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October 10, 2013 
 

 

Mr. Walter Sprague 

Director of Retail Services 

Pacific Convenience & Fuels LLC Project No. 611 

7180 Koll Center Parkway, Suite 100  VCP Project No. CE0381 

Pleasanton, California  94566 
 

 

Confirmation Soil Sampling Report 

Site 01-056 

500 George Washington Way 

Richland, Washington 
 

Dear Mr. Sprague: 

Environ Strategy Consultants, Inc. (Environ Strategy) is pleased to submit to Pacific 

Convenience and Fuels, LLC (PC&F) this Confirmation Soil Sampling Report summarizing 

activities performed at the above-referenced site (Figure 1). Site assessment activities were 

conducted from July 29 to August 1, 2013, and consisted of advancing seven confirmation soil 

borings (identified as CB-1 through CB-7) to evaluate current soil conditions in areas where 

residual contamination was identified during previous investigations. Soil samples were 

collected from each boring and analyzed for contaminants of concern (COCs). The activities 

were completed in general accordance with Task 3 of the Site Closure Plan (SCP), dated 

January 21, 2011, with modification to focus sampling to onsite locations based on comments 

provided by the Washington State Department of Ecology (Ecology) in the Opinion Letter dated 

March 1, 2013. 

Laboratory analytical results indicate that confirmation soil samples did not contain detectible 

levels of petroleum hydrocarbon constituents, with the exception of one sample which contained 

total petroleum hydrocarbons quantified as gasoline (TPH-Gx) at a concentration below the 

applicable Model Toxics Control Act (MTCA) Method A Cleanup Level. 

Based on the findings of the confirmation soil sampling, and prior site assessment results, the site 

appears to be sufficiently characterized. Laboratory analytical results show that hydrocarbon-

affected soil has been effectively remediated and meets MTCA cleanup criteria. Groundwater 

monitoring results from June 2012 (the most recent data) indicate that residual dissolved-phase 

hydrocarbons exceeding MTCA Method A cleanup levels are localized to the area near MW-32, 

located southwest of the former UST cavity.  Environ Strategy recommends proceeding with the 

remedial strategy as outlined in SCP, including conducting consecutive quarterly groundwater 

monitoring (Task 2) and evaluation of groundwater conditions.   

A summary of the field observations, findings and results of the present study are presented in 

the following sections. 



Confirmation Soil Sampling Report 

 
Station 01-056 Page 2 of 11 

Richland, Washington October 10, 2013   

 

    
 

If there are questions regarding this report, or if additional information is required, please do not 

hesitate to contact the undersigned at (714) 919-6500. 

  

Sincerely, 

ENVIRON STRATEGY 
 

 

 

 

Becky L. Hawkins, L.G. 2880 Laura Skow, L.G. 2882 

Project Geologist Project Manager 
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SITE AND CONTRACTOR OVERVIEW 

 

Site Location: Site 01-056 

500 George Washington Way 

Richland, Washington 

 

Environmental Consultant: Environ Strategy Consultants, Inc. 

 1036 West Taft Avenue, Suite 200 

 Orange, California  92865 

 

Drilling Contractor: Cascade Drilling, LP  

 P.O. Box 1184 

 Woodinville, Washington  98072 

 Drilling License No.  1425 (Jeff Jones) 

 

Laboratory Contactor: ESN Northwest, Inc. 

 1210 Eastside Street SE, Suite 200 

 Olympia, Washington  98501 

 WADOE Accreditation No. C574-11 

 

Waste Transporter: NRC 

 720 North California Street, Suite E 

 Pasco, WA  99301 

 U.S. DOT License No. 502728 

 

SITE DESCRIPTION 

The site is located at 500 George Washington Way in Richland, Washington. The site is an 

approximate 1.42-acre parcel located on the east side of George Washington Way approximately 

800 feet west of the Columbia River. The site is currently an active retail fueling station with a 

convenience store, two pump islands with one dispenser each and three 10,000-gallon 

underground storage tanks (USTs). The site is located in a commercial and residential land-use 

area with a large public park located to the east. Pertinent site features are shown on Figure 2. 

 

The subject site lies at an elevation of approximately 375 feet above mean sea level (amsl). The 

topography slopes to the east-northeast toward the Columbia River (Lake Wallula) in the 

immediate vicinity of the site. The Columbia River is located adjacent to the site and flows in a 

southerly direction. 

 

SCOPE OF WORK 

Seven confirmation soil borings (identified as CB-1 through CB-7) were advanced in the vicinity 

of the existing pump islands and the former UST cavity to evaluate current soil conditions. The 

confirmation boring locations are shown on Figure 2.  
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The confirmation borings were advanced in areas that contained elevated concentrations of 

petroleum hydrocarbons in soil based on historical soil sample results and near monitoring wells 

where residual impact to groundwater was reported based on recent groundwater analytical 

results. Soil analytical results from previous assessment borings are summarized in Table 1 and 

shown on Figure 3. Historical groundwater analytical results are summarized in the tables 

provided as Appendix A. As shown in Table 1 and Figure 3, historical analytical results indicate 

that soil samples collected from MW-1 (former UST cavity) and RW-1 prior to remediation, 

contained TPH-Dx, TPH-Gx, and BTEX (benzene, toluene, ethylbenzene and total xylenes) 

compounds above MTCA Method A Cleanup Levels. A submerged hydrocarbon smear zone was 

also identified beneath the site at a depth of approximately 5 to 10 feet below the water table (35 

to 40 feet bgs) based on a review of historical data and soil boring logs. Figures prepared by 

others showing the extent of the submerged smear zone are included as Appendix B. 

 

Past remedial efforts at the site have included operation of an SVE/AS system from 1996 

through mid-2008, hydrogen peroxide pilot testing in 2003, hydrogen peroxide injection into 

monitoring wells in 2005, and remediation wells equipped with Plume Eater technolgy which 

operated intermittently from 2006 through 2007. During this period, a reduction in COCs was 

reported based on site O&M and groundwater monitoring data; however, confirmation soil 

sampling had not been performed. A summary of site assessment and remedial activities is 

provided as Appendix C.  

 

Groundwater monitoring and sampling was conducted in the Second Quarter 2012 

(June 6 & 7, 2012) and results indicated that dissolved-phase hydrocarbons are at low to non-

detectible levels in a majority of the site monitoring wells. Only one groundwater sample 

(MW-32) collected during the June 2012 event contained fuel hydrocarbons (TPH-Gx) at a 

concentration exceeding the respective MTCA Method A Cleanup Level (Appendix A). The 

groundwater plume appears localized to the area of Wells MW-01, MW-04, MW-05, MW-06, 

MW-07, MW-32 and MW-33, located downgradient of the former tank cavity. A review of 

historical groundwater analytical results show fluctuating TPH-Gx and benzene concentrations in 

Wells MW-4 and MW-32 at levels above and below the MTCA Method A Cleanup Levels. 

Overall, hydrocarbon trend analyses for TPH-Gx and benzene show generally stable to 

decreasing concentrations in a majority of the site wells. Additional details regarding the 

groundwater monitoring results are presented in the Second Quarter 2012 Groundwater 

Monitoring Report, dated August 9, 2012.   

 

The objective of this assessment was to collect additional soil data to support site closure. The 

MTCA Method A Cleanup Levels for Unrestricted Land Use are the primary criteria for 

determining whether soil and groundwater have been effectively remediated.   

 

The following section provides a brief summary of the confirmation soil sampling field activities 

and analytical results. Subsequent sections provide a more detailed summary of the field 

activities, observations and findings and analytical results along with conclusions and 

recommendations.  
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SITE ASSESSMENT SUMMARY DATA 

Field Activity Details 

Drilling & Sampling Date(s): July 29, to August 2, 2013 

One-Call Ticket No.: 13188481 

Number of Borings: 7 

Drilling Method: AMS Roto Sonic 17-C track mounted rig 

Depth to Groundwater: ~35 to 40 feet bgs
(1)

 

Total Depth: 45 feet bgs
(2)

 

Total Drums Generated: 9 (55-gallon, 7 soil cuttings, 2 decon water) 

 

Soil Sampling Details 

Sampling Method: Rotosonic, core barrel with EPA 5035 Preparation 

Number of Samples: 58 

Highest PID Reading: 1,412 ppmv  

Sample Analyses: TPH-Gx by EPA 5035/NWTPH-Gx 

 TPH-Dx/Ox by EPA 5035/NWTPH-Dx/Dx Extended 

 B/T/E/X by EPA 5035/8260 

 

Soil Analytical Results (see Table 2)  
TPH-Gx Detects: 1 Maximum: 16 mg/kg 

TPH-Dx Detects: 0 Maximum: ND (<50 mg/kg) 

TPH-Ox Detects: 0 Maximum: ND (<100 mg/kg) 

B/T/E/X Detects: 0 Maximum: ND (<0.02/<0.05/<0.05/<0.15 mg/kg) 
 

(1):  Based on field data 

(2):  Total depth of Borings CB-4 and CB-6; Borings CB-1 through CB-3 and CB-7 were drilled to 40 ft bgs. 

 

 

FIELD ACTIVITIES 

The following subsections provide a summary of the field activities conducted as part of the 

scope of work. Field activities were conducted in accordance with the Site Health and Safety 

Plan (HASP), dated May 2013. Before commencing field activities a daily “tailgate” health and 

safety meeting was conducted by Environ Strategy personnel with contracted employees. The 

site safety briefing form is included as Appendix D. Upon request, an electronic copy of the 

HASP will be forwarded to PC&F as a separate, stand-alone document. 

 

Pre-marking, Permitting and Notifications 

The proposed boring locations were pre-marked in white spray paint and cleared of potential 

subsurface utilities/structures using geophysical techniques and reviewing as-built drawings. A 

private utility locator (Utilities Plus, LLC) was contracted to identify onsite subsurface 

utilities/structures within the proposed work areas.   

 

A Notice of Intent to Construct permit was submitted to the Department of Ecology (DOE) by 

the drilling contractor (Cascade Drilling, LP). The DOE was notified 72 hours before drilling in 
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accordance with the permit requirements. In addition, the State of Washington’s mandatory 

underground utility locator, One-Call, was notified 72 hours before initiating field activities and 

requested to mark and delineate underground utilities servicing the site.   

 

Drilling and Soil Sampling Activities 

From July 29 to August 1, 2013, drilling and soil sampling activities were conducted at the site. 

Seven confirmation soil borings (CB-1 through CB-7) were advanced using a Sonic CRS-17-C 

drill rig. Borings CB-1 and CB-2 were advanced adjacent to the existing pump islands, CB-3 was 

advanced adjacent to the former UST cavity and near VW-1 where contamination (pre-

remediation) was identified in boring logs, and CB-4 was advanced through the former tank 

cavity (source area). Borings CB-5, CB-6 and CB-7 were advanced to provide coverage of the 

area downgradient of the former tank cavity and near Well MW-32 which had a groundwater 

exceedance for benzene in November 2011.  

 

Each soil boring was cleared of potential subsurface utilities to an approximate depth of 5 feet 

bgs using a hand auger. The borings were continuously sampled using a double-cased system 

consisting of an inner core barrel (10 feet long, 3.5-inch diameter) and a larger override casing 

(6-inch diameter). The core barrel was advanced and then the override casing was vibrated 

around the core barrel to case the borehole and allow for retrieval of the soil core. The soil core 

was extruded from the core barrel directly into a plastic bag, forming a sleeve around the sample. 

The next sample interval was collected using a clean section of core barrel and overriding casing 

was added to the drill string to continue advancement of the boring. This process was repeated 

until reaching the terminal depth at each borehole. Borings CB-1 through CB-3, CB-5 and CB-7 

were advanced to a depth of 40 feet bgs; CB-4 and CB-6 were advanced to 45 feet bgs. 

 

The retrieved soil cores were inspected and logged in accordance with the Unified Soil 

Classification System by a licensed Professional Geologist. Consistent with previous 

investigations, subsurface soil consisted of silty sand with gravel and gravel with sand to 

approximately 45 feet bgs, the maximum depth explored during this assessment.  

 

Soil samples were collected at approximate 5-foot depth intervals for laboratory analysis and 

field screening. Field screening for volatile organic compounds (VOCs) was performed using a 

photo-ionization detector (PID) by placing a disaggregated portion of each sample in a sealed 

container and monitoring the soil for head-space volatility. The lithologic descriptions, PID 

readings, and other visual and olfactory observations were recorded in the boring logs and are 

presented in Appendix E.   

 

Soil samples submitted for laboratory analysis were collected in accordance with EPA Method 

5035 using laboratory-prepared VOA (volatile organic aromatics) vials. Each soil sample was 

comprised of two, 5-gram soil cores inserted into the vials and one 4-ounce glass soil jar. Sample 

containers were capped, labeled, immediately stored on ice in a cooler and delivered to the 

analytical laboratory under chain-of-custody. 
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Down-hole drilling and sampling equipment were cleaned using a decontamination process 

consisting of a non-phosphate, laboratory-grade detergent wash and triple-rinsed. Tools and 

drilling rods were allowed to dry prior to use. Soil sampling equipment was cleaned in a soapy 

wash with a laboratory-grade detergent and triple rinsed. 

 

Soil borings were backfilled with hydrated bentonite chips and capped at the surface to match 

surrounding surface conditions. Additional details regarding the general field procedures used 

during the assessment are provided in Appendix E. 

 

Laboratory Analysis 

Soil samples were submitted under chain-of-custody to ESN Northwest, Inc., of Olympia, 

Washington for chemical analysis. Soil samples were analyzed for TPH-Gx by Method 

NWTPH-Gx, TPH-Dx and TPH-Ox by Method NWTPH-DX/Dx Extended, and BTEX by EPA 

Method 8260.  

 

A copy of the laboratory analytical report is provided as Appendix F. The soil analytical results 

are summarized in Table 2 and illustrated in Figure 3.  

 

Waste Management 

Soil cuttings and decontamination fluids generated during the field activities were placed into 

nine Department of Transportation approved drums. The drums were appropriately sealed, 

labeled and staged in a secure location onsite pending waste characterization. The drums were 

removed from the site on August 26, 2013 by a certified waste hauler. A copy of the non-

hazardous waste manifest documenting the transportation and disposal of the waste material is 

included as Appendix G. 

 

ASSESSMENT FINDINGS 

The results of the confirmation soil sampling are bulleted below. For discussion purposes, 

analytical results are evaluated based on the DOE’s MTCA Chapter 70.105D RCW and Cleanup 

Regulation Chapter 173-340 WAC (Publication No. 94-06, revised October 2007). Specifically, 

the soil analytical results from this assessment are summarized in Table 2 and are compared to 

the respective MTCA Method A Cleanup Levels for Unrestricted Land Use (Table 745-1). 

Historical soil analytical results are summarized in Table 1. Historical groundwater monitoring 

data and figures showing the groundwater gradient and distribution of dissolved-phase fuel 

hydrocarbons on June 6, 2012 are included as Appendix A.  

• Soil encountered during this assessment consists predominately of silty sand with gravel 

and gravel with sand to approximately 45 feet bgs, the maximum depth explored. 

• Groundwater was encountered at between 35 to 40 feet bgs during drilling activities.  

• As shown in the boring logs for CB-1, CB-3 and CB-7, there was no evidence of 

petroleum hydrocarbon impact based on visual and olfactory observations, and field PID 

readings were negligible (<10 ppm, see Table 2). Slight petroleum odor was noted in 
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boring CB-4 between 35 and 40 feet bgs (saturated soils) and field PID readings were 

recorded at 211 ppm in the 35-foot soil sample (CB-4-35) and attenuated with depth 

(12.1 ppm, CB-4-45). Field PID readings exceeding 10 ppm were also recorded for the 

following samples: CB-2-30 (48.7), CB-2-40 (26 ppm), CB-5-30 (24.4 ppm), CB-6-35 

(1,412 ppm), CB-5-30 (48.7 ppm); field PID readings for the remaining soil samples 

were negligible. 

• A total of 58 soil samples were collected and submitted for laboratory analysis of the 

following COCs: TPH-Gx, TPH-Dx, TPH-Ox and BTEX. As shown in Table 2, TPH-Gx 

was detected in only one soil sample (CB-4-35) at a concentration of 16 mg/kg; 

remaining soil samples did not contain detectible levels of TPH-Gx (<10 mg/kg). Further, 

TPH-Dx, TPH-Ox and BTEX were not detected at or above the laboratory detection 

limits in any of the analyzed soil samples collected during this assessment. The TPH-Gx 

detection in sample CB-4-35 and the laboratory detection limits for the remaining COCs 

are below the respective MTCA Method A soil cleanup levels.   

• For comparison, TPH-Gx and benzene soil sample results from this assessment and 

previous assessments are shown on Figure 3. As shown in Figure 3, analytical results for 

the confirmation samples indicate that current adsorbed-phase petroleum hydrocarbon 

concentrations are lower than pre-remediation soil levels and are well below MTCA 

Method A cleanup levels (Table 1 and Table 2). For example, pre-remediation samples 

MW-1@20’ and MW-1@25 (former UST cavity) contained TPH-Gx at 1,500 mg/kg and 

570 mg/kg, respectively; whereas TPH-Gx was non-detect (<10 mg/kg) in the 

corresponding confirmation samples CB-4-20 and CB-4-25. Further, confirmation 

samples collected from 35 to 45 feet bgs (saturated zone) generally correspond to the 

depth of the submerged smear zone identified during previous assessments; laboratory 

analytical results for these samples demonstrate that COC concentrations in soil within 

this interval are below cleanup levels. 

• Analytical results for Borings CB-3 and CB-4 located near and within the former tank 

cavity, respectively, fill recognized data gaps and confirm that residual contamination at 

the source area meets soil cleanup criteria. Similarly, analytical results for CB-1 and 

CB-2 show that soil in the area of the existing pump islands is below cleanup levels and 

the site does not appear to be impacted by ongoing fueling activities. Borings CB-5, CB-6 

and CB-7 confirm that soil cleanup criteria is met downgradient of the source area and 

near impacted groundwater monitoring wells (Table 1, Table 2 and Figure 3).  

 

CONCLUSIONS AND RECOMMENDATIONS 

The field and analytical results for confirmation borings CB-1 through CB-7 have further 

characterized the nature and extent of soil contamination beneath the site and demonstrate that 

COC concentrations in soil collected in the vicinity of the former USTs and existing pump 

islands are below MTCA Method A cleanup levels. Based on these findings, soil beneath the 

property is in compliance with MTCA cleanup criteria and meets the standard points of 

compliance. 
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The DOE provided an opinion on the completed corrective actions and proposed remedial 

strategy in response to the application submitted to the Voluntary Cleanup Program (VCP). A 

copy of the letter dated March 1, 2012 is provided in Appendix H. With regard to DOE 

comments, analytical results for confirmation soil samples collected in the areas of the former 

tank cavity, existing pump islands and near impacted wells show that soil cleanup levels have 

been met in the source area. Based on these findings, it appears that soil contamination detected 

in prior investigations was remediated by prior cleanup efforts (AS/SVE, hydrogen peroxide 

injection) and/or has attenuated over time. Consequently, the nature and extent of hydrocarbon 

impact beneath the site appears to be adequately defined and additional soil assessment does not 

appear warranted at this time.  

 

A groundwater monitoring and sampling event is planned for the Fourth Quarter 2013. Data 

obtained will be used to evaluate current groundwater conditions and to select an appropriate 

cleanup action for residual groundwater impacts. It is recommended that consecutive quarterly 

groundwater monitoring (Task 2 of the SCP) be conducted to better evaluate well concentrations 

over seasonal variations and provide the data required for the direct comparison approach for 

compliance evaluation. As indicated in the DOE Opinion Letter, a minimum of eight consecutive 

quarters of groundwater monitoring data will be required to demonstrate compliance with 

MTCA. 

 

Environ Strategy is pleased to be of service to Pacific Convenience and Fuels, LLC. If there are 

questions regarding this report or if additional site information is required, please do not hesitate 

to contact Environ Strategy at (714) 919-6500. 
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ACRONYMS 

 

amsl: above mean sea level 

bgs: below ground surface 

BTEX: benzene, toluene, ethylbenzene and total xylenes 

DOE: Department of Ecology  

DOT: Department of Transportation 

EPA: Environmental Protection Agency 

ft: feet 

HASP: health and safety plan 

mg/kg: milligrams per kilogram 

MTBE: methyl tert-butyl ether 

na: not applicable 

ND: not detected 

Pb: lead 

PID: photo-ionization detector 

ppb: parts per billion 

ppm: parts per million 

CB: confirmation soil boring 

TPH-Dx: total diesel-range petroleum hydrocarbons  

TPH-Gx: total gasoline-range petroleum hydrocarbons  

TPH-Ox: total lube oil-range petroleum hydrocarbons  

UST: underground storage tank 

VOA: volatile organic analysis 

VOCs: volatile organic compounds 
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TABLES 



TABLE 1

Historical Soil Sample Analytical Results

Site 01-056

Richland, Washington

1 of 1

Sample Sample

Sample 

Depth TPH-Dx TPH-Gx Benzene Tolune

Ethyl-

benzene

Total 

Xylenes

Number Date (ft bgs) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

WTPH-D WTPH-G

MW-1 MW-1 @ 20' 6/7/93 20 1,000 1,500 ND<0.75 6.7 22 340
MW-1 @ 25' 6/7/93 25 400 570 ND<1.5 6.4 11 95

VW-1 VW-1 @ 15' 6/7/93 15 ND<50 ND<5 ND<0.015 ND<0.015 ND<0.015 ND<0.045

VW-1 @ 25' 6/7/93 25 ND<50 ND<5 ND<0.015 ND<0.015 ND<0.015 ND<0.045
MW-2 MW-2 @ 5' 6/8/93 5 ND<50 ND<5 ND<0.015 ND<0.015 ND<0.015 ND<0.045

MW-2 @ 10' 6/8/93 10 ND<50 ND<5 ND<0.015 ND<0.015 ND<0.015 ND<0.045

MW-2 @ 27' 6/8/93 27 ND<50 ND<5 ND<0.015 ND<0.015 ND<0.015 ND<0.045
B-3 B-3 @ 18' 6/7/93 18 ND<50 ND<5 ND<0.015 ND<0.015 ND<0.015 ND<0.045

B-3 @ 30' 6/7/93 30 ND<50 ND<5 ND<0.015 ND<0.015 ND<0.015 ND<0.045
MW-6 MW-6 S-2 3/21/95 9.2-10.7 <17.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-7 MW-7 S-2 3/20/95 8.0-9.0 <15.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-7 S-3C 3/20/95 15.0-16.0 <16.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-8 MW-8 S-2 3/21/95 9.0-10.4 <16.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-9 MW-9 S-1 3/22/95 9.0-10.5 <16.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-9 S-3 3/22/95 27.0-28.5 <16.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-10 MW-10 S-1 3/21/95 4.5-6.0 <18.0 <4.0 <0.4 <0.4 <0.4 <0.4

MW-10 S-2 3/21/95 10.0-12.0 <18.0 <4.0 <0.4 <0.4 <0.4 <0.4

MW-10 S-3 3/21/95 14.5-16.0 <16.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-11 MW-11 S-2 3/22/95 19.0-20.0 <15.0 <3.0 <0.3 <0.3 <0.3 <0.3

MW-11 S-4 3/22/95 27.5-28.5 <16.0 <3.0 <0.3 <0.3 <0.3 <0.3

RW-1 MW-12 S-2 3/23/95 33.0-34.5 220 2,900 <22.0 <22.0 27 110

200 100 0.5 40 20 20

Notes:

Bold where results exceeded cleanup levels at the time

(1):  MTCA Method A Table 740-1 for unrestricted land use, WAC 173-340-900 Tables, Historical Cleanup Level

Benzene, toluene, ethylbenzene, total xylenes analyzed by EPA Method 8020

ND: Not detected at indicated detection limit

<: Not detected at indicated detection limit

ft bgs:  feet below ground surface

mg/kg:  milligrams per kilogram

TPH-Dx:  total petroleum hydrocarbons quantified as diesel, Ecology Method WTPH-D

TPH-Gx:  total petroleum hydrocarbons quantified as gasoline, Ecology Method WTPH-G

Soil 

Boring 

ID
EPA Method 8020

MTCA Method A Cleanup Levels 
(1)



TABLE 2

Confirmation Soil Sample Analytical Results

Site 01-056

Richland, Washington

Page 1 of 2

TPH-Gx TPH-Dx B T E X

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(ft bgs) (ppmv) NWTPH-Gx NWTPH-Dx

CB-1 CB-1-5 07/29/13 5 1.6 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-1-10 07/29/13 10 7.3 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-1-15 07/29/13 15 8.3 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-1-20 07/29/13 20 2.8 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-1-25 07/29/13 25 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-1-30 07/29/13 30 0.8 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-1-35 07/29/13 35 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-1-40 07/29/13 40 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2 CB-2-5 07/30/13 5 0.6 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2-10 07/30/13 10 0.4 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2-15 07/30/13 15 0.7 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2-20 07/30/13 20 0.9 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2-25 07/30/13 25 3.4 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2-30 07/30/13 30 48.7 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2-35 07/30/13 35 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-2-40 07/30/13 40 26 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3 CB-3-5 07/30/13 5 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3-10 07/30/13 10 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3-15 07/30/13 15 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3-20 07/30/13 20 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3-25 07/30/13 25 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3-30 07/30/13 30 6.4 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3-35 07/30/13 35 3.2 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-3-40 07/30/13 40 2.0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4 CB-4-5 07/31/13 5 1.1 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-10 07/31/13 10 1.7 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-15 07/31/13 15 2.2 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-20 07/31/13 20 0.0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-25 07/31/13 25 0.0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-30 07/31/13 30 3.1 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-35 07/31/13 35 211 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-40 07/31/13 40 44.4 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-4-45 07/31/13 45 12.1 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5 CB-5-5 07/29/13 5 4.2 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5-10 07/29/13 10 2.5 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5-15 07/29/13 15 3.3 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5-20 07/29/13 20 2.1 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5-25 07/30/13 25 5.8 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5-30 07/30/13 30 25.5 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5-35 07/30/13 35 1.8 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-5-40 07/30/13 40 0 <10 <50 <0.02 <0.05 <0.05 <0.15

Soil 

Boring 

ID EPA Method 5035/8260

Sample 

Number

Sample 

Date

Sample 

Depth

PID 

Reading



TABLE 2

Confirmation Soil Sample Analytical Results

Site 01-056

Richland, Washington

Page 2 of 2

TPH-Gx TPH-Dx B T E X

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

(ft bgs) (ppmv) NWTPH-Gx NWTPH-Dx

Soil 

Boring 

ID EPA Method 5035/8260

Sample 

Number

Sample 

Date

Sample 

Depth

PID 

Reading

CB-6 CB-6-5 07/31/13 5 0.9 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-6-10 07/31/13 10 0.8 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-6-15 07/31/13 15 2.0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-6-20 07/31/13 20 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-6-25 07/31/13 25 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-6-30 07/31/13 30 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-6-35 07/31/13 35 1,412 16 <50 <0.02 <0.05 <0.05 <0.15

CB-6-40 07/31/13 40 4.4 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-6-45 07/31/13 45 3.0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7 CB-7-5 07/31/13 5 0.5 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7-10 07/31/13 10 0.6 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7-15 07/31/13 15 8.3 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7-20 07/31/13 20 0 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7-25 07/31/13 25 2.5 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7-30 08/01/13 30 4.2 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7-35 08/01/13 35 6 <10 <50 <0.02 <0.05 <0.05 <0.15

CB-7-40 08/01/13 40 0 <10 <50 <0.02 <0.05 <0.05 <0.15

100/30(2) 2,000 0.03 7 6 9

Notes:
Bold where results exceed cleanup levels mg/kg:  milligrams per kilogram

(1):  MTCA Method A Table 740-1 for unrestricted land use, WAC 173-340-900 Tables MTCA:  Model Toxics Control Act

(2):  100 mg/kg when benzene is absent and 30 mg/kg when benzene is present PID:  photoionization detector

<:  not detected above laboratory reporting limit ppmv:  parts per million by volume

BTEX:  benzene, toluene, ethylbenzene, total xylenes TPH-Dx:  total diesel-range petroleum hydrocarbons

ft bgs:  feet below ground surface TPH-Gx:  total gasoline-range petroleum hydrocarbons

MTCA Method A Cleanup Levels(1)
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Table 1

Summary of Groundwater Monitoring Data - Second Quarter 2012

Pacific Convenience and Fuels Site 01-056

Richland, Washington

Page 1 of 1

TPH-Gx 

(µg/L)

B          

(µg/L)

T              

(µg/L)

E          

(µg/L)

X               

(µg/L)

MTBE 

(µg/L)

EDB 

(µg/L)

EDC 

(µg/L)

Lead 

(µg/L) *

Other 

VOCs

Dissolved 

Oxygen  

(mg/L)

ORP                  

(mV)

Conductivity 

(µs/cm)
pH 

Temp 

(°C)

Turbidity 

(NTU)

Ferrous 

Iron         

(mg/L)

DTP         

(ft btoc)

DTW       

(ft btoc)

DTB     

(ft btoc)

PT       

(feet)

CASING 

(ft amsl)

GW            

(ft amsl)

DTW ∆    ∆    ∆    ∆    

(ft amsl)

DIA 

(inches)

SCREEN  

(ft bgs)

MW-01 Active 06/07/12 108 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- (3) 0.71 -67.4 1,130 7.09 16.85 14 1.4 na 30.94 45.30 na 372.77 341.83 1.23 4 12-47

MW-02 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 31.79 44.60 na 373.81 342.02 1.23 4 5-45

MW-03 Active 06/07/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 (4) 3.74 37.9 1,385 7.21 17.71 58 0.0 na 30.48 33.56 na 372.68 342.20 1.37 2 19-44

MW-04 Active 06/07/12 256 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- (5) 0.35 -97.1 1,056 7.20 16.89 7 2.2 na 30.81 39.60 na 372.92 342.11 1.37 2 19.5-44.5

MW-05 Active 06/06/12 834 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- (6) 0.81 -96.5 1,003 7.29 19.45 10 1.9 na 30.90 42.30 na 373.03 342.13 1.40 2 19.5-44.5

MW-06 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 14.11 19.08 na 354.52 340.41 1.25 2 4-19

MW-07 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- na 4.09 91.8 572 6.92 15.88 4 0.0 na 14.96 18.93 na 355.83 340.87 1.02 2 4-20

MW-13 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 12.42 21.15 na 353.67 341.25 1.34 2 4-19

MW-17 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 12.82 18.90 na 354.28 341.46 1.47 2 2-22

MW-18 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 14.10 25.54 na 354.51 340.41 -- 4 4-24

MW-19 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 14.97 17.50 na 356.17 341.20 -- 4 4-19

MW-20 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 32.12 38.63 na 374.30 342.18 -- 2 19-39

MW-23 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- na 1.86 118.7 766 6.90 14.01 4 0.0 na 10.05 23.75 na 352.01 341.96 1.67 2 4-24

MW-25 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- (7) 0.81 89.8 948 7.07 16.42 6 0.0 na 14.68 25.03 na 355.96 341.28 1.25 2 5-25

MW-27 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 12.42 21.48 na 354.62 342.20 1.44 2 7-22

MW-30 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 13.41 24.08 na 355.43 342.02 -- 2 10-25

MW-31 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- (8) 0.34 45.1 871 7.20 15.55 11 0.0 na 13.02 24.11 na 355.03 342.01 1.27 2 10-25

MW-32 Active 06/06/12 981 0.89 J <0.5 0.84 J <0.5 <0.5 <0.5 <0.5 -- (9) 0.39 -131.7 1,110 7.16 18.73 4 2.8 na 31.95 44.58 na 374.06 342.11 1.20 2 25-45

MW-33 Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- na 31.72 44.60 na 373.95 342.23 -- 2 25-45

1,000/800
(2) 5 1,000 700 1,000 20 0.01 5 15 † na na na na na na na na na na na na na na na na

Notes:

Results in BOLD indicate detections that exceed MTCA Method A cleanup levels for groundwater btoc:  below top of casing

* Select samples were further analyzed for dissolved lead by EPA Method 7420 DIA:  casing diameter

(1):  MTCA Method A Table 720-1 for groundwater, WAC 173-340-900 Tables DTB:  depth to bottom

(2):  1,000 µg/L when benzene is absent and 800 µg/L when present DTP:  depth to product

(3):  MW-01: sec-Butylbenzene (2.89 µg/L) DTW:  depth to water

(4):  MW-03: Chloroform (1.31 µg/L); PCE (4.3 µg/L) EDB:  1,2-dibromoethane

(5):  MW-04: Cis-1,2-Dichloroethene (2.2 µg/L); TCE (1.48 µg/L); sec-Butylbenzene (5.1 µg/L) EDC:  1,2-dichloroethane

(6):  MW-05: Vinyl Chloride (1.17 µg/L); Cis-1,2-dichloroethene (2.06 µg/L); Isopropyl benzene (1.75 µg/L); ft:  feet

       n-Propyl benzene (1.32 µg/L); tert-Butylbenzene (0.68 J µg/L); sec-Butylbenzene (9.64 µg/L); n-Butylbenzene (1.47 µg/L) GW:  groundwater

(7):  MW-25: PCE (4.01 µg/L) J:  value detected between method detection limit and reporting limit. See attached laboratory report for reporting limits.

(8):  MW-31: TCE (1.13 µg/L); PCE (1.04 µg/L) mg/L:  milligrams per Liter

(9):  MW-32: Cis-1,2-Dichloroethene (3.54 µg/L); TCE (0.66 J µg/L); Isopropyl benzene (7.89 µg/L); MTBE:  methyl tert-butyl ether

         n-Propyl benzene (33.2 µg/L); tert-Butylbenzene (0.77 J µg/L); p-Isopropyl toluene (0.95 J µg/L); MTCA:  Model Toxics Control Act

         1,2,4-Trimethyl benzene (5.54 µg/L); sec-Butylbenzene (14.7); n-Butylbenzene (5.28);  mV:  millivolts

--:  not analyzed / not measured / unknown na:  not applicable

<:  less than the laboratory reporting limit NTU:  Nephelometric turbidity unit

°C:  degree celsius ORP:  oxygen reduction potential

µg/L:  micrograms per Liter PT:  product thickness

µs/cm:  microsiemens per centimeter PCE:  tetrachloroethylene

Active:  groundwater well currently used for monitoring TCE:  trichloroethylene

amsl:  above mean sea level TPH-Gx:  total gasoline-range petroleum hydrocarbons, analyzed by Northwest Method NWTPH-Gx

bgs: below ground surface †:  Cleanup level designated for TCE and PCE is 5 µg/L; MTCA Table 720-1, “Method A Ground Water Cleanup Levels” does not designate cleanup levels for the additional VOCs detected. 

BTEX:  benzene, toluene, ethylbenzene, and total xylenes

WELL ELEVATION WELL

MTCA Method A Cleanup Goals
(1)

WELL ID
WELL 

STATUS

SAMPLE 

DATE

WATER QUALITY PARAMETERS MONITORING PARAMETERSANALYTICAL PARAMETERS



Table 2

Summary of Historical Groundwater Monitoring Data

Pacific Convenience and Fuels Site 01-056

Richland, Washington

Page 1 of 15

Casing 

(ft amsl)

DTW      

(ft btoc)

GW           

(ft amsl)

DTW ∆    ∆    ∆    ∆    

(ft amsl)

TPH-Gx 

(µg/L)

B     

(µg/L)

T  

(µg/L)

E   

(µg/L)

 X   

(µg/L)

MTBE 

(µg/L)

EDB 

(µg/L)

EDC 

(µg/L)

Total Lead 

(µg/L)

Dissolved 

Lead (µg/L)

MW-01 Active 08/01/05 372.77 31.51 341.26 -- 1,020 3.33 <0.500 7.66 4.19 <5.00 <0.500 <0.500 21.5 --

Active 10/03/05 372.77 -- -- -- -- -- -- -- -- -- -- -- 1.15 1.11

Active 06/14/06 372.77 30.82 341.95 -- 167 <0.500 <0.500 <0.500 <1.00 -- -- -- 1.54 <1.00

Active 08/16/06 372.77 30.84 341.93 -0.02 557 2.66 <0.500 0.797 2.00 -- -- -- 5.36 <1.00

Active 11/13/06 372.77 31.19 341.58 -0.35 240 <1 3 <1 <3 -- -- -- <1 <1

Active 02/24/07 372.77 32.11 340.66 -0.92 1,000 3 28 4 8 -- -- -- 4.30 <1

Active 06/14/07 372.77 30.52 342.25 1.59 550 4 19 2 4 -- -- -- 3.53 <1

Active 09/11/07 372.77 30.32 342.45 0.2 860 <1 23 3 4 -- -- -- -- --

Active 12/18/07 372.77 32.21 340.56 -1.89 760 <1 27 4 6 -- -- -- -- --

Active 03/26/08 372.77 32.52 340.25 -0.31 <100 <1 <1 <1 <3 -- -- -- -- --

Active 06/16/08 372.77 30.80 341.97 1.72 510 <1 18 2 4 -- -- -- <1 --

Active 07/12/10 372.77 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 372.77 32.17 340.60 -1.37 <50 6.09 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 06/07/12 372.77 30.94 341.83 1.23 108 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

MW-02 Active 08/02/05 373.81 32.32 341.49 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 3.17 --

Active 11/09/05 373.81 32.56 341.25 -0.24 <50.0 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 3.90 --

Active 02/16/06 373.81 32.94 340.87 -0.38 <50.0 <0.500 <0.500 <0.500 <3.00 -- -- -- <1.00 <1.00

Active 04/14/06 373.81 31.67 342.14 1.27 161 0.518 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 08/16/06 373.81 31.38 342.43 0.29 63.4 <0.500 <0.500 <0.500 <1.00 -- -- -- 2.58 --

Active 11/01/06 373.81 32.01 341.80 -0.63 <100 <1 <1 <1 <3 -- -- -- 1.58 --

Active 02/24/07 373.81 32.95 340.86 -0.94 <100 <1 <1 <1 <3 -- -- -- 3.18 --

Active 06/14/07 373.81 31.41 342.40 1.54 <100 <1 <1 <1 <3 -- -- -- 1.66 --

Active 09/11/07 373.81 31.27 342.54 0.14 950 <1 30 12 9 -- -- -- -- --

Active 12/18/07 373.81 33.04 340.77 -1.77 <100 <1 <1 <1 <3 -- -- -- -- --

Active 03/26/08 373.81 33.35 340.46 -0.31 <100 <1 <1 <1 <3 -- -- -- -- --

Active 06/16/08 373.81 31.65 342.16 1.70 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 373.81 32.14 341.67 -0.49 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- 12.5

Active 11/10/11 373.81 33.02 340.79 -0.88 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- <10

Active 06/06/12 373.81 31.79 342.02 1.23 -- -- -- -- -- -- -- -- -- --

MW-03 Active 08/03/05 372.68 31.41 341.27 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 15.3 --

Active 10/03/05 372.68 -- -- -- -- -- -- -- -- -- -- -- 5.96 <1.00

Active 08/16/06 372.68 30.58 342.10 -- <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 19.6 <1.00

Active 02/22/07 372.68 31.81 340.87 -1.23 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 372.68 30.30 342.38 1.51 -- -- -- -- -- -- -- -- -- --

ANALYTICAL PARAMETERS
WELL 

ID

WELL 

STATUS

SAMPLE 

DATE

WELL ELEVATION
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Summary of Historical Groundwater Monitoring Data

Pacific Convenience and Fuels Site 01-056

Richland, Washington
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Casing 

(ft amsl)

DTW      

(ft btoc)

GW           

(ft amsl)

DTW ∆    ∆    ∆    ∆    

(ft amsl)

TPH-Gx 

(µg/L)

B     

(µg/L)

T  

(µg/L)

E   

(µg/L)

 X   

(µg/L)

MTBE 

(µg/L)

EDB 

(µg/L)

EDC 

(µg/L)

Total Lead 

(µg/L)

Dissolved 

Lead (µg/L)

ANALYTICAL PARAMETERS
WELL 

ID

WELL 

STATUS

SAMPLE 

DATE

WELL ELEVATION

MW-03 Active 09/11/07 372.68 30.24 342.44 0.06 <100 <1 <1 <1 <3 -- -- -- 4.05 --

con't Active 12/18/07 372.68 31.93 340.75 -1.69 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 372.68 32.22 340.46 -0.29 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 372.68 30.46 342.22 1.76 -- -- -- -- -- -- -- -- -- --

Active 07/12/10 372.68 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/10/11 372.68 31.85 340.83 -1.39 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- <10

Active 06/07/12 372.68 30.48 342.20 1.37 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 --

MW-04 Active 08/02/05 372.92 31.52 341.40 -- 1,040 8.11 <0.500 4.3 1.93 <5.00 <0.500 <0.500 <1.00 --

Active 06/14/06 372.92 30.83 342.09 0.69 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 08/17/06 372.92 30.86 342.06 -0.03 512 11.4 1.61 2.15 2.63 -- -- -- 1.95 --

Active 11/01/06 372.92 31.20 341.72 -0.34 1,500 <1 15 6 8 -- -- -- <1 --

Active 02/25/07 372.92 32.12 340.80 -0.92 1,200 3 34 5 8 -- -- -- 2.14 --

Active 06/14/07 372.92 30.56 342.36 1.56 490 5 14 1 4 -- -- -- 1.60 --

Active 09/10/07 372.92 30.41 342.51 0.15 290 <1 7 <1 <3 -- -- -- -- --

Active 12/18/07 372.92 32.22 340.70 -1.81 <100 <1 <1 <1 <3 -- -- -- -- --

Active 03/27/08 372.92 32.52 340.40 -0.30 330 <1 8 <1 <3 -- -- -- -- --

Active 06/16/08 372.92 30.81 342.11 1.71 360 1 15 2 <3 -- -- -- -- --

Active 07/12/10 372.92 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 372.92 32.18 340.74 -1.37 619 28 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 06/07/12 372.92 30.81 342.11 1.37 256 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

MW-05 Active 08/02/05 373.03 31.60 341.43 -- 196 1.89 <0.500 <0.500 1.03 <5.00 <0.500 <0.500 66.3 --

Active 10/03/05 373.03 -- -- -- -- -- -- -- -- -- -- -- -- <1.00

Active 11/09/05 373.03 31.81 341.22 -- 942 <1.00 <1.00 3.59 <3.00 <5.00 <1.00 <1.00 1.31 <1.00

Active 02/16/06 373.03 32.21 340.82 -0.40 79.6 <0.500 <0.500 <0.500 <3.00 -- -- -- 3.15 <1.00

Active 06/14/06 373.03 30.89 342.14 1.32 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 <1.00

Active 08/17/06 373.03 30.93 342.10 -0.04 69.5 <0.500 <0.500 <0.500 <1.00 -- -- -- 1.99 <1.00

Active 11/01/06 373.03 31.27 341.76 -0.34 820 <1 6 8 <3 -- -- -- 1.45 <1

Active 02/25/07 373.03 32.21 340.82 -0.94 310 1 10 1 <3 -- -- -- 3.3 <1

Active 06/14/07 373.03 30.58 342.45 1.63 140 <1 4 <1 <3 -- -- -- 1.38 <1

Active 09/10/07 373.03 30.38 342.65 0.20 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 373.03 32.31 340.72 -1.93 260 <1 <1 1 <3 -- -- -- -- --

Active 03/27/08 373.03 32.63 340.40 -0.32 660 <1 8 6 <3 -- -- -- -- --

Active 06/16/08 373.03 30.90 342.13 1.73 630 2 17 12 <3 -- -- -- -- --

Active 07/13/10 373.03 31.42 341.61 -0.52 67.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- 22
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MW-05 Active 11/10/11 373.03 32.30 340.73 -0.88 692 <0.5 0.51 J <0.5 <0.5 <0.5 <0.5 <0.5 -- <10

con't Active 06/06/12 373.03 30.90 342.13 1.40 834 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

MW-06 Active 08/04/05 354.52 14.65 339.87 -- 516 1.08 <0.500 2.99 <1.00 <5.00 <0.500 <1.00 -- --

Active 11/10/05 354.52 14.94 339.58 -0.29 358 <1.00 <1.00 4.79 <3.00 <5.00 <1.00 <1.00 -- --

Active 02/15/06 354.52 15.31 339.21 -0.37 451 <0.500 <0.500 2.17 <3.00 -- -- <1.00 -- --

Active 06/15/06 354.52 13.97 340.55 1.34 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- <1.00 -- --

Active 08/17/06 354.52 14.03 340.49 -0.06 <80.0 1.02 <0.500 <0.500 <1.00 -- -- <1.00 -- --

Active 10/31/06 354.52 14.37 340.15 -0.34 130 <1 2 <1 <3 -- -- <1 -- --

Active 02/25/07 354.52 15.31 339.21 -0.94 780 1 16 4 5 -- -- 1.51 -- --

Active 06/15/07 354.52 13.70 340.82 1.61 <100 <1 <1 <1 <3 -- -- -- -- --

Active 09/11/07 354.52 13.52 341.00 0.18 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 354.52 15.42 339.10 -1.90 320 <1 <1 2 <3 -- -- -- -- --

Active 03/27/08 354.52 15.72 338.80 -0.30 520 <1 10 3 <3 -- -- -- -- --

Active 06/16/08 354.52 13.97 340.55 1.75 <100 <1 <1 <1 <3 -- -- -- -- --

Active 07/13/10 354.52 14.53 339.99 -0.56 377 <0.5 <0.5 0.52 J <0.5 <0.5 <0.5 <0.5 -- --

Active 11/10/11 354.52 15.36 339.16 -0.83 197 <0.5 2.44 <0.5 0.57 J <0.5 <0.5 <0.5 -- <10

Active 06/06/12 354.52 14.11 340.41 1.25 -- -- -- -- -- -- -- -- -- --

MW-07 Active 08/04/05 355.83 15.39 340.44 -- 249 0.653 <0.500 0.642 <1.00 <5.00 <0.500 <0.500 10.8 --

Active 11/10/05 355.83 15.61 340.22 -0.22 1,450 <1.00 <1.00 7.90 <3.00 <5.00 <1.00 <1.00 1.91 --

Active 02/17/06 355.83 15.95 339.88 -0.34 776 <0.500 <0.500 0.980 <3.00 -- -- -- <1.00 <1.00

Active 06/15/06 355.83 14.67 341.16 1.28 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 08/18/06 355.83 14.71 341.12 -0.04 884 12.6 2.19 23.3 4.91 -- -- -- 16.3 --

Active 10/31/06 355.83 15.05 340.78 -0.34 430 <1 2 2 <3 -- -- -- 1.52 <1

Active 02/25/07 355.83 15.96 339.87 -0.91 530 <1 12 2 <3 -- -- -- <1 --

Active 06/15/07 355.83 14.42 341.41 1.54 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 09/11/07 355.83 14.37 341.46 0.05 7,300 4 38 84 34 -- -- -- 3.46 --

Active 12/18/07 355.83 16.06 339.77 -1.69 1,400 <1 40 9 8 -- -- -- -- --

Active 03/27/07 355.83 16.37 339.46 -0.31 590 <1 10 3 <3 -- -- -- -- --

Active 06/16/08 355.83 14.63 341.20 1.74 170 <1 3 1 <3 -- -- -- -- --

Active 07/13/10 355.83 15.18 340.65 -0.55 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- 14.2

Active 11/10/11 355.83 15.98 339.85 -0.80 162 <0.5 0.66 J 0.61 J <0.5 <0.5 <0.5 <0.5 -- <10

Active 06/06/12 355.83 14.96 340.87 1.02 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 --

MW-13 Active 08/04/05 353.67 13.15 340.52 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 11/09/05 353.67 13.35 340.32 -0.20 <50.0 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 <1.00 --
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MW-13 Active 02/17/06 353.67 13.71 339.96 -0.36 <50.0 <0.500 <0.500 <0.500 <3.00 -- -- -- <1.00 --

con't Active 08/17/06 353.67 12.46 341.21 1.25 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 02/22/07 353.67 13.69 339.98 -1.23 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 353.67 12.14 341.53 1.55 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 353.67 12.23 341.44 -0.09 <100 <1 <1 <1 -- -- -- -- -- --

Active 12/18/07 353.67 13.89 339.78 -1.66 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 353.67 14.08 339.59 -0.19 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 353.67 12.27 341.40 1.81 -- -- -- -- -- -- -- -- -- --

Active 07/12/10 353.67 12.91 340.76 -0.64 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 11/09/11 353.67 13.76 339.91 -0.85 <50 <0.5 0.73 J <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 06/06/12 353.67 12.42 341.25 1.34 -- -- -- -- -- -- -- -- -- --

MW-17 Active 08/05/05 354.28 13.84 340.44 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 11/09/05 354.28 13.93 340.35 -0.09 <50.0 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 <1.00 --

Active 02/17/06 354.28 14.20 340.08 -0.27 <50.0 <0.500 <0.500 <0.500 <3.00 -- -- -- <1.00 --

Active 08/17/06 354.28 13.03 341.25 1.17 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 02/22/07 354.28 14.13 340.15 -1.10 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 354.28 12.67 341.61 1.46 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 354.28 13.15 341.13 -0.48 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 354.28 14.42 339.86 -1.27 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 354.28 14.48 339.80 -0.06 -- -- -- -- -- -- -- -- -- --

Active 07/12/10 354.28 13.32 340.96 1.16 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 11/09/11 354.28 14.29 339.99 -0.97 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 6//6/12 354.28 12.82 341.46 1.47 -- -- -- -- -- -- -- -- -- --

MW-18 Active 08/04/05 354.51 14.71 339.80 -- 756 2.57 0.747 19.1 2.89 <5.00 <0.500 <0.500 2.17 --

Active 06/15/06 354.51 13.99 340.52 0.72 794 <0.500 <0.500 1.76 1.63 -- -- -- 1.77 --

Active 08/18/06 354.51 14.03 340.48 -0.04 410 6.36 0.865 14.2 3.82 -- -- -- 7.28 --

Active 10/31/06 354.51 14.39 340.12 -0.36 -- <1 15 20 10 -- -- -- 2.54 --

Active 02/25/07 354.51 15.29 339.22 -0.90 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 06/15/07 354.51 13.74 340.77 1.55 460 3 5 3 9 -- -- -- 4.91 --

Active 09/10/07 354.51 13.63 340.88 0.11 450 <1 6 11 13 -- -- -- -- --

Active 12/18/07 354.51 15.41 339.10 -1.78 130 <1 <1 <1 <3 -- -- -- -- --

Active 03/27/08 354.51 15.70 338.81 -0.29 <100 <1 <1 <1 <3 -- -- -- -- --

Active 06/16/08 354.51 13.97 340.54 1.73 <100 <1 <1 <1 <3 -- -- -- -- --

Active 07/13/10 354.51 -- -- -- -- -- -- -- -- -- -- -- -- --
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MW-18 Active 11/09/11 354.51 -- -- -- -- -- -- -- -- -- -- -- -- --

con't Active 06/06/12 354.51 14.10 340.41 -- -- -- -- -- -- -- -- -- -- --

MW-19 Active 08/04/05 356.17 15.66 340.51 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 08/18/06 356.17 14.94 341.23 0.72 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 10.8 --

Active 02/22/07 356.17 16.18 339.99 -1.24 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 356.17 14.67 341.50 1.51 -- -- -- -- -- -- -- -- -- --

Active 09/10/07 356.17 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --

Active 12/18/07 356.17 16.30 339.87 -- -- -- -- -- -- -- -- -- -- --

Active 03/27/08 356.17 16.60 339.57 -0.30 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 356.17 14.85 341.32 1.75 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 356.17 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 356.17 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 356.17 14.97 341.20 -- -- -- -- -- -- -- -- -- -- --

MW-20 Active 08/02/05 374.30 32.78 341.52 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 9.65 --

Active 08/17/06 374.30 32.13 342.17 0.65 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 10.4 --

Active 02/22/07 374.30 33.34 340.96 -1.21 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 374.30 31.87 342.43 1.47 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 374.30 31.89 342.41 -0.02 <100 <1 <1 <1 -- -- -- -- 3.84 --

Active 12/18/07 374.30 33.48 340.82 -1.59 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 374.30 33.74 340.56 -0.26 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 374.30 32.02 342.28 1.72 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 374.30 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 374.30 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 374.30 32.12 342.18 -- -- -- -- -- -- -- -- -- -- --

MW-23 Active 08/05/05 352.01 11.37 340.64 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 11/10/05 352.01 11.52 340.49 -0.15 <50.0 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 <1.00 --

Active 02/17/06 352.01 11.66 340.35 -0.14 <50.0 <0.500 <0.500 <0.500 <3.00 -- -- -- <1.00 --

Active 08/17/06 352.01 10.48 341.53 1.18 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 02/22/07 352.01 11.49 340.52 -1.01 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 352.01 10.13 341.88 1.36 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 352.01 11.11 340.90 -0.98 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 352.01 12.11 339.90 -1.00 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 352.01 11.82 340.19 0.29 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 352.01 9.60 342.41 2.22 -- -- -- -- -- -- -- -- -- --
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MW-23 Active 07/12/10 352.01 10.71 341.30 -1.11 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

con't Active 11/09/11 352.01 11.72 340.29 -1.01 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 06/06/12 352.01 10.05 341.96 1.67 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-25 Active 08/04/05 355.96 15.39 340.57 -- 869 3.01 <0.500 1.78 2.42 <5.00 <0.500 <0.500 1.51 --

Active 11/10/05 355.96 15.58 340.38 -0.19 474 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 <1.00 --

Active 06/15/06 355.96 15.91 340.05 -0.33 246 <0.500 <0.500 1.15 <3.00 -- -- -- <1.00 --

Active 02/17/06 355.96 14.64 341.32 1.27 212 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 06/15/06 355.96 14.68 341.28 -0.04 126 1.35 <0.500 <0.500 <1.00 -- -- -- 7.15 --

Active 08/18/06 355.96 15.03 340.93 -0.35 200 <1 3 <1 <3 -- -- -- <1 --

Active 10/31/06 355.96 15.63 340.63 -0.30 120 <1 4 <1 <3 -- -- -- 1.07 --

Active 02/25/07 355.96 15.93 340.53 -0.10 100 <1 3 <1 <3 -- -- -- 1.15 --

Active 06/15/07 355.96 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --

Active 09/11/07 355.96 14.36 341.60 -- 800 1 25 11 7 -- -- -- -- --

Active 12/18/07 355.96 16.05 339.91 -1.69 <100 <1 <1 <1 <3 -- -- -- -- --

Active 03/27/08 355.96 16.37 339.59 -0.32 <100 <1 2 <1 <3 -- -- -- -- --

Active 06/16/08 355.96 14.59 341.37 1.78 <100 <1 <1 <1 <3 -- -- -- -- --

Active 07/13/10 355.96 15.18 340.78 -0.59 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 11/09/11 355.96 15.93 340.03 -0.75 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 06/06/12 355.96 14.68 341.28 1.25 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

MW-27 Active 08/04/05 354.62 13.40 341.22 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 11/10/05 354.62 13.47 341.15 -0.07 <50.0 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 <1.00 --

Active 02/17/06 354.62 13.77 340.85 -0.30 <50.0 <0.500 <0.500 <0.500 <3.00 -- -- -- <1.00 --

Active 06/11/06 354.62 12.58 342.04 1.19 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- -- --

Active 02/22/07 354.62 13.77 340.85 -1.19 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 354.62 12.30 342.32 1.47 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 354.62 12.50 342.12 -0.20 210 <1 7 <1 <3 -- -- -- -- --

Active 12/18/07 354.62 13.95 340.67 -1.45 -- -- -- -- -- -- -- -- -- --

Active 03/27/07 354.62 14.14 340.68 0.01 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 354.62 12.36 342.76 2.08 -- -- -- -- -- -- -- -- -- --

Active 07/12/10 354.62 12.98 341.64 -1.12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 11/10/11 354.62 13.86 340.76 -0.88 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- <10

Active 06/06/12 354.62 12.42 342.20 1.44 -- -- -- -- -- -- -- -- -- --

MW-30 Active 08/04/05 355.43 14.00 341.43 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 11/10/05 355.43 14.24 341.19 -0.24 184 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 <1.00 --
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MW-30 Active 02/17/06 355.43 14.62 340.81 -0.38 124 <0.500 <0.500 <0.500 <3.00 -- -- -- <1.00 --

con't Active 06/15/06 355.43 13.23 342.20 1.39 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 08/17/06 355.43 13.31 342.12 -0.08 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 10/31/06 355.43 13.69 341.74 -0.38 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 02/25/07 355.43 14.62 340.81 -0.93 150 <1 6 1 <3 -- -- -- <1 --

Active 06/15/07 355.43 12.99 342.44 1.63 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 09/11/07 355.43 12.82 342.61 0.17 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 355.43 14.74 340.69 -1.92 <100 <1 <1 <1 <3 -- -- -- -- --

Active 03/27/08 355.43 15.03 340.40 -0.29 <100 <1 1 <1 <3 -- -- -- -- --

Active 06/16/08 355.43 13.27 342.16 1.76 <100 <1 1 <1 <3 -- -- -- -- --

Active 07/13/10 355.43 13.79 341.64 -0.52 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 11/09/11 355.43 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 355.43 13.41 342.02 -- -- -- -- -- -- -- -- -- -- --

MW-31 Active 08/05/05 355.03 13.76 341.27 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 11/10/05 355.03 13.84 341.19 -0.08 <50.0 <1.00 <1.00 <1.00 <1.00 <5.00 <1.00 <1.00 <1.00 --

Active 02/17/06 355.03 14.25 340.78 -0.41 <50.0 <0.500 <0.500 <0.500 <3.00 -- -- -- <1.00 --

Active 06/15/06 355.03 12.87 342.16 1.38 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 08/18/06 355.03 12.96 342.07 -0.09 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 10/31/06 355.03 13.31 341.72 -0.35 -- -- -- -- -- -- -- -- -- --

Active 02/25/07 355.03 14.26 340.77 -0.95 110 <1 4 <1 <3 -- -- -- <1 --

Active 06/15/07 355.03 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --

Active 09/11/07 355.03 12.42 342.61 -- <100 <1 <1 <1 <3 --

Active 12/18/07 355.03 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --

Active 03/27/08 355.03 14.66 340.37 -- <100 <1 <1 <1 <3 -- -- -- -- --

Active 06/16/08 355.03 12.91 342.12 1.75 <100 <1 <1 <1 <3 -- -- -- -- --

Active 07/13/10 355.03 13.50 341.53 -0.59 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 11/09/11 355.03 14.29 340.74 -0.79 <50 <0.5 0.73 J <0.5 <0.5 <0.5 <0.5 <0.5 -- --

Active 06/06/12 355.03 13.02 342.01 1.27 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- --

MW-32 Active 08/02/05 374.06 31.55 342.51 -- 2,640 3.75 1.3 5.01 4.64 <5.00 <0.500 <0.500 42 --

Active 10/03/05 374.06 -- -- -- -- -- -- -- -- -- -- -- <1.00 <1.00

Active 11/09/05 374.06 32.76 341.30 -- 4,360 <1.00 <1.00 4.16 <3.00 <5.00 <1.00 <1.00 1.07 <1.00

Active 02/16/06 374.06 33.16 340.90 -0.40 4,630 <0.500 0.730 3.96 <3.00 -- -- -- <1.00 <1.00

Active 06/14/06 374.06 31.85 342.21 1.31 4,180 <0.500 1.81 5.24 2.66 -- -- -- <1.00 <1.00

Active 08/16/06 374.06 31.87 342.19 -0.02 1,400 3.44 <0.500 1.00 2.55 -- -- -- 3.15 <1.00
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DATE

WELL ELEVATION

MW-32 Active 11/01/06 374.06 32.23 341.83 -0.36 1,200 <1 16 3 7 -- -- -- 1.08 <1

con't Active 02/25/07 374.06 33.16 340.90 -0.93 870 1 15 3 8 -- -- -- 1.74 <1

Active 06/14/07 374.06 31.53 342.53 1.63 520 4 16 2 4 -- -- -- 5.97 <1

Active 09/11/07 374.06 31.33 342.73 0.20 4,300 <1 52 14 9 -- -- -- -- --

Active 12/18/07 374.06 33.28 340.78 -1.95 3,600 <1 54 12 9 -- -- -- -- --

Active 03/27/08 374.06 33.59 340.47 -0.31 1,700 <1 20 3 <3 -- -- -- -- --

Active 06/16/08 374.06 31.86 342.30 1.83 1,300 <1 27 3 5 -- -- -- -- --

Active 07/13/10 374.06 32.32 341.74 -0.56 52.2 0.65 J <0.5 0.61 J <0.5 <0.5 <0.5 <0.5 -- 13.4

Active 11/09/11 374.06 33.15 340.91 -0.83 692 1.05 <0.5 1.3 <0.5 <0.5 <0.5 <0.5 -- --

Active 06/06/12 374.06 31.95 342.11 1.20 981 0.89J <0.5 0.84J <0.5 <0.5 <0.5 <0.5 -- --

MW-33 Active 08/02/05 373.95 32.45 341.50 -- 114 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 105 --

Active 10/03/05 373.95 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/05 373.95 31.66 342.29 -- 142 <1.00 <1.00 <1.00 <3.00 <5.00 <1.00 <1.00 2.72 <1.00

Active 02/16/06 373.95 33.06 340.89 -1.40 371 <0.500 <0.500 3.01 <3.00 -- -- -- 1.84 <1.00

Active 06/14/06 373.95 31.73 342.22 1.33 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 3.71 <1.00

Active 08/16/06 373.95 31.77 342.18 -0.04 346 1.46 <0.500 <0.500 <1.00 -- -- -- 6.75 <1.00

Active 11/01/06 373.95 32.12 341.83 -0.35 <100 <1 <1 <1 <3 -- -- -- 2.20 <1

Active 02/25/07 373.95 33.06 340.89 -0.94 640 2 20 5 4 -- -- -- 3.17 <1

Active 06/14/07 373.95 31.42 342.53 1.64 240 <1 9 <1 <3 -- -- -- -- --

Active 09/10/07 373.95 31.21 342.74 0.21 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 373.95 33.17 340.78 -1.96 890 <1 <1 10 7 -- -- -- -- --

Active 03/27/08 373.95 33.49 340.46 -0.32 810 <1 15 7 <3 -- -- -- -- --

Active 06/16/08 373.95 31.74 342.21 1.75 490 2 15 2 <3 -- -- -- -- --

Active 07/13/10 373.95 32.22 341.73 -0.48 57.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 -- 9.28

Active 11/09/11 373.95 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.95 31.72 342.23 -- -- -- -- -- -- -- -- -- -- --

VW-01 Active 08/03/05 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/05 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

Active 08/16/06 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

Active 02/22/07 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

Active 06/11/07 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

Active 09/11/07 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

Active 12/18/07 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

Active 03/27/08 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --
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VW-01 Active 06/16/08 372.67 Dry -- -- -- -- -- -- -- -- -- -- -- --

con't Active 07/13/10 373.67 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 374.67 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 374.67 -- -- -- -- -- -- -- -- -- -- -- -- --

VW-02 Active 08/03/05 373.76 32.29 341.47 -- 189 0.52 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 52.8 --

Active 10/03/05 373.76 -- -- -- -- -- -- -- -- -- -- -- 2 <1.00

Active 06/14/06 373.76 31.61 342.15 -- <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 <1.00

Active 08/16/06 373.76 31.62 342.14 -0.01 422 1.97 <0.500 <0.500 <1.00 -- -- -- 17.8 <1.00

Active 02/24/07 373.76 32.88 340.88 -1.26 <100 <1 <1 <1 <3 -- -- -- 5.81 --

Active 06/14/07 373.76 31.36 342.40 1.52 140 <1 4 <1 <3 -- -- -- 8.23 --

Active 09/11/07 373.76 31.27 342.49 0.09 1,300 1 33 4 6 -- -- -- 42.1 --

Active 12/18/07 373.76 33.00 340.76 -1.73 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 03/27/08 373.76 33.30 340.46 -0.30 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 06/16/08 373.76 31.55 342.21 1.75 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 07/13/10 373.76 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.76 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.76 -- -- -- -- -- -- -- -- -- -- -- -- --

VW-03 Active 08/03/05 373.34 31.90 341.44 -- 1,670 6.67 <0.500 4.15 2.93 <5.00 <0.500 <0.500 -- --

Active 10/03/05 373.34 -- -- -- -- -- -- -- -- -- -- -- <1.00 <1.00

Active 06/14/06 373.34 31.16 342.18 -- 2,840 <0.500 1.72 6.22 1.30 -- -- -- 1.04 <1.00

Active 08/16/06 373.34 31.22 342.12 -0.06 1,320 6.45 <0.500 3.15 2.36 -- -- -- 23.7 <1.00

Active 10/31/06 373.34 31.58 341.76 -0.36 1,100 <1 14 4 6 -- -- -- 12.2 <1

Active 02/24/07 373.34 32.50 340.84 -0.92 1,700 4 37 8 10 -- -- -- 16.3 <1

Active 06/14/07 373.34 30.95 342.39 1.55 830 8 15 2 4 -- -- -- 15.0 <1

Active 09/10/07 373.34 30.81 342.53 0.14 2,200 <1 38 8 7 -- -- -- 19.2 --

Active 12/18/07 373.34 32.60 340.74 -1.79 690 <1 28 4 <3 -- -- -- <1 --

Active 03/27/08 373.34 32.93 340.41 -0.33 630 <1 14 1 <3 -- -- -- <1 --

Active 06/16/08 373.34 31.40 341.94 1.53 380 <1 15 1.6 <3 -- -- -- <1 --

Active 07/13/10 373.34 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.34 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.34 -- -- -- -- -- -- -- -- -- -- -- -- --

VW-04 Active 08/03/05 373.71 32.26 341.45 -- 4,290 2.68 <0.500 26.5 61.2 <5.00 <0.500 <0.500 17.1 --

Active 10/03/05 373.71 -- -- -- -- -- -- -- -- -- -- -- <1.00 <1.00

Active 06/14/06 373.71 31.55 342.16 -- 7,670 <2.50 <2.50 49.1 72.1 -- -- -- <1.00 <1.00
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VW-04 Active 08/16/06 373.71 31.59 342.12 -0.04 1,960 2.82 <0.500 11.7 10.6 -- -- -- 7.64 <1.00

con't Active 10/31/06 373.71 31.93 341.78 -0.34 4,500 <5 12 40 48 -- -- -- <1 <1

Active 02/24/07 373.71 32.86 340.85 -0.93 5,700 7 22 34 63 -- -- -- 6.38 <1

Active 06/14/07 373.71 31.27 342.44 1.59 2,800 16 18 24 27 -- -- -- 4.73 <1

Active 09/10/07 373.71 31.08 342.63 0.19 3,800 <1 25 36 61 -- -- -- -- --

Active 12/18/07 373.71 32.96 340.75 -1.88 5,000 <1 <1 32 57 -- -- -- -- --

Active 03/27/08 373.71 33.30 340.41 -0.34 3,200 <1 17 27 18 -- -- -- -- --

Active 06/16/08 373.71 31.54 342.17 1.76 1,900 <1 28 34 15 -- -- -- -- --

Active 07/13/10 373.71 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.71 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.71 -- -- -- -- -- -- -- -- -- -- -- -- --

VW-05 Active 08/03/05 373.21 31.74 341.47 -- 3,510 0.759 <0.500 5.24 7.29 <5.00 <0.500 <0.500 84.6 --

Active 10/03/05 373.21 -- -- -- -- -- -- -- -- -- -- -- 27 3.85

Active 06/14/06 373.21 31.07 342.14 -- 1,640 <0.500 <0.500 0.816 1.86 -- -- -- 9.40 4.44

Active 08/16/06 373.21 31.07 342.14 0.00 988 0.644 <0.500 1.07 2.36 -- -- -- 35.9 <1.00

Active 10/31/06 373.21 31.42 341.79 -0.35 720 <1 4 2 <3 -- -- -- 2.99 <1

Active 02/24/07 373.21 32.36 340.85 -0.94 800 <1 8 3 5 -- -- -- 33.4 <1

Active 06/14/07 373.21 30.81 342.40 1.55 320 1 10 3 <3 -- -- -- 12.4 <1

Active 09/10/07 373.21 30.65 342.56 0.16 690 <1 16 3 5 -- -- -- 39.0 --

Active 12/18/07 373.21 32.45 340.76 -1.8 350 <1 <1 2 3 -- -- -- <1 --

Active 03/27/08 373.21 32.78 340.43 -0.33 110 <1 3 <1 <3 -- -- -- <1 --

Active 06/16/08 373.21 31.07 342.14 1.71 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 373.21 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.21 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.21 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-01 Active 08/01/05 373.67 32.17 341.50 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 103 --

Active 10/03/05 373.67 -- -- -- -- -- -- -- -- -- -- -- 16.1 <1.00

Active 08/17/06 373.67 31.50 342.17 -- <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 15.7 --

Active 02/22/07 373.67 32.77 340.90 -1.27 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 373.67 31.20 342.47 1.57 -- -- -- -- -- -- -- -- -- --

Active 09/10/07 373.67 31.02 342.65 0.18 <100 <1 <1 <1 <3 -- -- -- 4.97 --

Active 12/18/07 373.67 30.84 342.83 0.18 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 373.67 31.19 342.48 -0.35 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 373.67 30.99 342.68 0.20 -- -- -- -- -- -- -- -- -- --
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SW-01 Active 07/13/10 373.67 -- -- -- -- -- -- -- -- -- -- -- -- --

con't Active 11/09/11 373.67 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.67 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-02 Active 08/02/05 374.25 32.28 341.97 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 3.20 --

Active 08/17/06 374.25 31.63 342.62 0.65 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 6.71 --

Active 02/22/07 374.25 32.89 341.36 -1.26 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 374.25 31.39 342.86 1.5 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 374.25 31.36 342.89 0.03 -- -- -- -- -- -- -- -- -- --

Active 12/18/07 374.25 33.00 341.25 -1.64 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 374.25 33.30 340.95 -0.30 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 374.25 31.54 342.71 1.76 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 374.25 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 374.25 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 374.25 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-03 Active 08/02/05 374.20 32.25 341.95 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 3.94 --

Active 08/16/06 374.20 31.61 342.59 0.64 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 3.84 --

Active 02/22/07 374.20 32.85 341.35 -1.24 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 374.20 31.34 342.86 1.51 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 374.20 31.27 342.93 0.07 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 374.20 32.99 341.21 -1.72 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 374.20 33.26 340.94 -0.27 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 374.20 31.52 342.68 1.74 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 374.20 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 374.20 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 374.20 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-04 Active 08/02/05 373.91 32.00 341.91 -- <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- -- --

Active 08/16/06 373.91 31.34 342.57 0.66 <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 <1.00 --

Active 02/22/07 373.91 32.61 341.30 -1.27 -- -- -- -- -- -- -- -- <1.00 --

Active 06/11/07 373.91 31.06 342.85 1.55 -- -- -- -- -- -- -- -- -- --

Active 09/10/07 373.91 30.94 342.97 0.12 <100 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 373.91 32.76 341.15 -1.82 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 373.91 33.30 340.61 -0.54 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 373.91 31.26 342.65 2.04 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 373.91 -- -- -- -- -- -- -- -- -- -- -- -- --
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SW-04 Active 11/09/11 373.91 -- -- -- -- -- -- -- -- -- -- -- -- --

con't Active 06/06/12 373.91 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-05 Active 08/02/05 373.80 31.92 341.88 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 2.25 --

Active 08/17/06 373.80 31.27 342.53 0.65 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 1.32 --

Active 02/22/07 373.80 32.54 341.26 -1.27 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 373.80 30.97 342.83 1.57 -- -- -- -- -- -- -- -- -- --

Active 09/10/07 373.80 30.80 343.00 0.17 <100.0 <1 <1 <1 <3 -- -- -- -- --

Active 12/18/07 373.80 32.66 341.14 -1.86 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 373.80 32.96 340.84 -0.30 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 373.80 31.21 342.59 1.75 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 373.80 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.80 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.80 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-06 Active 08/02/05 373.42 31.79 341.63 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 20.1 --

Active 10/03/05 373.42 -- -- -- -- -- -- -- -- -- -- -- 3.96 <1.00

Active 08/16/06 373.42 31.13 342.29 -- <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 30.2 <1.00

Active 02/22/07 373.42 32.41 341.01 -1.28 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 373.42 30.80 342.62 1.61 -- -- -- -- -- -- -- -- -- --

Active 09/10/07 373.42 30.59 342.83 0.21 <100 <1 <1 <1 <3 -- -- -- 2.12 --

Active 12/18/07 373.42 32.53 340.89 -1.94 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 373.42 32.82 340.60 -0.29 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 373.42 31.08 342.34 1.74 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 373.42 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.42 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.42 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-07 Active 08/03/05 356.65 15.25 341.40 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 1.46 --

Active 08/18/06 356.65 14.56 342.09 0.69 <50.0 <0.500 <0.500 <0.500 <1.00 17.1 <1.00

Active 02/22/07 356.65 15.81 340.84 -1.25 -- -- -- -- -- -- -- -- -- --

Active 06/15/07 356.65 Inaccessible -- -- -- -- -- -- -- -- -- -- -- --

Active 09/11/07 356.65 14.21 342.44 -- <100 <1 <1 <1 <3 -- -- -- 2.48 --

Active 12/18/07 356.65 15.92 340.73 -1.71 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 356.65 16.22 340.43 -0.30 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 356.65 14.47 342.18 1.75 -- -- -- -- -- -- -- -- -- --

Active 07/13/10 356.65 -- -- -- -- -- -- -- -- -- -- -- -- --
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SW-07 Active 11/09/11 356.65 -- -- -- -- -- -- -- -- -- -- -- -- --

con't Active 06/06/12 356.65 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-12 Active 08/03/05 356.86 14.44 342.42 -- 140 1.4 0.792 <0.500 <1.00 <5.00 <0.500 <0.500 3.1 --

Active 06/15/06 356.86 14.72 342.14 -0.28 65.5 <0.500 <0.500 <0.500 <1.00 -- -- -- 5.04 --

Active 08/18/06 356.86 14.76 342.10 -0.04 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 37.2 --

Active 10/31/06 356.86 15.11 341.75 -0.35 <100 <1 <1 <1 <3 -- -- -- 1.53 --

Active 02/25/07 356.86 16.00 343.59 1.84 <100 <1 <1 <1 <3 -- -- -- 4.85 --

Active 06/11/07 356.86 14.49 342.37 -1.22 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 356.86 14.24 342.62 0.25 330 1 11 2 3 -- -- -- 4.81 --

Active 12/18/07 356.86 16.14 340.72 -1.90 <100 <1 <1 <1 <3 -- -- -- 1.39 --

Active 03/27/08 356.86 16.41 340.45 -0.27 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 06/16/08 356.86 14.68 342.18 1.73 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 07/13/10 356.86 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 356.86 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 356.86 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-13 Active 08/03/05 356.47 15.05 341.42 -- <50.0 <0.500 <0.500 <0.500 <1.00 <5.00 <0.500 <0.500 3.17 --

Active 06/15/06 356.47 14.33 342.14 0.72 <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 1.52 --

Active 08/18/06 356.47 14.37 342.10 -0.04 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 110 --

Active 10/31/06 356.47 14.72 341.75 -0.35 <100 <1 <1 <1 <3 -- -- -- 21.9 --

Active 02/25/07 356.47 15.63 340.84 -0.91 <100 <1 <1 <1 <3 -- -- -- 2.60 --

Active 06/11/07 356.47 14.49 341.98 1.14 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 356.47 14.02 342.45 0.47 <100 <1 <1 <1 <3 -- -- -- 1.45 --

Active 12/18/07 356.47 15.74 340.73 -1.72 <100 <1 <1 <1 <3 -- -- -- 1.94 --

Active 03/27/08 356.47 16.04 340.43 -0.30 <100 <1 <1 <1 <3 -- -- -- <1 --

Active 06/16/08 356.47 14.29 342.18 1.75 <100 <1 <1 <1 <3 -- -- -- 2.50 --

Active 07/13/10 356.47 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 356.47 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 356.47 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-14 Active 08/04/05 356.24 14.83 341.41 -- 726 2.83 0.705 28.6 1.89 <5.00 <0.500 <0.500 17.8 --

Active 10/03/05 356.24 -- -- -- -- -- -- -- -- -- -- -- 483 2.51

Active 06/15/06 356.24 14.11 342.13 -- <50.0 <0.500 <0.500 <0.500 <1.00 -- -- -- 4.91 <1.00

Active 08/17/06 356.24 14.15 342.09 -0.04 222 2.32 1.23 8.16 2.90 -- -- -- 1.53 <1.00

Active 10/31/06 356.24 -- -- -- 150 <1 <1 <1 <3 -- -- -- 1.21 <1

Active 02/25/07 356.24 15.43 340.81 -- <100 <1 1 <1 <3 -- -- -- 21.5 <1
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Casing 

(ft amsl)

DTW      

(ft btoc)

GW           

(ft amsl)

DTW ∆    ∆    ∆    ∆    

(ft amsl)

TPH-Gx 

(µg/L)

B     

(µg/L)

T  

(µg/L)

E   

(µg/L)

 X   

(µg/L)

MTBE 

(µg/L)

EDB 

(µg/L)

EDC 

(µg/L)

Total Lead 

(µg/L)

Dissolved 

Lead (µg/L)

ANALYTICAL PARAMETERS
WELL 

ID

WELL 

STATUS

SAMPLE 

DATE

WELL ELEVATION

SW-14 Active 06/15/07 356.24 14.53 341.71 0.90 <100 <1 <1 <1 <3 -- -- -- 6.83 <1

con't Active 09/11/07 356.24 13.75 342.49 0.78 830 <1 36 3 6.1 -- -- -- 6.13 --

Active 12/18/07 356.24 15.53 340.71 -1.78 330 <1 <1 2 4 -- -- -- 3.95 --

Active 03/27/08 356.24 15.83 340.41 -0.30 <100 <1 <1 <1 <3 -- -- -- 3.76 --

Active 06/16/08 356.24 14.08 342.16 1.75 <100 <1 <1 <1 <3 -- -- -- 50.9 --

Active 07/13/10 356.24 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 356.24 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 356.24 -- -- -- -- -- -- -- -- -- -- -- -- --

SW-15 Active 08/03/05 356.89 15.47 341.42 -- <50.0 <0.500 0.553 <0.500 <1.00 <5.00 <0.500 <0.500 2.35 --

Active 08/13/06 356.89 14.81 342.08 0.66 <80.0 <0.500 <0.500 <0.500 <1.00 -- -- -- <1.00 --

Active 02/22/07 356.89 16.06 340.83 -1.25 -- -- -- -- -- -- -- -- -- --

Active 06/11/07 356.89 14.53 342.36 1.53 -- -- -- -- -- -- -- -- -- --

Active 09/11/07 356.89 14.52 342.37 0.01 <100 <1 2 <1 <3 -- -- -- -- --

Active 12/18/07 356.89 16.21 340.68 -1.69 -- -- -- -- -- -- -- -- -- --

Active 03/27/08 356.89 15.43 341.46 0.78 -- -- -- -- -- -- -- -- -- --

Active 06/16/08 356.89 14.70 342.19 0.73 <100 <1 <1 <1 <3 -- -- -- -- --

Active 07/13/10 356.89 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 356.89 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 356.89 -- -- -- -- -- -- -- -- -- -- -- -- --

RW-01 Active 08/01/05 373.18 -- -- -- -- -- -- -- -- -- -- -- <1.00 <1.00

Active 10/03/05 373.18 31.00 342.18 -- 1,420 <0.500 0.669 6.70 1.04 -- -- -- 1.60 1.09

Active 06/14/06 373.18 31.02 341.28 -0.90 425 <0.500 <0.500 <0.500 1.25 -- -- -- 5.16 <1.00

Active 08/16/06 373.18 31.03 342.15 0.87 596 3.03 6 <1 3 -- -- -- 2.07 <1

Active 10/31/06 373.18 31.36 341.82 -0.33 320 <1 11 2 3 -- -- -- 4.17 <1

Active 02/24/07 373.18 32.29 340.89 -0.93 440 <1 3 <1 <3 -- -- -- 8.04 <1

Active 06/14/07 373.18 30.72 342.46 1.57 <100 <1 22 2 <3 -- -- -- 1.78 --

Active 09/10/07 373.18 30.55 342.63 0.17 630 <1 13 2 4 -- -- -- -- --

Active 12/17/07 373.18 32.39 340.79 -1.84 310 <1 9 2 <3 -- -- -- -- --

Active 03/27/08 373.18 32.72 340.46 -0.33 320 <1 16 <1 <3 -- -- -- -- --

Active 06/16/08 373.18 30.99 342.19 1.73 510 <1 15 2 4 -- -- -- -- --

Active 07/13/10 373.18 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 373.18 -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 373.18 -- -- -- -- -- -- -- -- -- -- -- -- --
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Casing 

(ft amsl)

DTW      

(ft btoc)

GW           

(ft amsl)

DTW ∆    ∆    ∆    ∆    

(ft amsl)

TPH-Gx 

(µg/L)

B     

(µg/L)

T  

(µg/L)

E   

(µg/L)

 X   

(µg/L)

MTBE 

(µg/L)

EDB 

(µg/L)

EDC 

(µg/L)

Total Lead 

(µg/L)

Dissolved 

Lead (µg/L)

ANALYTICAL PARAMETERS
WELL 

ID

WELL 

STATUS

SAMPLE 

DATE

WELL ELEVATION

PE-01 Active 09/11/07 -- 30.15 -- -- 1,400 <1 38 24 9 -- -- -- -- --

Active 12/17/07 -- 33.02 -- -- <100 <1 1 <1 <3 -- -- -- -- --

Active 03/26/08 -- 33.34 -- -- 170 <1 4 <1 <3 -- -- -- -- --

Active 06/16/08 -- 31.62 -- -- 320 <1 12 <1 4 -- -- -- -- --

Active 07/13/10 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

PE-02 Active 09/11/07 -- 30.91 -- -- 1,900 <1 26 4 8 -- -- -- -- --

Active 12/17/07 -- 32.93 -- -- 150 <1 4 <1 <3 -- -- -- -- --

Active 03/27/08 -- 33.24 -- -- 230 <1 5 <1 <3 -- -- -- -- --

Active 06/16/08 -- 31.31 -- -- 1,500 <1 7 <1 5 -- -- -- -- --

Active 07/13/10 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

PE-03 Active 09/11/07 -- 30.85 -- -- 2,300 <1 13 5 <3 -- -- -- -- --

Active 12/17/07 -- 32.77 -- -- 210 <1 <1 <1 <3 -- -- -- -- --

Active 03/26/08 -- 33.08 -- -- <100 <1 2 <1 <3 -- -- -- -- --

Active 06/16/08 -- 31.36 -- -- 160 <1 5 <1 <3 -- -- -- -- --

Active 07/13/10 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Active 11/09/11 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Active 06/06/12 -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,000/800
(2) 5 1,000 700 1,000 15 0.01 5 15 15

Notes:
Results in BOLD indicate detections that exceed MTCA Method A cleanup levels for groundwater DTB:  depth to bottom

†:  well abandoned in June 2006 DTP:  depth to product

††:  well abandoned on October 11, 2000 DTW:  depth to water
(1):  MTCA Method A Table 720-1 for groundwater, WAC 173-340-900 Tables EDB:  1,2-dibromoethane
(2):  1,000 µg/L when benzene is absent and 800 µg/L when present EDC:  1,2-dichloroethane
--:  not analyzed / not measured / not sampled / unknown ft:  feet
<:  less than the laboratory reporting limit GW:  groundwater
°C:  degree celsius J:  value detected between method detection and reporting limits. See attached laboratory report for reporting limits.
µg/L:  micrograms per Liter mg/L:  milligrams per Liter
µs/cu:  microsiemen per centimeter MTBE:  methyl tert-butyl ether
Active:  groundwater well currently used for monitoring MTCA:  Model Toxics Control Act
amsl:  above mean sea level mV:  millivolts
bgs:  below ground surface NTU:  Nephelometric turbidity unit
BTEX:  benzene, toluene, ethylbenzene, and total xylenes ORP:  oxygen reduction potential
btoc:  below top of casing PT:  product thickness
DIA:  casing diameter TPH-Gx:  total gasoline-range petroleum hydrocarbons, analyzed by Northwest Method NWTPH-Gx

MTCA Method A Cleanup Goals
(1)





TPH-Gx 

(µg/L)

B          

(µg/L)

T              

(µg/L)

E          

(µg/L)

X               

(µg/L)

MTBE 

(µg/L)

EDB 

(µg/L)

EDC 

(µg/L)

Lead 

(µg/L) *

MW-01 Active 06/07/12 108 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-03 Active 06/07/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10

MW-04 Active 06/07/12 256 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-05 Active 06/06/12 834 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-07 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-23 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-25 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-31 Active 06/06/12 <50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 --

MW-32 Active 06/06/12 981 0.89J <0.5 0.84J <0.5 <0.5 <0.5 <0.5 --

1,000/800
1 5 1,000 700 1,000 20 0.01 5 15

WELL ID
WELL 

STATUS

SAMPLE 

DATE

MTCA Method A Cleanup Goals

ANALYTICAL PARAMETERS



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 
 

FIGURES SHOWING EXTENT OF SUBMERGED SMEAR ZONE 















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 
 

SITE BACKGROUND INFORMATION  



 

  

  

SITE DESCRIPTION, HISTORICAL SITE ASSESSMENT AND REMEDIAL ACTIONS 

 

Site 01-056 

500 George Washington Way 

Richland, Washington 

 

 

The following historical summary is based on a review of available documents and summaries 

including a draft letter report of results of a Soil Vapor Survey dated April 30, 1993 by 

Environmental Science and Engineering, Inc. (ESE), Subsurface Petroleum Hydrocarbon 

Assessment and Remedial Investigation dated June 19, 1995 by AGRA Earth and Environmental, 

Inc. (ARGA), Pilot Study Report dated April 30, 1997 by AGRA, Remedial Pilot Testing – 

Howard Amon Park dated May 7, 1998 by GeoEngineers, Inc. (GeoEngineers), Report Remedial 

Activities – April 1997 through July 1998 dated September 3, 1998 by GeoEngineers, various 

groundwater monitoring reports completed by Sound Environmental Strategies (SES) from 2003 

to 2008, Remedial Action Alternatives Analyses dated May 19, 2006 by SES and other various 

transmittal letters and agency correspondence from 2003 to 2006. 

 

Site Description 

 

The site is located at 500 George Washington Way in Richland, Washington.  The site is an 

approximate 1.42-acre parcel located on the east side of George Washington Way approximately 

800 feet west of the Columbia River.  The site is currently an active retail fueling station with a 

convenience store, two pump islands with one dispenser each and three 10,000-gallon 

underground storage tanks (USTs).  The site is located in a commercial and residential land-use 

area with a large public park located to the east. 

 

Historical Site Assessment and Remedial Actions 

 

In 1990, three steel underground storage tanks (USTs), associated piping and dispensers were 

removed from the site.  New dispensers were installed in the same location as the previous 

dispensers and the new USTs were installed to the northwest. A fourth UST, known to have 

existed adjacent to the former USTs, was not found and is believed to have been removed prior 

to 1990.  In addition, a 750-gallon heating oil tank is believed to have been located along the 

western wall of the property.  No removal records for these tanks exist.  Soil samples collected 

during the UST removal contained concentrations of TPH-Gx exceeding MTCA Mehtod A 

Cleanup Levels. 
 

In February 1993, a soil vapor survey was conducted but was mostly unsuccessful due to a high 

percentage of cobbles in the soil.  VOCs were detected using field instrumentation.  Also in 1993, a 

soil and groundwater site assessment was completed.  During this investigation, five groundwater 

monitoring wells (MW-1 through MW-5) and one vapor extraction well (VW-1) were installed.  Soil 

and groundwater contamination were identified in area of former UST cavity.   



 

  

  

In 1995, an additional subsurface assessment was completed including the installation of six 

additional groundwater monitoring wells (MW-6 through MW-7), one vapor recovery well (RW-1), 

one air sparging well (SW-1) and the collection of soil and groundwater samples.  Several rounds of 

groundwater elevation data were collected during this study.  It was reported that the fluctuations in 

groundwater elevation and flow direction were likely the direct result of water level changes in 

nearby Lake Wallula (Columbia River) and the Yakima River.  Heavy rainfall and extensive 

snowmelt from the nearby mountains occurred during the extent of the investigation.  Additionally, 

the Wellsian Well Field operated by the City of Richland and located nearby, potentially affected 

groundwater flow.  Two groundwater sampling events were completed in association with the 

investigation; one on February 1, 1995 (including six existing wells) and one on April 4, 1995 

(including the seven wells installed during this investigation).  Laboratory analysis indicated that 

dissolved-phase hydrocarbons above MTCA Method A Cleanup Levels were contained in a number 

of site wells.  During the February event, the maximum concentrations of dissolved-phase 

hydrocarbons were identified in Well MW-1 as follows: TPH-Gx (30,000 parts per billion [ppb]); 

benzene (39 ppb); toluene (890 ppb); ethylbenzene (430 ppb); total xylenes (3,700 ppb); and 

TPH-Dx (1,800 micrograms per Liter [µg/L]).  TCE and PCE were detected in two wells (MW-2 and 

MW-5); however, levels did not exceed the MTCA Method A Cleanup Levels.  During the April 

event, maximum concentrations of toluene (850 µg/L) were detected in Well MW-1.  Maximum 

concentrations of benzene (72 µg/L), ethylbenzene (1,400 µg/L) and total xylenes (6,400 µg/L) were 

identified in Well MW-7.  Maximum concentrations of TPH-Gx (44,000 µg/L) and TPH-Dx 

(2,700 µg/L) were detected in Well RW-1.  PCE and TCE were detected in several wells at levels 

below the MTCA Method A Cleanup Levels.   

 

During March 1995, seven borings were advanced at offsite locations to the east and west of the site.  

Of the soil samples collected from these borings, only one (RW-1 S-2) contained detectable 

concentrations of fuel hydrocarbons.  However, a submerged smear zone was identified that extended 

from Well MW-10 located to the northeast to Well MW-11 located to the southwest across George 

Washington Way.  The smear zone was uniformly identified from approximately five to ten feet 

below ground surface (bgs). 

 

On April 19 and 20, 1995 a 24-hour in-situ air sparge (AS) pilot test and two one-hour soil vapor 

extraction (SVE) pilot tests were conducted.  Results indicated that AS/SVE was a viable method to 

remediate subsurface soils. 

 

In August 1995 soil sampling activities were conducted along the west bank of the Columbia River 

located to the east and downgradient of the site.  Soil samples were collected along an approximate 

500 foot long section of the river bank.  Analytical results indicated that the soil along the river had 

not been impacted.  

 

In October 1995, a limited risk assessment was conducted to evaluate the risk to users of the park, 

baseball field and river shoreline located east of the site.  The potential risk was from petroleum 

hydrocarbons volatilizing from subsurface soil and groundwater into the ambient air and breathing 

zone for park users.  Based on the results of the risk assessment, exposure risk was minimal. 

 



 

  

  

In November 1995, an additional twelve groundwater monitoring wells were installed.  Nine wells 

were installed in the park, one well was installed onsite, and two wells were installed approximately 

300 feet west of the site.  In addition, six soil borings were advanced in the park.  Onsite, five 

dedicated AS wells and four dedicated VE wells were installed as part of an AS/SVE pilot remedial 

system which also included using a number of existing wells.   

 

In 1996/1997 a six-month SVE/AS pilot study was conducted using two separate operating systems, 

a constantly operating SVE system (4 wells) and a pulsed SVE/AS system (12 wells).  The SVE/AS 

wells were aligned to form a subsurface “sparge fence” oriented perpendicular to groundwater flow 

and extending the width of the dissolved-phase plume.  Approximately 771 pounds of TPHg and 50 

pounds of BTEX were recovered from the subsurface; however, asymptotic conditions were reached 

in 90 days. 

 

During December 1997, two remedial pilot tests were conducted at Howard Amon Park, located east 

of the site, to evaluate design parameters for an expansion of the remediation system operating at the 

site.  As part of the pilot test design, two additional monitoring wells and two additional air sparge 

test wells were installed.  The pilot tests were conducted in two areas referred to as the West Park 

Pilot Test and East Park Pilot Test.  Results of the pilot tests indicated that AS/SVE was successful in 

terms of the distribution of dissolved oxygen and in reducing the concentrations of petroleum 

hydrocarbons.  The West Park Pilot Test determined that SVE should be used in conjunction with AS 

in that part of the system; however, SVE was not necessary in the East Park part of the system.  

Based on the results of the remedial pilot tests, four additional AS wells, five additional SVE wells 

and a vapor extraction trench were installed in the areas of the West Park and East Park pilot test 

systems. 

 

Operation and maintenance (O&M) of the remedial systems and groundwater monitoring and 

sampling conducted during 1997 and 1998 indicated that the onsite and the East Park remedial 

systems were effective in reducing petroleum hydrocarbon concentrations the from groundwater.  In 

May 1998, the West Park remedial system was completed and brought online.  This included 

installing four more air sparge wells and a vapor extraction trench.  Operation of the three remedial 

systems from start-up (1996 through 1998) through 2003 was effective in significantly lowering the 

concentrations of petroleum hydrocarbons at the site.  

 

During the October 2003 groundwater monitoring event, groundwater flow direction had changed 

from easterly to southerly presumably due to pumping at the nearby Wellsian Well Field resulting in 

the migration of contaminants beyond the existing well network.  Previously non-impacted wells had 

concentrations of dissolved-phase hydrocarbons exceeding Method A Cleanup Levels.  

 

A peroxide injection pilot test was conducted in January 2004; however, details from that test are not 

available.  In July 2004, four wells were installed to the south in order to delineate the dissolved-

phase plume in that direction. 

 

In 2005, approximately 9000 gallons of a 17% perioxide solution was injected into two site wells and 

the East Park remediation system was shut down. 

 



 

  

  

In 2006, six remedial technologies were evaluated to address residual soil and groundwater 

contamination that persists despite implementation of the existing AS/SVE systems.  Those remedial 

technologies evaluated were: monitored natural attenuation, dual-phase extraction and treatment, 

AS/SVE, enhanced bioremediation techniques and bioventing.  AS/SVE was determined to be the 

preferred option. 

 

Groundwater monitoring has been ongoing at the site since 1995.  Results indicate that active 

remediation and natural attenuation have affected a decrease in the concentrations of petroleum 

hydrocarbons at the site.  Based on current and historical groundwater analytical results, it 

appears that residual dissolved-phase hydrocarbons are localized to Wells MW-01, MW-04, 

MW-05, MW-06, MW-07, MW-32 and MW-33 and that the plume is adequately defined. 
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SITE SAFETY BRIEFING FORM  
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GENERAL FIELD PROCEDURES AND BORING LOGS  
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GENERAL FIELD PROCEDURES 

 

General procedures used by Environ Strategy in site assessments for drilling exploratory 

borings and collecting samples are described herein. The general procedures may be 

modified as appropriate based on site conditions. A Professional state-registered 

geologist supervises the following procedures. 

 

PRE-FIELD WORK ACTIVITIES 

 

Health and Safety Plan 

Field work performed by Environ Strategy at the site is conducted according to 

guidelines established in a Site Health and Safety Plan (HASP). The HASP is a document 

that describes the hazards that may be encountered in the field and specifies protective 

equipment, work procedures, and emergency information. A copy of the HASP is at the 

site and available for reference by appropriate parties during field work. 

 

Locating Underground Utilities 

Before commencement of subsurface work, the location of the excavation, boring, etc., is 

marked with white spray paint as required by law. An underground locating service such 

as One-Call is contacted 72-hours before initiating field work. The locating company 

contacts the owners of the various utilities in the vicinity of the site to mark the locations 

of their underground utilities. Invasive work is preceded by hand augering to a minimum 

depth of five feet below surface grade to avoid contacting potential underground utilities 

or structures. 

 

FIELD METHODS AND PROCEDURES 

 

Exploratory Soil Borings 

Soil borings will be drilled using a truck-mounted, hollow stem auger (HSA) drill rig or 

using hydraulically actuated “direct-push” and percussion equipment, e.g. Geoprobe


. If 

HSA drilling techniques are utilized, soil samples for logging will be obtained from 

auger-return materials and by advancing a modified split-spoon sampler equipped with 

stainless steel liners or equivalent into undisturbed soil beyond the tip of the auger. 

Similarly, if direct-push technology (DPT) is used, soil samples will be retrieved from the 

borings using a 3-foot-long, 2-inch diameter continuous-core split-barrel sampler lined 

with six stainless steel/brass sleeves or a 4-foot-long acetate liner. Soils will be logged by 

a geologist according to the Unified Soil Classification System using standard geological 

techniques. Drill cuttings will be screened using a portable photoionization detector (PID) 

or a flame ionization detector (FID). Exploratory soil borings not used for monitoring 

well installation will be backfilled to the surface with bentonite-cement slurry and/or 

hydrated bentonite chips and capped at the surface to match surrounding conditions. 

 

Soil Sample Collection 

Auger Sampling:  During drilling, soil samples will be collected in clean steel/brass, two 

by six inch tubes. The tubes will be set in an 18-inch-long split-barrel sampler. The 

sampler will be conveyed to the bottom of the borehole attached to a wire-line hammer 
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device on the drill rig. When possible, the split-barrel sampler will be driven its entire 

length, either hydraulically or by repeatedly pounding a 140-pound hammer using a 30-

inch drop. The number of drops (blows) used to drive the sampler will be recorded on the 

boring log. The sampler will be extracted from the borehole, and the tubes containing the 

soil samples will be removed. Upon removal, the ends of the lowermost tube will be 

sealed with Teflon sheets and plastic caps. Soil samples for chemical analysis will be 

labeled, placed on ice, and delivered to a state-certified analytical laboratory, along with 

the appropriate chain-of-custody documentation. 

 

Geoprobe Sampling:  The push-probe system is driven by a hydraulic hammer or 

vibrator. Each boring will be sampled at a minimum of 5-foot intervals. Shorter sampling 

intervals or continuous core sampling techniques may be employed to provide subsurface 

definition. As the core barrel is advanced, soil is driven into an inner 1¾-inch diameter 

core barrel, which is either lined with steel/brass or acetate sleeves. After being driven 5 

feet, the rods are removed from the borehole. Upon removal, the ends of the lowermost 

sleeve will be sealed with Teflon sheets and plastic caps. Soil samples for chemical 

analysis will be labeled, placed on ice, and delivered to a state-certified analytical 

laboratory, along with the appropriate chain-of-custody documentation. 

 

Soil Classification 

As the samples are obtained in the field, they will be classified by the field geologist in 

accordance with the Unified Soil Classification System. Representative portions of the 

samples will be retained for further examination and for verification of the field 

classification. Logs of the borings indicating the depth and identification of the various 

strata and pertinent information regarding the method of maintaining and advancing the 

borehole will be prepared. Specifically, for each sampling interval, field estimates of soil 

type, density/consistency, plasticity, grading, moisture, color, and any other pertinent 

information will be recorded on the boring log. 

 

Soil Sample Screening and Sampling 

Soil samples selected for chemical analysis will be determined from a headspace analysis 

using a PID or an FID. The soil will be placed in a Ziploc
®

 bag or equivalent, sealed, and 

allowed to reach ambient temperature, at which time the PID probe will be inserted into 

the Ziploc bag. The total volatile hydrocarbons present are detected in parts per million 

(ppm). The PID will be calibrated daily to an isobutylene standard. Additionally, a water 

trap will be fixed to the end of the PID sampling wand to minimize potential interference 

from entrained soil moisture. 

 

Generally two soil samples from each soil boring will be submitted for chemical analysis 

unless otherwise specified in the scope of work (See applicable workplan or the client’s 

specified scope of work). Soil samples selected for analysis typically represent the boring 

bottom sample or the sample just above the first-occurrence of groundwater and sample 

that exhibits the highest PID reading. 

 

Important:  Environmental Protection Agency 5035 sampling methodology will be 

followed for the collection of samples involving the analysis of volatile organic 
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compounds. For additional details regarding the application, collection and preparation of 

5035 soil samples see the Washington State Department of Ecology’ Memorandum No. 5 

titled Collecting and Preparing Soil Samples for VOC analysis, dated June 10, 2004. 

 

HydroPunch® Sampling 

A grab groundwater sample is collected using a Hydropunch
® 

sampling device or 

equivalent. The hydropunch can be used with either a HSA drill or DPT rig. The 

hydropunch consists of a stainless steel probe, which is advanced in to the water-yielding 

zone then withdrawn to expose an internal screen. Once the probe is opened, groundwater 

enters while soil particles larger than silt are prevented from entering by a screen. A 

decontaminated stainless steel bailer or equivalent is inserted down the center of the well 

screen to obtain a “grab-type” groundwater sample for analysis. The samples are 

carefully transferred from the bailer to zero headspace, 40 milliliter glass vials fitted with 

Teflon-lined caps. The groundwater sample is labeled, placed on ice (i.e. chilled at 

approximately 4 degrees Celsius), and delivered to a state-certified analytical laboratory, 

along with the appropriate chain-of-custody documentation. The boring is backfilled with 

a cement/bentonite slurry and capped at the surface to match surface conditions. 

 

Chain-of-Custody Protocol 

Chain-of-Custody protocol is followed for all soil and groundwater samples selected for 

laboratory analysis. The Chain-of-Custody form(s) accompanies the samples to the 

laboratory and provides a continuous record of possession at all times. 

 

Decontamination 

Drill cuttings generated during the drilling procedure will be contained in labeled and 

marked, DOT-approved 55-gallon drums and placed in a secured onsite location. Drilling 

equipment is decontaminated by steam cleaning before being brought onsite. The augers 

are also steam cleaned before proceeding with each new. Before use, the sampler and 

sampling sleeves are brushed-scrubbed in a Liqui-nox and potable water solution and 

rinsed twice in clean potable water. Sampling equipment and sleeves are also 

decontaminated before each sample is collected to avoid cross-contamination between 

borings. 

 

Waste Management 

Soil cuttings, decontamination and/or development water will be contained in DOT-

approved, 55-gallon drums. Each drum will be appropriately labeled, marked and 

temporarily stored in a secured onsite location pending waste characterization. Upon 

receipt of analytical results, contained waste will be transported offsite to an appropriate 

disposal/recycling facility. 

 

Exceptions 

Additional tasks or non-standard practices/procedures, if any, that may be requested or 

required for a particular site will be documented in the field notes on the following pages. 

 
September 2007 Version 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 
 

LABORATORY ANALYTICAL REPORT 

































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX G 
 

NON-HAZARDOUS WASTE MANIFEST  







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX H 
 

AGENCY CORRESPONDENCE 
 

 
 














