.DI 
l'l.c1 
s e. 'iJ..j 
1~.55 

\e. _I l 

2 
0.16 
0.61 

Specific 
Conductivity 

(mSfcm) 
+/-3% 

-
l.t;() 

t. 51 
i. 5 i 
~-~ 
I .so 
l.t;o 
[. i.('t 
I. '-tft 

if0111tl- f 

3 
0.~7 

1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgfL) 

+/- 0.2 mg/L 

i.30 
L07 
O.'io 
O}(>D 

o12 
n .G.S 
~. 5_'1 
b.2Z. 

~'1- o~c 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mgfL 

-
--
-
-
..----

l 

Date ~/;J.3/Il i 

Initial Water Level (feet BTOC): (.;G,'I 

Well Depth (feet bgs): :J. 3, 3 I 
WeiiVolume 16. (,\ :/< .15::::: ol.4~ L > 3 - 7J"'7 L 
Pump Intake Depth (feet BTOC): ~~ , 3 
A 1 /N t :?w BJ...wo tVY). co na ~ses o es: z 

pH 
(SU) 

+1-0.2 

(.,.87 
!..8 '{ 
r •. e, 1 
l:o.8! 
(o.80 
{, _::LS 
&-1"' 
(i.l"' 

6 
1.47 
5.56 

Oxidation-
Reduction 
Poteiltlal 

(mVI 
+f- 20 mV 

- r;u .. 
..... (1..9 

~130 

-(3 I 
-131 
-130 
-1_1, ct 
-{1-t 

• 
2.61 
9,88 

Turbidity (NTU) 
+1-10% or +f- 1 

NTU 

85.o 
:;l-1.1-1 
'1. 7 
s-:2 
'3.<:., 
3:7 
'3. '3 
Z.l 

10 
4.08 
15.44 

WeH 1-,,...d PU>• a. -z.: rr""" 08-l' ~11>:: 0.1.. pj>.., 
e,....a_e. +- p II> = o,;... i'f..., 

Comments 

~AA..I,A "'_LO~-:.JicJ. \o~ 
0 r=_S_e -{l\,"9._ <> ,.., ~e. ""' ct:ie--

'(<; I can -1-f.·h:!cu.>.--. t '' d """'-'de<!>' 

* W hl/\ d.oiM ~-~ J.l..I 

2. ....t '- '3.-e{ ~"-" i-.:>mcluoc.l 

bw t1u<k t.<UJ.. ~rt>wil OCV"H'<vl"' le. 

iYl"-#cr' tJJt,;.. h ... L .L. 'tll.l'l -t-r't'lt 
OnQ1t\OJ. OJC'O.e. t:W; ~ 6Ul\oit.. 

~..a1 ,~ clP~C...£. 
, 

, 

, 

, 

-
, 
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Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: R- 'Q 
\". '--/ Well Diameter (inches): vel1:;0(\'\e .. l"V 

Screen Interval (feet bgs): S. S - 2'. S 
Pump/Purging Device: 'P e...A\ ?V~ 
Sam ole r o'\ OS 1me: 

Time 

SLJ I 
8'1<.. 
5'-IG 
85;J, 
BS? 
B58 
qct 
(joY 
'IC>5 

Well Diameter n 
Volume (gallfl) 
Volume (Uf\) 

Water Level 
fft BTOCl 

'I .'i'-1 
10.01. 
Jo.oi..j 
j() .0" 
lA.OI 
!O,OV 
to.oe 
lb,o<o 
C.Ot\.e..-

Purge Rate 
fmUmfnl 

Pump on 

JSC 
~'SO 

<2"Jo 
.3;;?.5 
..:ll]o 
~t:io 
~50 

~ 

1 
0.04 
0.15 

Volume 

~J,:ged 
r oaf\ 

. 

IL 
21-

;1.75 L 
4 L 
.5L-
5,l;L 
!D.S L 
- " .,£:)\' 

LO 
0.09 
0 .. 35 

• 

Temperature 
('C) 

+/- 1°C 

. 

ll. 53 
lfh,8(, 
1~.1a. 
1~-Bo 
j~g.SCQ 

lic·q I 
1<...41. 

IVN 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

/.21. 
J..l.£. 
{. 15 
l.li..l 
\. !t.:l 
1. II./ 
1.11-\ 

1.11-I<.S 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horiba 
Dissolved 
Oxygen 
{mg/L) 

+/- 0 .. 2 !!)g}L 

;! .o 'i 
.1. 5C> 
/. 2Z. 

J.o3 
_MD 
0.8'? 
0./'1 

i-O<Po..J 

4 
0.65 

'" 

YSI Dissolved 
Oxygen 
(mg/L) 

+/- 0 .. 2 moiL 

-----
--

Date: 

Field Personnel: \<I m N 3 L"j en A n n Q \<-.u.n l<:e \ 
Initial Water Level (feet BTOC): · 9 . 'l ":J 
Well Depth (feet bgs): ,.,_ :;1.). 5 
Well Volume: J3.54, 1 

X 0,1!5-.::;. 1},03 x. 3 . ., (Q, / L 
Pump Intake Depth (feet BTOC):- J2;;?. , !5 

na ~ses o es: _a A I /N t S~J.J BU {') ,;;; 

pH 
ISU) 

+/-0.2 

{,./D 

(;./0 

G.. 7 I 
(.,.II 
(, • (e; e> 
G>. I I 

6 
1.47 
5.56 

C .-11 

Oxidation-
Reduction 
Potential 

(mV) 
+1- 20 mV 

12 Co 
I o 5 

q5 

8" 
9"? 
Bz. 
9 I 

8 
2.61 
s.aa 

Turbidity {NTU) 
+1-10% or +1·1 

NTU 

J.J.( 
o.D 
0. () 

0.'7 
{P.O 
O,D 

o.o 

10 
4.0B 
15.4-4 

M d.. c..o -2,. 

\1\1 ell heo-4 I' ID ~ Cl. 0 ! pp"' 
OBc PI!>' 0, o I'P"' 
Sv.cl<.ct I' I D ' 6. I rfrVl 

Comments J.. 

'IYM&J. -lo An. "" ~ lrltA fo VM> 
II- 1t9 ~ pO ""'_doe. rJ..i .. cA.. (\'* ~ 

,j,., .~,., !'' ~\\ 
. 

-
-' 

•• 

• 

. 

• 

. 

• 

. 

. 
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Project Unocat Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): \" 
Screen Interval (feet bgs): q.o-1..."\ .o' "':Y 
Pumo/Puminq Device· 

SamQie Time: 

Time 

\4-b"i 
\4-10 

\4\~ 

\4-llo 
\4\9 
14 "l-1.-

14'-1. 
\4 '1.'\ 
1'\-~ '1.. 
\-\bS 

Well Diameter (in) 
Volume (gallfl) 
Volume {Lift) 

Water Level 
(ft BTOC) 

\lo·Sfo 

'"' -5,. 
\"' ."\-'\ 

\<a.lol 
1\o·l.\ 
\lo.'5'1 
\lo . "''1-
\lo . ':> "\ 
\1,_\oQ 

L..\\ 

\"-\-~S 

Purge Rate 
(mUmln! 

PUITIP_ on 

\so 
\130 
\:;o 
1'5 0 

\'50 

\t:; 0 

\'5 D 

\'50 

.... \-J. 

1 
0.04 

0.15 

Volume 

fu~ged rgal) 

\. c; 
\. '\S 
1..4 
'2. 8'5 

11.3 
1, .'+9 
4-'bS 
4.~( 

~ 

,,o 
0.09 
0.35 

Temperature 
('C) 

+/·1GC 

. 
"Lio.'l. I 

24-. loS 
1-'5 . '1. 'L 

V5 .1.--\ 
'l.l. '!;o 

"2.o -lo'a 

1.-0. '\ "L 

"Z..\. (l~ 
_, \)1 

f-1 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

\.'o"\ 

\. ":\--5 

\-1-~ 
\.'<A 
\ · B3 

\ .£, ~ 

\. 'B:, 

\. ""'3 
'-'\.,\\ -l-

' 0.3? 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mgfL) 

+/·0.2 f!lS.!L 

~-0'\ 

D.DC 

0 .co 

b.'l.-0 
tl.oa 

\). 0 c 

o.oo 
'(). 0'0 

lo - 1:) I. -tl 

4 
0.65 ,., 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mQ/L 

-
t--)M 

-
-
-
-
-
-
-

Date: 

Field Personnel: 

Initial Water Level (feet BTOC): 

Well Depth (feet bgs): 

Well Volume: 

Pump Intake Death (feet BTOCJ· 

Analvses/Notes: ?w'C-z,loot>/ <..o-.. 

pH 
(SU) 

+/·0.2 

':>.33 

'5. 'be 

.::; ,0,0 

'5.ce 
'5. 'U 

'5-\lo 
'5. \~ 
"S.IL. 

6 
1.47 
5.56 

Oxidation-
R_eductlon 
Potential 

(mV) 
+I· 20 mV 

-!>c 

-'1:.1-
--1\1.. 
- -\-lo 
-..!;1... 
-40 

-41.. 
'\I 

' 2.61 
9.88 

Turbidity (NTU) 
+/·10% or +1-1 

NTU 

~-lo 

'<>-"\-
'3. ~ 
5.8 
4-.'T 
"L.3 
(._. 9. 
"2..."\ 

10 
4.08 
15.-44 

...:>M • 

w:\\ 

'-'>\ > D. 4 J/~- • 016 't, • 
t''-'·· e.-.·.,~-. 

<>A. ~~ 

• 

Comments 
• 

'-\. S I '<>S 'QC ~-

~·'r ~:\- ·- \" ...,c.\\ 

'··, 

. 

' 

--

. 

_;,_ 

..:. 

. 
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Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): \ I• 

Screen Interval (feet bgs): 

Pumo/Puroino Device· 

Sample Time: 

Time 

\1. I> 
\'a' 8 
l{c:,J t 
11., 1."' 
lb'll 
lb"l,D 
lb~ 
I h '1.,\v 
\bbq 
L6'-\d-
lloJtl) 

\~4-Pl 
\ 1., ,, 

)\,C,'-\ 

\loSS 

Well Diameter (in) 
Volume (gal/fl) 
Volume (Uf\) 

Water Level 
1ft BTOC) 

!S."¥i 
~-'H. 

.. <6 -~ \ 
-;/.'!.\ 
q_ 51,\ 

. ~ ,q, \ 
A. _q \ 

'1. '1., '\ 

. ~ t\\ 

~>'61 
'0- ~I 
(L_~\ 
<t_q,, 
"1 j). \ 

G.~ 

\1..55 

Purge Rate 

imUm"'l. 

Pump on 

1<--o 

I~D 

.idD 
tJ..O 

_Ut) 
\ )..o 

\'l.'U 
ltt> 
llAl 
I 1.- o 
.l.l-~> 
_U.'Il 
\G.D 

~.<-<V 

1 
0.04 
0.15 

Volume 

~urged 
0~-

L1a.,2b 
[~_1?, 

I, o~ 
I 14AI 

j_5JJi) 

l~.'lz. 
IJ ._hs.. 
I'd . "'! 9 
~. 

:,:-:ro 
Y, .o\, 
~ 
l-\:l"b 

o.o 
0.09 
0.35 

"'"""" 

Temperature 
('C) 

+I-1°C 

2.1- ~s 

.2l "''t 
:2 \ ,Cj,(, 

aJ.~9 

.2.1 (;;{, 

~\ :?o 
Ql,-1.,'2, 
a_\,'-\~ 

~-\ ~C1 
1..-\. Vl 
/.....0- a.~ 

d...o '"'' 
_R'Chq'l, 
~0 ,)-q 

h>~ 

2 
0.16 
0.61 

VI 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

I . 1'Y( 

l.o~ 
(. 'Od., 

I ''0 .::> 
I, o3. 
l .o<". 
l-0'"1 
(I 0'-\ 
I , o'-1 

\· 0'5 
\. ol; 

\.o-4, 
\ ~ '\ 
I . o '-\ 

\J\,1' -fi-: 

3 
0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 l!!_g_IL 

b -::l.'l 
(;~_5 

5' 6 l 
c::; ,1..1 (. 

~ ~q 

~ IZ 

~.'!1.\ 
· L\ 14S, 
'?::>,("\.. 
:,,s:, 
:, .1.1~ 

'?:,.\\ 
d. 0.,"'\ 

d. .o;~ 
jt-DI.O 

4 
o.es 
246 

Date: \::> /1--'~ / I I 
Field Personnel: J OYt V\ 

1

0 1 N ~ cd 
1 

1-J o..--\h C\X\ \+'e.ro ":) 

Initial Water Level (feet BTOC): 'fi:. ?\:'! 1 '3 -r o <._ 

Well Depth (feet bgs): "'2..5, C> ' 'lo J S 

Well Volume: Q. b';i ~·I . 

Oxidation-
YSI Dissolved R.eductlon 

Oxygen pH Potential Turbidity (NTU) 
(mg/l.) (SUI (mV) +/-10% or +/-1 

+I· 0.2 fll_g]L +f-0.2 +/- 20 mV NTU Comments 

~ 6.7/ -52 I£ t) \.::> C) _M F-<A:§'-rt J. 0t-£;z 
~ 6."'11 -5c; ; fr.t t , - C' ? I )7, ,.,., ~ 

--..) 

~ 6.1~ -t...d. /(, "Z> ; ' 
..:b,tl!'o' bol~ -6W /b.b 
""h-L. 'ftJ bJl3 -61 16. I 
'9-.--.Lfi.J ~1S -6ct ih,'o 
~ b_._'ll () - 7S. l'l-b 

; 

- _"'\!"' 6 ,.., I - .., \ l'l p, 
~'V-' (, ,1'0 -~~ l'il,"t : 

~ t, ·1-1 -1-l..- \9.. B ; 

~-"" -~·"r) -1-S 1£ ·<\ ~ '\_::.__'-~' - ().'\ ~(L 
~p. (:, ·•i - ~~ ,~.\, 

-'-
._.) 

~):: p (, ·1) - '\ "\ \q ·~ 
~)': jJb'1cl 

' 1.47 
5.55 

-7l 

8 
2..81 
9.B8 

\ Ci, I 
; 

" 4.08 
Page _I _\_ " _j___ 

I 

15.44 



D8SO 

Project: Unocal Wichita~ 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Pumo/Puroino Device· 

Sample Time: 

Time 

- .. C\ ' 

o~c; "?> 

~ss-1o 

oss"' 
\)'{ c 1. 
oq os-
1)~~8 

0'\ I I 

tl'114 
0'\11-
0"\L.O 

Well Diameter {in) 
Volume (gallfl) 
Volume{Uft) 

Water Level 
1ft BTOCI 

'U.s 

"':~g 

£\.5\ 

'I· 51 

'{.S\ 

'1.· 5 I 
"'S\ 
"\.S\ 

''\.'52 
'{.5 I 
C...\~ 

oqw 

Purge Rate 
(mUmln) 

Pur:D.Q._on 

1? ~ ""'t? ·" 

\S~ 
150 
\So 
I 5o 
\'?o 
~50 

\t)D 

~'i 0 

<-kil 

1 
0.04 
0.15 

Volume 

j_fi{)~rged 
or gall_ 

-
~· .p; 
0. '\ 0 

\.55 
\.eo 

'2...·1..5 
'2..":1-'0 

:,. i 5 
"!:, .lo 0 

?....-.;o 

LO 
0.09 
0.35 

\: 

Temperature 
('C) 

+/-1"C 

.... ' 
-

'l-1..:11-
21.08 

\'I A'\ 
Vi.'!..') 

\'\.\\., 
i.'\.11.. 
VI. 11 
\'\.()~ 

\;... \1\J'o\ 

2 
0.16 
0.61 

Speclflc 
Conductivity 

(mS/cm) 
+f-3% 

-
\ • '5 I 
\.'Sb 

\. \,1 
\.\o~ 

\.' .. 3 
\. \.?:> 
\.\."~, 

I. lo 3 
-'\t.\0~ 

3 
0.37 
1,40 

Monitoring Well Purging Fonn 

Horlba 
Dissolved 
Oxygen 
(mgfL) 

+I· 0.2 mg/L 

-
o . .1\1. 
(). D'\ 

t. .1_\, 
().ol., 

0. I:JO 

o.oo 
o.oo 
0 .oo 

01..0 

4 
0.65 

"' 

YSI Dissolved 
Oxygen 
lmg/L) 

+I· 0.2 mg/L 

-
-
-
-
-
-
---

Date: 

Field Personnel: 

Well Depth (feet bgs): 

Well Volume: 

Pump Intake Depth (feet BTOC)· ~\lo.S' ~10.:._ 

Ani!IY§es/Notes: ~.,.,€>1-~t>~/c..o"L .'i~:'·"'c,~ ~'}~ ()."\.. \Y~"" 

pH 
(SUI 

+/-0.2 

-
lo.l.s 
\,.1-\ 

\:,.~'\ 

b.1-\ 
lol-o 
I. ·1-1. 
\, ·l.'i 
t. .1<?. 

' 1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+J. 20 mV 

-
T-8 

"3'1 
'2..4 
\~ 

\1 

1:> 

l.o _, 

8 
2.61 
9.88 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

-
0.1.. 

\.~ 
1),0 

t>.o 

o.o 
o. 0 
o. 0 

u.o 

10 
4.08 
15.44 

i" 

Comments 

~ b/?..4-/n 

ii 

Page +---1- or _____:J._ 



Project: Unocal Wichita - 2011 Annual GW Monitorin 

Location: Wichita Kansas 

Well Identification: !<... I \ 
Well Diameter (inches): J!l. l 11 pi t...WIY\t-ttf 

Screen lnte!Val (feet bgs): Cj, I 1
- l q, f 1 

Pump/Purging Device: Peer\ ?VI"\f? 
Samole Time· Ill b 

Time 

IM:l. 
r o'-t? 
lOY~ 
IDS I 
\Wi 
1()57 
\!00 

\\b3 
IIOio 
\lib 

Well Diameter in I) 
Volume (gal/fl) 
Volume (\.111) 

f '\..\'!.-
{water Level 
1 1ft BlOC) 

' 
ct.z:z.. 
11.::1.4 
'1.30 
'1.33 
q,38 
Cj_,L.j\ 

Q.~l 

'L53 
Col!u 

Purge Rate 
(mUmln) 

Pumo on 

ISO 
150 
I 5o 
i?b 
~eo 
;;tOO 

1.-00 
1-00 

.w~ 

1 
0.04 
0.15 

Volume 

rt>,~•d rgal) 

0£ 
0./5 
J ,J2 
1.5 
;l._Q 

;;t./? 
~. '=i 
4.').5 

f:o...M.o\ 

,, 
0.09 
0.35 

I 

Temperature 
('C) 

+/·1°C 

;V-1. os 
z.:z...qo 
;t I. 8c, 
·a.t.40 
;2.o.qs 
:tb. 71 
').]:>. (g 1. 

2.0.5'-
lui\ 

2 
0.16 
0.61 

Specific 
Conductivity 

(mSicm) 
+/-3% 

I. 2q 
1. 2-6 
1. zA 
I. 1.. "t 
l· 30 
/. 3D 
L 3o 
/.1....'1 

ICII I<. I 

' 0.37 
1.40 

Monitoring Well Purging Form 
\ L-eJv..> l(l l o0) 

~/23/ II 

Horiba 
Dissolved 
Oxygen 
(mg/L) 

+/. 0.2 i!!WL 

2.'-1 D 
1.51 
L 'l-5 
/. 0~ 
0.~3 
O.b~ 
C>.ll 
o. rc5 

- foo.(A/"'> 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mg/L 

-
-
----
·-
-

I 

Date: 

Field Personnel: 

Well Depth (feet bgs): · / '1. 11 

we11vo1ume: 8.98 x D./c., -<=r~i'i &1.\,i lt 3 '=' 4.)3:2. ()....,\ 
Pump Intake Depth (feet BTOC): ~ 18 · : 
Analyses/Notes· 6 W 81. (.0 i3 C.0'2.. I 

Oxidation-
Wei\I.=Q !>It>.: D. '5 

! ff'"'l ( (St>G~<. {"() 

Reduction OH fU>"' 6.5 ! ff0'11 (.t; ~ 
~l.l¢e.-t {>It> = 0. 5 f('prn pH 

(SU) 
+/-0.2 

{;;,/ (, 

{../"?> 

~. 7'-1 
(.. 7'-l 
G-73 
C,./3 
{,. 73 
&.73 

6 
1.47 
5.56 

Potential 
(mV) 

+/. 20 mV 

-~~ 

-;:z.y 
-3z.. 
-37 
"Lib 

-Y3 
-L[t; 
-1.{,'""7 

8 
2.61 
9.88 

Turbidity (NTU) 
+/- 10% or+/· 1 

NTU 

5.~ 
3 ..... 
4.0 
tt .() 
j.i., 
~-'5 
3.7 
<), 7 

10 
4.06 
15.44 

Comments 

* AJ.deJ "-' 10 ~__g_~_Q_fi_.J:k..i. ,·1'\ WJA 
/1. l'sr FroQl:;Q, _M)o+ M ~ I} 

J ,, ... ~~~*'-}-

/ 

.'_ 

i 

,,,,_,_I _,_I_ 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: j< - I A 
I " Well Diameter (inches): 
~~. 11 t _ II-, 

Screen Interval (feet bgs): ~ ::1 ~ \P 

Pump/Purging Device: Pe,cj pm\> 
Sam ole Time· I :;L CX> 

Time 

ll?.P, 
11'51 
l\'34 
ll 7,/ 
\\40 
l I ~':1 
I\4V> 
114q 
\\Sl 
II 5!:> 
\~CO 

Well Diameter (In) 
Volume (ga~fl) 
Volume (Ufl) 

Water Level 
(It BTOC) 

/.31.} 
7.LI5 
/.1../ lo 
1.LII 
7.'i€J 
[/~/ 
'1..5'2-
-1·5'-1 
7.~~ 
(.St. 
C.o\lu. 

Purge Rate 
(mllmln) 

Pump on 

~00 

.;l60 
;;z.?o 
Ot?O 
25o 
;z.s;c 
a. :SO 
::2.5o 
;.1.5o 

rut .., 

1 
0.04 
0.15 

Volume 
Purged 

(Cor g•l) 

0.15 
J.l./~ 

j. 75 
.l.OL 

J..SJ 
3.0L 

17..5 L 
I'I.OL 
'"1.75L 
~ 

1.0 
0.09 
0.35 

' 

Temperature 
('C) 

+/·1°C 

Z.L L.\ 
20c.5J 
<1.0. jL.j 

iCj.£)7 

t'L2o 
1'1.(pfll 
i'l.51... 
,q.~\ 

I '1.1 'f 
.li.l.f',L(, 

2 
0.16 
0.61 

Specific 
Conductivity 

{mS/cm) 
+/-3% 

~ :2..'-\ 
"J..21 
;!.3D 

1.'3o 
.Q,?L3 
:z.:~o 

;;u.q 
~.;AI(, 

;;l.Z..~ 

1.1 .EJ.1..-

3 
0.37 
1.40 

Monitoring Well Purging Form 

Hortba 
Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 !!!9!L 

.. 

;z.,~... 

;l.O'(> 
j .61 
I· 2.1 
i.o"l 
o.'ll 
0.8.5 
o. 77 
6. '70 

l.!2J.Q! ..1....1.. 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg!L) 

+f. 0.2 mQ/L 

--
-
------

Date: 

Field Personnel: \<.I m N ~ LlL:j e-n / A n n Q. 10-w I~\ 
Initial Water Level (feet BTOC): · J. :35 

I I., q I Well Depth (feet bgs): _ !£ _ 

Well Volume: 
. 1- I 

Pump Intake Depth (feet BTOC): -"-' /10 

na :iSes a es: A I IN t :z 
Oxidation-

We\1\.e.o.d. PIC"- () .S !' f"" 
pH 

(SU) 
+1- 0.2 

. 

c;, .'-/ 6 
r,.6o 
0.50 
(_.fo 
(o.Yq 
(.,,i..jq 
(, .L{Cj 

(p ·'"i'i 
(.;.~<a 

6 
1.47 
556 

Reduction 
Potential 

(mV) 
+1- 20 mV 

-31 
-48 
-55 
-II 
-I 510 
·-I 'i 
-Jo'{ 
·-itt 
- 1(3 

' 2.61 
9.88 

Turbidity (NTU) 
+/-10% or +1-1 

NTU 

~"3 

/. s 
/.7 
2.0 
z... I 
2.'3 
z:~ 
'2... 3 
:z.l../ 

10 
4.08 
15.44 

OS~ l>\1>-" o.? PI'"~ 

\1,\I..Cl<..et I' \ t:> = I!>. 5 ff'"1 
Comments 

'Jr.JJd.rJe.J.. A.j0-1 _dc.t to VOAs 

' 

P•o• l_L of _I 



Project: Unocal Wichita • 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: TW - I "' ,, Well Diameter (inches): o(, 

Screen Interval (feet bgs): ;;! l, q - 2-v . 2-
Pump/Purging Device: P {.r\ ? y Mf 

s IT" ampe 1me: 

Time 

~~ 5'1 
1'157 
15Do 
1503 
ISOCc 
\So"' 
\?i;l. 
\SIS 
l51l5 
I 5 J.\ 
~~~I.\ 
16?o 

Well Diameter (in) 
Volume (gall!\) 

Volume{Uft) 

Water Level 
(ft STOC) 

13.B'l 
/"/.09 
/'-l.iO 
f'-j,., I o 

/Lj.IO 
11-.j. I o 
I'; .~o 
1<-t. 10 

1'-\ . lo 
1"\. 10 
IY..Il 
r -"'\\e.. 

Purge Rate 
(mUmlnJ 

Pumoon 

~(')("') 

3co 
7oc 
~00 

~00 

~00 

?co 
300 
.7Z..S 
32.5 
t-u9-. 

1 
0.04 
0.15 

Volume 
Purged 

(Lor gal) 

-
0. 2$ 

0.5 
0:15 
.1. a<>-1 

J.~ 
1.5 
1·75 
2.b 
'2. 2-'7 
'J.C. 

..::::,"' I'V\ 

1.0 
0.09 
0.35 

Temperature 
('C) 

+/·1°C 

-

/8.7Lf 
IB.2D 

fl. G.3 
/7.?2 
/7. ..,, 
t·u..,'l 
/1.58 
lf.([l 
n.4t.. 
II .I..\ I 

h\,n.. IL 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+1-3% 

/.05 
I. oc.. 
I. II 
i -12. 
l.ii.. 
1.11 
I. 2.1 
[. 1? 
{. Z..'-1 
j,-zLJ. 

NIP II-

' 0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
{mg/L) 

+I· 0.2 !!!9!L 

4.55 
Z.'il 
.2.1 q 
i . ...B.LL 
J,~o 

I./Go 
}.03 

0,&7 
0./ 'i 
{).I'Z. 

ITwl-l"l 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+I· 0.2 mQIL 

1~-J..'3 
)1.7'6 
ll.o"' 
o.o3 
0. IC> 
().01 
0.0"3. 
o.oe, 
o. }0 

(), 13 
bll'l t ~. 

Date: (p / :Z.I //I 

Initial Water Level (feet BTOC): · I 3. 81 
Well Depth (feet bgs): ~ :J.-J, "' 
Well Volume: 

Pump Intake Depth (feet BTOC): ./'- ;2.(., 

Analyses /N otes: 

pH 
(SU) 

+f-0.2 

fo. ~Z.. 

en."" 
{~.It, I 

co.s'l 
(,.(,, (., 

f.dA 
1~-~3 

(,. it,O 

i,.51 
{.. .6Di 

UNbl\ 

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+1- 20 mV 

-12.v 
-138 
- /t./'1 
- 1'-13 
·-150 
-152. 
- w~t 

- /51 
-,5o 
-151 

--rw \ ~ 

8 
2.61 
9.88 

Turbidity (NTU) 
+/- 10% or +/-1 

NTU 

37.0 

I'L '1 
j2..,<; 

&u.?O.l3 
JO. I 
1'-(.'l 

/3.8 
e.~ 
~.3 
~·, 

0'-i l 

10 
4.08 
15.44 

l 

Well~e.oui i'ID "'0. o r,rm 
O&:l, i'ID: o,o C'P"" 
e.~+ f\1>.: o. () frf"" 

Comments 

11-\..Jhu> -n.mo:i. ~.ort~..f_&J.. dk i't>\0 v.< l \ 
! 

lf fltwe.J. l'5l: orfllx. .0:. •. ik.ll1 It) 6c..J 

~ 

I'=' 

Page-:-- o< __ 



Project Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: 

Well Diameter (inches): 

Pump/Purging Device: 

Sam121e Time: 

Time 

\1'64 
\1'::>\3 
\1))?, 

'1,(1 s 
\1.X~ 

\1.-\ g 
\"L-1..., 

\ l.L-S 
\1...)} 

\1...?'3 
\l.tt) 
\1--4'6 
\1...53 
\'l-'55 

Well Diameter (In) 
Volume (ge.lttl) 

Volume (Ufl) 

Water Level 
. (ft BTOC) 

s. -'\-1 
'\ .1..~ 

\0.1.--9 

-
\ \.':l:. b 

-
q,.'i)o 

-
\ '1, . qjl 
-

\~.'1:>1.. 
-

\<;,. '?>1... 

C-o \1 

Purge Rate 
(mL/mln) 

Pu~on 

\'So 
'5oo 

15oo 
~00 

Soo 

'soP 
soo 
'5oO 
Sot 
'500 

t) oo 
Soo 

,k\l 

1 
0.04 
0.15 

Volume 

__ J},~ed ·rgal) 

o.~.oo 

~ .j_ 

s. ~ 
13 . I 
\0. ~ -
l2_, i 
\'5.\o 
\16. I 
1-().\o 

1..~ .\ 
1..15-lo 
1-~ .\ 

't>. ...q\ 
u_ 
-

<.o 
0.09 
0.35 

Temperature 
('C) 

+/-1"C 

<A -% 

\.1. /lrO 
\ '\. 1..-'5 
\q-1:13 
\'1.1:15 
\'\.0') 
\'\. 01:1 
\0...\\o 
\.q.\~ 

\'\.1..1 
,q. I '6 
\'\. 4 'b 

\JN\l\ 

2 
0.16 
0.61 

Specific 
Conductivity 

(mSfcm) 
+f-3% 

\·41 
\, 4'5 
\ .-;8 
\,'J'B 

I '3'1 
\.A. 3 
\. 45 
\. 4'3 
\. 48 
\' lt,q 
\' 4 '\ 
\ 4 't> 

\-\\tJl 

3 
0,37 
1,40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+I· 0.2 mg/L 

o. \ '0 
o.oo 
t>A1-
().I, 1-
0.~~ 

6-S' 13 
. o.-\1... 
c.os 
D •]A', 
(). \ ~ 

o. o<s 
0· oo 

tt- Otoo 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+I· 0,2 mg/L 

-
~-I 

0. I 
IJ.o 
{).() 

(').0 

o.c 
o.o 
o.o 
o.o 
Q.\) 

O-o 
o.o 

Date: 

Field Personnel: J OYt t\ 0 1 N e.cd . 1'-.J e--\t\6-Y\ 

Initial Water Level (feet BTOC): '(;. 4 I 1 
''¥>1° '-

Well Depth (feet bgs): ~ 'Z-4 . 1.. 1 

Analyses/Notes: 'A 'I i>w , <>.4 "'"'~' 

pH 
(SUJ 

+/- 0,2 

"' . '11... 
\o. 'io 
to.'\0 
l,.'\0 

t., .~'1 

C,.?;q 

~ .'M 
lo.'8'j 

\o.'0'3 
lo.'\0 

\o '\\ 
t, . .,q 

6 
1.47 
5.56 

Oxidation-
~eduction 
Potential 

(mV) 
+f. 20 mV 

14 '1.. 

'v-:r 
\~0 

\ 'LS 
11..3 
\1.--0 

\I B 
\\ \., 

\\ 1> 
\I{) 

\o4-
'\'5 

' 2.61 
9.68 

\,.) 

Turbidity (NTU) 
+1-10% or +f. 1 

NTU 

'\S. B 

34.-1. 
-z_o.l., 

\~.o 

~5.1.. 

\'S.S 
\'1.0 

\~a ·1-
l"+.e 

'£.,.1.2 

'L\ ·'L 
"2.... "Z.... I 

10 
4.08 
15.44 

'V 

Comments 

,....._~Lb.~ aJ)__ 
s;c., __ 

vl~~~ 

! 

I 

i 

ll . t ~ 'L\c "' 0 "-'1 It-._, 

! . 

! 

I 

' 
! \ . 

Page +-+--- of -=\--

1 



Project Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: T\iJ -3 
/'] ,, 

Well Diameter (inches)· ~ 

Screen Interval (feet bgs): J 5 • 3 - I 4, S 

Sample Time: J 5 3o 

Water Level Purge Rate 
Time (ft BTOC) (mLfmlnl 

)t)6() r,.S<., Pumo on 

Well Dlameler (In) 
Volume (gal/H) 

Volume (UJ\) 

' '·"' 0,15 

Volume 
Purged 

{L o'rl;lfaib 

' 

·" 2 

Temperature 
('C) 

+f·1"C 

0.09 0.16 
0.35 0.61 

Spe'clflc 
Conductivity 

{mSfcm) 

3 
0.37 
1.40 

+1-3% 

Monitoring Well Purging Form 

Horlba 
Otssolved 
Oxygen 
(mgfL) 

+I-0.2~L 

.. 

/.SI 
1.10 
o.~o 
O.lCJ 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mgfL) 

+I· 0.2 maiL 

-o.11-1 
-o.lf 
- 0./lf 
-6.2.3 
-o.z~ 
- t>. 2 ... 1-l 

-D. '2...7.... 

Date: 

Field Personnel: KIm N ~ L"") e.-n I A n n Q \(.u_o l.:ie I 
Initial Water Level (feet BTOC): · 13. 8(., ! 

Well Deoth (feet bos)· A- 2\ , 4 , 
WeiiVolume: 1.64 )(. 0.1<."" ),;!. )< 3 -=' _3.\.o_Q_IA.\ 
Pumo Intake Deoth (feet BTOC): :Z .? ~. o4 f"M_ 1 ·~'-I. . (..-.. l Cj·f.t b1D 
Analvses/Notes: :5W'dZ.r.,o\3 5(,UBf:C Bt1o~ C.~J. 1./ f~ 

pH 
(SU) 

+1- 0.2 

Oxidation­
Reduction 
Potential 

(mV) 
+/- 20 mV 

&.7'-/ /83 

6 
1.47 
5.56 

8 
2.61 
9.88 

wen \cp.c1 r1o ~o.l ff ...... 
.. 'BPI!>• 0.\ ff"' 

Turbidity (NTU) ~ -t' \> I.D ' 0 • I f -
+1-10% or +/·1 

NTU Comments 

:ZG.. 2. 

zz. I 

zo. () 

I 

p,,,_,_l_,_L 
10 
4.08 
15.44 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: Thv~ Y 
.:") ,, 

Well Diameter (inches): ~ 

Screen Interval (feet bgs): I ;;l, • 3 - \ \o' S 
Pump/Purging Device: 'f' f.rC '1 t'L2Cf)? 
Sample Time: j{., '2.. 0 

Water level 
Time fft BlOC\ 

15~5 _5~10 
IS.30 7-cA 
15Jrl IP-5S 
ls:;4;;L (., .€! \ 
15'17 I· b'O 
1551 7. 32-
1%1 /.3'\ 
I fDO 2- 7.4c,. 
llDC>7 11.'/B 
1\o ll 
'io:lD 

Well Diameter (in) 
Volume (galfft) 
Volume (Vrt) 

7.4R 
('__ol\o 

At 15SB 

Purge Rate 
fmUmlnl 

Pump on 

[37D->.Mo 
;l5o 
I.JSO 
500 
IDOD 
r.oo 
(,b(J 
(,e;;Q 

tloo 
,...,_,Q .. 

1 
0.04 
0.15 

Volume 

p~~ fLo al 

0.75qJ 
I.~St.i~ 
;;t o,J 

2.5'z.,_\ 
13~/l.\ 
4.G ere..~ 

i-J .51 c.\ 
5:8 G -:/\ 

r.., t5 (tJ 
lr. ..... ,); k 

,., 
0.09 
0.35 

• 

Temperature 
I'C) 

+f·1°C 

-
II. 'II 
JB-3'~ 
llo. Bl 
ICD-?..1 
lio-30 
I lo, 16 
IC.- ILl 
J(,.l(, 
~~-2'? 
~~\_ 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

J. '--1 (j 
j. 3 Cj 

/.3/ 
1.38 
J:n 
I, 37 
/. Jl 
I· 3!.. 
/._1(. 
.n.l.':l-

3 
0.37 
1.40 

[3 
Monitoring Well Purging Form 

LU e l \ \Jo kxn<-:::> \ II 

Horlba 
Dissolved 
Oxygen 
{mg/L) 

+1- 0.2 l!)_gfL 

D. '11> 
..f15'l 
0.'-IB 
(') /-11.. 
o.:n 
0.3'-t 
(.?.3D 

.12. 2 '0 
6.~ 

l.Q.«>O_l 

4 
0.65 
2.46 

YSl Dissolved 
Oxygen 
(mg/L) 

+1- 0.2 ma/L _ ... 

----
19.3() 
8.01 

- o.o'l --
_c... 

Date: ~1231/l . 
Field Personnel: \<I m N g L"j e.n I A n n a \<..u_n lk I 
Initial Water Level (feet BTOC): · S: 'jO 
Well Depth (feet bgs): · ~ /7, $ 
Well Volume: IJ, q '< 0 ,/(o ~ J.'1j"~ 3 -,::. 
Pump Intake Depth (feet BTOC): I ,5 c S 

5, 710"'-\ 
Analyses/Notes: -:s W£!. zr..o lb ~ ~ 

pH 
(SU) 

+1-0.2 

G,.(/-1 
(p.lf51 

11.5~ 
(p,5/ 
&.'1~ 
~.43 
&.~o 
&.511 
(.,,?'-

6 
1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+I- 20 mV 

-8(., 
-101 
-loS 
·- {O(p 

- Ill 
- 1/2 
- 130 
-13'1 
-15~ 

8 
2.61 
9.89 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

-

.;2D. '-I 
B ·l 

I O. -L 

15. I 
'3./ 
Z..'Z. 

4.S 
o.'f 
t.j_,/ 

10 
4.08 
15.44 

We\\~ eo.d t II> "' ..2 .3 t (>1'"1\ 
OB~ fit>: O~i.i ft"' 
~u.c.~<.et- \> \ 1:> , 0. B ffn'l 

Comments 

'f'i-AJ.Jillf."' IO -J, f-(Ct 110 11-0h 
A g~-._, J.;eJ..: 'Re£ru:e.l..: n""t;br-.+<J., 

*bee.. +o J. ·l.nw/\ ;::>u~e..l 3 
. '.' wdl vo(vrf)eb 

\,l 

I" Rent l; brn..tt wi'U/0 Do ~ 1007• 
' 

I 

I 

c.. ~:r: ,n11 -.,u.L I w· " I .. .u• 

n~ <t • .-·,.o+h~b -so(->i-1'< 

Page-, __ of __ 

po 

}/) 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: . \ 2!JD - I 
Well Diameter (inches): Z u 

t I I 
Screen Interval (feet bgs): 1.0 - '2. \ 
Pump/Purging Device: Pe-r., pv/V\f' 
Sample Time: ;;l.l 0 

Time 

II 1 I 

Well Diameter (lo) 
Volume (galltt) 
Volume (UII) 

Water Level 
1ft BTOCl 

Purge Rate 
fmLimfn) 

Pump on 

1 
0,04 
0.15 

Volume 
Purged 

(l OI'S!fl_ 

LO 
0.09 
0.35 

Temperature 

2 
0.16 
0.61 

('C) 
+1-1"C 

Specific 
Conductivity 

3 
0.37 
1.40 

{mSicm) 
+l-3% 

Monitoring Well Purging Form 

Date: w/z:z..tn 

Well Depth (feet bgs): -""- 1.. \ I 

WeiiVolume: )LSS Y. &.\<,'::.. 1.~1 ~ .. 1 X 3:: 5.1 ~rl.\ 
Pump Intake Depth (feet BTOC): ...._ 20 I 

' Analvses/Notes: ~\,<.) 8'L<.OE>_~W 801.51"\ooi. C {).,_ "'(Q.(. Ji\~<:.a,~11i..b. f'.300 

Horlba 
Dissolved YSl Dissolved 

We.ll~e<ld P II>.,. O. I <>1' om 
Oxidation- II .-
Reduotlon OBC f>IP... O, I ~f<n 

Oxygen Oxygen 
(mgiL) · (mgiL) (SU) (mV) +/-10% or +/·1 

+I· 0.2 mgiL +I- 0.2 maiL 

pH Potential Turbidity (NTU) Q ~!' \D-:. 0, ( fil'f"" 
+1- 0.2 +I- 20 mV NTU Comments 

~. 3'-1 1.11 7.ov 157 2o.3 
C;:Jk 1:10 I.OS 15'1 11.1 
~2 7.c..'l 7.o) 158 rz.o 

..Ll'-1 7.t.,P:, '7.0'1 /~PI /0.7 

4 
0.65 
2.46 

6 
1.47 

"' 
8 
2.61 
9,66 

10 
4.06 
15.44 p,,, -' ,, -' -

I 



L3 
_,_P'-"roc:;jec""t:-"'Un"'o""ca,_,l W"'i"'-ch,ita'-'-.::20"-'1-'-1 A"'n"'nu,a,_,l G"-'W-'-'M""o"'n·,,to"'rin,..g _______ M_o_n_ito-ring Well Purgin:~:rm &/z 2//1 I 
Location: Wichita Kansas Field Personnel: \<.I m N ~ L"-) e..n A n n (! l<.u.n \k I 
Well Identification: lJ 5D - 'Z... Initial Water Level (feet BTOC): · }0 • 13 ! 

Well Diameter (inches): ~ 

Screen Interval (feet bgs): {, - Ql\ 
Pump/Purging Device: pe..c\ f'PM~ 
Sample Time: I ~ 3!? 

Water Level Purge Rate 
Time fft BTOC) fmUminl 

I d...l12. I o. 17, Pumo on 

l?:>o \ /o .10 25D 

Well Diameter {in) 
Volume (gal/11) 
Volume (Uft) 

1 
0.04 
0.15 

Volume 
Purged 

fl or aall 

ID.i5 L 

0.5 aa,\ 

,_, 
0.09 
0.35 

Temperature 
('C) 

+1·1°C 

;:23.S I 

Specific 
Conductivity 

(mS/cm) 
+f-3% 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mg/L 

3. 4r-, 
J.O!o 

:2.bD 

2.51... 

I\ Wlnlll- V':>t)2_ · · nr..,r-, I 

2 
0.16 
0,61 

3 
0.37 
1.40 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
{mg/L) 

+1- 0.2 mg/L 

,;) .8 2. 
2.56 

J.,7f..j 

Well Depth (feet bgs): · .-... Z.O. I I 

WeiiVolume: IO.SJ >< O.l(Q ~ L"'f ef ~ 2 - 5.17 Jo..\ 
Pump Intake Depth (feet BTOC): ""020 , 0 

pH 
(SU) 

+f-0.2 

7.C'i 

7.0\ 

6 
1.47 
5.56 

Oxidation-
Reduction 

Welll-.e.cul P II>= "·o lff>W\ 
08-~:fiD• o.o IPI'"" 

Potontlaf Turbfdfty INTU) e~-~- i>lt> "' o.o I Ol>t>'\ 
(mV) +1- 10% or +/-1 I" 

+/- 20 mV NTU Comments 

13'-1 

8 
2.61 
9.8B 

1~8 

151 
iS3 

21,6 

J2 .. / 
Jl./ 
II .7 
/0.5 

4.08 
15.44 p,,, lL "_l_ 

I 



Project: Unocal Wichita- 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: l J51) - 3 
..., 1\ 

Well Diameter (inches): /-

~- I- 2. \ ( Screen lnteTVal (feet bgs): !Q _ 

Pump/Purging Devi:e: 'Pe.-r i pvrnp 
15i5 Samgle Time: 

Time 

1~ SB 
I! ;o'! 
ltJDB 
1513 
151& 
15Z? 
l5.2fi, 
15.33 
1533 
15'13 
15Ll5 

Well Diameter in () 
Volume {gai/JI) 
Volume{Uft) 

Water Level 
(It BTOC) 

10.11..\ 
IO.IoS 
II.\ 3 
I \.IDCo 
ia.45 
13 .. 1 S 
j ?,.g~ 
I t.L c., l 
), .. 1..':7 
;,r; ,gc.-

c l'"ll\P 

Purge Rate 
(mllmln) 

Pumo on 

:300 
'3-oO 
'-ibO 
5oc 
?oo 
Soc 
.soo 
5oo 
6no 
-~A 

1 
0.04 
0.15 

Volume 
Purged 

IL or gal) 

0.3a""\ 
Ool5'a o..l 

J '"' {l'o....\ 
.2.2~cJ 
l 'tc.'6J 

lcl7.5;}.J 
'f. 5 '1! l 

I t;,c;;, cl 
G..o 2ta. 
~"~ 

0.0 

0.09 
0.35 

Temperature 
('C) 

+I· 1°C 

;20, 3o 
tq. 02 
17.(..(o 
h,:;3 
il. to 
17. 12.. 
1 (,, 85 
/(p .M 
17. 0'?> 

Q.. I ·. l 

2 
0.16 
0.61 

Specific 
Conductivity 

(mS/cm) 
+/-3% 

. 

/, 2& 
J.d .. ? 
1.'15 
1. ze 
L z.q 
I.ZI 
I. 28 
I . .5 I 
L33 

t, ~~- \. 

' 0.37 
1.40 

\3 \,U<L\\ 
Monitoring Well Purging Form 

. I 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/-0.2 mg/L 

7.&;0 
(c, '14 

&.4Co 
1~- ~., 

!,,7~ 

5,(#!;, 

5' /'-{ 
4.7~ 
J.t, 51? 

-o 

4 
0.65 

2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+l-0.2 mg/L 

i..{.3S 
4. ?/";, 
l.l,·;~ 

4. 3'2. 
4. '?:;o 
4.d..7 
4. 11 
Lt.o7 
~- <..0 

D-Ol 

Date: t., /z ziti 
Field Personnel: \<. \ m N ~ L'-'-) en I A n n C! 

. I 
Well Depth (feet bgs): · • ......, ;2.1 
Well Volume: JO. Blo x· 0./(., ~ 11.1'1 ~o.l )< 3 
Pump Intake Depth (feet BTOC): A- :?-0 
Analyses/Notes: SW 8"Z.C..OI3

1 
.$W 801.5131'1¢~ 1 CD~ 1T~C..,IH/<.Q r:~; I; 

pH 
(SU) 

+/-0.2 

{;,.'I 5 
r,.tH 
&,.qo 
~,gq 

~.Sl 
c, _f?~ 
,.Bo 
{., ~1 
{,.'f1 

' 1.47 
5.56 

Oxidation-
Reduction 
Potential 

(mV) 
+I· 20 mV 

17-7 
li..f 0 
I 'i C4 
J4B 
155 
157 
15'1 
152 
16'-1 

' 2.61 
9.86 

Turbidity (NTU) 
+1-10% or +/-1 

NTU 

Ll 
o.o 
D.O 
(J.O 
(').~ 

j • i 
Z."'i 
I .I 
z;; 

10 
4.06 
15.44 

Wellhead I'll> ""0.0 ff.., 
OBC.Pit>=- D.O lfP"' 
\!>11c.l<.eT hI> "' D . I 1 r f'""' 

Comments i 

* A,;U;t.t.c:l -"'I 0 J,ro;.J of He I b 
l(. t:> iJ e.. to ~~ ll'l Pura<. 

:s u ,( ll. \/I">{ """'~ ; 
\) 

f e,. :;. 6 () IY1fj / L 
0 

Page _I _ o< _I_ 
' 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: VSD- 4 
II" Well Diameter (inches): cL 

Screen Interval (feet bgs): JO. 5- 1:1.. '7 
Pump/Purging Device: Pe..r\ '?w C'f"\<( 

Samole Time· I 0'-\ b 

Time 

'13? 
<l"lb 
94-S"' 
9 <;;o 
qs-c;-
looo 
IOOS 
IOIO 
j{)l s 
1020 

io:JE. 
lo?B 
1035 
1 01..{.() 

Well Diameter (io) 
Volume (gallfl) 
Volume (Uft) 

Water Level 
!ft BTOCl 

IO.OC\ 
10.'7~ 
\l:?o 

I I.<D"\ 

11.-65 
1). '2 ~ 
13-7~ 
/'1.:2.1 
P·-1/'f'; 
15. 3'1 
ilJ.q I 
I~ ,-;t. 
I r,, <.'?., 
C.o\\<.< 

. 

Purge Rate 
fmLimlnl 

Pump on 

&.ro 
3bO 
31S 
L!5o 
4?o 
4/{o 
4-?o 
soo 
:ibO 

')bO 

1:100 
r;'oo 

~-

1 
0.04 
0.15 

Volume 
Purged 

_ici;,·, gal} 

~ 

"'l.c; 
~~..-+ 2-
-"'- iP.S 
-"-'I.D 
--vii. 0 

-"'/3.25 
"'"16.0 
...... ,7.? 
""lb 0 
t-,ad-.0 
-,21..1.6 

wmok? 

1.0 
0.09 
0.35 

Temperature 
('C) 

+J-1~c 

17.83 
lb.Co1 
1(, .31 
lfo. z~ 
/(b.Ol.. 
If.,, II 
IL .?o 

'"' lZ. /{.,, &'? 
I 1#, z I 
I ~p. 'Z.:Z. 
~(.,. 3 ~ 

IVN\ol 

2 
0.16 . 

0.61 

Specific 
Conductivity 

(mS/cm) 
+/·3% 

-

1.3'1 
I. 3q 
1.39 
1.')'\ 
i?l-i 
/.1..13 
l ... , -s 
J 40 
I '-l/ 
/'&0 
[.')I 

1.51 
- \, 

3 
0.37 
1,40 

j3 Wt\\ 
Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
{mg/L) 

+1- 0.2 mg/L 

Co. 'l<. 

b .S'Lt 
6 olf 
5. ~t..j 
6': ~8 
'5. I~ 
4 q '2:, 

4.71 
I{ 8:, 
4.'0'6 
Lj, ~I 

Ci:>./1 
· ci:fol OJ\ 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mgfL) 

+/- 0.2 mgfL 

'-l. d'-, 

4-.01 
L\..O(o 

'-1.05 
'-I [) 5 
li. cr.. 
'-1 o'-1 
'-{.Z.l 

4.:z. "1 
4. 2-.; 
'1. 1~ ~ 
L.J.ro 

l)- ["~ttl 

Date G, jz;z..j (I 
Field Personnel: \< \ m N 3l'-'-) e..n : 

Pump Intake Depth (feet BTOC): ""I ~ ollr l::>o*oM .' _..... fi 2.--z. 

pH 
(SU} 

+1-0.2 

-
7.1S 
t.l'i) 

1.11 
l.IS 
'7. II.. 
1.12. 
I 10 
?,(1 

7,0, 
l, 1<.. 
l.j~ 

?.1 Z-
1\111\- \J 

' 1.47 

"' 

Oxidation-
Reduction 
Potential 

(mV) 
+I- 20 mv 

i31 
!'2..1 
12.4 
I 21 
J3C. 
137 
I'-{ D 
t3lf 
t'B 
Itt o 
) t..j 1... 

I '-1 7 
>I"> '-I-() 

' 2.61 
9.88 

' 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

.23. 3 
13.16 
14<1 
zo:o 
'?7 0 
3.3.3 
-z-3. s 
25.5 
.;u. 3 

<i.9! 
q:3 
't.G 

lf I I 

10 
4.08 
15.44 

I "i=l I '"-' I 

Wellh-.i PU>.., CJ.O Pf""' ew· 0·0 i'~"" 
It> " o.o I'!' .... 

Comments 

* A.:l.lt.lt ""' iO tN-oo~ o~ He l te VC!A 
• \)~ '(5 J.. PM o CO ,-l,t=<{_o<'- '1'~::>: ~ 

~r llo fY'o U-4~ <-1\'t-5 

* nx. *e ~~ 't>U"ttd 

'2, LL..J• 1\ \1-oh .. >v•'lk'.., \l 

I 

I 

f'e.,. c:::. o.c mli IL-
~ 

I 
I 
I 

' 
I 
I 

I 

I 

P•go -4- of j_ 
' 

s 

L 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: U S D- IV\ W-3 
1.." Well Diameter (inches): 

Screen Interval (feet bgs): \ '5. 0 - \ <t • \, ' \,~ ; 

Pumo/Purainq Device· '? il.'V"; ~ •. \--e •. .\h,- '- 'V ..-.. « -
\\'o5 Sam~le Time: 

Time 

\(I?>'\ 

\() 1\'t).. 
\ ()1\-S 

\IJ4~ 
\l:lS\ 
\0'5'5 
\0'5 B 

\i0'3 
\\l'lS 

1\1'?> 

\\\\3 
\\'1..\ 
i\'lA; 

\I <>'7 

Well Diameter (in) 
Volume (gat/11) 

Volume (Uft) 

Water Level 
lftBTOCl 

'\ . 'e '1.. 

\b.'! g 
I '1.. . \-:, 

\'l, .1..1 

\:.. '5'6 

I a,.:,t\-
\ '5 .1.-'0 

15. "t'l 
\'::!-. o£. 

\:t-.'1& 
\~.(\\, 

\'+;'58 

Co\\. 

Purge Rate 
fmLimln) 

Pump on 

;.2.-oc 

Uo 
'l.QO 

'2-o-o 

1)>0 

':;00 

'Sco 

Soo 
<ooo 
Soo 

l)oO 

"'" 
_\..J.)_ ~ 

1 
0.04 
0.15 

Volume 

_;;~ed ,r gal 

C),lo 

\. 1.. 

\.% 
"Z.-4 
'?·'-
4·1-

~-=!-- .1... 

'\ .1-
\1-. 1... 

\4.1-
\\o '1. 
w"--1: 

~1(1\R... 

'·" 0.09 
0.35 

u 

Temperature 
('C) 

+/·1°C 

"2-c.oj 

\'\.ll~ 

\ 't. '6o 
\~.I:. 'I 
\'6-1-4 
\1·:,1 
\lo .1--6 
\lo,"-\''1 

II... "'O 
\\,.'\"\ 
\1-. 1\ 

~V'\0. 

\)~lol\11. 

2 
0.16 

0.61 

Specific 
Conductivity 

(mS/cm) 
+/·3% 

-t::~--~-

-'\-:'1:,3 
{.'115 
.. (. '0 lo 

't. f:,t; 
4 ,ql.. 
-<\.'\1.. 

4 .'\1... 

4--'e.l 

-'\. 'il I 

"-'i!S 

~ L~ 
0':."-Ml-

' 0.37 
1.40 

Monitoring Well Purging Form 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.21!!.[{1.. 

\.·I 2 
\o.\4 
lo.o'l... 

\.. cs 
4> . 01. 

la-'52.. 
·!,.-'\$ 

10. I\ 

lo. 11.. 

"5 .'(! 8 

5,1-'g 

i'--'3 - () lo 

4 
0.65 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+f· 0.2 mg/L 

~-2.. 

~.1... 

'6.1... 

ra.z. 
?,.1. 

'a-1.. 

ca.l. 
e.' 

<".f-.1. 

·t-.3 
a.'\ 

b 

Date: 

Field Personnel: 

Initial Water Level (feet BTOC): '\, '0'1.. 1 '0--.:o l.- 1 

umQ e 

?....... ~ (( ~ \._..oi W\-1 ' o :It- O'St o o tl'-Analyses/Notes: ?w• 0.\ ... .., 

pH 
(SU) 

+1- 0.2 

-

'1-. '2.<> 

':\--. 1...1 
-,...1-\ 

""\--. I 'I 

1- .\~ 
+. \'il 
+-l~ 
'+. ,,. 

"\-. \ '\ 

-=1- • I '1 
1--\'1 

6 
1.47 
5.56 

Oxidation-
R.eductlon 
Potential 

(mV) 
+f· 20 mV 

t;s 

~\, 

\0 s 
\\4-
\I 'I 
\ 1.-'5' 

ll. -::r 
\~~ 

\1><:, 
\4\) 

\ .6r \ 

8 
2.61 
9.88 

Turbidity (NTU) 
+/-10% or +/-1 

NTU 

\'6.s .• 

II· 5 

\1 . I 
\,A . .6r 
\o":\,. 2 
'l.S 

\4. I 
\0 .~ 
I'lL~ 

\'":\-. '0 ... , . ,.. 

10 
4.06 
15.44 

Comments 

I 

11 "'""' <»-5..Jl.. _£ u """-<. 
I 

~ 
I J 

\\"-'-"' ?e.."l..-t- ~ Cb ............ ( \... 
~ 

Page P- or_\_ 



Project: Unocal Wichita - 2011 Annual GW Monitoring 

Location: Wichita Kansas 

Well Identification: US b- IJ\ "'-.1- \ "'\-

Well Diameter (inches}: 

Pump/Purging Device: J'.....,:~.+.,.\ln~ :£~-~ 
Screen Interval (feet bgs): \I • ~ - 2-S .\1 \,j s 

Sample Time: loto 

Time 

0'144 
-\.%& 
• "'· 
),Q~rc 

\IJ1)1l 

lOC3 
\ 1)0 I. 
lo1c 

Wen Diameter (tn) 
Volume (gal/n) 
Volume (Ufl) 

Water Level 
1ft BTOCJ 

\1. ,'l,O 

17..-3£ 
\1..4-o 

\1. -?1\ 
\1...40 
\'l,-'\;o 

\1..-4 I 
01 

-

Purge Rate 
lmllmlnl 

Pump on 

'2--oo 

'2.-0o 

~0 

'1-00 

1.,00 

t-oo 
.1-,-J.) 

1 
0.04 
0.15 

Volume hrged 
!.J!!!l. 
. 

I, 1. 
-\. s 

2-. 4 
";' 0 
:,.io 
4.1.. 

"" """"" 

.u 
0.09 
0.35 

-

Temperature 
('C) 

+/- 1°C 

. 

'},0' """' I«S.Io"'t 
l%-IDO 
\IS. 4'1 
\~.10 

\~,4lj 

ti\.e_ \) 

fJ 

2 
0.16 
0.61 

Speclnc 
Conductivity 

(mS/cm) 
+/-3% 

\. \'0 

\.I"' 
\,I q 
\' '2.-\ 
\, 1-1.. 

\:t-1.. 
!J~,,,- .J 

3 
0,37 

1.40 

! 

Monitoring Well Purging Form \__."' -.\, •I-' 
I 

Horlba 
Dissolved 
Oxygen 
(mg/L) 

+/- 0.2 mQ/L 

'-·'-4 
0-b'L 
1).~'11 

0.1.4 
o. \4 
D-tlb 

Sn-Mv.. 

4 
o.es 
2.46 

YSI Dissolved 
Oxygen 
(mg/L) 

+f- 0.21!!_g_IL 

o.oc 

().<CO 

0 .()'1) 

o.oo 

o.oo 
!).()'!) 

\4-04-

Field Personnel: J OYl :; 0 ' N e.c-J . t-J o..--1"M C\..V\ 

Initial Water Level (feet BTOCl: \ '1. • "3 ~ 1 ¥. "\ o L 

Well Depth (feet bgs): .-.1..."'1-. S ( l.) '""/"') 
wen Volume: '2. .48 :r \ · 
Pump Intake Depth (feet BTOC): ~ 5 1 

"'-\.. v "- 1"1) 

An'!JY.ses/Notes: ~~ 0-'l. -! 

Oxidation-
Reduction 

pH Potential Turbidity (NTU) 
ISUJ (mV) +/-10% or +/-1 

+f-0.2 +1-20 mV NTU Comments 

l,.-w 
t,.~o 

lo .":flo 
1o :~-s 

lo-"t'o 
b.:rg 

p 

6 
1.47 
5.56 

-\Ole 

-I 11. 
~\I 3 
-I \3 
-114-
-In 

' 2.61 
9.68 

I,.'L 

"'. 'L 
7 .q 

4 .":\-
b-B 

';)."\ 

10 
4.08 
15.44 

'/SI ?-o C>UO 

f>age P- of•-/---. 



I -

--

To Paae No 

I 



I I I 
I 

"'-V~ 

Project No. 
Book No 

k\b\0\\\.0""1.. 

00<1 q2 TITLE -v>" 

m Page No. I 

~ ,-..,. ~ "~ 
Q_,_, ~),.. l.a.1; I I 

I ... - -~ ·-~ -; -
--'1; ~ .. .\ . -.." N) J ~- ~ 

( ...,;: lA\ J.\ ,\-;' "<:( ' {' 'u >..._\ c Wt ~ I 
I 

\)::1 ~ 1;1,. ~,r~,o~L -~ ·J.. \. "'" '"'- .(._ ~-' ~ ,\~. l)._ ~ lvsl 
.. ~ .\.-. (\ \, V.· ~. ~ J 

I 

e·::r q. -~ 0 
) 

e....\ : \,, 
"'"" ' \\b \\. ,· -'S "2..'- I 

" ll. 'u .a v+ ) o. ) 10 '1....., ,(lA.., ll Dt<> ~ > r f-7 
" Co "'* 10 .c , I 

' 
0"0 ,c; ~ \. <:> \ ,'\_ ~\.., li '1\t> \I \ . . \. \ 

I 

! \I) ·"' • ,, 
-~ 

() [-

\ 
,_._ 

(\~ 14-s L .1. LA.v. _.., L4 ~ :~ . \.I 1'-1 : ' ,,.... I 

~ 
,..,, 

~ ~ m- s R--. 0~ B." I -~ /L. p - 1. . !"!- (._ 

'CI~ I;" ( "\\ . ' \ . ~ ... I \1 lito l\ .. .I--I IA.-n In 

~\ J, ' 
M [A, I .")\) .\ \ ' I :'i.v ' I~ 

' 

•I~ I~ ~ 'C c; ·- !)._ I\·,· l\. ' \ 
~-

I\J ~ .~ .. 
i)() -- 'i: • • \'\ vv -'\ iL. (.1 \ ' 

I 0 I 

09 t> . ~ ..J, •lA 
' 

'5 "'' .I. ,.._ ,r 
~· 

._ u . !....L _.., IJ.. 1.~- -~-
,.._ 

~· 
,1_ 1. ~ ·-_, :._ I 

o~ 

\() ~+ <f.-,g_ 
~ ""·" 9 BJ I 

~ 

\1:: \'i?. I"~ -· 
\)" 

~ ... 
to .1'\ " ....... ~' ~ ...\..., - "'~ \. ~-L ""' "- lJ .'o 

~ ~ ~\\ 'A. ' -· S~l. 1. 
) 

\. ....... .... .s>.. ' .\.,\ r""' ,, .... __, 

111. ,:; \ . ~ ' 1\..o 
__), Jt->~\\ t-'1 w~ -t Sc:. I I 

""' . 'J... ·\_ L ~ \., .l. I I 
\V. D "'"' 

~,, 

• kv LJ.c 

\3< I"' ~ 
-~ ,Q \}~ ' I 

I~' 0 II' -' l\J IL I "' •A ·' \)~ b\,\ - ~" ~"\ I) h,-1) I 

\1J 5 ~ \- L\ 0 ~ 1-1..:. I I 
lA. "' 

"1 -- ~ 

\1 ..., I 
\~ I<; lr \\ \) !.\ ~. '" \h lo\ - 1. \o 0" 0 1 I 

\'S "S ..)..- 1\ ,\) . T I 

'(\ " "' -1. I 

\'5 ~~ 'Y ... A 
I 

I~'>· ~5" <:...-. ,, ~ \ ~ "'"' h& "" \. 1--l\ u M ~Vb-~4:' I 
\I.e ~D ii\'0 ""'\ ,,J :;_:[ lJ 

-<1 v' ~14\\ "' ~-~~ m1 ..) I 
:~ Jl - \.. . ...... ,'/._ -~ 

\I."<: \o { t\\ \ ~ .J -~l _,_ .L. 
.\ 

---r---1-. To Paqe No. 
nessed & Understood by me, Date '~:~l1B>y: ' \ !Thie--.. 

'"'\:<-. 
"'lv. I" Recorded b : I 

I 
I 
! 

I 
I 



II 
Project No. "\'I!> \ \) \\ \ • 0 1. 83 

"ITLE Book No 
rom Page No. _ i I I 

I ' I 
I I 

I I I 

r-b"' ~ i r:, I ( -..) \ p,_~ ,\ ++-~ """ ~.-.. I :\ l \) 

I I .I , i ..), l\R ~ l\-L. ""' 1-\~ >u h l\. \. I~. ()' 11-.J ~' ( 1\v o\ 
I \ 

j ' ~;LJ ·~- ?; ,Qj \ .0'+ 
I (.\ ' l. . I \ 0 ~· D f\. 

I 
' h._ I .\. ~ j l \J 

I I 
~':I 'L\ .\~ ~f\ lc.u.\ •\ \ ul s1 I )..., ' \ ... . I 

I .~ A· "' 1-t._~ ~ 

c ~1l!..,.\ ' ' J, h , 14.' ?, ... ~I '-""' 
I I )Tv \,; ~' !o.} ( . \ \.)irv -: 

' I 11 ). o~. I k. ~I, /L I "' "' '- ' ! 

i)_ ( vp 0 O• ~" o/.. 
I I I I 

I I I I ' 

0':\ 14-1-1 \J- \-)~ <4\t \. .l 1) ' k, 8 n I -
r I I /'i)c 0 " \ll 0 '' i2- v 0 Q "Z-1 .'I. C. 

+-~- ' I l jl., t>< ,~12_ """' i I 
I i 

' Og ~~ (Jh . ...,! .a.! ~0 ~'S v \.' [Q 
' ~ 

\\ ' ·~ .1.- ( ,.,.., 

tt-l I ~{-, :~ 'I J2. \. 

'"' ~\- ~ r\w If- ";)., .... & ~~ 1,.- "e: o\~ LL -l\ ">o ' - ''-" "' e-. 

()"'' q ....... \ .\,. I~ 1)_ kc, J (¥~ t\V-t 
~ 

'0 :r I ~ v~ - ~ "'' 
'\ j.:.s\ - ~ ... ; 

I ~ ~-o) tt. I 

1" II. i I b r-=t.. ~ 0 1.• hi ... ( \,. ~ "<. 0 b_ ""' 
r...,J,.- c-l... _\ ,_ 'DI. u..lt!.. - "::'\ .'2. - I ~ ,.z. ,q. 0 /< ~ 

I 
! 'Do I c -: A ·~\ '"*' ~ 1-" /0 !) c .+- Of< 

[)qo ·o ~ .) .. 0• ~ w \4 
1. It<, () e D'\44 -~ 

\Olll lc \I..~ \. In '> \ I\ ~..~~ -'i.!S~ - ~ W~4- o< i-ll\ "' V\ ~ ~\.. ,J (:, .. ,~ fe..-. 
! I \0~9- I .:, \- I ' ~ .,_ .. 7, ~ 

" ""' ~0,\'1 'D I ( I 

I \;c. lr h~ l. \Q &., •• I~ \o llll--l lo\\ - ' ll.,n - " IW' ~- cl. ol '6 "\.' .\ '-0 
I ~ 1. ~ & I\J W\~t. I f.l 1'-.) I , 1..~<> I -s r , 

! y -v-:.0 i 1\'1 ,..:;-
I I \V ·'0 \r.A.,w\j 

I""""' ~ ~ 

b\:t c l+l ~i.. 1\\W w~! 4<>•-c \. ~ k. J; _-\ 1\,..-. " C... \.. 

'1\Q 'u_D 
"" 15.-1 I'\ ' l\ .~ "'"- l.i. I {') 

~ 

l I i 
. f&... ~ )., 1- " ........ ~~ ,,C; ,, 

"'' < 

.... ~ 
"" 0 

r>,{.s LC .\\..LJ.. It- <, "'- ,(} ..__ j \l"-' lo\ - \ ~\) r-L ,;.. - 1.1, To Page No. 

nessed & Understood by me, Date II ~~\ Date 
w&.. 
' ' ..... ~~--....1-....11.... •.• I 



I I I 
Project No. A.-I~ 1 o 11 1 • c1.. 

Book No 004q2 TITLE l..-0\1 \\vv"'-u"-\ CxwM t,..,......._.,_ 

I 1

1

1 . -···+-+-·--+-~ -r-f+ 1 1·-+--~ 
-t-t-+--t---t---t-+-+-+--+-+-+-+-+-+-+-+-+-l---l--+TI I I · .. 
-t-t-T-T--t---t--+--+--+-~+-+-+-+-+-+-+-+-~~--l"-+-+·-+-~-r-+--r-+--r~---

nessed & Understood by me, Date 
W,JL, 

b/z..?../ .. 

Date 

I 



Ill 
TITLE 

8 Project No. 4\o 10 
'''· c'L 

Book No· OOg g2 
!-From Page No. _ 

I I I I I 

rl--'- \\1 '5 (_ ...,, \ "'- '" N' \\ tv w z..:<: - leo 
I 

I c.. 1wl.~ 
1-

\\A: ..A-v '-\ 1\ 
' 

1'\', ~ I \\ '5,4 'I 
_.!;! 

I I h,t: Gl"-~ ~ ~I., I 1-w ol I " 1\.o w 1., I\ - 7. tlo I 

I\~ lA> rl,tJi •k 
II \_..,~ ~L 

I ' 

~~ :2- JJ ~L n .. l <1 
~y i>-'' o"\"-~. " 1\- o<-- \ -

44- ~ ~.-ll ~ j_ J IL-
I I \I\ '0 (I...,, .. ~ ~ "' ' ,\ r lJ p\\ ·V. ~ - bA 0 

I f\-'5 1. "" bt. \- " I I~ .. -I 

I ~ I ' To Pace No. 
Witnessed & Understood by me, Date ~\ Date 

~. 
~ r..l h ,; I 



Ill r 
Project No. .b. I~ I D\ I\. oL.. 

Book No 0 0 4 ~? TITLE "2-ou. ~~v .._ \. Gt-w M. s.,..__ .... .\-
PageNo. __ I 

I 

+-..!A> \..; ~' r' I I 
" I I I~ 

I 

\•·oc 't • A 
.... 

\~ 1-5 I' 0. (\ - '"' "- l\'..l\.:1\\ tA-W' 'o- Cl 3 I I 
I 

\\., l1o "' :,. .) 
u I"'¥- _-: 

'" I 
\I.I1S" .... 

L. I I ~ 0 I I 

\ oS, c. ,o: ' ~ 
) 4\. \\) N' :- '\lL:j ._,/o I 

> '··' 
- I I 

I 

\-:: ""' ' \. I 'I I G. J) .. "- . j ' .._\.. ... , ..,_ -u :'.I I 
I I 

\ I w j\\ ""-
\.,. .A n\ ..L ·.._ .... ~ ''L,~ 

,.\ ~ c., '\) 
I 

i I '-" 
I 

"i>~ 

Q I I 

I I 

I 
I 
I 

:--. I 

"' I -

"' I I +~ 
"""' ~~~r "' I I 

~ ! 
~-""-. I 

I ! I 

" I 

I ~ 

"-.... I I I 
I - I 

I~ 

"' " ! 

"' 
I I I I I 

""' 
I I . I 

I" i -l-
1"-

I 
' I 

""" '\. I 
I 

1\. I I I I I 

'\ I l T /1 
'\1 I 

I 
I '\. I I 

I I 1'\ I I 
I I\_ I I 

'\ I 

\. 

I I " I 
I " I ""~--'--

I I To Paqe No. 
;sed & Understood by me, Date In~~\"' Date 

~. l 
r.l-•t.. R,::::t.rnrrlQ h· I 



I I 
Project No. t\1<>\D\\\. D "L 

87 

""""'~ Book No' ooaq2 
' 

rom Page No. _ i I I 

I --H- I I 
I 

i I I -+- I I I 

I I i i'\ '~ .. 
I 

~"' 
I(' ,oJ..., ~ -\-.. ,c. 

~ v ... ~ ~ - \.· ~ .. 
I I 

"' 
J 1\-- .. \ Q,._ ~ "'· t....J~ ~\-I"\ \ .\. 

. f\:1 "I t> ~~ ~~ o'\ : - ....... 

i 
I 

I I ' I 

I e ~\J '" ._ j) lo _.._ .i \ ( "'> k._\' -"' 
II i I l_..v I ~ I! ' 1\"--J ....... '""'}~ \ 

I --· 
I i )'\-u I~ I 

~~() t:.<-\ \. ~~ k_~ I \\1~. r~., ... ~- >1.. 

I I I 
. "' \l 4 .01 ~ .u. I I ~ I 

I I ( :\.) 'H 1'"-t : 4- ~"' !->.:; ,,_.. 
I I ~ ~ 

I I i --; ..,. :~ = 1>. I \~\ I I ~v . 

I I I t ?-D " J B. .'\ "":1 '"'-'\ /I... I I 

i I ~ tel ojo ') "' \0 1-~ lq % 
I I -,...... 'l... 1-\ 0 ( I i ... 

I 

l 
fl":f; j I 

t\'1 ~ l.\., ~ '"' . ..fl- ~ii I <; 0 c.._\; '1,~~~ '--"' oc 
I i 

__.._, 
""~ \. 0 

"'"'I 
,__.. \~ ,\. I~ ol 

I I p -~ ~'t; I I \'\) ,_ eo b ...... .., 
I rl \\ • 

01-lSS I~ '-'< \t, ..., .JJ. . .__ 1 ....... d ·~ '--" ~~~~ i.,_ \ 
I 

I ';.., ,1. 
"' ~~ ·,..I~~ ~- <--

J(j 
~-- '-'- -~ .Q '· 

I 

"S f-.. '- v.--1 v'<- [)._ ~..0 . 
~ 

,..,. I\.\ \ ,.\ lr~ 

I I ~ ~"' 4.. o\-. .... \ .... ~.. i ,£ il':l ~' ~ ' . '-., 
J' 

,_ '""' a~ 

""" J: ~ ~· .... ~ ~<- -~<, 
-J 

I I \1 i 
bs ~ ~ ~ ~!'I o~ " r-- \0 -

I I '?. 
\J 

J 
I D'6 ):, .. ~· I I 

C>'\ Q.o C-c [\..,~ l. iD ~ """' Ia 1\v~hl~- ~ f-lo () ~c \ 
I o~l4 ~., U- _..9. i «:: ~.I. I ll I " "'::>\ ~'VO 0\ 0 '-~ II..> ' 

.._, 
VCT :o .... 

( I~ \.J '\o- ~ l--1'\v .... s. .... \u '\\, .. "- o· ·~ 
I f?. I _ii.J I 

+- "?-- h J 

I ...c\k ~ '!> "'' 
,, tJc "1_1 \ - II 40 \ 

I I \ q<; 5 ~~~ I IU "'" ~.,J..s ' 
i \1 bo -vJ \)4 
I \ so (_.\\ [llj. j_ \ 1\l\., "'" "' v-1 A. f) I 0 I 

J 

\I'Ll I 11 [\, c h. ~ J.. ( jJ 

I To Paqe No. 

/itnessed & Understood by me, Date ~~:rl Date 
~~- ..., 

' . 
r- rrl I 



I I I 
410\0I\1·01. Project No.· 

Eiook No'. 00482 TITLE "2-~)\\ t\ .... u.._l r~ ~~~ ....... ~,...... T~~~--~ 

tnessed & Understood by me, Date 
Vr;. 

"' h "''" 

Date 

I 



II 
4:1o \D\1\ .• .._ 89 

tnessed & Understood by me, Date .lffll_efttJdb: 1 1 Dale 
-s ... ~ . I.S~....r-~~H:::=:=-::;_J:__~ 

k ,_ I 



I I I 
Project No: 

Book No. Qn 11 <1' TITLE '2-0 '' {\ ............... \ G:..-o~-~_,-\..... ~- \,_"' 

J..ID\~1\\. <><.. 

To Paae No. 
1ssed & Understood by me, I uare-



fLE "1..-ol\ \\ ... ~~~ \ &~.~..,R....,,k... ~- \:~ Book No: 001Fl2 
Project No 4 1 0 1 o ' 1' · o1.-

91 

>m Page No. 
\. -IJ 

T r :lJ~.J--~ ~- ' i ' 
T T ~~- I I 

. : ~ l~t."l Is \-- ol \> ,u .• h . 
" --

~ 5Q~ ,'\, \-r- if .... .J..,. '\: i\\1 ~\J~I~V ILr -I,., ..,l 
I) I 

\' \lo ~ " ~-~ $c k .I., 1"'- .. -I ' ~ ' '-""'' u..~ 

\: 1:\-1 
T w IJ IW,-;:. -~~. '>t «i l- ' I 

\lo?r !; r \1 _,-C) & \o (-'l.-1.: I•• 
~±f r+ 

I \.b, ~\ !_A I ---:---

~ 
I I I . :\_\ \ I -( 

-~- --~ 
'( 

x~n 3 s -2: .kA -.. "~ ~ ~ \J .. " i 
-~ I ,o !\)· ft-\. .J "-.\.. 1' \"\')· 1-o " I 

"'.lo~<; \II!Jl .'I? ~<. n· .• J._ o.-o\ t...l.o I \.\ 0 ""' 10 
--1-: ,., loo " \ .... ~ I I ~ .....,__D ~ ~ 

I 
I.A. ~ • i ,), . "' 

~. I \ 1 ,t). I . ~... I \ ~ 
I . I 

.,. 
~-I 'J I \ 

"* I 
' 

I iS~o l+-~\\ ~ li'L~ rt· I\ D Lc . <'\: i. ·- ~ --

~--~ i o I• (\ \ ,I 

I 

-
i 1\ I i"'-. 

!"'-- I \ 
-! 

"I"-.. 
I 

' ' 
I ""' !--.. I 

I I 1'--- I +----'---+) ! 1"-., I 

' ~I 1\ I J! I 
I 

I 1" 
I I I " ]'... I . ·c;:_ 

""' 
I 

I I I 1'-- I ~ I 

i I """ )'-... I\ 
I I 1'-- I 

"' I'-. ! 
I i'-I 

I "'-.. 

i I 
' 

WPaaeNo. 

1essed & Understood by me, Date In~")~~ \ '\ Date 

-s""'· I 



A IbiD\\\. o'l.. 
Project No. 001l c 

(HJ ..., - "- I "--· " '- a,......."\>-.,. Book No. '"c.. TITLE c..<J'' .,.... ... v.... '-"'~·-~JL.uo~<><- n • 

Ill 

. i 

;sed & Understood by me, Date ~~~ \ 1\ Date 

I-\."'. I 
L /-. ... _/,. Co.,...nrno I' 



nessed & Understood by me, Date ~~~ I \ Date 
t--lw, ~- I 

,. ". I 



Project No. 
Book No. 

A;\0\C 1\\ \1)1.. 

00492 TITLE "t.c,, 
Ill 

~~a~g~e,N~o·,-=T~+-+--~~~1~~~-+-+-+-+-+-+[-~!1 -~~ ~~ ~ 

I
. I ._..... ' I_ -;: I I .._ I I I I I ! I I -+'· -+1 -li--------+----i-1-l~-1--!-----1 

I \0. ... , ' 1\./la\o \. ,-K,; . . ,• ... \o--..!10 . I I ! I i ! r 

'- 1 I TiT 

"' I 
I I 

I I 
I I 

I 

I ' I 
I 

I 

I I 
! 

I I I 
I 

I I I I !'-.. I I 
I 0-. I ,-----t--t-t--i--+-t--t--t--t-++-+-I--+-11--I--+-+--I----I--+++-H[~-f-----i-I--J----+--l---j!---l 
I I i !"'! 
I I._ 

i 

;sed & Understood by me, Dale 
'\Vt.. 
i./,.,_ / •• 

I 

I 

I 
I 

..... 

I 

L~J__._L__L_L_j_t 
I To Paae No. 
Dale 

I 

I 

l 
I 



Project No. ---~l:zclll\ 33 
Book No. 00709 

_ .... L . _, ___ _ ----1 -- ---· -----,------;-

I --.---.-f--+· -~-+--------1------ -'-------+ 
, i I 

__ ._ ___ L_+--+----+-;_---~ ----- i 
' ' ' : 

..... L_i __ _l ____ _i ______ _i 
' : : ' 

! --------,------------;-------·-:···----

--'-- -----+- ~c·~ ·~+·-i!--+-- ,-----------: ----~ ______ j _______ ; ______ ~_ -

i i ' ---: -- --+-- __ _L -- -- _; __ 

--+---
To Pa e No.--

Nitn~Un~~ Date 

IJ /'J.0/11 
Invented by: Date 

Recorded by: 



~ v/J.I/11 

1 
---+--

Project No. 
Book No. 00709 TITLE 

' • · · · · . • r1 _ • ' 
';90 ' Arci11"<.. Of}~i'"e.j&~if) p~pi~ ~- •day .•. . • . ....•.. ··• .. . .. • .• 

" - --- ~ ---

~ - ----! -- ---~-- --

Q~Qj __ j;_~pf.!Lc.c.011.J:.hi-eii. llN.c.i.IL::LI':tw J.i- b . ' • Rell'ltiJe-.6.. w\.>)aq•_----~-• ____ ·_·. _u,l_(,_.--· \\ ' 
: ' ' i ; ; ' i ' ' ' ' . ., ' ' • • ' ' . J 

1.129_1 ___ pL1: .l).>.f~ (?r\ 1"\IY.:: ~ ~1\\f.l~~ m~:)t J l.. .1 , _ L , . 1 _. : · ___ ' _ ........... . 

~$~--~~r~~~-·-t~l'rw~t~"lL?t-J :trl~~~~,~~-·--~~~t~-{~~-t~~\r, 
_1.., :>t 5~p\$-.. 1 U>Jk~~ ! 1WI\li(ot\-:-!M~i.. -', 0'1-1 <::) I : ' : ' . ; 

~t~l ~~r~t~~~~~~~!':'~~~~t;>~~it· u•. : : .· .• 
;_---~.-.Q-f ----~ .• ~. •_-_ -:.····f·,u'l'f'1_0_~-~ i.oo.:cCJ ___ ·_-_ .tf\. W_-~.-. <n:_,_-_ N ..... i> •. ~ .. -· --~ .. - .. _. --~ .. k>·f-. rye.• -~.--_____ .., __ p_,)(,~. i•.?'f •. l?t~_-···_·_·· 2~· ,?~+-p'-~@p1~~ _H\IIJ:- 02D !)._QQ.)'J'i L"->~L r~~-·~_r~)~c~ I,Q;;,\\'\Ip~J 

'115 i 

~351 
y§~f 
. """ ·-· __ ,"" .. -~ --

220• C-oli~~ ~~~~5 ilJN{ttl_r 'tiP I - 040 6lfLJ,__ /uf'J~ U -, TI&Jl ~ D'-lJJ . · 
2}1_?> . .l$j_c_d~e&OLt>h·~--~Lid.V!t __ tol_fucm<-c.Una~\~5.;k_iQ_ipJ,k,--.?"'lliP-ie.:> . 

' : ()...1\rJ._,i · L Qd.. • ' l ' +- · A\\ · s+€... ?\rum~ W l!a-b kd.. ' L ' t\\ ~ · 
-~~-~~l~.~]~~~~~~h~~tt~;t) ___ -~- .... ,. .. ------~-T~T -~--t__ - . ~ .~c .. J"'Jl1pbf .. 

~2.6 lu .Vt-.. t5 i ±4-..... fD::c-.. ' Fe..o\JE.Jc J' t.lr.::r-f o~ . SCLMple-5 .... 1 .....• ·····•· .. 

c-=: ";l~~2~ . _- -~ 
--------- -- ----- - --- --------· .--·'--' ---- ----

· To Pa e No. --
Vitnessed & Understood by me, Invented by: Date 

Recorded by: 



Project No. 
&/zz/t-1 

TITLE Book No. 

Witnessed & Understood by me, Date Invented by: Date 

Recorded by: 



&I'J-3/tl 
36 Project No. 

Book No. 0()'708 TITLE v0cv-\-c..L S6\.tYI [, 

Witnessed & Understood y me, 

L. Y]~ 
Date 

Recorded b : 



TITLE 
Project No. 

Book No. Q(J'708 

-- --·--r~~: 
---r-

1 r ! 

Witnessed & Understood by me, Invented by: Date 

hv· 



Project No. 
Book No. 00708 TITLE 

------~-----

essed & Understo:re, 

/_ ~ 
Date Invented by: Date 

~ lt<1/U. 1-Ro-rn-r o-rl--------1 



TITLE 
Project No. 

Book No. 00709 (a/;)..L( /l( 

From Page No. 

; ~ (01-'::j /[ L · .. Cco~-b rw~.lJ . . . 

. (,~+l·C;~~? '")" 
. 

i ·- . 

. l'r/.;1./S. i l3AA'7 60-oik.; .. :5d .. I.Jp. on , P-;- 17~ 
IH'J.'"J-•.-rwn~ or\ p~p:~Nt; ~~n~. 
lfoOQ ... 6to~ <M:JC\c,.D.rlP-I?:!f/ VJiJL p~e...c1"f.1""Q~ .. AActc.ou~+ 

~pie.. on, ~rk--y(f:>~ pC!,_Gii•J_ eoor-e.~>:> . .. 
l(pl.(,o ,L&4- ~~-k. j f.>r-op a* ~pt£"? tA: ."Fe,d.C:~ • • 

___ ,_[___- _, __ _)_ 

I --- j_ 

- --- -i 

.l 

_____ ' __ - .i 

' • 

Witnessed & Understood by me, 

--f 

-1--

j_ 

. . 

-~ -- -- ~ 

Date 

---! 

- -r-- -- __ ; ________ i __ 

___ ! _______ ' _____ :___ ----,------· 

. 
- - - : 

. 
___ ·, 

·!·-·-··"["- -··-1 _: 

Invented by: 

Recorded bv: 

1-

Date 

---- -,--

-- --~-­

·- -~-

; - - _l__,_, 

To Pa e No.--



~tJ/~s /II 
Project No. 

Book No. 00'708 
1"r~3lc.r cw1 

TITLE 
'rom Page No. __ 

• · · ··-;· ------,- -----,--------1-------,------ -;-- -----:---------+------!--------:---------: __ ,_ __ -+ · -----i-------·- :- . .1 - 1 - '--r-------1-----j------~---- -- .. +-- - ----:------· --- -- l · · --~--- · : 

i-f?~c¥_o:~,:!F9'--i1\~--~~J!f1 f ~r~Lli~"/,~Lb4J .f ~y-to~-~fY~~!1?~ --~ 
_ _ _ +---r--+--f -i ; -:--:---?'"'1!1~ : P/ + -+--

1 

-~- ,_ ~--:-,--L-~ ___ .;.. __ , . : • :- -: + +-

-·---~er:;o"4L~-~-:.At7t,.+ 'f-u"' ~~ :t- -~~l'r/--~.':'"ft~-1-~--~. c.._~. N.e:.ovh{)J~fuM .~0[----J ____ _ 
--'---i~f:cu}plb~:!;=~LBlL~~------ _l---1----h-~--'-~' --~--' _____ · ' .• .. L +-~-·---' _'_ ___ ! _._ 

. i ~~ _.__ CleJ?VJ.J .:tl.C?.t-_ J .%~1-.\-~P.J __ _:__ '------' i ; __ , ___ .; __ , __ c_ __ 

---:-

" .. l. 

_ _l 

__ ; _______ ~_ . : . : f --- t-- I - .. ~-------: -- ---~-- --r·- - _ _j J_ __ _J ______ ~ 
' ' 

' ' : 
-----+-------~----J--~----

0 1" - "" __ ; - -··- --~------+--- -~ ___ _i ____ --~- ----~---

·----------

luioi 
_ _l_, i i M~<)-lp ~ ~~ OJVdJ. ~,\lr.n ()vt' {QriY'I i I ! ! i ' j ' i i ; 1 

.l~~~~~,~i!i~j_~~-:t~cSlJJ~I1:1!:Ef}EE 
__ _j__ _____ j_J __ ~ioJ_l,',~---~t'lQ._l-- ~--i---J i .1 j ' . j : :-++-
----i--- -i-- --~- ----~------'----, , ---------·-- -:--- .: .. -- -- --l L ----!-- --~-----~-----

l , 
----'- -----j 

___ L ~ +---l ___ t ____ i__ _ ___ )__ ! -!-- ~---~-
- _ _L ___ , _ _L- --.i -----~,l ___ l,- ! - - -j- -- ---- -t- ---- -!-

• ______ j_ ___ • --"- ----~j _____ l __ - ---l-- -_l ____ .l -- __ _L -- - -~-- __ J 
__ : ______ ;_ _____ ~ __ --~ ___ _l_ ____ _[_ ____ L_ ____ ~-----~--L----~-~: -------~---"'' "--!--- +-·:::;i. ·t;.r··! 

: i 

' --:- ____ ; ---!------ ----+- --- _l ____ ---! ----- :_ 

_: --- - ~ -- - i 

L 
J_ I 

I 

~ . ·-- - _; ___ --- ' 

'Vitnessed & Understood by me, 

6Y1 

- ---~---------.-- ---~------------ --- --.-- --------- --

To Pa e No. -·-
Date Invented by: Date 

Recorded b : 



Project No. 
Book No. Ofrl08 WOlC../11 

Witnessed & Understood by me, Date Invented by: Date 

L->/~ ~ /VJ{(\ f--R-c-r -b -: ------1 



2 Project No. 
Book No. TITLE 00709 

--+------!-·-
' i 
' i -- ~-- -----i- -· ·- _, .... _ • - . " "" ---~' - "'--

' 

----~- ---- -~-- __ ,_)__ ---- L. 
' 

l--1---······ --f 
i 

--1 ------i­

L, 
-~-------·------i·--·· 

I 

-' -i ! - -- ~-- ___ l_ -- ---~---- -- --L ______ ! ___ _ 

--+- ' ; 
- _, __ ---- -~ _____ L ___ i_ ---~----L _____ _;_ _____ ~ _____ L_ ___ .L ____ L 

I 

------t-- ---;----- -r--- · · · ---.. -J .. - - ______ ,_ --------;---- --r- -- -! --- ---:-------~-- -t-- ---;--
-----1----· -~- ·----+--------~------l-----i---1'-----+--- _)__ ---+-- --~--- '----

--1-- ·r : -++--!-- t---:- ; ___ ~ ---~- --- ----~ :---!-~--·.•--_-_-___ ; ____ -__ -___ -,:.-_,_- ___ - , 
--- -~-- ----~--------\ · • --r l ' -- --+--, --- T -; ---~----1-- ,----~----

------~------!----. f .. -- l j ____ j ____ __l ___ - - - -- --- !__ 

--i--f----~-- -i~I~y--~J---~--~ ____ i_,~_~----+1 i/ +---'------~-- , ____ _ 
' I i I 

-- --~-- --:-- -----r-----:------r--r---r------;--
- _ _J_ ---- _[ ·- .. : ----t--~-----+--- ----+ ----j-------·-

' _ __! il - -- ----- --- - ----•- -- : i ' --:-----T -- -1 
r-------+----···r T ---1 

---c· ·- T - I 
i -- -~t-

L --

___ : _____ i _____ ~- ---L-----~------~-
1 

______ L_ __ _: --- __ ; _ 

! 
--l . . i- ----------~---

-----l--

·-f -

! ; 
: - -- -- ;_____ --~-----~-

' 

--+----- ! 

. -----1---- _)_ _____ : _____ , __ ; 

---+- -----+------

---i------; 
"---,- i 

__ j__ __ L_ ____ j 

I j • 

-----~------+---- ---j. 

- ___ ; __ --- ~---- -~--
1 

Nitnessed & Understood by me, Invented by: 

/_;A Recorded by: 

- .. !. -- -j 

-! 

- _,_ -- -·- ---1---

- !--

' I ! _, ---- ------- ___ ,"" --

To Pa e No.--
Date 



TITLE 
Project No .. 

Book No. 007CW <'c/.:z71tl 
4 

I -

.. r·--

Date 

Ro rrl 



Project No. 
Book No. 00709 TITLE 

tnessed & Understood by me, Date Invented by: Date 



 

 

APPENDIX B 
 

Data Validation Reports 



 

 

B.1 
 

March 2011 



2011 Annual GW Monitoring Report B.1-1 Final 
Former Unocal - Wichita Kansas  February 2012 

Appendix B.1 
 

Groundwater Samples - Former Unocal-Wichita, Kansas - March 2011 
 

This data validation report (DVR) describes the data quality for the water samples collected in 
March 2011 for the Fourth Quarter Plumelet A Interim Measure (IM) Monitoring Event from the 
former Unocal Chemical Distribution Facility (Unocal) site in Wichita, Kansas, owned by 
Chevron Environmental Management Company (EMC).  A summary of sample identifications 
(IDs) and analyses requested is presented in Table 1. 

The primary purpose of this sampling effort was to monitor the lateral extent of impacted 
groundwater for movement, expansion, and/or change in chemical concentrations. 

Sample IDs, dates sampled, and methods used for analyses are provided in Table 1.  The purpose 
of this DVR was to confirm that the analyses were performed according to method protocols and 
to assess the quality of the reported laboratory data.  The results indicate that all of the data are 
acceptable and useable. 

Sample results that were detected between the method detection limits (MDLs) and the reporting 
limits (RLs) were qualified with “J” as estimated, since these concentrations were below the 
lowest standards.  Samples that required further qualification and other anomalies are discussed 
in the DVR.  Some samples were diluted due to sample matrix, resulting in elevated RLs and 
MDLs.   
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Table 1 
Sample Distribution for 4th Quarter Plumelet A Monitoring 

 

Sample ID 
(UN311-) 

Lancaster 
Laboratory 
Sample ID 

Sample 
Date 

VOCs 
SW8260B 

Headspace 
Volatiles 

SW8015BM 

Carbon 
Dioxide 

SW8015B 

Microseeps 
Laboratory 
Sample ID 

Volatile 
Fatty 
Acids 

P1-040 6237299 3/22/11 1 1 1 10980001 2 
P2-060 6237301 3/22/11 1 1 1 10980003 2 
P5-060 6237304 3/22/11 1 1 1 1098006 2 
P6-050 6237303 3/22/11 1 1 1 1098005 2 
P9-060 6237302 3/22/11 1 1 1 1098004 2 
P10-040 6237300 3/22/11 1 1 1 10980002 2 
P11-050 6239234 3/24/11 1 1 1 10980011 2 
P12-050 6239233 3/24/11 1 1 1 10980010 2 
TW3-050 6239235 3/24/11 1 1 1 10980012 2 
P13S-010 6240827 3/25/11 1 1 1 10980017 2 
P13D-010 6240824 3/25/11 1 1 1 10980016 2 
P14S-010 6240822 3/25/11 1 1 1 10980014 2 
P14D-010 6240823 3/25/11 1 1 1 10980015 2 
P15S-010 6240826 3/25/11 1 1 1 10980013 2 
P15D-010 624082 3/25/11 1 1 1 10980009 2 
P16S-010 6239229 3/24/11 1 1 1 10980008 2 
P16D-010 6239228 3/24/11 1 1 1 10980007 2 
Field Duplicates        
P1-041 6237305 3/22/11 1 -- -- -- -- 
P13D-011 6240825 3/25/11 1 -- -- -- -- 
Trip Blanks        
TB01 6237306 3/22/11 1 -- -- -- -- 
TB03 6239236 3/24/11 1 -- -- -- -- 
TB04 6240828 3/25/11 1 -- -- -- -- 
 
A sample ID ending in -0x1 is a duplicate of the sample ending in -0x0. 
A sample ID ending in -0x3 indicates a client-specified matrix spike/matrix spike duplicate (MS/MSD). 
1 - Analyzed by Lancaster Laboratories. 
2 - Analyzed by Microseeps Laboratory. 
-- Not collected. 
ID - Identification. 
SW - U.S. Environmental Protection Agency (EPA) SW-846 Method. 
VOC - Volatile organic compound. 
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Volatile Organic Compounds by EPA Method SW8260B 

Samples were analyzed for client-specified volatile organic compounds (VOCs) by U.S. 
Environmental Protection Agency (EPA) Method SW8260B.  The quality control (QC) tests that 
were submitted with the report and evaluated included holding times, preservation, RLs, MDLs, 
blanks, laboratory control samples (LCSs), matrix spike/matrix spike duplicates (MS/MSDs), 
surrogate spike results, and field duplicate results.  All of the QC results met acceptance criteria 
except for those discussed below.  Some samples were diluted due to sample matrix, resulting in 
elevated RLs and MDLs.  The QC results indicate that the data are usable for the intended 
purposes.  Qualified data are discussed below. 

Blanks 

Method blanks and trip blanks were analyzed with the volatiles samples.  Trichloroethene in 
samples P13D-010 (0.2 micrograms per liter [µg/L]) and P13D-011 (0.2 µg/L) were qualified 
with a “B” as similar to the trip blank concentration of 0.1 µg/L.  No other samples were similar 
to blank concentrations.   

Headspace Volatiles by EPA Method SW8015BM 

Samples were analyzed for headspace volatiles including ethane, ethene, and methane by the 
EPA Method SW8015BM.  The QC tests that were submitted with the report and evaluated 
included holding times, preservation, RLs, MDLs, blanks, surrogates, LCSs, MS/MSDs, and 
field duplicate results.  The QC results indicate that the data are usable for the intended purposes.  
None of the results required qualification.   

Carbon Dioxide by EPA Method SW8015B 

Samples were analyzed for carbon dioxide by EPA Method SW8015B.  The QC tests that were 
submitted with the report and evaluated included holding times, preservation, RLs, MDLs, 
blanks, LCSs, MS/MSDs, and field duplicate results.  The QC results indicate that the data are 
usable for the intended purposes.  None of the results required qualification.   

Volatile Fatty Acids 

Samples were analyzed for volatile fatty acids by laboratory standard operating procedure (SOP).  
The QC tests that were submitted with the report and evaluated included holding times, 
preservation, RLs, MDLs, blanks, LCSs, and MS/MSDs.  The samples were received one week 
into the two week holding time.  Consequently, all of the samples were analyzed past the 
recommended holding time and have been qualified with a “J” as estimated.   
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Definitions of Validation Data Qualifiers 

B Sample result is within five times method blank result. 

J Estimated:  The analyte was detected and positively identified.  The associated numerical 
value is the approximate concentration of the analyte in the sample. 

JH Estimated result; biased high. 

JL Matrix spike or surrogate recoveries indicate that the result may be biased low.  See data 
validation report for details. 

ND Not detected.  No instrument response was recorded for the analyte. 

U Not detected:  Analysis for the analyte was performed, but the analyte was not detected 
above the level of the associated value. 

UJ Not Detected.  Estimated value.   

UJL Not detected:  Analysis for the analyte was performed, but the analyte was not detected 
and may be biased low.   
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Appendix B.2 
 

Groundwater Samples - Former Unocal-Wichita, Kansas - June 2011 

This data validation report (DVR) describes the data quality for the water samples collected in 
June 2011 for the 2011 Annual Groundwater Monitoring Event from the former Unocal 
Chemical Distribution Facility (Unocal) site in Wichita, Kansas, owned by Chevron 
Environmental Management Company (EMC).  A summary of sample identifications (IDs) and 
analyses requested is presented in Table 1. 

The primary purpose of this sampling effort was to monitor the lateral extent of impacted 
groundwater for movement, expansion, and/or change in chemical concentrations.  Sample IDs, 
dates sampled, and methods used for analyses are provided in Table 1.  The purpose of this DVR 
was to confirm that the analyses were performed according to method protocols and to assess the 
quality of the reported laboratory data.  The results indicate that all of the data are acceptable and 
useable. 

Sample results that were detected between the method detection limits (MDLs) and the reporting 
limits (RLs) were qualified with “J” as estimated, since these concentrations were below the 
lowest standards.  Samples that required further qualification and other anomalies are discussed 
in the DVR.  Some samples were diluted due to sample matrix, resulting in elevated RLs and 
MDLs.   
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Table 1 
Sample Distribution 

 

Sample ID 

Lancaster 
Laboratory 
Sample ID 

Sample 
Date 

VOCs 
SW8260B 

Headspace 
Volatiles 

SW8015BM 

Carbon 
Dioxide 

SW8015B 

Anions 
EPA 
300.0  

TOC 
SM5310C 

Alkalinity 
SM2320B 

Microseeps 
Laboratory 

ID 

Volatile
Fatty 
Acids 

UN611-MW2-040 6324057 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-MW8-050 6324058 6/21/2011 1 -- 1 -- -- -- -- -- 
UN611-MW9-040 6324059 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-MW17S-040 6324060 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-MW24-040 6324061 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-MW26-040 6324062 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-MW27-030 6324063 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-R6-060 6324064 6/21/2011 1 -- 1 -- -- -- -- -- 
UN611-TW1-040 6324065 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-TW1-041 6324066 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-PMW4-040 6325690 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-MW5-063 6325691 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD1-060 6325695 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD1-061 6325696 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD2-060 6325697 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD3-060 6325698 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD4-040 6325699 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD4-041 6325700 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD-MW3-060 6325701 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-USD-MW14-040 6325702 6/22/2011 1 -- -- -- -- -- -- -- 
UN611-PMW5-040 6325703 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-MW18-063 6327528 6/22/2011 1 1 -- -- -- -- -- -- 
UN611-MW25-060 6327531 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-PMW7-040 6327532 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-PMW8-040 6327533 6/22/2011 1 1 1 1 1 1 -- -- 
UN611-R3-060 6327534 6/22/2011 1 -- 1 -- -- -- -- -- 
UN611-R4-060 6327535 6/22/2011 1 -- 1 -- -- -- -- -- 
UN611-R7-060 6327536 6/22/2011 1 -- 1 -- -- -- -- -- 
UN611-P11-060 6327537 6/22/2011 1 -- 1 -- -- -- -- -- 
UN611-R12-060 6327538 6/22/2011 1 -- 1 -- -- -- -- -- 
UN611-TW2A-060 6327539 6/22/2011 1 1 1 1 1 1 -- -- 
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Table 1 
Sample Distribution (Continued) 

 

Sample ID 

Lancaster 
Laboratory 
Sample ID 

Sample 
Date 

VOCs 
SW8260B 

Headspace 
Volatiles 

SW8015BM 

Carbon 
Dioxide 

SW8015B 

Anions 
EPA 
300.0  

TOC 
SM5310C 

Alkalinity 
SM2320B 

Microseeps 
Laboratory 

ID 

Volatile
Fatty 
Acids 

UN611-TW4-060 6327540 6/22/2011 1 -- 1 -- -- -- -- -- 
UN611-R2-040 6327542 6/22/2011 1 -- 1 -- -- -- -- -- 
UN611-MW4-040 6328527 6/23/2011 1 -- -- -- -- -- -- -- 
UN611-MW20-060 6328528 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-MW20-061 6328529 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-MW21-060 6328530 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-MW22-040 6328531 6/23/2011 1 -- -- -- -- -- -- -- 
UN611-MW28-040 6328532 6/23/2011 1 -- -- -- -- -- -- -- 
UN611-P18-010 6328533 6/23/2011 1 -- -- -- -- -- -- -- 
UN611-R1-040 6328534 6/23/2011 1 -- -- -- -- -- -- -- 
UN611-R5-060 6328535 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-R10-060 6328536 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-R11-060 6327537 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-R12-060 6327538 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-TW2A-060 6327539 6/23/2011 1 1 1 1 1 1 -- -- 
UN611-TW4-060 6327540 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-R2-040 6327542 6/23/2011 1 -- 1 -- -- -- -- -- 
UN611-MW4-040 6328527 6/24/2011 1 -- -- -- -- -- -- -- 
UN611-MW20-060 6328528 6/24/2011 1 -- 1 -- -- -- -- -- 
UN611-MW20-061 6328529 6/24/2011 1 -- 1 -- -- -- -- -- 
UN611-MW21-060 6328530 6/24/2011 1 -- 1 -- -- -- -- -- 
UN611-MW22-040 6328531 6/24/2011 1 -- -- -- -- -- -- -- 
UN611-MW28-040 6328532 6/24/2011 1 -- -- -- -- -- -- -- 
UN611-P18-010 6328533 6/24/2011 1 -- -- -- -- -- -- -- 
UN611-R1-040 6328534 6/24/2011 1 -- -- -- -- -- -- -- 
UN611-R5-060 6328535 6/24/2011 1 -- 1 -- -- -- -- -- 
UN611-R10-060 6328536 6/24/2011 1 -- 1 -- -- -- -- -- 
UN611-P1-050 6330107 6/26/2011 1 1 1 -- -- -- 17160001 2 
UN611-P6-060 6330108 6/26/2011 1 1 1 -- -- -- 17160002 2 
UN611-P11-060 6330109 6/26/2011 1 1 1 -- -- -- 17160003 2 
UN611-P14S-020 6330110 6/26/2011 1 1 1 -- -- -- 17160004 2 
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Table 1 
Sample Distribution (Continued) 

 

Sample ID 

Lancaster 
Laboratory 
Sample ID 

Sample 
Date 

VOCs 
SW8260B 

Headspace 
Volatiles 

SW8015BM 

Carbon 
Dioxide 

SW8015B 

Anions 
EPA 
300.0  

TOC 
SM5310C 

Alkalinity 
SM2320B 

Microseeps 
Laboratory 

ID 

Volatile
Fatty 
Acids 

UN611-P16S-020 6330111 6/26/2011 1 1 1 -- -- -- 17160005 2 
UN611-P17D-010 6330112 6/26/2011 1 -- -- -- -- -- -- -- 
UN611-P17S-010 6330113 6/26/2011 1 -- -- -- -- -- -- -- 
UN611-P19-010 6330114 6/26/2011 1 -- -- -- -- -- -- -- 
UN611-TW3-060 6330115 6/26/2011 1 1 1 -- -- -- 17160006 2 
UN611-P2-070 6330118 6/27/2011 1 1 1 -- -- -- 17160007 2 
UN611-P5-070 6330119 6/27/2011 1 1 1 -- -- -- 17160008 2 
UN611-P5-071 6330120 6/27/2011 1 1 1 -- -- -- -- -- 
UN611-P9-070 6330121 6/27/2011 1 1 1 -- -- -- 17160009 2 
UN611-P10-050 6330122 6/27/2011 1 1 1 -- -- -- 17160010 2 
UN611-P12-060 6330123 6/27/2011 1 1 1 -- -- -- 17160011 2 
UN611-P13D-020 6330124 6/27/2011 1 1 1 -- -- -- 17160012 2 
UN611-P13S-020 6330125 6/27/2011 1 1 1 -- -- -- 17160013 2 
UN611-P14D-020 6330126 6/27/2011 1 1 1 -- -- -- 17160014 2 
UN611-P14D-021 6330127 6/27/2011 1 1 1 -- -- -- -- -- 
UN611-P15D-023 6330128 6/27/2011 1 1 1 -- -- -- 17160015 2 
UN611-P15S-020 6330131 6/27/2011 1 1 1 -- -- -- 17160016 2 
UN611-P16D-020 6330132 6/27/2011 1 1 1 -- -- -- 17160017 2 
Trip Blanks           
UN611-TB01 6324067 6/21/2011 1 -- -- -- -- -- -- -- 
UN611-TB02 6325704 6/22/2011 1 -- -- -- -- -- -- -- 
UN611-TB03 6325705 6/22/2011 1 -- -- -- -- -- -- -- 
UN611-TB04 6327541 6/23/2011 1 -- -- -- -- -- -- -- 
UN611-TB05 6328537 6/24/2011 1 -- -- -- -- -- -- -- 
UN611-TB06 6330116 6/27/2011 1 -- -- -- -- -- -- -- 
 
A sample identification (ID) ending in -0x1 is a duplicate of the sample ending in -0x0. 
A sample ID ending in -0x3 indicates a client-specified matrix spike/matrix spike duplicate (MS/MSD). 
1 - Analyzed by Lancaster Laboratories.  Samples with more than one ID were submitted for total and dissolved metals analysis.  The second laboratory ID is for filtered samples.   
2 - Analyzed by Microseeps Laboratory. 
-- Not collected. 
EPA - U.S. Environmental Protection Agency. TOC - Total organic carbon. 
SM - Standard Methods of Water and Waste Water. VOC - Volatile organic compound. 
SW - EPA SW-846 Method. 
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Volatile Organic Compounds by EPA Method SW8260B 

Samples were analyzed for client-specified volatile organic compounds (VOCs) by U.S. 
Environmental Protection Agency (EPA) Method SW8260B.  The quality control (QC) tests that 
were submitted with the report and evaluated included holding times, preservation, RLs, MDLs, 
blanks, laboratory control samples (LCSs), matrix spike/matrix spike duplicates (MS/MSDs), 
surrogate spike results, and field duplicate results.  All of the QC results met acceptance criteria 
except for those discussed below.  Some samples were diluted due to sample matrix, resulting in 
elevated RLs and MDLs.  The QC results indicate that the data are usable for the intended 
purposes.  Qualified data are discussed below. 

Blanks 

Method blanks, equipment blanks and trip blanks were analyzed.  Because the samples collected 
on June 26 and 27, 2011 were shipped together, only one trip blank was shipped at this time.  
Methylene chloride was detected in trip blank, UN611-TB04, at 0.3 microgram per liter (g/L).  
Methylene chloride in two samples, UN611-R12-060 and UN611-P18-010, were qualified with a 
“B” as similar to the blank concentration.  No other qualifications were necessary.   

Field Duplicates 

Field duplicates were collected at a 10 percent (%) frequency.  Sample duplicate results that were 
greater than 25% relative percent difference (RPD) were qualified as estimated.  Qualified data 
are presented in Table 2.   

Table 2 
Volatile Organic Compound Results Qualified Due to Field Duplicate Recoveries 

 

Sample ID Compound 
Result 
(g/L) Qualifier 

FD RPD 
(%) 

Acceptance 
Criteria 

(%) Reason 
UN611-TW1-040/041 n-Butylbenzene 5.4/8.4 J 43 25 The FD 

variability was 
above acceptance 
criteria. 

UN611-P5-070/071 Acetone 
2-Butanone 

cis-1,2-Dichloroethene 

32/93 
39/110 
13/17 

98 
95 
27 

UN611-MW20-060/061 trans-1,2-Dichloroethene 7.4/3.2 79 
UN611-USD4-040/041 Tetrachloroethene 3.6/5.5 39 
 
J - Estimated result. 
% - Percent. ID - Identification. 
g/L - Micrograms per liter. MS/MSD - Matrix spike/matrix spike duplicate. 
FD - Field duplicate. RPD - Relative percent difference. 
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Headspace Volatiles by EPA Method SW8015BM 

Samples were analyzed for headspace volatiles including ethane, ethene, and methane by the 
EPA Method SW8015BM.  The QC tests that were submitted with the report and evaluated 
included holding times, preservation, RLs, MDLs, blanks, surrogates, LCSs, MS/MSDs, and 
field duplicate results.  The QC results indicate that the data are usable for the intended purposes.  
Qualified results are discussed below. 

Field Duplicates 

Field duplicates were collected at a 10% frequency.  Sample duplicate results that were greater 
than 25% RPD were qualified as estimated.  The RPD for ethane in sample pair UN611-P5-
070/071 was 42%.  The results for ethane were qualified with a “J” as estimated.   

Carbon Dioxide by EPA Method SW8015B 

Samples were analyzed for carbon dioxide by EPA Method SW8015B.  The QC tests that were 
submitted with the report and evaluated included holding times, preservation, RLs, MDLs, 
blanks, LCSs, MS/MSDs, and field duplicate results.  The QC results indicate that the data are 
usable for the intended purposes.  Qualified data are presented below.   

Field Duplicates 

Field duplicates were collected at a 10% frequency.  Sample duplicate results that were greater 
than 25% RPD were qualified as estimated.  The RPD for carbon dioxide in sample pair UN611-
14D-020/021 was 28%.  The results for carbon dioxide were qualified with a “J” as estimated.   

Anions by EPA Method 300.0 

Samples were analyzed for sulfate, chloride, and nitrate by EPA Method 300.0.  The QC tests 
that were submitted with the report and evaluated included holding times, preservation, RLs, 
MDLs, blanks, LCSs, MSs, and field duplicate results.  The QC results indicate that the data are 
usable for the intended purposes.  Qualified results are discussed below. 

Matrix Spikes 

MS/MSD samples were prepared and analyzed.  Recoveries and RPDs that were above the 
acceptance criteria and not detected in the samples were not qualified since this indicates a high 
bias or variability.  Most of the recoveries and RPDs were within acceptance criteria.  If the MS 
recoveries were not within acceptance criteria, the samples collected that day and in the same 
analytical batch were qualified.  If the spiked amount was insignificant (less than four times the 
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amount of the parent sample), precision and accuracy were not evaluated.  Qualified data are 
presented in Table 3. 

Table 3 
Anion Results Qualified Due to Matrix Spike Recoveries 

 

Sample ID Compound 
Result 
(mg/L) Qualifier 

MS 
Recoveries 

(%) 

Acceptance
Criteria 

(%) Reason 
PMW4-040  
MW5-063  
USD1-060  
USD1-061  
USD2-060  
USD3-060  
USD4-040 
USD-MW3-060 
PMW5-040 

Chloride 221 
42.9 
217 
206 
202 
45.1 
20.6 
650 
39.7 

JL 87 90-110 The MS recovery was 
below acceptance 
criteria. 

PMW4-040  
USD1-060  
USD-061  
USD2-060  
USD3-060  
USD4-040 
USD-MW3-060 
PMW5-040 

Nitrate 4.2 
2.3 
2.3 
1.4 
1.6 
1.5 
1.5 
1.1 

78 

MW5-063  ND UJL 
PMW4-040  
MW5-063  
USD1-060  
USD-061  
USD2-060  
USD3-060  
USD4-040 
USD-MW3-060 
PMW5-040 

Sulfate 2,000 
887 

2,190 
2,200 
1,320 
292 
488 

1,980 
151 

JL 74 

 
JL - Estimated result.  Biased low.   
UJL - Not detected: analysis for the analyte was performed, but the analyte was not detected and may be biased low.   
% - Percent. 
mg/L - Milligrams per liter. 
ID - Identification. 
MS - Matrix spike. 

 
Total Organic Carbon by SM5310C 

Samples were analyzed for total organic carbon (TOC) by Standard Methods (SM) Method 
5310C.  The QC tests that were submitted with the report and evaluated included holding times, 
preservation, RLs, MDLs, blanks, LCSs, MSs,  and field duplicate results.  The QC results 
indicate that the data are usable for the intended purposes.  No results were qualified. 
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Alkalinity by SM2320B 

Samples were analyzed for alkalinity by SM2320B.  The QC tests that were submitted with the 
report and evaluated included holding times, preservation, RLs, MDLs, blanks, LCSs, MSs, and 
field duplicate results.  All of the QC results met acceptance criteria and are usable for the 
intended purposes.  

Volatile Fatty Acids 

Samples were analyzed for volatile fatty acids by laboratory standard operating procedure (SOP).  
The QC tests that were submitted with the report and evaluated included holding times, 
preservation, RLs, MDLs, blanks, LCSs, and MS/MSDs.  All of the QC results met acceptance 
criteria and are usable for the intended purposes.  Qualified results are discussed below. 

Laboratory Control Samples 

LCS samples were prepared and analyzed.  Recoveries that were below the acceptance criteria 
have been qualified as biased low.  Qualified data are presented in Table 4. 
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Table 4 
Volatile Fatty Acid Results Qualified Due to Laboratory Control Sample Recoveries 

 

Sample ID Compound 
Result 
(mg/L) Qualifier 

LCS 
Recoveries 

(%) 

Acceptance 
Criteria 

(%) Reason 
UN611-P1-050 
UN611-P6-060 
UN611-P14S-020 
UN611-P16S-020 
UN611-TW3-060, 
UN611-P2-070 
UN611-P9-070 
UN611-P10-050 
UN611-P12-060 
UN611-P13D-020, 
UN611-P13S-020 
UN611-P14D-020 
UN611-P15D-023 
UN611-P16D-020 

i-Hexanoic 
Acid 

ND UJL 65 70-130 The LCS 
recovery was 
below 
acceptance 
criteria. 

UN611-P1-050 
UN611-P6-060 
UN611-P16S-020 
UN611-TW3-060, 
UN611-P2-070 
UN611-P9-070 
UN611-P10-050 
UN611-P12-060 
UN611-P15D-023 
UN611-P16D-020 

Hexanoic 
Acid 

ND UJL 61 

UN611-P13D-020 
UN611-P13S-020 
UN611-P14S-020 
UN611-P14D-020 

Hexanoic 
Acid 

1.9 
0.16 
0.16 
0.16 

JL 

 
JL - Estimated result.  Biased low.   
UJL - Not detected: analysis for the analyte was performed, but the analyte was not detected and may be biased low..   
% - Percent. 
mg/L - Milligrams per liter. 
ID - Identification. 
LCS - Laboratory control sample. 
ND - Not detected. 
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