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This technical memorandum provides a summary of field, analytical, and operational data collected 
from September 1, 2006, through February 28, 2007, for the Operable Unit 1 (OU-1) source area 
treatment system.  The OU-1 system is being implemented as part of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) program at the National 
Aeronautics and Space Administration (NASA) Jet Propulsion Laboratory (JPL) in Pasadena, 
California. 

This memorandum summarizes system performance based on the extracted and reinjected 
groundwater volumes, volatile organic compound (VOC) removal, and perchlorate removal.  Other 
operational issues discussed include the performance of the biomass removal and backwash recovery 
system, reinjection well optimization and performance, and an assessment to evaluate the water levels 
and water quality data collected within the OU-1 source area treatment zone.  In addition, the 
following attachments are included: 

•	 Attachment A: Field Monitoring Results 
•	 Attachment B: Laboratory Analytical Results 

System Performance Summary 

Table 1 summarizes the performance of the OU-1 system through February 28, 2007. 

Table 1.  OU-1 System Operational Summary (through February 28, 2007) 
Parameter Units EW-1 EW-2 Total 

Total Volume of Groundwater Extracted  Acre Feet 124 282 406 
Total Volume of Wastewater to Sewer Acre Feet − − 0.45 
Mass of Perchlorate Removed lb 225 439 664 
Mass of Carbon Tetrachloride (CCl4) Removed lb 2.5 14.9 17.4 
Mass of Trichloroethylene (TCE) Removed lb 0.6 2.4 3.0 

EW = Extraction Well 

Additional information regarding system performance is summarized below and discussed in more 
detail in subsequent sections: 

•	 Extraction. The OU-1 system has operated at an extraction flow rate of 125 to 175 gallons per 
minute (gpm) and has extracted approximately 406 acre-ft of water through February 28, 2007. 
The flow rate from EW-1 (the shallow well) has varied from 0 to 90 gpm, with an average value 
of 65 gpm.  The flow rate from EW-2 (the deep well) has varied from 100 to 165 gpm, with an 
average value of 135 gpm. 

1 


Administrator
Text Box
NAS7.10440NASA-JPLSSIC No. 9661



02
-F

eb
-05

 

19
-M

ar-
05

 

03
-M

ay
-05

 

17
-Ju

n-0
5 

01
-A

ug
-05

 

15
-S

ep
-05

 

30
-O

ct-
05

 

14
-D

ec
-05

 

28
-Ja

n-0
6 

14
-M

ar-
06

 

28
-A

pr-
06

 

12
-Ju

n-0
6 

27
-Ju

l-0
6 

10
-S

ep
-06

 

25
-O

ct-
06

 

09
-D

ec
-06

 

23
-Ja

n-0
7 

09
-M

ar-
07

 

23
-A

pr-
07

 

•	 Reinjection.  Sustained reinjection flow rates have been achieved at Injection Well No. 1 (IW-1) 
at a level up to 148 gpm, with an average value of 82 gpm.  Sustained reinjection flow rates have 
been achieved at IW-2 at levels up to 139 gpm, with an average value of 92 gpm. 

•	 IW-2 Rehabilitation. Rehabilitation of IW-2 was performed in September 2006 due to an 
increase in well head pressure and a decrease in flow rate.  Rehabilitation efforts were 
successful.  Injection pressure and flow rates were at 40 pounds per square inch (psi) and 50 
gpm prior to the well rehabilitation and decreased to approximately 22 psi and 130 gpm 
following rehabilitation. 

•	 Chlorination.  The decision was made in December 2006 to initiate chlorination of the treated 
groundwater before reinjection. Initial data indicate that chlorination is achieving the intended 
purpose. Injection pressures in both wells have decreased and injection flow rates have 
increased. 

•	 Wastewater Discharges.  The amount of wastewater discharged to the sanitary sewer during 
this operating period was 48,200 gallons, or approximately 0.15 acre-ft.  The total amount of 
wastewater discharged over the course of the OU-1 operation was 146,700 gallons or 
approximately 0.45 acre-ft.  Discharges to the sanitary sewer occur, on average, once every four 
weeks.  The self monitoring sample requirement was completed in January for the first half of 
2007, and the second sample will be taken in July 2007. 

•	 Mass Removal.  The total cumulative chemical mass removed by the OU-1 system through the 
end of February 2007 was estimated at approximately 664 lb of perchlorate, 17.4 lb of CCl4, and 
3.0 lb of TCE.  Between September 1, 2006, and February 28, 2007, the chemical mass removed 
by the OU-1 system was 111 lb of perchlorate, 2.7 lb of CCl4, and approximately 0.35 lb of TCE. 
Figure 1 shows the cumulative perchlorate removal for the OU-1 system over time. 
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Figure 1. Cumulative Mass of Perchlorate Removed by the OU-1 System 
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IW-2 Rehabilitation 

Rehabilitation of IW-2 took place during the month of September 2006. Prior to the start of well 
rehabilitation activities, flow to the injection well was shut down.  The drilling subcontractor (General 
Pump Company) disconnected the associated plumbing and removed the injection piping from the 
well.  All of the downhole piping was visually inspected for signs of biofouling and mineral 
encrustation (none were noted).  A video log was performed by Pacific Surveys using a submersible 
camera system that allowed video capture within the well casing.  Video of the entire casing, screen 
and sump was collected, and still photos of zones of interest were taken; zones of increased and 
decreased fouling were noted.  After completion of the video log, samples were collected from the well 
using a stainless steel bailer.  The groundwater samples were submitted to Water Systems Engineering 
for analysis, and the results will be compared to the baseline data that were collected during initial 
development of the well, and used to determine the current well conditions.  Based on these data, 
rehabilitation and maintenance measures were determined.   

Due to the presence of biofouling in IW-2, chemical rehabilitation in association with mechanical 
agitation was used to treat this well.  An initial treatment of 85% phosphoric acid, NuWell-310 (bioacid 
dispersant), and potable water were added to the well.  Following chemical treatment, the well was 
agitated using a surge block, monitored to keep the pH below 3.0, and allowed to sit overnight.  The 
next day, the well was surged, pH monitored and then pumped using an airlift pumping system. 
Approximately 4,000 gallons of treated water was purged from the well.  The water was neutralized at 
the surface using soda ash prior to temporary storage of 21,000 gallon tanks.  A second chemical 
treatment was performed followed by the air lift pumping of approximately 19,200 gallons of treated 
water from the injection well. 

Following the air lift pumping, the well was pumped using a conventional submersible pump 
(Grundfos) capable of pumping up to 240 gpm.  The well was pumped at 50 gpm, surged three times, 
pumped at 150 gpm, surged three times, and then pumped at 240 gpm.  Approximately 33,500 gallons 
of water was pumped from the well.  It was noted that the well was pumping dry when pumping at 
increased flow rates.  We were unable to pump the wells dry in previous attempts.  The inability to 
pump at desired flow rates for sustained time intervals prompted the use of Sonar Jet®. 

Sonar-Jet® works by using a mild harmonic frequency of shock waves to disintegrate mineral and 
bacterial deposits.  The Sonar-Jet® produced solids in the bottom of the well which were removed using 
a bailer.  The conventional pump was placed back down the well and was able to sustain higher flow 
rates for longer periods of time.  In future developments, a combination of Sonar-Jet® and chemical 
treatment may be used to improve the rehabilitation process. 

The total amount of water removed from IW-2 during the rehabilitation process was approximately 
111,238 gallons; this water was processed within the OU-1 treatment plant and reinjected into the 
groundwater.  Finally, the associated piping was installed and the plumbing was reconnected. 

Chlorination 

Chlorination of the treated groundwater prior to reinjection was initiated on December 15, 2006. 
Chlorination is achieved by using a 12.5% solution of sodium hypochlorite at a concentration of 1 to 2 
mg/L.  The anticipated outcome of this action is to extend the time period between individual well 
rehabilitations by reducing the bacteriological population within the treated water and the well. 

3 




Initial data indicate that chlorination is achieving the intended purpose. Injection pressures have been 
reduced and flow rates have increased.  Chlorination also had a positive effect on the reinjection source 
water tank and pipeline, reducing visible signs of biological growth.  Table 2 shows the improved flow 
rates achieved since chlorination was initiated in December. 

Table 2.  OU-1 Injection Flow Rates Before and After Chlorination 

Well I.D. 
Average Maximum Flow Rate 

October 2006 through 
December 2006 

Average Maximum Flow Rate 
December 2006 through 

February 2007 
IW-1 57 gpm 101 gpm 
IW-2 86 gpm 87 gpm 
Total  143 gpm 188 gpm 

The chlorination process is controlled by the programmable logic controller and manual adjustments to 
the metering pumps.  Chlorine concentrations are monitored daily in the treated water and at the 
influent to the fluidized bed reactor (FBR).  The treated water chlorine concentration is maintained at 1 
to 2 mg/L.  The samples taken at the FBR influent are used to ensure that chlorine is not getting into 
the FBR unit as part of the backwash water recycling efforts. Chlorine could inhibit performance and 
activity of the bacteria within the FBR.  No detections of chlorine have been observed at the FBR 
influent since initiating chlorination. 

VOC Removal by Liquid-Phase Granular Activated Carbon 

Liquid-phase granular activated carbon (LGAC) vessels arranged in a lead-lag configuration are used 
to remove VOCs from the extracted groundwater.  Samples were collected on a weekly basis at the 
LGAC influent, the LGAC lead vessel effluent, and LGAC lag vessel effluent (see Attachment B).   

The total VOCs at the LGAC influent ranged from 12 to 22 µg/L during September 2006 through 
February 2007. CCl4 represents the highest fraction of the total influent VOCs and ranged from 9 to 14 
µg/L during this time period.  Figure 2 shows an overall declining trend in the influent total VOCs 
over time in both wells and in the combined influent.  The VOC concentrations in EW-1 continued to be 
below the detection limit through August 2006; extraction was stopped until January 2007.  EW-1 
averaged 2.0 µg/L total VOCs between January and February 2007. Figure 2 also shows a November 
2006 breakthrough of CCl4 in the lead LGAC vessel.  On January 29, 2007, the lead LGAC vessel was 
changed out and the lag vessel was moved to the lead configuration. 

Over the past 24 months of operation, the LGAC vessels were changed out on average every seven 
months.  No VOCs have been detected at the effluent of the lag LGAC vessel. 
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Figure 2. Total VOC Influent and Effluent Concentrations
 
(VOCs Have Not Been Detected in Any LGAC Lag Vessel Effluent Samples)
 

Nitrate and Perchlorate Removal by the Fluidized Bed Reactor 

Nitrate and perchlorate biodegradation occur within the FBR when the dissolved oxygen (DO) 
concentrations are low (<1 mg/L), the oxidation reduction potential (ORP) indicates reducing 
conditions, and there is an adequate supply of electron donor (acetic acid) and nutrients 
(urea/diammonium phosphate).  The end products of treatment within the FBR are biomass, carbon 
dioxide, water, nitrogen, and chloride.  A summary is provided below of nitrate and perchlorate 
removal in the FBR through February 28, 2007. 

Nitrate Removal. Figure 3 shows the nitrate concentrations in the extracted groundwater from EW-1 
and EW-2 and in the combined plant influent over time. The figure shows an overall declining trend in 
the plant influent nitrate concentration from more than 9 mg/L at the start of system operations in 
February 2005 to approximately 2 mg/L twenty-four months later.  Since the end of 2005, the nitrate 
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Figure 3.  Influent Nitrate Concentrations at EW-1, EW-2, and Combined Plant Influent 

concentrations have generally remained between 2 mg/L and 3 mg/L. The dissolved oxygen, nitrate, 
and perchlorate concentrations in the extracted groundwater are the parameters that determine the 
acetic acid demand within the FBR.  As the influent nitrate and perchlorate concentrations have 
decreased over time, the acetic acid concentrations have been manually adjusted on a weekly basis to 
match the changing influent conditions.  The range of dosage during this time period has been 2 to 7 
gallons per day (gpd) with an average of 5 gpd. 

Figure 4 shows the influent and effluent nitrate concentrations across the FBR over time. It is important 
to optimize nitrate removal because nitrate-reducing conditions must be achieved before perchlorate 
removal occurs.  As Figure 4 shows, the percentage of nitrate removal has varied from 72% to 100%, 
depending on the influent nitrate concentrations and the acetic acid dose applied to the FBR, with an 
average value of 100% over the past six months.  From September 2006 to February 2007, the FBR 
influent nitrate concentration ranged from approximately 1 to 3 mg/L, with an average value of 2.4 
mg/L.  During this timeframe, the FBR effluent nitrate concentration was <0.25 mg/L for all sampling 
events. 
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Figure 4.  Nitrate Removal by the FBR 

Perchlorate Removal. Figure 5 shows the perchlorate concentrations in the extracted groundwater from 
EW-1 and EW-2 and in the combined plant influent over time, indicating an overall declining trend in 
plant influent perchlorate concentrations from approximately 2,300 µg/L in February 2005 to 
approximately 420 µg/L in February 2007. Initially, EW-1 had slightly higher influent perchlorate 
concentrations than EW-2 in the extracted groundwater.  However, the perchlorate concentrations 
within EW-1 are currently lower than EW-2. Perchlorate concentrations averaged 232 µg/L in EW-1 
and 483 µg/L in EW-2 over the past six months.  Since January 18, 2007, the OU-1 treatment plant has 
operated with EW-1 and EW-2 extraction water at an approximate combined rate of 215 gpm. 
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Figure 5. Influent Perchlorate Concentrations at EW-1, EW-2, and the Combined Plant Influent 

Figure 6 shows the influent and effluent perchlorate concentrations across the FBR over time. 
Perchlorate removal between September 2006 and February 2007 has been 100%.  The steady-state 
perchlorate concentrations and optimized monitoring techniques have allowed for fine tuning of the 
FBR and chemical dosing. Figure 7 represents the correlation between the acetic acid dosing and the 
perchlorate concentrations leaving the FBR. As shown in Figure 8, the ORP has remained relatively 
consistent at the effluent of the FBR, averaging -150 mV during this time period. 
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Figure 6. Perchlorate Removal by the FBR 
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Figure 7. Acetic Acid Dosage Rate and FBR Effluent Perchlorate Concentrations 
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Figure 8. ORP Conditions and FBR Effluent Perchlorate Concentrations 

ORP Conditions and Sulfate Reduction.  Under normal operations, the FBR will convert small amounts of 
natural sulfate in the groundwater to dissolved hydrogen sulfide (H2S). During certain non-optimal 
conditions, larger amounts of H2S can be generated.  Hydrogen sulfide can create a noticeable odor at a 
threshold value of 0.0005 parts per million by volume (ppmv) in the ambient air based on data from the 
Agency for Toxic Substances and Disease Registry. 

Figure 9 illustrates the relationship between ORP concentrations and total sulfide in the FBR effluent, 
which is a product of sulfate reduction.  The total sulfide measurement is completed on-site using a 
HachTM spectrophotometer which indicates the total quantity of H2S, HS-, and metal sulfides in a 
sample.  Based on the neutral pH of the treated water, it is assumed that the majority of the total sulfide 
is present in the form of H2S. 

Sulfide levels in the FBR effluent water reached a concentration higher than the typical threshold of 100 
µg/L two times and averaged 20 µg/L over the past six months.  The daily H2S monitoring at the OU-1 
treatment plant yielded no detectable (i.e., <1 ppmv) concentrations in the aeration tank effluent air 
between September 2006 and February 2007. 

As a precautionary measure, two carbon vessels are in place (in a lead/lag configuration) to ensure no 
H2S releases into the ambient air.  These vessels are located at the air exhaust of the aeration tank. 
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Figure 9. ORP Conditions and Sulfide Concentration within the FBR 

Biomass Removal and Backwash Water Recovery 

The biomass removal and backwash recovery system consists of a TrimiteTM filter, backwash sump, and 
clarifier.  The filter helps recover biomass solids and reduce the turbidity of the treated water to protect 
the injection wells.  Figure 10 shows the effluent turbidity over time from the filter based on HachTM 

turbidimeter readings.  The effluent turbidity from the filter ranged from 0.07 to 0.98 nephelometric 
turbidity units (NTU), with an average value of 0.65 NTU.  For comparison, wells are typically 
developed until the recovered groundwater maintains a turbidity of less than 4 NTU. 

The total suspended solid (TSS) concentrations entering the filter ranged from <2.5 to 7.7 mg/L, with 
decreasing values over the past six months.  The TSS concentrations in the filter effluent were <2.5 
mg/L over the past six months and the corresponding TSS removal rate was optimal given the 
minimum detection limits. 

The backwash water from the TrimiteTM filter is sent to the sump, and pumped to the clarifier. After 
the biomass solids settle out in the clarifier, the clarified (supernatant) water is returned to the FBR 
inlet. Currently, no polymers and/or coagulant aids are being used in the clarifier.  The clarifier solids 
are being discharged to the sanitary sewer at a rate of approximately once every four weeks. 
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Figure 10. TrimiteTM Filter Effluent Turbidity 

Water Level and Water Quality Assessment 

Groundwater level elevation and chemical data were used to investigate the impact of the OU-1 system 
operations on local aquifer conditions.  Groundwater level elevation data have been collected from the 
NASA JPL monitoring wells on a quarterly basis and transducers are used to record data from the 
extraction wells. In addition, groundwater levels are collected on a weekly basis from NASA-JPL 
monitoring wells MW-7, MW-8, MW-13, MW-16, and IRZ-IW2 as part of the OU-1 system operations. 

Historic elevation data (April 2004) indicate a steep southwest gradient from the mouth of the Arroyo 
Seco to the OU-1 system area coupled with a southeast gradient from the northwestern portion of the 
JPL facility. Flow converges to the south of the treatment zone and migrates toward the 
south/southeast under a reduced gradient (Figure 11).  The groundwater elevation contour map 
showing conditions after system startup (Figure 12) indicates groundwater flow is significantly affected 
by operation of the system, with a drawdown of roughly 25 to 30 ft observed in the extraction wells. 
Although no groundwater level elevation data are available from the injection wells, it appears that the 
extraction wells will effectively influence groundwater within a greater than 160-ft radius of the 
extraction wells and the groundwater injected upgradient at IW-1 and IW-2.  Graphs of historical 
groundwater level elevation data in select wells (Figure 13) show a significant seasonal fluctuation and 
indicate a significant rise in elevation in the spring of 2005 which is likely due to increased recharge 
from precipitation.  Groundwater levels observed in February 2007 declined approximately 20 to 30 ft 
from the April 2005 high level (Figures 12 and 13). 

Isoconcentration contour maps are provided for TCE, CCl4, and perchlorate for baseline conditions 
before extraction (October/November 2004) and after extraction (October/December 2006) as Figures 
14 through 16.  These data indicate the following: 
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•	 The concentration of VOCs and perchlorate in the treatment zone (i.e., MW-7 and MW-24) has 
decreased significantly since system startup. 

•	 Concentrations of TCE in the treatment zone are below 1 µg/L. 
•	 Concentrations of CCl4 in MW-7 are below 0.5 µg/L. 
•	 Perchlorate concentrations in MW-7 and MW-24 have declined from 4,810 µg/L and 4,880 
µg/L, respectively, to concentrations of 3.1 µg/L and 590 µg/L, respectively. 

•	 Concentrations of VOCs and perchlorate have declined or remained the same in the wells near 
the facility’s eastern (MW-11) and western boundary (MW-22 and MW-23).   

•	 Elevated concentrations of VOCs and perchlorate continue to be observed in source area wells 
MW-13 and MW-16 located outside the source area treatment zone.  The proposed system 
expansion includes an additional extraction and injection well to the west of the existing wells, 
which is intended to address chemical concentrations in these wells. 

Figure 11.  Groundwater Contour Map April 2004 (Baseline Before Extraction) 
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Figure 12.  Groundwater Contour Map October/December 2006 (With Extraction) 
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Figure 13.  Historical Groundwater Level Elevations in MW-7, MW-8, MW-24, and MW-16 
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Figure 14. TCE in Groundwater Before (October/November 2004) and
 
After (October/December 2006) System Implementation  
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Figure 15.  CCl4 in Groundwater Before (October/November 2004) and 

After (October/December) System Implementation  
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Figure 16.  Perchlorate in Groundwater Before (October/November 2004) and 

After (October/December 2006) System Implementation 
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Conclusions and Recommendations 

Conclusions and recommendations associated with the performance of the OU-1 system are as follows: 

•	 Approximately 17 lb of carbon tetrachloride and 3 lb of TCE have been removed by the source 
area treatment system through February 28, 2007.  Complete VOC removal to non-detectable 
concentrations has been achieved at the effluent of the lag LGAC vessel since commencing 
treatment. 

•	 Approximately 664 lb of perchlorate has been removed since the startup of the OU-1 system. 
The last breakthrough occurred on December 28, 2005.  The perchlorate laboratory results from 
the FBR effluent will continue on a 24-hour turnaround basis to allow rapid response time to 
changing conditions. 

•	 No events occurred between September 2006 and February 2007 where sulfate reduction within 
the FBR resulted in measurable sulfide production.  In addition, the vapor phase treatment 
system ensures that the system does not release any nuisance odors to the ambient air.  H2S 
concentrations in the ambient air are measured daily at points within and nearby the OU-1 
plant. 

•	 Only 146,700 gallons, or approximately 0.45 acre-ft, of wastewater has been sent to the sanitary 
sewer to date.  Sampling prior to discharge is no longer required. 

•	 Rehabilitation of IW-2 was completed in September 2006. 

•	 A significant decrease in chemical concentrations has been observed in the vicinity of MW-7 
and MW-24, which are located within the OU-1 source area system treatment zone.  Chemical 
concentrations in MW-16 remain elevated and will be addressed with the addition of extraction 
and injection wells to the west of the existing wells. Construction activities associated with 
system expansion were initiated in February 2007. 
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Attachment A 
Field Monitoring Results 



Table A-1. OU-1 On Site Water Quality Log Comparison Sheet FBR Inlfluent and Effluent
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d/m/y mg/L mg/L mV mV mg/L mg/L mg/L mg/L 
Avg. 2.3 0.0 306.4 -89.5 0.3 0.0 1.8 0.4 
Std. 0.8 0.3 80.0 95.5 0.1 0.0 0.3 0.2 
Max. 4.3 2.7 475.1 246.5 0.5 0.4 2.8 1.0 
Min. 0.0 0.0 45.8 -285.5 0.1 0.0 1.0 0.0 

1-Sep-06 2.55 2.69 75.5 -122.40 0.27 0.05 2.80 0.20 
4-Sep-06 − − − − − − − − 
5-Sep-06 − − − − − − − − 
6-Sep-06 − − − − − − − − 
7-Sep-06 − − − − − − − − 
8-Sep-06 − − − − − − − − 
11-Sep-06 3.22 0.00 45.8 -144.80 0.33 0.07 2.50 0.60 
12-Sep-06 3.26 0.17 65.2 -74.50 0.31 0.07 2.10 0.60 
13-Sep-06 1.62 0.00 79.1 -106.10 0.31 0.07 2.20 0.60 
14-Sep-06 − − − − − − − − 
15-Sep-06 − − − − − − − − 
18-Sep-06 − − − − − − − − 
19-Sep-06 0.23 0.00 206.1 -32.90 0.3 0.06 1.30 0.10 
20-Sep-06 1.98 0.00 118 -102.80 0.27 0.06 – – 
21-Sep-06 − − − − − − − − 
22-Sep-06 − − − − − − − − 
25-Sep-06 − − − − − − − − 
26-Sep-06 − − − − − − − − 
27-Sep-06 − − − − − − − − 
28-Sep-06 − − − − − − − − 
29-Sep-06 0.67 0.00 269.3 125.30 0.28 0.13 1.50 
30-Sep-06 3.69 0.00 269.9 43.80 0.22 0.07 – – 
10-Oct-06 1.90 0.00 324.4 71.20 0.39 0.06 1.20 0.50 
11-Oct-06 2.54 0.00 322.5 54.50 0.35 0.06 1.50 0.50 
12-Oct-06 0.72 0.00 297.4 34.50 0.38 0.05 1.00 0.20 
13-Oct-06 1.18 0.00 316.8 54.10 0.36 0.06 1.20 0.10 
16-Oct-06 2.11 0.00 325.2 246.50 0.41 0.13 1.70 1.00 
17-Oct-06 2.39 0.00 242.2 -26.70 0.41 0.07 2.00 0.40 
18-Oct-06 2.44 0.00 287 -7.40 0.41 0.07 2.00 0.30 
19-Oct-06 1.94 0.00 312.1 -66.50 0.41 0.06 2.00 0.30 
20-Oct-06 2.09 0.00 305.2 -27.30 0.41 0.06 2.10 0.20 
23-Oct-06 2.56 0.00 268.4 -14.40 0.4 0.06 2.40 0.50 
24-Oct-06 − − − − − − − − 
25-Oct-06 − − − − − − − − 
26-Oct-06 − − − − − − − − 
27-Oct-06 − − − − − − − − 
30-Oct-06 2.57 0.00 295.3 -19.70 0.42 0.06 1.70 0.20 
31-Oct-06 1.84 0.00 274.9 -35.80 0.46 0.06 1.60 0.60 
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d/m/y mg/L mg/L mV mV mg/L mg/L mg/L mg/L 
1-Nov-06 2.20 0.00 287.4 -14.40 0.42 0.06 1.80 0.40 
2-Nov-06 2.07 0.00 285.6 -35.20 0.45 0.06 1.40 0.20 
3-Nov-06 – – – – – – – – 
6-Nov-06 0.03 0.00 295.3 -55.60 0.42 0.06 1.80 0.30 
7-Nov-06 2.03 0.00 289.9 -8.40 0.4 0.05 1.80 0.20 
8-Nov-06 2.47 0.00 293.6 -10.60 0.4 0.05 1.80 0.30 
9-Nov-06 2.28 0.02 290.4 -12.20 0.41 0.06 2.00 0.30 

10-Nov-06 – – – – – – – – 
13-Nov-06 2.40 0.00 251.4 10.60 0.41 0.06 2.00 0.40 
14-Nov-06 2.45 0.00 294.9 -41.90 0.4 0.06 1.70 0.30 
15-Nov-06 2.39 0.00 301.4 -49.60 0.4 0.06 1.80 0.30 
16-Nov-06 1.88 0.00 278.6 -116.60 0.4 0.06 1.90 0.30 
20-Nov-06 – – – – – – – – 
21-Nov-06 – – – – – – – – 
22-Nov-06 – – – – – – – – 
23-Nov-06 – – – – – – – – 
24-Nov-06 – – – – – – – – 
27-Nov-06 2.34 0.00 242.2 -190.40 0.43 0.10 1.80 0.60 
27-Nov-06 2.01 0.00 236.5 -195.30 0.44 0.11 1.80 0.50 
4-Dec-06 2.04 0.00 249 -149.40 0.41 0.07 1.80 0.50 
5-Dec-06 1.90 0.00 217.3 -100.30 0.39 0.07 2.00 0.20 
6-Dec-06 2.89 0.00 264.8 -168.30 0.37 0.07 1.90 0.30 
7-Dec-06 2.86 0.00 265.1 -160.00 0.39 0.07 1.90 0.20 
8-Dec-06 2.85 0.00 260.3 -165.10 0.39 0.07 1.90 0.30 

11-Dec-06 2.33 0.00 417.6 -193.60 0.23 0.05 2.20 0.40 
12-Dec-06 1.62 0.00 397 -139.70 0.08 0.01 1.80 0.40 
13-Dec-06 1.92 0.00 440.1 -61.50 0.08 0.01 1.60 0.40 
14-Dec-06 2.09 0.00 372.2 -96.60 0.08 0.01 1.80 0.40 
15-Dec-06 2.64 0.00 461.6 -194.50 0.08 0.01 1.80 0.40 
18-Dec-06 2.62 0.00 408.1 -86.90 0.14 0.02 1.20 0.50 
19-Dec-06 2.68 0.00 404.1 -118.70 0.13 0.02 1.90 0.20 
20-Dec-06 3.01 0.00 392.1 -16.80 0.12 0.02 2.20 0.50 
21-Dec-06 0.36 0.00 470.4 -232.70 0.15 0.02 2.40 0.60 
22-Dec-06 0.45 0.00 475.1 -203.20 0.15 0.02 2.30 0.50 
25-Dec-06 – – – – – – – – 
26-Dec-06 – – – – – – – – 
27-Dec-06 2.89 0.00 423.4 -125.80 0.15 0.02 2.10 0.50 
28-Dec-06 3.20 0.00 420.1 -111.50 0.15 0.02 1.50 0.40 
29-Dec-06 3.10 0.00 418.6 -115.10 0.15 0.02 1.80 0.40 
1-Jan-07 – – – – – – – – 
2-Jan-07 1.57 0.00 415.1 -236.70 0.25 0.03 1.50 0.30 
3-Jan-07 – – – – – – – – 
4-Jan-07 2.70 0.00 347.5 -285.50 0.21 0.03 1.80 0.30 
5-Jan-07 2.85 0.00 360.3 -198.10 0.21 0.03 1.80 0.40 
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d/m/y mg/L mg/L mV mV mg/L mg/L mg/L mg/L 
8-Jan-07 1.87 0.00 356.4 -187.30 0.2 0.03 1.90 
9-Jan-07 2.78 0.00 412.3 -183.90 0.21 0.03 1.90 0.20 

10-Jan-07 1.54 0.00 297.3 -162.00 0.2 0.03 1.90 0.30 
11-Jan-07 2.66 0.00 322.2 -162.00 0.22 0.03 2.10 0.40 
12-Jan-07 2.54 0.00 318.1 -170.10 0.22 0.03 2.00 0.40 
15-Jan-07 1.90 0.00 360.1 -190.10 0.24 0.03 1.80 0.40 
16-Jan-07 1.85 0.00 355.3 -150.40 0.25 0.03 1.90 0.30 
17-Jan-07 1.79 0.00 332.6 -35.00 0.26 0.03 2.20 0.20 
18-Jan-07 2.64 0.00 336.4 -48.40 0.23 0.03 1.80 0.40 
19-Jan-07 – – – – – – – – 
22-Jan-07 1.98 0.00 304.9 -112.00 0.26 0.03 2.20 0.40 
23-Jan-07 1.05 0.00 331.3 -85.40 0.29 0.03 1.90 0.50 
24-Jan-07 1.16 0.00 328.4 -90.10 0.26 0.03 2.00 0.50 
25-Jan-07 3.72 0.00 302.8 -70.10 0.26 0.03 2.00 0.40 
26-Jan-07 2.98 0.00 305.4 -80.20 0.26 0.03 2.00 0.50 
29-Jan-07 – – – – – – – – 
30-Jan-07 3.20 0.00 263.6 -42.80 0.06 0.03 1.70 0.30 
31-Jan-07 3.39 0.00 287.4 -78.70 0.07 0.03 1.70 0.20 
1-Feb-07 2.63 0.00 321.5 -129.50 0.08 0.03 1.50 0.30 
2-Feb-07 3.21 0.00 321.8 -182.10 0.08 0.03 1.40 0.30 
5-Feb-07 4.28 0.00 339.4 -203.20 0.15 0.03 1.20 0.10 
6-Feb-07 3.88 0.00 300.9 -210.50 0.15 0.03 1.40 0.20 
7-Feb-07 2.53 0.00 305.1 -229.00 0.16 0.03 1.40 0.30 
8-Feb-07 – – – – – – – – 
9-Feb-07 2.12 0.00 286.9 -194.60 0.18 0.04 1.40 0.30 

12-Feb-07 2.40 0.00 299.2 -235.50 0.24 0.04 2.20 
13-Feb-07 2.09 0.00 313.5 -206.30 0.26 0.04 1.60 0.10 
14-Feb-07 2.51 0.00 252.1 -58.40 0.26 0.04 1.80 0.20 
15-Feb-07 1.28 0.00 299.4 41.30 0.27 0.03 1.90 0.60 
16-Feb-07 1.54 0.00 274.7 36.50 0.28 0.03 1.90 0.30 
19-Feb-07 2.81 0.00 331.2 124.40 0.3 0.05 2.00 0.40 
20-Feb-07 2.51 0.00 331.3 48.30 0.33 0.04 1.70 0.40 
21-Feb-07 2.61 0.00 300.2 -76.40 0.35 0.04 1.50 0.20 
22-Feb-07 2.21 0.00 327.1 -157.80 0.32 0.04 1.80 0.40 
23-Feb-07 2.49 0.00 275.4 -69.50 0.32 0.04 1.90 0.40 
26-Feb-07 3.69 0.00 315.9 -115.20 0.33 0.04 2.20 0.20 
27-Feb-07 3.52 0.00 312.5 -22.20 0.33 0.04 2.10 0.20 
28-Feb-07 4.15 0.00 312.1 -153.60 0.33 0.40 2.00 0.20 

Note: 
(a) The ion selective probe for perchlorate is calibrated to <0.1 mg/L. Readings below this value are 
(b) Samples shaded red are possible monitoring/equipment errors and are not included in calculations. 
(c) A dash signifies parmeters that were not read. 
(d) UR = Under Range 



Table A-2. OU-1 On Site Water Quality Log Sheet FBR Effluent 
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5.9 

Std. 0.2 1.1 23.9 0.0 96.0 0.0 67.4 0.2 0.0 3.3 0.3 0.3 0.9 
Max. 8.1 24.5 676.0 0.2 246.5 0.4 319.0 1.0 0.0 54.0 1.4 2.1 7.4 
Min. 6.9 18.5 500.0 0.0 -285.5 0.0 0.0 0.0 0.0 35.0 0.2 0.8 3.0 

1-Sep-06 1430 7.1 23.8 529 0.00 -122.4 0.05 – 0.2 – – – – − 
4-Sep-06 − − − − − − − − − − − − − − 
5-Sep-06 − − − − − − − − − − − − − − 
6-Sep-06 − − − − − − − − − − − − − − 
7-Sep-06 − − − − − − − − − − − − − − 
8-Sep-06 − − − − − − − − − − − − − − 
11-Sep-06 1720 7.4 24.5 585 0.00 -144.8 0.07 – 0.6 – – – – − 
12-Sep-06 1500 7.5 23.9 587 0.17 -74.5 0.07 7 0.6 0.006 39 1.4 1.44 5.2 
13-Sep-06 1000 7.4 23.4 587 0.00 -106.1 0.07 – 0.6 – – – – − 
14-Sep-06 − − − − − − − − − − − − − − 
15-Sep-06 − − − − − − − − − − − − − − 
18-Sep-06 − − − − − − − − − − − − − − 
19-Sep-06 1900 7.0 23.7 581 0.00 -32.9 0.06 24 0.1 0.002 48 0.6 – − 
20-Sep-06 1740 7.1 24.0 560 0.00 -102.8 0.06 – – – – – – − 
21-Sep-06 − − − − − − − − − − − − − − 
22-Sep-06 − − − − − − − − − − − − − − 
25-Sep-06 − − − − − − − − − − − − − − 
26-Sep-06 − − − − − − − − − − − − − − 
27-Sep-06 − − − − − − − − − − − − − − 
28-Sep-06 − − − − − − − − − − − − − − 
29-Sep-06 1500 8.1 24.1 676 0.00 125.3 0.13 319 0 – 54 – – − 
30-Sep-06 – – – – 0.00 43.8 0.07 294 – – – – – − 
10-Oct-06 1530 7.1 21.3 567 0.00 71.2 0.06 16 0.5 0.004 42 0.4 – 5.3 
11-Oct-06 1740 7.1 21.7 524 0.00 54.5 0.06 – 0.5 – – – – − 
12-Oct-06 1615 6.9 20.9 502 0.00 34.5 0.05 21 0.2 0.003 43 0.6 2.07 5.2 
13-Oct-06 1400 6.9 20.8 500 0.00 54.1 0.06 – 0.1 – – – – − 
16-Oct-06 1500 7.2 20.5 541 0.00 246.5 0.13 –  1  –  –  –  1.6  − 
17-Oct-06 1415 7.4 21.3 556 0.00 -26.7 0.07 21 0.4 0.005 41 1 1.49 5.3 
18-Oct-06 1600 7.4 21.2 550 0.00 -7.4 0.07 – 0.3 – – – – − 
19-Oct-06 1530 7.3 21.4 540 0.00 -66.5 0.06 15 0.3 0.003 40 0.9 1.35 5.4 
20-Oct-06 1400 7.3 21.4 541 0.00 -27.3 0.06 – 0.2 – – – – − 
23-Oct-06 1420 7.3 21.9 538 0.00 -14.4 0.06 – 0.5 – – – – − 
24-Oct-06 − − − − − − − − − − − − − − 
25-Oct-06 − − − − − − − − − − − − − − 
26-Oct-06 − − − − − − − − − − − − − − 
27-Oct-06 − − − − − − − − − − − − − − 
30-Oct-06 1325 7.2 19.7 531 0.00 -19.7 0.06 – 0.2 – – – – − 
31-Oct-06 1445 7.1 20.6 539 0.00 -35.8 0.06 16 0.6 0.005 38 0.5 1.26 7.2 
1-Nov-06 1515 7.2 20.1 531 0.00 -14.4 0.06 – 0.4 – – – – − 
2-Nov-06 1330 7.3 21.5 537 0.00 -35.2 0.06 17 0.2 0.002 39 0.2 1.08 4.7 
3-Nov-06 – – – – – – – – – – – – – − 
6-Nov-06 1830 7.0 22.0 525 0.00 -55.6 0.06 – 0.3 – – – – − 
7-Nov-06 1340 7.2 22.6 535 0.00 -8.4 0.05 12 0.2 0.005 35 0.2 1.07 6.9 
8-Nov-06 1900 7.2 22.0 533 0.00 -10.6 0.05 – 0.3 – – – – − 
9-Nov-06 1135 7.4 21.6 533 0.02 -12.2 0.06 16 0.3 0.005 39 0.3 1.06 5.1 

10-Nov-06 – – – – – – – – – – – – – − 
13-Nov-06 1530 7.4 21.6 534 0.00 10.6 0.06 – 0.4 – – – – − 
14-Nov-06 1430 7.0 21.2 533 0.00 -41.9 0.06 14 0.3 0.005 38 0.5 1 5.4 
15-Nov-06 1130 7.1 21.4 533 0.00 -49.6 0.06 – 0.3 – – – – − 
16-Nov-06 1300 7.2 21.6 533 0.00 -116.6 0.06 16 0.3 0.004 38 0.4 1.01 5.5 
20-Nov-06 – – – – – – – – – – – – – − 
21-Nov-06 – – – – – – – – – – – – – − 
22-Nov-06 – – – – – – – – – – – – – − 
23-Nov-06 – – – – – – – – – – – – – − 
24-Nov-06 – – – – – – – – – – – – – − 
27-Nov-06 1300 7.3 19.6 515 0.00 -190.4 0.10 – 0.6 – – – – − 
27-Nov-06 1730 7.0 19.6 518 0.00 -195.3 0.11 26 0.5 0.002 37 0.3 0.95 6.6 
4-Dec-06 1800 6.9 20.9 520 0.00 -149.4 0.07 – 0.5 – – – – – 
5-Dec-06 1530 7.3 21.2 519 0.00 -100.3 0.07 1 0.2 0.004 38 0.5 0.91 6.2 
6-Dec-06 1030 7.3 20.7 523 0.00 -168.3 0.07 – 0.3 – – – – – 
7-Dec-06 1200 7.3 20.7 523 0.00 -160.0 0.07 0 0.2 0.003 38 0.5 0.93 6 
8-Dec-06 1500 7.2 20.7 523 0.00 -165.1 0.07 – 0.3 – – – – – 

11-Dec-06 1300 7.2 20.6 522 0.00 -193.6 0.05 – 0.4 – – – – – 
12-Dec-06 1500 7.2 19.9 524 0.00 -139.7 0.01 22 0.4 0.004 38 0.3 0.81 5.2 
13-Dec-06 1315 7.3 20.4 525 0.00 -61.5 0.01 – 0.4 – – – – – 
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15-Dec-06 1500 7.3 20.3 524 0.00 -194.5 0.01 – 0.4 – – – – – 
18-Dec-06 1245 7.3 18.5 524 0.00 -86.9 0.02 – 0.5 – – – – – 
19-Dec-06 1540 7.3 20.5 519 0.00 -118.7 0.02 3 0.2 0.002 36 0.2 0.88 5.8 
20-Dec-06 1530 7.3 20.2 518 0.00 -16.8 0.02 – 0.5 – – – – – 
21-Dec-06 1730 7.2 19.8 522 0.00 -232.7 0.02 17 0.6 0.003 36 0.6 0.94 7.4 
22-Dec-06 1300 7.2 19.9 522 0.00 -203.2 0.02 – 0.5 – – – – – 
25-Dec-06 – – – – – – – – – – – – – – 
26-Dec-06 – – – – – – – – – – – – – – 
27-Dec-06 1545 7.1 20.0 518 0.00 -125.8 0.02 – 0.5 – – – – – 
28-Dec-06 1700 7.0 20.4 519 0.00 -111.5 0.02 18 0.4 0.003 38 – 0.85 5.9 
29-Dec-06 1030 7.0 20.3 518 0.00 -115.1 0.02 – 0.4 – – – – – 
1-Jan-07 – – – – – – – – – – – – – – 
2-Jan-07 1900 7.1 19.8 503 0.00 -236.7 0.03 10 0.3 0.001 38 0.6 0.95 6.5 
3-Jan-07 – – – – – – – – – – – – – – 
4-Jan-07 1600 7.1 19.8 510 0.00 -285.5 0.03 8 0.3 0.002 38 0.6 0.93 5.7 
5-Jan-07 1200 7.1 19.8 515 0.00 -198.1 0.03 – 0.4 – – – – – 
8-Jan-07 1615 7.3 21.0 521 0.00 -187.3 0.03 – – – – – – – 
9-Jan-07 1700 7.2 20.6 519 0.00 -183.9 0.03 8 0.2 0.002 39 0.3 0.88 3 

10-Jan-07 1700 7.3 20.9 518 0.00 -162.0 0.03 – 0.3 – – – – – 
11-Jan-07 1500 7.2 19.7 520 0.00 -162.0 0.03 2 0.4 0.001 39 0.4 0.94 5 
12-Jan-07 1600 7.2 19.6 520 0.00 -170.1 0.03 – 0.4 – – – – – 
15-Jan-07 1300 7.3 20.8 520 0.00 -190.1 0.03 – 0.4 – – – – – 
16-Jan-07 1545 7.3 20.7 519 0.00 -150.4 0.03 1 0.3 0.003 39 0.3 0.85 5.6 
17-Jan-07 1520 7.3 18.7 522 0.00 -35.0 0.03 – 0.2 – – – – – 
18-Jan-07 1215 7.3 19.6 519 0.00 -48.4 0.03 0 0.4 0.003 37 0.4 1 5.8 
19-Jan-07 – – – – – – – – – – – – – – 
22-Jan-07 1710 7.2 20.3 521 0.00 -112.0 0.03 – 0.4 – – – – – 
23-Jan-07 1530 7.2 20.3 522 0.00 -85.4 0.03 1 0.5 0.004 38 0.2 0.93 6.1 
24-Jan-07 1300 7.2 20.3 522 0.00 -90.1 0.03 – 0.5 – – – – – 
25-Jan-07 1400 7.2 20.2 522 0.00 -70.1 0.03 0 0.4 0.003 38 0.2 0.91 5.9 
26-Jan-07 1200 7.2 20.3 522 0.00 -80.2 0.03 – 0.5 – – – – – 
29-Jan-07 – – – – – – – – – – – – – – 
30-Jan-07 1350 7.3 19.8 512 0.00 -42.8 0.03 14 0.3 0.002 38 0.4 0.96 7.1 
31-Jan-07 1600 7.3 19.8 512 0.00 -78.7 0.03 – 0.2 – – – – – 
1-Feb-07 1500 7.3 19.9 511 0.00 -129.5 0.03 – 0.3 0.002 37 0.2 0.89 6.4 
2-Feb-07 1630 7.2 20.6 511 0.00 -182.1 0.03 5 0.3 – – – – – 
5-Feb-07 1600 7.3 20.8 513 0.00 -203.2 0.03 – 0.1 – – – – – 
6-Feb-07 1440 7.3 20.8 513 0.00 -210.5 0.03 0 0.2 0.003 38 0.2 0.85 5.1 
7-Feb-07 1200 7.3 20.8 513 0.00 -229.0 0.03 – 0.3 – – – – – 
8-Feb-07 – – – – – – – – – – – – – – 
9-Feb-07 1530 7.3 20.7 511 0.00 -194.6 0.04 0.3 – – – – – 
12-Feb-07 1435 7.3 21.1 509 0.00 -235.5 0.04 – – – – – – – 
13-Feb-07 1800 7.3 20.0 516 0.00 -206.3 0.04 14 0.1 0.001 37 0.2 0.84 6.6 
14-Feb-07 1530 7.2 21.4 517 0.00 -58.4 0.04 – 0.2 – – – – – 
15-Feb-07 1345 7.4 21.1 517 0.00 41.3 0.03 0 0.6 0.004 38 0.3 0.9 6.6 
16-Feb-07 1315 7.3 20.7 517 0.00 36.5 0.03 – 0.3 – – – – – 
19-Feb-07 1400 7.4 20.4 518 0.00 124.4 0.05 – 0.4 – – – – – 
20-Feb-07 1130 7.3 20.0 515 0.00 48.3 0.04 10 0.4 0.003 38 0.4 0.83 6.7 
21-Feb-07 1345 7.3 21.3 514 0.00 -76.4 0.04 – 0.2 – – – – – 
22-Feb-07 1030 7.3 21.2 513 0.00 -157.8 0.04 8 0.4 0.003 38 0.6 0.82 6.5 
23-Feb-07 1500 7.3 21.1 514 0.00 -69.5 0.04 – 0.4 – – – – – 
26-Feb-07 1500 7.3 20.1 514 0.00 -115.2 0.04 – 0.2 – – – – – 
27-Feb-07 1200 7.3 20.2 515 0.00 -22.2 0.04 6 0.2 0 38 0 0.83 6.6 
28-Feb-07 1830 7.3 20.1 514 0.00 -153.6 0.40 – 0.2 – – – – – 

Note: 
(a) The ion selective probe for perchlorate is calibrated to <0.1 mg/L. Readings below this value are estimates or "J" values. 
(b) Samples shaded red are possible monitoring/equipment errors and are not included in calculations. 
(c) A dash signifies parmeters that were not read. 
(d) UR = Under Range 
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Table B-1. Laboratory Analytical Data OU-1 Treatment System - September 2006 
Sampling Date 9/20/2006 Week of 9/25/2006 

Sample Locations
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Unit 

Conductivity µS/cm – – – – 570 540 

System in recycle mode due to modifications to Tank 501. 

Perchlorate µg/L – – – – 288 <2.00 

Nitrite mg/L – – – – – – 

Nitrate mg/L – – – – 0.75 <0.25 

Sulfate mg/L – – – – 51 46 

Chloride mg/L – – – – – – 

Sulfide mg/L – – – – – – 

TDS mg/L – – – – – – 

TSS mg/L System in recycle mode due to IW-2 well rehabilitation (August 28, 2006 through September 15, 2006) – – – – – – 

Turbidity NTU – – – – – – 

1,1-Dichloroethene µg/L – – <1.0 <1.0 <1.0 – 

Chloroform µg/L – – 1.6 <1.0 <1.0 – 

Carbon Tetrachloride µg/L – – 9.9 <1.0 <1.0 – 

Trichloroethene µg/L – – 1.5 <1.0 <1.0 – 

Tetrachloroethene µg/L – – 1.5 <1.0 <1.0 – 

Total VOC's µg/L – – 14.50 0.00 0.00 – 

1,4-Dioxane µg/L – – – – – – 



          

Table B-2. Laboratory Analytical Data OU-1 Treatment System - October 2006 
Sampling Date 10/2/2006 Week of 10/9/06 10/18/2006 10/25/2006 

Sample Locations 
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Parameter 

Unit 

Conductivity µS/cm – – – – 520 490 – – – – 530 520 – 540 – – 530 530 – – 

Perchlorate µg/L – – – – 273 <2.00 – – – – 333 <2.00 – 338 – – 364 <2.00 – – 

Nitrite mg/L – – – – – – – – – – – – – <0.25 <0.25 – – – – – 

Nitrate mg/L – – – – 1.4 <0.25 – – – – 2.1 <0.25 – 2.3 2.4 – 2.2 <0.25 – – 

Sulfate mg/L – – – – 44 44 – – – – 45 45 – 45 46 – 46 46 – – 

Chloride mg/L – – – – – – –  –  –  –  –  –  –  36  36  –  –  –  –  –  

Sulfide mg/L – – – – – – – – – – – – – – – – – – – – 

TDS mg/L – – – – – – – – – – – – – – – – – – – – 

TSS mg/L – – – – – – System in recycle mode due to pump motor 
replacement in EW-1. – – – – – – – – <2.5 – – – <2.5 <2.5 

Turbidity NTU – – – – – – – – – – – – – – <0.10 – – – 0.51 <0.10 

1,1-Dichloroethene µg/L – – <1.0 <1.0 <1.0 – – – <1.0 <1.0 <1.0 – – <1.0 <1.0 <1.0 <1.0 – – – 

Chloroform µg/L – – 1.6 <1.0 <1.0 – – – 1.6 <1.0 <1.0 – – 1.8 1.7 <1.0 <1.0 – – – 

Carbon Tetrachloride µg/L – – 8.5 <1.0 <1.0 – – – 8.8 <1.0 <1.0 – – 11.0 11.0 <1.0 <1.0 – – – 

Trichloroethene µg/L – – 1.2 <1.0 <1.0 – – – 1.4 <1.0 <1.0 – – 1.8 1.7 <1.0 <1.0 – – – 

Tetrachloroethene µg/L – – <1.0 <1.0 <1.0 – – – 1.3 <1.0 <1.0 – – 1.8 1.8 <1.0 <1.0 – – – 

Total VOC's µg/L – – 11.30 0.00 0.00 – – – 13.10 0.00 0.00 – – 16.4 16.2 0.0 0.0 – – – 

1,4-Dioxane µg/L – – – – – – – – – – – – – – <3.0 – – <3.0 – – 



          

Table B-3. Laboratory Analytical Data OU-1 Treatment System - November 2006 
Sampling Date 11/2/2006 11/9/2006 11/16/2006 11/29/2006 

Sample Locations 
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Unit 

Conductivity µS/cm – – – – 530 520 – – – – 530 520 – – – – 540 530 – 510 – – 520 520 – – 

Perchlorate µg/L – – – – 502 <2.00 – – – – 409 <2.00 – – – – 446 <2.00 – 392 – – 374 <2.00 – – 

Nitrite mg/L – – – – – – – – – – – – – – – – – – – <0.25 <0.25 – – – – – 

Nitrate mg/L – – – – 2.2 <0.25 – – – – 2.0 <0.25 – – – – 2.2 <0.25 – 2.4 2.5 – 2.2 <0.25 – – 

Sulfate mg/L – – – – 48 48 – – – – 47 47 – – – – 43 43 – 47 48 – 48 47 – – 

Chloride mg/L – – – – – – – – – – – – – – – – – – – 42 42 – – – – – 

Sulfide mg/L – – – – – – – – – – – – – – – – – – – – – – – – – – 

TDS mg/L – – – – – – – – – – – – – – – – – – – – – – – – – – 

TSS mg/L – – – – – – – – – – – – – – – – – – – – <2.5 – – – <2.5 <2.5 

Turbidity NTU – – – – – – – – – – – – – – – – – – – – <0.10 – – – 1.10 <0.10 

1,1-Dichloroethene µg/L – – <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 – – – 

Chloroform µg/L – – <1.0 1.8 <1.0 – – – 1.7 <1.0 <1.0 – – – 1.7 <1.0 <1.0 – – 1.8 1.8 1.0 <1.0 – – – 

Carbon Tetrachloride µg/L – – <1.0 11.0 <1.0 – – – 11.0 <1.0 <1.0 – – – 9.8 <1.0 <1.0 – – 11.0 11.0 1.2 <1.0 – – – 

Trichloroethene µg/L – – <1.0 1.5 <1.0 – – – 1.5 <1.0 <1.0 – – – 1.5 <1.0 <1.0 – – 1.4 1.4 <1.0 <1.0 – – – 

Tetrachloroethene µg/L – – <1.0 1.5 <1.0 – – – 1.6 <1.0 <1.0 – – – 1.7 <1.0 <1.0 – – 1.9 1.9 <1.0 <1.0 – – – 

Total VOC's µg/L – – 0.00 15.80 0.00 – – – 15.80 – – – – – 14.7 – – – – 16.1 16.10 2.2 – – – – 

1,4-Dioxane µg/L – – – – – – – – – – – – – – – – – – – – <3.0 – – <3.0 – – 

Samples not collected the week of November 20th due to Thanksgiving Holiday 



          

Table B-4. Laboratory Analytical Data OU-1 Treatment System - December 2006 
Sampling Date 12/6/2006 12/15/2006 12/19/2006 12/27/2006 

Sample Locations 
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Unit 

Conductivity µS/cm – – – – 530 530 – – – – 520 520 – – – – 520 520 –  –  –  –  428  530  

Perchlorate µg/L – – – – 370 <2.00 – – – – 376 <2.00 – – – – 387 <2.00 –  –  –  –  530  <2.00 

Nitrite mg/L – – – – – – – – – – – – – – – – – – – – – – – – 

Nitrate mg/L – – – – 2.0 <0.25 – – – – 2.1 <0.25 – – – – 2.2 <0.25 –  –  –  –  2.1  <0.25 

Sulfate mg/L – – – – 42 41 – – – – 50 49 – – – – 49 50 –  –  –  –  49  48  

Chloride mg/L – – – – – – – – – – – – – – – – – – – – – – – – 

Sulfide mg/L – – – – – – – – – – – – – – – – – – – – – – – – 

TDS mg/L – – – – – – – – – – – – – – – – – – – – – – – – 

TSS mg/L – – – – – – – – – – – – – – – – – – – – – – – – 

Turbidity NTU – – – – – – – – – – – – – – – – – – – – – – – – 

1,1-Dichloroethene µg/L – – <1.0 <1.0 <1.0 – – – <1.0 <1.0 <1.0 – – – <1.0 <1.0 <1.0 – – – <1.0 <1.0 <1.0 – 

Chloroform µg/L – – 1.9 1.0 <1.0 – – – 1.9 1.1 <1.0 – – – 1.9 1.2 <1.0 – – – 2.1 1.4 <1.0 – 

Carbon Tetrachloride µg/L – – 11.0 1.2 <1.0 – – – 10.0 1.5 <1.0 – – – 9.6 1.7 <1.0 – – – 11.0 2.5 <1.0 – 

Trichloroethene µg/L – – 1.4 <1.0 <1.0 – – – 1.3 <1.0 <1.0 – – – 1.3 <1.0 <1.0 – – – 1.5 <1.0 <1.0 – 

Tetrachloroethene µg/L – – 2.1 <1.0 <1.0 – – – 2.2 <1.0 <1.0 – – – 2.4 <1.0 <1.0 – – – 2.7 <1.0 <1.0 – 

Total VOC's µg/L – – 16.40 2.20 – – – – 15.40 2.60 – – – – 15.2 2.9 – – – – 17.30 3.90 – – 

1,4-Dioxane µg/L – – – – – – – – – – – – – – <3.0 – – <3.0 – – – – – – 



          

Table B-5. Laboratory Analytical Data OU-1 Treatment System - January 2007 
Sampling Date 1/2/2007 1/10/2007 1/17/2007 1/23/2007 

Sample Locations 
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Conductivity µS/cm 500 520 – – 510 510 – – – – – – 530 520 – – – – 540 530 – – – – 520 530 

Perchlorate µg/L 192 527 – – 653 <2.00 – – – – – – 483 <2.00 – – – – 464 <2.00 – – – – 574 <2.00 

Nitrite mg/L <0.25 <0.25 <0.25 – – – – – – – – – – – – – – – – – – – – – – – 

Nitrate mg/L 1.0 2.1 1.7 – 1.5 <0.25 – – – – – – 2.1 <0.25 – – – – 2.1 <0.25 – – – – 2.4 <0.25 

Sulfate mg/L 46 42 45 – 46 45 – – – – – – 46 46 – – – – 48 48 – – – – 48 46 

Chloride mg/L 31 33 33 – – – – – – – – – – – – – – – – – – – – – – – 

Sulfide mg/L – – – – 0.2 <.10 – – – – – – – – – – – – – – – – – – – – 

TDS mg/L – – 300.0 – – – 300.0 310.0 – – – – – – – – – – – – – – – – – – 

TSS mg/L – – <2.5 – – – 5.0 <2.5 – – – – – – – – – – – – – – – – – – 

Turbidity NTU – – 0.12 – – – 1.30 0.12 – – – – – – – – – – – – – – – – – – 

1,1-Dichloroethene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 – – – – – 1.1 <1.0 <1.0 – – – 1.1 <1.0 <1.0 – – – 1.1 <1.0 <1.0 – 

Chloroform µg/L <1.0 2.1 1.6 1.2 <1.0 – – – – – 2.3 1.6 <1.0 – – – 2.4 1.8 <1.0 – – – 2.5 1.9 <1.0 – 

Carbon Tetrachloride µg/L 1.1 12.0 8.0 2.1 <1.0 – – – – – 14.0 3.4 <1.0 – – – 14.0 4.1 <1.0 – – – 14.0 4.6 <1.0 – 

Trichloroethene µg/L <1.0 1.4 <1.0 <1.0 <1.0 – – – – – 1.5 <1.0 <1.0 – – – 1.5 <1.0 <1.0 – – – 1.5 <1.0 <1.0 – 

Tetrachloroethene µg/L <1.0 2.8 2.1 <1.0 <1.0 – – – – – 2.9 <1.0 <1.0 – – – 3.0 <1.0 <1.0 – – – 3.0 <1.0 <1.0 – 

Total VOC's µg/L 1.1 18.3 11.70 3.30 <1.0 – – – – – 21.8 5.0 <1.0 – – – 22.0 5.9 <1.0 – – – 22.1 6.5 <1.0 – 

1,4-Dioxane µg/L – – <3.0 – – <3.0 – – – – – – – – – – – – – – – – – – – – 



          

Table B-6. Laboratory Analytical Data OU-1 Treatment System - February 2007 
Sampling Date 2/1/2007 2/9/2007 2/16/2007 2/21/2007 2/28/2007 

Sample Locations 
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Unit 

Conductivity µS/cm – –  –  –  –  –  –  –  –  –  –  –  520  500  –  –  –  –  –  –  –  –  –  –  500  510  510 530 – – 520 520 – – 

Perchlorate µg/L 210 610 – – 28 <2.00 –  –  –  –  –  –  260  <2.00 –  –  –  –  450  <4.00 –  –  –  –  490  <4.00 295 552 – – 500 <2.00 – – 

Nitrite mg/L <0.25 <0.25 <0.25 – – – – – – – – – – – – – – – – – – – – – – – <0.25 <0.25 <0.25 – – – – – 

Nitrate mg/L 1.1 2.6 2.1 – 1.8 <0.25 –  –  –  –  –  –  1.9  <0.25 –  –  –  –  1.9  2.0  –  –  –  –  2.0  <0.25 1.1 2.7 2.1 – 1.9 <0.25 – – 

Sulfate mg/L 48 46 47 – 47 46 –  –  –  –  –  –  47  48  –  –  –  –  48  48  –  –  –  –  46  45  45 42 43 – 44 44 – – 

Chloride mg/L 36 40 39 – – – – – – – – – – – – – – – – – – – – – – – 36 40 39 – – – – – 

Sulfide mg/L – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – 

TDS mg/L – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – 

TSS mg/L – – <2.5 – – – 4.0 <2.5 – – – – – – – – – – – – – – – – – – – – <2.5 – – – 7.7 <2.5 

Turbidity NTU – – <.10 – – – 1.10 0.16 – – – – – – – – – – – – – – – – – – – – <0.1 – – – 1.00 <0.1 

1,1-Dichloroethene µg/L <1.0 1.5 <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 <1.0 <1.0 – – – 

Chloroform µg/L <1.0 2.4 1.9 <1.0 <1.0 –  –  –  –  –  1.9  <1.0 <1.0 – – – 2.0 <1.0 <1.0 – – – 2.1 <1.0 <1.0 – 1.4 2.5 2.2 1.1 <1.0 – – – 

Carbon Tetrachloride µg/L 1.5 13.0 10.0 <1.0 <1.0 –  –  –  –  –  9.5  <1.0 <1.0 – – – 9.3 <1.0 <1.0 – – – 11.0 <1.0 <1.0 – 2.1 13.0 10.0 <1.0 <1.0 – – – 

Trichloroethene µg/L <1.0 1.5 1.0 <1.0 <1.0 – – – – – <1.0 <1.0 <1.0 – – – <1.0 <1.0 <1.0 – – – 1.0 <1.0 <1.0 – – 1.5 1.0 <1.0 <1.0 – – – 

Tetrachloroethene µg/L <1.0 3.0 2.4 <1.0 <1.0 –  –  –  –  –  1.9  <1.0 <1.0 – – – 2.0 <1.0 <1.0 – – – 2.0 <1.0 <1.0 – – 2.3 1.8 <1.0 <1.0 – – – 

Total VOC's µg/L 1.5 21.4 15.30 <1.0 <1.0 – – – – – 13.3 <1.0 <1.0 – – – 13.3 <1.0 <1.0 – – – 16.1 <1.0 <1.0 – 3.5 20.3 15.0 1.1 <1.0 – – – 

1,4-Dioxane µg/L – – <3.0 – – <3.0 – – – – – – – – – – – – – – – – – – – – – – <3.0 – – <3.0 – – 



                 

Table B-7. Summary of Laboratory Analytical for Metals 
Sampling Date 1/2/2007 

Sampling Location 
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Beryllium mg/L <0.0040 <0.0040 

Magnesium mg/L 17 16 

Calcium mg/L − − 

Vanadium mg/L 0.0030 <0.0030 

Chromium mg/L <0.0050 <0.0050 

Hexavalent Chromium mg/L 1.7 <1.0 

Manganese mg/L 0.015 <0.0050 

Iron mg/L <0.30 <0.30 

Cobalt mg/L <0.0050 <0.0050 

Nickel mg/L <0.010 <0.010 

Copper mg/L <0.010 <0.010 

Zinc mg/L <0.10 <0.10 

Arsenic mg/L <0.0050 <0.0050 

Selenium mg/L <0.0050 <0.0050 

Molybdenum mg/L 0.0080 0.0081 

Silver mg/L <0.0050 <0.0050 

Cadmium mg/L <0.0050 <0.0050 

Antimony mg/L <0.0050 <0.0050 

Barium mg/L 0.066 0.064 

Mercury mg/L <0.0010 <0.0010 

Thallium mg/L 0.0045 <0.0020 

Lead mg/L <0.0050 <0.0050 




