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EA Engineering, Science, and Technology, Inc. May 2009 

PROGRESS REPORT 

Site Name: Boomsnub/Airco Superfimd Site, Hazel Dell, Washington (Site) 
Prepared By: EA Engineering, Science, and Technology, Inc. (EA) 
Date: 20 May 2009 
Reporting Period: October 2008 - March 2009. 

A. PROGRESS MADE THIS PERIOD 

Daily Operation and Maintenance (O&M) activities are discussed in Appendix A. 

A.1 SYSTEM OPERATIONS AND AVAILABILITY (see appendices for fiirther details). 

Figures 1 and 2 identify Operable Units (0U)-2 and OU-3, along with project areas, and 
well locations. OU-2 and OU-3 system availability are discussed in the following 
subsections. 

A.1.1 OU-2 Volatile Organic Compound (VOC) Source Area System 

The m well stripping (IWS) system availability over this reporting period is shown 
below. 

Total hours available from 1 October 2008 to 31 March 2009: 4,366. 
Total hours of unscheduled IWS system downtime: 0. 
Total operating hours: 4,366. 
System availability: ~ 100 percent. 

General O&M activities continued throughout the reporting period as specified in the 
O&M Manual, as modified with approval from the United States Envirormiental 
Protection Agency (EPA). Appendix B.l provides copies ofthe monthly operating field 
forms for the OU-2 system; Appendix B.2 provides the vapor sampling results; and 
Appendix B.3 provides the groundwater analytical results. 

A. 1.2 OU-3 Sitewide Groundwater Extraction and Treatment Systems 

Copies ofthe completed Boomsnub Bi-weekly System Monitoring Checklists are 
provided in Appendix C l . 

System operation tables are provided in Appendix C.2. Tables IA through IF summarize 
the grovmdwater flow information for October 2008 through March 2009. Tables 2A 
through 2F present the ptimping rates for each ofthe active exfraction wells during this 
period. Table 3 presents monthly system samplmg analytical results. 
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The freated grotmdwater was discharged to the infilfration gallery on Linde, Inc. (Linde) 
property. There were no discharges made to the sanitary sewer during the reporting 
period. The freatment system operated for 4,181 hours, approximately 96 percent ofthe 
reporting period, exceeding the requfrements ofthe Consent Decree. 

From 1 October 2008 to 31 March 2009, 38,137,972 gallons of groundwater were freated, 
removing 7.3 poimds (lb) of trichloroethene (TCE) and 23.4 lb of total chromium from 
the groundwater. Appendix C.3 provides mass removal tables and figures. 

Monthly flow reports for billing purposes were sent to the City of Vancouver (City) and 
copies are included in Appendix C.4. Also included in Appendix C.4 are copies ofthe 
Quarterly Self Monitoring Reports delivered to the City for October through December 
2008, and January through March 2009. 

Synopsis of OU-3 System Downtime 

Unscheduled system shut-downs and system maintenance shut-offs for periods longer than one 
hour are discussed below. Other system shut-downs and shut-offs are discussed in the Daily 
Operation and Maintenance Summary in Appendix A. 

October 2008 

In October the system had no unscheduled shut-downs or system maintenance shut-offs lasting 
longer than one hour. 

November 2008 

In November there was one unscheduled system shut-down and two system maintenance 
shut-offs. 

Unscheduled system shut-down lasting longer than one hour: 

• On 12 November the system shutdown due to a well field fault in contaiimient vault 
CV-9. The system was down for 3 hours and 49 minutes. 

December 2008 

In December the system had one unscheduled system shut-down and one scheduled shut-off. 

Unscheduled system shut-down lasting longer than one hour: 

• The system shut-dovm on 22 December due to a well field fault and could not be re­
started remotely. Several other faults occurred while the system was off It was 
determined that melting snow tripped several sump pumps and filled the mfluent tank 
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until it had a high level fault. In addition, a power outage blew a fiise to the afr 
stripper blower. As a result, the system was down for 161 hours and 56 minutes. 

Scheduled system shut-offs lasting longer than one hour: 

• On 18 December the system was shut off to pump vaults. The system was down for 
1 hour and 14 minutes. 

January 2009 

In January the system had five unscheduled shut-downs lasting a total of 12 hours and 
30 minutes, and one scheduled shut-off lasting 12 minutes. 

Unscheduled system shut-downs lasting longer than one hour: 

• On 2 January the system shut down due to a well field fault caused by heavy rains 
and snow melt. All vaults were pumped out and the system restarted. The system 
was down for 1 hour and 8 minutes. 

• On 21 January the system shut down due to an ion exchange (IX) tank low level fault. 
Afi;er thorough inspection ofthe variable frequency drive (VFD) and pump; and 
attempts at clearing the alarm by partially filling the tank with potable water to clear 
the float switch; it was determined that the fransducer that reads the tank level had 
failed. The system was left off until anew transducer was installed. The system 
resumed operation on 22 January and was down for 10 hours and 3 minutes. 

February 2009 

In February the system had no unscheduled shut-downs and two scheduled shut-offs lasting a 
total of 5 hours and 9 minutes. 

Scheduled system shut-off lasting longer than one hour: 

• On 24 February the system was shut off to pump vaults and to install relays in 
contamment vaults CV-3, CV-9, and CV-18 so that a single float would shut down the 
system and tum on the sump pumps simultaneously. The system was down for 4 hours 
and 54 minutes. 

March 2009 

In March the system had one unscheduled shut-down lastingl hour and 46 minutes, and one 
scheduled shut-off lasting 23 minutes. 

Unscheduled system shut-down lasting longer than one hour: 

Boomsnub/Airco Superfund Site 
Hazel Dell, Washington 
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On 21 March the system shut-dovra due to a well field fault in containment vault CV-3. 
The system was dovm for 1 hour and 46 minutes. 

n 

A.2 SYSTEM MODIFICATIONS AND RECOMMENDATIONS 

OU-2 

Based on current groundwater concenfrations, it has been determined that the IWS 
System has removed more than 98% ofthe mass of TCE in groundwater smce startup, as 
expected, as a result f the low TCE concenfrations in groundwater, the system is no 
longer reducing concenfrations of TCE as quickly as in previous years. E A is currently 
pulse-pumping the system (operating exfraction wells are alternated) to change 
groundwater cfrculation pattems and increase TCE removal rates. 

OU-3 

L J 

• As a result of development plans at the nearby Padden Parkway Development Site, 
modifications to the existing system may be requfred. Therefore, EA is working with the 
developer at the Padden Parkway Development to understand the impact that their 
development plans will have on the operating system; and will propose system 
modifications, as necessary, based on thefr final plans. 

L J 

A.3 SAMPLING 

OU-2 

Vapor samples will continue to be collected periodically from the IWS granular activated 
carbon (GAC), sample port Gl, to monitor emissions. Vapor samples were collected 
from the OU-2 system on 13 October, 17 November, 16 December 2008, and on 
14 January and 12 March 2009. The vapor samples were sent to Columbia Analytical 
Services (CAS) in Simi Valley, Califomia for analysis. Monitoring data from these 
sampling events are presented in Appendix B.2. 

The quarterly OU-2 groundwater samples were collected on 21 through 23 October 2008 
and 19 and 20 January 2009. The groundwater samples were sent to CAS in Kelso, 
Washington for analysis. Analytical data from these sampling events are presented in 
Appendix B.3. 

OU-3 

Monthly influent and effluent sampling ofthe OU-3 groundwater treatment system was 
completed in accordance with the site-specific Quality Assurance and Sampling Plan 
(QASP) (EA, August 2004). VOC analyses were conducted using the EPA Method 
8260B, total chromium analyses using EPA Method 200.7, and pH analyses using EPA 
Method 150.1. Samples were sent to CAS Kelso for these analyses. 
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Effluent samples were collected by EA on 6 October, 6 November, 4 December 2008, 
and 6 January, 4 February, and 5 March 2009. Based on the analytical results of these 
samples, effluent water quality met both the City permit limits and the site-specific 
discharge limits for the reporting period. Table 3 in Appendix C.2 provides a sumrhary 
of mfluent and effluent analytical data from April 2008 to March 2009. It also presents 
the City permit limits, the infilfration gallery discharge limits, the current sampling 
results, and results from the last year (for comparison purposes). A summary ofthe 
estimated mass removed by month is presented in Appendix C.3. 

Periodic groundwater level measurements were collected from selected wells follovvdng 
the start of operation of the Linde infilfration gallery to monitor the impact on 
groundwater elevation. To date, groundwater mounding is consistent with model 
predictions, as shown in Appendix D. 

A.4 MEETINGS 

• Periodic status calls were held between EA and EPA. 

A.5 MISCELLANEOUS 

• Continue pursuing access easement agreements. 

B. ANTICIPATED PROBLEM AREAS AND RECOMMENDED SOLUTIONS 

None. 

C. PROBLEMS RESOLVED 

• The float configuration in vaults CV-3, CV-9 and CV-18 was modified to simplify 
system restart in cases where the vaults have flooded and the system shuts down. 
Previously each vault contained a float to control the exfraction system and a separate 
float to confrol the sump pump. Now a single float confrols the exfraction system and the 
sump pump. 

D. DELIVERABLES 

D.l DELIVERABLES SUBMITTED 

• 10 October - Quarterly (July - September 2008) Self Monitoring Report submitted to 
the City. 

• 3 October - September monthly Flow Report submitted to the City. 

• 30 October - Progress Report, April through September 2008, submitted to EPA. 
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10 November - October monthly Flow Report submitted to the City. 

17 November - QASP Addendum for the January 2009 Quarterly Sampling Event 
submitted to EPA. 

3 December - November monthly Flow Report submitted to the City. 

9 December - Tentative Sampling Schedule for 2009 submitted to EPA. 

2 January - January 2009 sampling notification letters sent to property owners. 

7 January - December monthly Flow Report submitted to the City. 

9 January - Quarterly (October - December 2008) Self Monitoring Report submitted to 
the City. 

6 February - January monthly Flow Report submitted to the City. 

9 February - Revised Operating Discharge Standards submitted to EPA. 

25 February - Fall 2008 Semiaimual Report submitted to EPA. 

25 February - Carbon Dangerous Waste Report submitted to Washington State 
Department of Ecology (Ecology). 

3 March - QASP Addendum for the Spring 2009 Semiannual Sampling Event submitted 
to EPA. 

6 Marcli - February monthly Flow Report submitted to the City. 

10 Marcli - Letter discussing the change in due date for the Progress Report submitted to 
EPA. 

25 March - Resin Dangerous Waste Report submitted to Ecology. 

D.2 ANTICIPATED SUBMITTAL DATES 

Monthly Flow Reports are due to City on the lO"̂  of every month. EA prepared a pemiit 
modification application to request changes to the reporting requirements and is awaiting 
approval from the City. 

• 10 April - Quarterly (January - March 2009) Self Monitoring Report to be submitted to 
the City. 
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• 10 July - Quarterly (April - June 2009) Self Monitoring Report to be submitted to the 
City. 

• 26 May - QASP Addendum for the July 2009 OU-2 Quarteriy Sampling Event to be 
submitted to EPA. 

o 

• 30 June - Notify property owners of AMW-18 monitoring results. 

• 5 August - QASP Addendum for the Fall 2009 Semiatmual Sampling Event to be 
submitted to EPA. 

• 5 September - Spring 2009 Semiannual Report due to EPA. 

E. EVENTS 

E.l FIELD EVENTS COMPLETED 

• Periodic - IWS GAC vapor sampling. 

• Monthly - O&M influent and effluent sampling. 

• 21 through 28 October - Quarterly OU-2, infilfration gallery, Toe-of-Plume Pilot Study 
(TOPPS) and Fall 2008 semiannual sampling. 

• 19 and 20 January - Quarterly OU-2 sampling event. 

E.2 UPCOMING EVENTS 

• Monthly - FWS, GAC air sampling. 

• Monthly - O&M influent and effluent sampling. 

• 4 through 8 May - Quarteriy OU-2, infilfration gallery, TOPPS and Spring 2009 
semiaimual sampling. 

• 27 through 29 July 2009 - Quarteriy OU-2 samplmg. 

F. DATA QUALITY 

The monthly OU-3 influent/effluent data for the reporting period were reviewed in accordance 
with the standards established in the 2004 EA QASP. 
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Temperature blanks and cooler temperatures were within the acceptable range, except for 
September and November data. The temperature blank for September was slightly warm at 
7.5 degrees Celsius, but the cooler temperature remained within the acceptable range required by 
the QASP. For the November data the cooler temperature was cold at 1.3 degrees Celsius and 
the temperature blank slightly warm at 6.4 degrees Celsius. The warm temperature blanks are 
not expected to impact the data and were most likely due to the short fravel time to the lab. 

The field duplicate result for TCE concenfrations indicated a relative percent difference of 
40 percent between samples collected in November. The TCE concenfration for the November 
data should be considered an estimate. 
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APPENDIX A 
DAILY OPERATION AND MAINTENANCE SUMMARY 

The Site System Operator performs routine tasks on the OU-2 VOC source area systems and 
OU-3 sitewide groundwater freatment system. Routine and other site activities are recorded in 
this section. 

Synopsis of the Activities: 

October 2008 

October 1. Downloaded and tabulated data. 

October 6. Collected freatment system influent and effluent samples. 

October 10. Conducted the bi-weekly system inspection. 

October 14. Collected an air sample from the OU-2 IWS system. Conducted routine 
maintenance and monitoring. 

October 15. Worked on replacing the vault at MW-20D. 

October 16, Finished replacing the vault at MW-20D. Installed bollards around MW-20D 
and MW-2 ID. 

October 20. Assisted with semiaimual sampling. 

October 23. Replaced pump in MW-20D. Assisted with semiannual sampling. 

October 24. Conducted the bi-weekly system inspection, re-plumbed MW-20D and 
installed pump confroller. Restarted MW-20D. 

October 28. The system shut down due to a high level IX building fault. Purge water from 
sampling clogged the sump filter and water backed up onto the floor and triggered the alarm 
float. The bag filter was replaced and the system restarted. The system was down for 
21 minutes. 

October 29. Shut the system off to adjust the influent tank set point in the DC feed pump 
WD. The system was off for 16 minutes. 

October 30. Recorded and tabulated monthly exfraction well flow rates. Recorded water 
levels. Shut system off and ptimped vaults. 
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November 2008 

November 3. Downloaded and tabulated data. 

November 6. Collected freatment system influent and effluent samples. The effluent sample 
was a split sample with the City of Vancouver. 

November 7. Pumped all vaults. Shut the system off to pump vaults containing sump 
pumps. The system was down for 32 minutes. 

November 12. Conducted the bi-weekly system inspection. Responded to a well field fault 
in contaiimfient vault CV-9. 

November 14. Collected an air sample from the OU-2 IWS system. Conducted routine 
maintenance and monitoring. 

November 20. The system was shut off to test the pump in the air stripper pad sump and 
was off for 33 minutes. 

November 25. Conducted the bi-weekly system inspection and re-insulated some pipes near 
the air stripper. 

November 26. Recorded and tabulated monthly exfraction well flow rates. 

December 2008 

December 1. Downloaded and tabulated data. 

December 4. Collected freatment system influent and effluent samples. 

December 9. Removed old air stripper tower from pad. 

December 12. Conducted bi-weekly system inspection. Responded to a well field fault in 
containment vault CV-9. 

December 16. Collected an afr sample from the OU-2 IWS system. Conducted routine 
maintenance and monitoring. 

December 18. Pumped all vaults. 

December 29. Recorded and tabulated monthly exfraction well flow rates. 
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January 2009 

January 1. Responded to a well field fault that shut-down the system. The system was 
down for 54 minutes. 

January 2. Downloaded and tabulated data. 

January 6. Collected freatment system influent and effluent samples. 

January 8. Conducted the bi-weekly system inspection. 

January 14. Collected an air sample from the OU-2 IWS system. Conducted routine 
maintenance and monitoring. Downloaded run-time data. 

January 19. Gave safety fraining for the Linde plant to Erin Bergman. Assisted with the 
quarterly sampling event. 

January 20. Assisted with quarterly sampling. Pumped all vaults. The system was shut off 
to containment pump vaults CV-23 and CV-9 and was down for 12 minutes. Later that day, 
the system shut down due to high water in CV-3. The system was restarted remotely and was 
down for 25 minutes. 

January 22. Replaced fransducer in the DC tank. 

January 23. Conducted the bi-weekly system inspection. 

January 29. Recorded and tabulated monthly extraction well flow rates. 

February 2009 

February 2. Downloaded and tabulated data. The system was shut off to pump containment 
vault CV-9 and was down for 11 minutes. 

February 4. Collected treatment system influent and effluent samples. 

February 11. Conducted the bi-weekly system inspection. 

February 13. Conducted routine maintenance and monitoring ofthe IWS System. 
Downloaded run-time data. 

February 24. Installed two-pole double-throw relays in contaiimient vaults CV-3, CV-9, 
and CV-18. 

February 26. Conducted the bi-weekly system inspection. 
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March 13. Finished making miscellaneous repafrs to wells (from the list derived from the 
semiannual sampling event). I 

March 16. Conducted the bi-weekly system inspection. Downloaded run-time data. 
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February 27. Recorded and tabulated monthly exfraction well flow rates. 

March 2009 

March 2. Downloaded and tabulated data. 

March 5. Collected freatment system influent and effluent samples. 

March 11. Removed remaining packing material out of old air stripper tower and packaged 
in totes. Repafred well monuments. 

March 12. Collected an afr sample from the OU-2 IWS system. Conducted routine 
maintenance and monitoring. 

[ 

c 
March 20. The system was shut off to pump containment vaults CV-23, CV-18 and CV-9 
and was down for 23 minutes. 

March 23. Checked vaults and inspected system components. 

March 30. Recorded and tabulated monthly extraction well flow rates. Conducted the I 
bi-weekly system inspection. 

c 
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APPENDIX B 
OU-2 MONITORING RESULTS 

VAPOR MONITORING 

EA continues to collect periodic vapor samples from the IWS GAC (sample port Gl) to monitor 
emissions. Vapor samples were collected on 13 October, 17 November, and 16 December, 2008 
and 14 January and 12 March 2009. Results are shown in the following table: (See Figure B.l 
for sample location). Trichloroflouromethane (CFC-11) is the only VOC detected consistently 
each month. While concenfrations are increasing, they do not exceed regulatory discharge lunits. 
1,4-dioxane was detected at a frace concenfration in January only. 

Constituent 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
1,1-Dichloroethane 
cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane 
Trichloroethene 
1,4-Dioxane 
Tetrachloroethene 
Sample ID 

IWS/GAC 
(Gl ) 

10/13/08 
<0.61 
120 

<0.6I 
<0.61 
<0.61 
<0.61 
<0.61 
<0.61 
<0.6I 

101308-Gl 

IWS/GAC 
(Gl ) 

11/17/08 
<0.61 

98 
<0.61< 
<0.61 
<0.61 
<0.6I 
<0.61 
<0.61 
<0.61 

ni708-Gl 

IWS/GAC 
( G l ) 

12/16/08 
<3.1 
290 
<3.1 
<3.1 
<3.I 
<3.1 
<3.1 
<3.I 
<3.1 

121608-Gl 

IWS/GAC 
(Gl ) 

1/14/09 
<0.60 
320 

<0.60 
<0.60 
<0.60 
<0.60 
<0.60 

0.88 
<0.60 

011408-Gl 

IWS/GAC 
(Gl ) 

3/12/09 
<0.62 

77 
<0.62 
<0.62 
<0.62 . 
<0.62 
<0.62 
<0.62 
<0.62 

031209-Gl 
NOTE: GAC = Granular-activated carbon. 

IWS = In Well Stripping. 
All results reported in micrograms per cubic meter (ng/m^). 

The vapor samples were sent to CAS in Simi Valley, Califomia and, as requfred by the QASP, 
samples were analyzed for the nine primary chemicals of concem in the vapor at the site. 
Summary data sheets from the analytical laboratory can be found in Appendix B.2. The 
complete data package is available for review at EA's office in Bellevue, Washington. 

GROUNDWATER SAMPLING 

The quarterly OU-2 groundwater samples were collected in October 2008 and January 2009. 
Recent and historic analytical results are presented on Table B. Figure B.2 shows the Source 
Area monitoring wells. The groundwater samples were sent to CAS in Kelso, Washington for 
analysis. Sampling results are provided in Appendix B.3. During the reporting period TCE 
concenfrations from four wells show levels exceeding the cleanup level of 5 micrograms per 
Liter (pg/L) (AMW-2A, 55 pg/L; AMW-12A, 29 pg/L; MW-1 A, 13 pg/L; and AMW-53A, 
8.9 pg/L). Concenfrations in AMW-12A and MW-1 A remain consistently above the cleanup 
level. 
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TCE groundwater concenfrations appear to have stabilized across the source area with the 
exception of AMW-2A and AMW-53A. Concenfrations in these wells continue to fluctuate 
above and below the cleanup level. This fluctuation in concenfration has been observed in other 
wells and is likely due to the circulation pattems established around the IWS freatment wells. 
TCE concenfrations in AMW-2A were above the cleanup level for the reporting period, and 
AMW-53 concenfrations were above the cleanup level for the October sampling round only. 

Since starting IWS operations in February 2004, TCE concenfrations have decreased 
significantly in all monitoring wells across the VOC source area and in the downgradient 
monitoring well network. Quarterly grovmdwater monitoring has been used to frack the 
performance ofthe IWS operations using TCE concenfrations in the groundwater. Figure B.3 
shows how groundwater concenfrations have changed over time, as measured by well groupings. 
The wells are grouped by areas to evaluate changes in TCE concenfrations in groundwater over 
representative areas ofthe plume. These areas of well groupings are the "Center of Plume", 
"Sidegradient" and "Downgradient Wells". The grouping of downgradient wells represents a 
significant array of multi-level monitoring points positioned throughout the cross-section ofthe 
alluvial aquifer (see Figure B.2). This grouping of downgradient wells has been used in the 
performance monitoring to evaluate the offsite flux of TCE in the groundwater. Since system 
startup, TCE concenfrations have decreased 95% in center of plume wells, 87% in sidegradient 
wells, and 98%i in downgradient monitoring wells. The average concentration of TCE in each of 
the well groups is currently less than the cleanup level, but concenfrations in four individual 
wells, identified above, remain above the cleanup level. 

PARTIAL IWS SYSTEM SHUTDOWN 

n 

The groundwater concenfration of TCE in individual wells generally has not changed 
significantly over the past two years (see Table B). The IWS system has been in the shutdown 
process since the Fall of 2006 because the system is no longer removing substantial TCE mass 
from the source area groundwater. During the reporting period four ofthe nine FWS wells were 
operating. Given these conditions, and with EPA approval, system operations were modified to 
alter the groundwater circulation pattems, to potentially improve VOC removal and to provide 
the data necessary to evaluate the practicability of continued operations. U 

The IWS wells were operating during this reporting period as follows: from October through 
January, IWS-3, IWS-4, rWS-5 and IWS-6 were operating. After the January event, wells 
rWS-4 and rWS-6 were operating. 

LJ 

LJ 
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TABLE B CONCENTRATIONS OF TRICHLOROETHENE IN GROUNDWATER 

WeU ID Baselme* 

M a y 

2004 

August 

2004 

October J a n u a r y 

2004 2005 

M a y 

2005 

July 

2005 

October 

2005 

Februa ry 

2006 

M a y 

2006 

July 

2006 

October 

2006 

Feb rua ry 

2007 

M a y 

2007 

July 

2007 

October 

2007 

J a n u a r y 

2008 

M a y 

2008 

July 

2008 

October 

2008 

J a n u a r y 

2009 

Center of Plume Wells 

AMW-IA 

AMW-IB 

AMW-IC 

AMW-2A 

AMW-2B 

RAMW-2C 

AMW-12A 

AMW-19A 

AMW-19B 

AMW-56A 

AMW-56C 

220 D 

0.73 

0.50 U 

1,000 D 

0.40 J 

0.17 J 

1,200 D 

290 D 

NA 

610 D 

0.19 J 

1.8 

0.55 

0.50 U 

600 D 

0.58 

0.50 U 

530 D 

370 D 

0.37 J 

250 D 

0.19J 

69 

0.58 

0.50 U 

550 D 

0.58 

0.50 U 

350 D 

260 D 

0.19 J 

67 

0.50 U 

66 D 

0.53 

0.50 U 

530 D 

0.57 

0.50 U 

260 D 

120 D 

0.2 J 

28 

0.50 U 

120 D 

0.45 J 

0.50 U 

490 D 

0.56 

0.50 U 

150 D 

34 

0.16 J 

14 

0.50 U 

68 

0.54 

0.50 U 

810 D 

0.64 

0.50 U 

97 D 

27 

0.17 J 

12 

0.50 U 

31 

0.38 J 

0.50 U 

150 D 

0.45 J 

0.50 U 

76 

11 

0.16 J 

9.2 

0.50 U 

49 

0.51 

0.50 U 

390 D 

0.46 J 

0.50 U 

67 

6.8 

0.17 J 

6.7 

0.50 U 

0.35 J 

0.48 J 

0.50 U 

140 D 

0.54 

0.50 U 

35 

5 

0.50 U 

14 

0.50 U 

0.21J 

0.33 J 

0.50 U 

13 

0.41 J 

0.5 U 

36 

2.8 

0.50 U 

0.83 

0.50 U 

0.32 J 

0.33 J 

0.50 U 

5.6 

0.32 J 

0.50 U 

21 

2.8 

0.50 U 

1.1 

0.50 U 

0.47 J 

0.30 J 

0.50 U 

3.7 

0.29 J 

0.50 U 

27 

2.6 

0.14 J 

0.76 

0.50 U 

0.19 J 

0.35 J 

0.50 U 

1.6 

0.22 J 

0.50 U 

20 

1.8 

NS 

0.47 J 

0.50 U 

0.34 J 

0.30 J 

0.50 U 

1.4 

0.21 J 

0.18 J 

25 

1.7 

NS 

0.47 J 

0.50 U 

1.3 

0.34 J 

0.50 U 

3.6 

0.15 J 

0.50 U 

24 

1.6 

NS 

0.38 J 

0.50 U 

6.1 

0.30 J 

0.50 U 

6.8 

0.18 J 

0.50 U 

31 

2.3 

0.77 

1.7 

0.50 U 

1.6 

0.37 J 

0.50 U 

15 

0.59 

0.50 U 

33 

1.6 

0.66 

0.90 

0.29 J 

0.26 J 

0.41 J 

NS 

1.1 

0.64 

NS 

27 

1.6 

NS 

0.75 

0.30 J 

0.30 j 

0.39 J 

NS 

4.5 

0.67 

NS 

26 

1.9 

NS 

1.2 

0.33 J 

0.39 J 

0.50 

0.50 U 

18 

0.61 

0.27 J 

26 

1.9 

0.72 

0.97 

0.39 J 

0.37 

0.50 

NS 

55 

0.69 

NS 

29 

1.5 

NS 

NS 

0.83 

Sidegradient Wells | 

AMW-3A 

AMW-13A 

8 

2.7 

11 

2.8 

5.9 

2 

4.2 

4 

4.4 

5.5 

3.3 

7.7 

1.6 

5.2 

1.3 

5 

1.3 

5 

0.44 J 

2.4 

0.30 J 

0.50 U 

0.16 J 

0.52 

0.30 J 

0.43 J 

0.38 J 

0.50 U 

0.39 J 

0.50 U 

0.48 J 

0.50 U 

0.66 

1.6 

0.52 

0.08 J 

0.52 

0.50 U 

0.48 J 

0.21 J 

0.54 

0.80 

Downgradient Wells 

AMW-52A 

AMW-52C 

AMW-53A 

AMW-53B 

AMW-53C 

AMW-54A 

AMW-54C 

AMW-55A 

AMW-55C 

MW-IA 

MW-IB 

MW-IC 

0.53 

0.50 U 

240 D 

2 

0.50 U 

120 D 

0.50 U 

22 

0.50 U 

880 D 

0.14 J 

0.50 U 

0.42 J 

0.50 U 

14 

2.4 

0.50 U 

77 D 

0.50 U 

39 

0.50 U 

1,300 D 

0.50 U 

0.50 U 

0.20 J 

0.50 U 

10 

2.7 

0.50 U 

150 D 

0.50 U 

39 

0.50 U 

1,100 D 

0.50 U 

0.50 U 

0.22 J 

0.50 U 

19 

2.2 

0.50 U 

190 D 

0.50 U 

NS 

0.50 U 

870 D 

0.50 U 

0.14 J 

0.7 

0.50 U 

120 D 

2 

0.50 U 

MOD 

0.50 U 

NS 

0.50 U 

780 D 

0.50 U 

0.50 U 

2 

0.50 U 

130 D 

1.8 

0.50 U 

86 D 

0.50 U 

NS 

0.50 U 

620 D 

0.44 J 

0.14 J 

0.52 

0.50 U 

77 D 

1.5 

0.50 U 

96 D 

0.50 U 

NS 

0.50 U 

310 D 

0.50 U 

0.50 U 

1.4 

0.50 U 

41 

1.5 

0.50 U 

56 

0.50 U 

NS 

0.50 U 

210 D 

0.16 J 

0.50 U 

29 

0.50 U 

MOD 

1.6 

0.50 U 

4.3 

0.50 U 

18 

0.50 U 

23 

0.50 U 

0.50 U 

0.2 J 

0.50 U 

9.5 

1.1 

0.50 U 

0.94 

0.50 U 

4.8 

0.50 U 

36 

0.50 U 

0.50 U 

0.50 U 

0.50 U 

5.3 

0.74 

0.50 U 

1.3 

0.50 U 

1.8 

0.50 U 

45 

0.50 U 

0.50 U 

. 0.19 J 

0.50 U 

6 

0.88 

0.50 U 

3.6 

0.50 U 

1 

0.50 U 

54 

0.29 J 

0.50 U 

0.50 U 

NS 

5 3 

NS 

NS 

0.82 

NS 

0.86 

NS 

24 

NS 

NS 

0.50 U 

NS 

1.2 

NS 

NS 

0.7 

NS 

0.45 J 

NS 

15 

NS 

NS 

0.50 U 

NS 

4.5 

NS 

NS 

0:53 

NS • 

0.40 J 

NS 

12 

NS 

NS 

0.50 U 

0.50 U 

7.6 

0.43 J 

0.50 U 

1.4 

0.50 U 

0.43 J 

0.50 U 

12 

0.50 U 

0.50 U 

0.50 U 

NS 

13 

NS 

NS 

0.96 

NS 

1.2 

NS 

12 

NS 

NS 

0.10 J 

NS 

4.4 

NS 

NS 

0.84 

NS 

0.72 

NS 

7.6 

NS 

NS 

0.50 U 

NS 

5.9 

NS 

NS 

1.0 

NS 

0.48 J 

NS 

7.4 

NS 

NS 

0.07 J 

0.50 U 

8.9 

0.53 

0.50 U 

1.9 

0.26 J 

0.65 

0.23 J 

13 

0.50 U 

0.50 U 

0.10 J 

NS 

4.2 

NS 

NS 

2.5 

NS 

0.95 

NS 

9 3 

0.83 

0.44 J 

NOTES: 
All results reported in Ug/L 
Bold results are above the cleanup level of 5 ̂ g/L 
D = The reported result is from a sample dilution. 
NA = Not applicable. 
J - The result is an estimated concentration that is less than the method reporting limit, but greater than or equal to the method detection limit. 
U = The compound was analyzed for, but not was not detected at or above, the method reporting limit or the method detection limit. 
NS = No sample collected. 
* - Baseline samples for wells installed as part ofthe removal action were collected in December 2003. Baseline data from existing wells was collected during the 2003 semi-annual sampling event. 
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Date of Sample Collection 

-Average Center of Plume Wells 
-Average Downgradient Wells 
-Expon. (Average Center of Plume Wells) 

-Average Sidegradient Wells 
-Groundwater Cleanup Standard (5 ug/L) 



Appendix B.l 
OU-2 Monthly Operating 

Field Forms w 



Appendix B.l 

OU-2 Monthly Operating Field Forms 



Richard Read Date: 10/13/2008 

OperatirigLParameteret Individijal .Well Measurements: 

Total System Flow 

Vacuum Blower Inlet Vacuum 

Vacuum Blower Outlet Pressure 

Pressure Blower Outlet Temperature 

Operating Hz 

Secondary GAC Outlet Temperature 

scfm 

in H2O 

in H2O 

deg F 

% 
deg F 

System 1 
(South Side) 

off 

off 

off 

System 2 
(North Side) 

157 

-40 

31 

off 165 

off 100 

off 118 

Commentsion IWS SystemJ 
Turned IWS-3 back on October 1. 

IWS-1 

IWS-2 

IWS-3 

IWS-4 

IWS-5 

IWS-6 

IWS-7 

IWS-8 

IWS-9 

F l o w 

(scfm) 

Off 

Off 

40 

40 

40 

40 

off 

Off 

off 

Depth to Water 
(fl btc) 

26.06 
27.47 
27.26 
26.78 
26.20 
26.98 
26.88 
27.26 
26.77 

Operating.Paraimeters' - Individual Well Measuretnisnt^: 
Total System Flow 

Blower Inlet Vacuum 

Blower Outlet Pressure 

Blower Outlet Temperature 

Operating Hz 

Secondary GAC Outlet Temperature 

scfm 

in H2O 

in H2O 

deg F 

% 
degF 

Flow 
(scfm) 

Vacuum 
(in H2O) 

S/D? 

Cotrofients on SVE System' 
SVE System shut down on 3/3/08. 

SVE-1 

SVE-2 

SVE-3 

SVE-4 

SVE-5 

S/D? 

IWS System (Effluent of primary GAC) 

SVE System (Effluent of primary GAC) 

PPM 

1 

> 5 ? If > 5 ppm, contact carbon service for 
carbon disposal and replacement 

Were samples collected ttiis month? 

Sample Location 

IWS Lead GAC Offgas 

Yes m 

ID Type 

No 

Container? 

101308-Gl Vapor Summa 

Vacuum Blower Effluent (SVE) 

DUPLICATE: 

SVE Lead GAC Offgas 

PID Reading 

(if collected) 

1 

. ND 

units 

ND 

ND 

Ambient Air ND 



Name: Richard Read Date: 11/17/2008 

O^ratihg Parameters/ . Individual Well Measurement^ 

Total System Flow 

Vacuum Blower Inlet Vacuum 

Vacuum Blower Outlet Pressure 

Pressure Blower Outlet Temperature 

Operating Hz 

Secondary GAC Outlet Temperature 

scfm 

inhjO 

inHjO 

deg F 

% 
degF 

System 1 
(South Side) 

off 

off 

off 

System 2 
(North Side) 

157 

-40 

31 

off 165 

off 100 

off 116 

ConMiwmtsontlWS.Syisteml 

IWS-1 

IWS-2 

iWS-3 

IWS-4 

IWS-5 

IWS-6 

iWS-7 

IWS-8 

IWS-9 

F low 
(scfm) 

Off 

Off 

40 

40 

Depth to Water 
(ft btc) 

26.03 

27.45 

27.24 

26.76 

40 26.18 

40 26.96 

off 26.85 

Off 27.24 

off 26.75 

•: Operating" Parainetere -: 
Total System Flow 

Blower inlet Vacuum 

Blower Outlet Pressure 

Blower Outlet Temperature 

Operating Hz 

Secondary GAC Outlet Temperature 

scfm 

in H2O 

in H2O 

deg F 

% 
degF 

Flow 
(scfm) 

Vacuum 
(in H2O) 

S/D? 

Gofrerierits XJriiSVE System 
SVE System shut down on 3/3/08. 

SVE-1 
SVE-2 
SVE-3 
SVE-4 
SVE-5 

S/D? 

PID^Measurefnent^: 
PPM > 5 ? 

IWS System (Effluent of primary GAC) 

SVE System (Effluent of primary GAC) 

If > 5 ppm, contact carbon service for 
carbon disposal and replacement 

Were samples collected this month? 

Sample Location 

IWS Lead GAC Offgas 

Yes El 

ID Type 

111708-G1 Vapor 

Container? 

Summa 

PID Reading 

(if collected) units 

1 

Vacuum Blower Effluent (SVE) ND 

DUPLICATE: ND 

SVE Lead GAC Offgas ND 

Ambient Air ND 



Name: Richard Read Date: 12/16/2008 

Operatirfg Parameters IridlvldualWellMeasureiiiients" 

Total System Flow scfm 
Vacuum Blower Inlet V< in ĤO 
Vacuum Blower Outlet I in HjO 
Pressure Blower Outlet deg F 
Operating Hz % 
Secondary GAC Outlet deg F 

System 1 
(South Side) 

off 
off 
off 

System 2 
(North Side) 

157 
•40 
31 

off 165 
Off 100 
off 116 

.•jCom'mJBntson.lWSS^enrii 

iWS-1 
IWS-2 
IWS-3 
iWS-4 
IWS-5 
IWS-6 
IWS-7 
iWS-8 
IWS-9 

Flow 
(scfm) 

Off 
Off 
40 

Depth to Water 
(ft btc) 
25.97 
27.39 

40 
40 
40 
off 
Off 
off 

27.18 
26.70 
26.12 
26.90 
26.79 
27.18 
26.69 

lOperaUhg PararheterB!. • lhdlvldual;WelKMea8ure"irient8.' 
Total System Flow scfm 
Blower Inlet Vacuum in H2O 

Blower Outlet Pressure in H2O 
Blower Outlet Temperai deg F 
Operating Hz % 
Secondary GAC Outlet degF 

Flow 
(scfm) 

Vacuum 
(in H2O) 

S/D? 

SVE System shut down on 3/3/08. 
• Comm6nts:on SVE. Systam" 

SVE-1 
SVE-2 
SVE-3 
SVE-4 
SVE-5 

S/D? 

"^PIDJMeasureiTieht' 

PPM 

1 

> 5 7 

IWS System (Effluent of | 

SVE System (Effluent of primary GAC) 

if > 5 ppm, contact carbon service for 

carbon disposal and replacement 

^ m ^ i ^ ^ ^ ^ m s m ^ ^ ^ m&^m^M'^^iS^^WWiMS^S^^^MSMMSSg: 
Were samples coilectec Yes 

Sample Location ID 

IWS Lead GAC Offgas 121608-Gl 

JS 

Type 

Vapor 

No 

Container? 

Summa 

PID Reading 
(if coilected) units 

ND 
ND 
ND 
ND 



Name: Richard Read Date: 1/14/2009 

! : O j ^ r a t i f j g Parameters" Ihd iy idu^ j Wel l 'MeasuferTOnM' 

Total System Flow scfm 

Vacuum Blower Inl in H2O 

Vacuum Blower Oi in H2O 

Pressure Blower 0 deg F 

Operating Hz % 

Secondary GAC Oi deg F 

System 1 

(South Side) 

off 

off 

off 

off 

off 

off 

System 2 

(North Side) 

157 

-40 

32 

168 

100 

115 

Commehts tin KVyS^Systeifh 

IWS-1 

IWS-2 

IWS-3 

IWS-4 

IWS-5 

IWS-6 

IWS-7 

IWS-8 

IWS-9 

Flow 

(scfm) 

Off 

Off 

40 

Depth to Water 

(ft btc) 

24.62 

25.60 

40 
40 

40 
(Dff 

Off 

Off 

25.44 
25.01 
24.60 
25.20 
25.74 
25.42 
25.41 

^ • ^ ' ^ j s s ^ ^ t - ^ •^"•iz^'W'^f^zm^ Lm<i i ^ ^ ^ S M s M ^ ^ ^ ^ ^ S M 
PID.Measiiirerneht' 

PPM > 5 ? 

IWS System (Effluent of primary GAC) 1 

If > 5 ppm, contact carbon service for 

carbon disposal and replacement 

[ rV--i--t-T '̂..' ' ^^5^ '^^^«3^-^ - -v^ .^ :^^ 

Were samples coll Yes Bl 

Sample Location 

IWS Primary 

ID 

d11409-G1 

Type 

Vapor 

No 

Container? 

Summa 

PID Reading units 

(if collected) 

Pulse Pumping Schedule for IWS System 

Wells Pumping after January 2009Sar iWS-4, IWS-6 

Wells Pumping after May 2009 sampli IWS-3, IWS-5, IWS-6 

Wells Pumping after August 2009 San IWS-3, [WS-6 

Wells Pumping after October 2009 Sa IWS-5, IWS-6 



Name: Richard Read Date: 2/13/2009 

Q';>iratihg:Parameters'- indiv idual-Wel l Me'asurelfiehts: 

Total System Flow scfm 

Vacuum Blower Inl in H2O 

Vacuum Blower Oi In H2O 

Pressure Blower C deg F 

Operating Hz % 

Secondary GAC Oi deg F 

System 1 

(South Side) 

off 

off 

off 

off 

System 2 

(North Side) 

158 

-40 

32 

172 

off 100 

off 120 

;vGpiTOirj»Bii'ts-pn.lWS:Systef^ 

Turned Off IWS-3 and IWS-5 on 1/21/09. 

IWS-1 

IWS-2 

IWS-3 

IWS-4 

IWS-5 

IWS-6 

IWS-7 

IWS-8 

IWS-9 

Flow 

(scfm) 

Off 

Off 

Off 

Depth to Water 

(ft btc) 

25.13 

26.11 

40 

Off 

40 

Off 

Off 

Off 

25.95 
25.52 
25.11 
25.71 
26.25 
25.93 
25.92 

j p i p . Measurements 

PPM 

IWS System (Effluent of primary GAC) 

SVE System (Effluent of primary GAC) 

> 5 ? 

<1 

Off 

If > 5 ppm, contact carbon service for 

carbon disposal and replacement 

••V=--^'----f4.K'., 

Were samples coll Yes 

Sample Location ID Type 

Vapor 

No 

Container? 

Summa 

Bl 

PID Reading units 

(if collected) 

Pulse Pumping Schedule for IWS System 

Wells Pumping after January 2009Sar IWS-4, IWS-6 

Wells Pumping after May 2009 sampli IWS-3, IWS-5, IWS-6 

Wells Pumping after August 2009 San IWS-3, IWS-6 

Wells Pumping after October 2009 Sa IWS-5, IWS-6 



Name: Richard Read Date: 3/12/2009 

,,Operating PajarnetiEtre: Ihdiv idual .Wel l iMeasurenients 

Total System Flow scfm 

Vacuum Blower Inl in HjO 

Vacuum Blower Oi in H2O 

Pressure Blower 0 deg F 

Operating Hz % 

Secondary GAC Oi deg F 

System 1 

(South Side) 

Off 

Off 

Off 

Off 

System 2 

(North Side) 

158 

-40 

32 

172 

Off 100 

off 120 

Xprnrnehtsioh\ IWS..System 

iWS-1 

IWS-2 

IWS-3 

IWS-4 

IWS-5 

IWS-6 

IWS-7 

IWS-8 

IWS-9 

Flow 

(scfm) 

Off 

Off 

Off 

Depth to Water 

(ft btc) 

26.15 

27.13 

40 

Off 
40 
Off 

Off 

Off 

26.97 
26.54 
26.13 
26.73 
27.27 
26.95 
26.94 

rPID MeasureifTiehtL^ 

PPM > 5 ? 

IWS System (Effluent of primary GAC) <1 

SVE System (Effluent of primary GAC) 

If > 5 ppm, contact carbon service for 

carbon disposal and replacement 

:̂mMmmmmmmî ^̂ Mm^̂ m 
Were samples coll Yes 

Sample Location ID 

IWS Primary GAC 031209-Gl 

EI 

Type 

Vapor 

No 

Container? 

Summa 

PID Reading units 

(if collected) 

IWS Secondary GAC 031209-G3 Vapor Summa 

Pulse Pumping Schedule for IWS System 

Wells Pumping after January 2009Sar IWS-4, IWS-6 

Wells Pumping after May 2009 sampli IWS-3, IWS-5, IWS-6 

Wells Pumping after August 2009 San IWS-3, IWS-6 

Wells Pumping after October 2009 Sa IWS-5, IWS-6 
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I 
I 

Client: 
Briient Sample ID: 
K l i e n t Project ID: 

COLUMBIA ANALYTICAL SERVICES, INC. 

RESULTS OF ANALYSIS 
Page 1 of 1 

EA Engineering, Science and Technology 
101308-Gl 
Linde - OU2 Removal /14495.07.2008.0040-002 

CAS Project ID: P0803379 
CAS Sample ID: P0803379-001 

test Code: 
istrument ID: 

Analyst: 

f ampling Media: 
est Notes: 

Container ID: 

EPATO-15 
Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 
Elsa Moctezuma 
6.0 L Summa Canister 

SC00579 

Date Collected: 10/13/08 
Date Received: 10/14/08 
Date Analyzed: 10/20/08 

Volume(s) Analyzed: 1.00 Liter(s) 

I Initial Pressure (psig): 0.2 Final Pressure (psig): 

• CAS# Compound Result MRL 
Hg/m* |ig/m' 

• 75-01-4 Vinyl Chloride ND 0.61 
• 75-69-4 Trichlorofluoromethane 120 0.61 

75-35-4 1,1-Dichloroethene ND 0.61 
• 75-34-3 1,1-Dichloroethane ND 0.61 
B156-59-2 cis-1,2-Dichloroethene ND 0.61 

71-55-6 1,1,1-Trichloroethane ND 0.61 
• 79-01-6 Trichloroethene ND 0.61 
1123-91-1 1,4-Dioxane ND 0.61 

127-18-4 Tetrachloroethene ND 0.61 

3.5 

Canister Dilution Factor: 1.22 

Result MRL Data 
ppbV ppbV Qualifier 

ND 0.24 
22 0.11 

ND 0.15 
ND 0.15 
ND 0.15 
ND 0.11 
ND 0.11 
ND 0.17 
ND 0.090 

• J D = Compound was analyzed for, but not detected above the laboratory reporting limit. 
MRL = Method Reporting Limit - The minimum quantity ofa target analyte that can be confidently detennined by the referenced method. 

Verified By; 
08 Oct P0803379 - Sample 

Date: 
T015SCAN.XLT - NL - PageNo.: 



COLUMBLi ANALYTICAL SERVICES, INC. 

RESULTS OF ANALYSIS 
Page 1 of 1 

Client: EA Engineering, Science and Technology 
Client Sample ID: 111708-Gl 
Client Project ID: Linde - OU2 Removal / 14495.07.2008.0040-02 

Test Code; 
Instrument ID; 
Analyst: 
Sampling Media; 
Test Notes: 
Container ID; 

EPATO-15 
Tekmar AUTOCAN/HP5973/HP6890/MS3 
Li Li 
6.0 L Summa Canister 

CAS Project ID; P0803846 
CAS Sample ID: P0803846-001 

Date Collected: 11/17/08 
Date Received; 11/18/08 
Date Analyzed; 11/19/08 

Volume(s) Analyzed; 1.00 Liter(s) 

SC00249 

Initial Pressure (psig); 0.2 Final Pressure (psig); 3.5 

Canister Dilution Factor; 1.22 

CAS# Compound Result MRL Result 
ppbV 

MRL 
_£2bV_ 

Data 
Qualifier 

[ 
c 
c 
c 
c 
c 
c 
c 
D 
c 
c 
c 

75-01-4 Vinyl Chloride 
75-69^4 Triclilorofluoromethane 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-59-2 cis-1,2-Dichloroethene 

98 
ND 

ND 
ND 
ND 

0.61 
0.61 
0.61 
0.61 
0.61 

17 
ND 

ND 
ND 
ND 

0.24 
0.11 
0.15 
0.15 
0.15 

71-55-6 1,1,1-Trichloroethane 
79-01-6 Trichloroethene 
123-91-1 1,4-Dioxane 
127-18-4 Tetrachloroethene 

ND 
ND 
ND 
ND 

0.61 
0.61 
0.61 
0.61 

ND 
ND 
ND 
ND 

0.11 
0.11 
0.17 
0.090 

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 
MRL = Method Reporting Limit - The minimum quantity ofa target analyte that can be confidendy determined by the referenced method. 

c 
c 
c 

R0803846^TO15_0811261036iSS.xls-Sample 
Verified Bv; £> ^ Date; \ J - . | H | O ^ 

T015SCAN.XLT- NL-PageNo.: 



Client: 
Client Sample ID: 
Client Project ED: 

Test Code: 
Instrument ID: 
Analyst; 
Sampling Media; 
Test Notes: 
Container ID; 

COLUMBIA ANALYTICAL SERVICES, INC. 

RESULTS OF ANALYSIS 
Page 1 of 1 

EA Engineering, Science and Technology 
121608-Gl 
Linde - OU2 Removal/ 14495.07.2008.0040-02 

EPATO-15 
Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 
Rusty Bravo 
6.0 L Summa Canister 

SC00063 

CAS Project ID; P0804246 
CAS Sample ID: P0804246-001 

Date Collected: 12/16/08 
Date Received: 12/17/08 
Date Analyzed: 12/19/08 

Volume(s) Analyzed: 0.20 Liter(s) 

Initial Pressure (psig); 0.2 

CAS# Compound Result 

Final Pressure (psig); 3.5 

MRL 

Canister Dilution Factor; 1.22 

Result 
ppbV 

ND 
51 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

MRL 
ppbV 

1.2 
0.54 
0.77 
0.75 
0.77 
0.56 
0.57 
0.85 
0.45 

Data 
Qualifier 

75-01-4 Vinyl Chloride 
75-69-4 Trichlorofluoromethane 
75-35-4 1,1-Dichloroethene 
75-34-3 1,1-Dichloroethane 
156-59-2 cis-1,2-Dichloroethene 

290 
ND 

ND 
ND 
ND 

3.1 
3.1 
3.1 
3.1 
3.1 

71-55-6 1,1,1-Trichloroethane 
79-01-6 Trichloroethene 
123-91-1 1,4-Dioxane 
127-18-4 Tetrachloroethene 

ND 
ND 
ND 
ND 

3.1 
3.1 
3.1 
3.1 

ND = Compound was analyzed for, but not detected above the laboratory reporting Umit. 
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method. 

P0804246_TO15_0812311319.SS.xb - Sample 
Verified By: ' ^ -p Date; \ i^ tc^ 

T015SCAN.XLT - NL - PagcNo.: 



[ 

Client: 
Client Sample ID: 
Client Project ID: 

Test Code; 
Instrument ID; 
Analyst; 
Sampling Media; 
Test Notes; 
Container ID; 

CAS# 
?^ 

75-01-4 
75-69-4 
75-35-4 
75-34-3 
156-59-2 
71-55-6 
79-01-6 
123-91-1 
127-18-4 

COLUMBIA ANALYTICAL SERVICES, INC. 

RESULTS OF ANALYSIS 
Page 1 of 1 

EA Engineering, Science and Technology 
011409-Gl 
Linde - OU2 Removal / 14495.07.2009.040-02 

EPATO-15 
Tekmar AUTOCAN/Agilent 5975Cinert/6890N/MS16 
Wida Ang 
6.0 L Summa Canister 

SC00293 

Initial Pressure (psig); 

Compound 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroediene . 
1,1 -Dichloroethane 
cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane 
Trichloroethene 
1,4-Dioxane 
Tetrachloroethene 

, 0.5 Final 

Result 
^g/m' 

ND 
320 

ND 
ND 
ND 
ND 
ND 

0.88 
ND 

CAS Project ID; 
CAS Sample ID; 

Date Collected; 
Date Received; 
Date Analyzed; 

Volume(s) Analyzed; 

Pressure (psig); 

MRL 
Hg/m^ 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 

3.5 

P0900148 
P0900148-001 

1/14/09 
1/15/09 
1/20/09 & 1/26/09 

1.00 Liter(s) 
0.10 Liter(s) 

Canister Dilution Factor. 1.20 

Result 
ppbV 

ND 
57 

ND 
ND 
ND 
ND 
ND 

0.24 
ND 

MRL Data 
ppbV QuaUfier 
0.23 
0.11 
0.15 
0.15 
0.15 
0.11 
0.11 
0.17 

0.089 

1 

"̂  

n 

n 

-

"̂  

. - i 

_̂  

_̂  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 
MRL = Method Reporting Limit - The minimum quantity ofa target analyte that can be confidently determined by the referenced method. 

U 

c 
[ 

P0900148^TO15_090l28l228_SS.xls - Sample 
Verified By;_ _U^ Date; IUKIOJ 

T015SCAN.XLT - NL - PaeeNo.: 
6 L 

" [ 



COLUMBIA ANALYTICAL SERVICES, INC. 

Ghent: 
Client Sample ID: 
Client Project ID: 

RESULTS OF ANALYSIS 
Page 1 of I 

EA Engineering, Science and Technology 
031209-Gl 
Linde-OU2 Removal /14495.07.2008.0040-02 

CAS Project ID; P0900907 
CAS Sample ID; P0900907-001 

Test Code; 
histrument ID; 
Analyst; 
Sampling Media; 
'î est Notes: 
Container ID; 

EPATO-15 
Tekmar AUTOCAN/HP5973/HP6890/MS3 
Li Li 
6.0 L Summa Canister 

SCO1000 

Date Collected; 3/12/09 
Date Received; 3/13/09 
Date Analyzed; 3/17/09 

Volume(s) Analyzed; 1.00 Liter(s) 

Initial Pressure (psig); 0.0 Final Pressure (psig); 3.5 

Canister Dilution Factor; 1.24 

CAS# 

75-01-4 
75-69-4 
75-35-4 
75-34-3 
156-59-2 
71-55-6 
79-01-6 
123-91-1 
127-18-4 

Compound 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

. 1,1-Dichloroethane 
cis-1,2-Dichloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
1,4-Dioxane 

• Tetrachloroethene 

Result 
^g/m^ 

ND 
77 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

MRL 
lig/m' 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 
0.62 

Result 
ppbV 

ND 

14 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MRL 
ppbV 
0.24 
0.11 
0.16 
0.15 
0.16 
0.11 

• 0.12 
0.17 

0.091 

Data 
Qualifier 

ND = Compound was analyzed for, but not detected above the laboratory reporting limit. 
MRL = Method Reporting Limit - The minimum quantity ofa target analyte that can be confidently determined by the referenced method. 

P090(»07_TO 15_O903231415_SS.xls • Sample 
Verified By; ^ r Date; 2>\ M. [ o S 

TOI5scan.xls - NL - P.njeNo.: 
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October 20, 21 and 23, 2008 
OU-2 Groundwater Analytical Results 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engineering Company Service Request No.: K0810360 
Project: Boomsnub Date Received: 10/22/2008 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assxnance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier in validation deliverables including 
simunary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Thirty two water samples were received for analysis at Columbia Analytical Services on 10/22/2008. The samples 
were received in good condition and consistent with the accompanying chain of custody form. The samples were 
stored in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

Initial Calibration Exceptions: 
The primary evaluation criterion was exceeded for the following analyte in Initial Calibration (ICAL) ID 7782: 
Trichlorofluoromethane. In accordance with CAS standard operating procedures, the altemative evaluation specified 
in the EPA method was performed using the mean Relative Standard Deviation (RSD) of all analytes in die 
calibration. The result of the mean RSD calculation was 7.9%. The calibration meets the altemative evaluation 
criteria. Note that CAS/Kelso policy does not allow the use of averagmg if any analyte in the ICAL exceeds 30% 
RSD. 

Continuing Calibration Verification Exceptions: 
The CAS control criterion for the following analyte was not met in Continuing Cahbration Verification (CCV) 
J:VMS18\1030F003.D and J:\MS18\1030F039.D: I,2-Dibromo-3-chloropropane. In accordance with CAS standard 
operating procedures, an MRL check standard containing the analyte of concem was analyzed each day of analysis, 
"riie MRL check standard verifies instrument sensitivity was adequate to detect the analyte at the MRL on the day of 
analysis. Because the sensitivity was shown to be adequate to detect the compound in question, and die field 
samples analyzed in this sequence did not contain the analyte in question, the data quahty has not been significantiy 
affected. No further corrective action was feasible. 

The CAS control criterion for the following analyte was not met in Continuing (Cahbration Verification (CCV) 
J:\MS13\1030F002.D: I,2-Dibromo-3-chloropropane. In accordance with CAS standard operating procedures, an 
MRL check standard containing the analyte of concem was analyzed each day of analysis. The MRL check 
standard was analyzed at 0.5ppb; the MRL is 2.0ppb. This standard did not meet the response criteria. All samples 
associated with the CCV in question were reanalyzed (past the recommended holding time) to confirm the original 
undetected result. The original results were reported with the supporting data provided. 

Approved by \ / A 4 — Pate / 2 / / /i> y 

file://J:/MS18/1030F039.D
file://J:/MS13/1030F002.D


Matrix Spike Recovery Exceptions: 
The matrix spike recovery of Trichlorofluoromethane for sample 0843002 was outside control criterion. Recovery 
in the Laboratory Control Sample (LCS) was acceptable, which indicates the analytical batch was in control. The 
matrix spike outiier suggests a potential high bias in this matrix. No fiirther corrective action was appropriate. 

n 

The duplicate matrix spike recoveries of Vinyl Chloride, Trichlorofluoromethane, 1,1-Dichloroethene, trans-1,2-
Dichloroethene and Tetrachloroethene (PCE) for sample 0843002 were outside control criteria. Recovery in the 
Laboratory Control Sample (LCS) was acceptable, which mdicates the analytical batch was in control. The matrix 
spike outlier suggests a potential high bias in this matrix. No fiirther corrective action was appropriate. p . 

Lab Control Sample Exceptions: 
The upper control criterion was exceeded for the foUowing analyte in Laboratory Control Sample (LCS) 
KWG0811687-1: 1,2-Dichloroethane (EDC). The analyte in question was not detected in the associated field 
samples. The error associated with elevated recovery equates to a high bias. The sample data is not significantly 
affected. No fvirther corrective action was appropriate. 

U 

.J 

C 

LJ 

Approved by [ lom:]. Date [2^ i O ^ 

U 
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CHAIN OF CUSTODY 
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_ 1. Routine Report: Method 
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required 

_ II. Report Dup., MS, MSD as 
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_ III. Data Validation Report 

(includes all raw data) 

INVOICE INFORMATION 

P.0.# ^ f ^ . O f ODI7 
BIII To : 

Circle which melals are to be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co^CryOu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

/ ^ \ 

IV. CLP Deliverable Report 

V. EDD 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr. 

5 Day 

S T Standard (10-15 working days) 

f Provide FAX Results 

Requested Report Date 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:, 

SPECIAL INSTRUCTIONS/COMMENTS: 
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Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 
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. III. Data Validation Report 

(includes all raw data) 

IV. CLP Deliverable Report 

V. EDD 
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Signature Date/Time 

_c3do4ed N ^ r - ^ T r 1 r̂ 

RECEIVED BY: 

Signature Date/Time 

-printed ~Firm r~] 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

0843010 
K0810360-010 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

Result Q MRL MDL 
Dilu 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3Tcliloropropane 

ND 
0.11 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.070 

0.16 
ND 
ND 

U 
J 
U 

u 
u 
u 
u 
u 
u 
u 
u 
J 

J 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG08n687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 * 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 * 

ND U 2.0 0.19 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

10/31/08 10/31/08 KWG0811687 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

102 
105 
98 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/17/2008 14:54:00 
u:\Stealth\CryBtal.rpt\Fonnlm.ipt Meiged 

Form IA - Organic 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

A/^/^-59.6 Volatile Organic Compounds 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Sample Name: 0843011 
Lab Code: K0810360-011 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Teti-achloroethene (PCE) 
1, l,2,2-Teti:achloroetiiane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

U 
U 
U 

U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 

Date 
Analyzed 
10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot No 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG08n687 

KWG0811687 
KWG0811687 
KWQ0811687 

KWG0811687 
KWG0811687 * 
KWG0811687 

KWG08] 1687 
KWG0811687 
KWG0811687 * 

KWG0811687 

1 

n 

"-1 

• ~ i 

r- i 

_) 

1 

1 

. i 

r~i 

Dibromofluoromethane 
Toluene-dS 
4-Bromofluorobenzene 

103 
106 
96 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

rn 

n 

Comments: 

Printed: 11/17/2008 14:54:01 
u:\Stealth\Co'stoljpt\Formlin.rpl Merged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

53A 
Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Mid 
0843012 
K0810360-012 

EPA5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroetiiane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
1.8 

0.17 

ND 
ND 
ND 

ND 
0.71 
ND 

ND 
ND 
8.9 

0.34 
ND 
ND 

Q 

u 
J 

u 
u 
u 
u 

u 
u 
u 

J 

u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

Date 
Analyzed 
10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

Extraction 
Lot Note 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 * 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 * 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 10/31/08 10/31/08 KWG0811687 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

105 
102 
99 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/17/2008 14:54:02 
u.\Stealth\Crystal,ipl\FQnnlm.:pt Merged 
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C O L U M B I A ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Projec t : 
Sample Mat r ix : 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
L a b Code: 

Extract ion Method: 
Analysis Method: 

0843013 
K0810360-013 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 10/31/08 10/31/08 KWG0811687 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 
c 
c 
c 

Analy te Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 

Dibromochloromethane 

Carbon Teti-achloride 
1,2-Dichloroethane (EDC) 
Tr ichloroethene (TCE) 

Tetirachloroethene (PCE) 
1,1,2,2-Teti-achloroethane 
1,2-Dibromo-3-chloropropane 

Result Q 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.53 

ND 
ND 
ND 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

M R L 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilution Date 
M D L Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 ] 
0.22 ] 

tor Extracted 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 

- 10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

Date 
Analyzed 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

Extraction 
Lot 

KWG0811687 
KWG0811687. 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

NoV T̂ 

L 
n 

r ^ 

.C 
1 

* 

c 
[ 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluoroben2ene 

100 
105 
95 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

D 
C 

Comments: 

Printed: 11/17/2008 14:54:03 
u:\Stealth\Crystal.rpt\Formlm.rpt Meiged 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

,AHii)-
0843014 
K0810360-014 

EPA 5030B 
8260B 

Volatile Organic Compoimds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Hexachlorobutadiene 

Result Q MRL MDL 
Dilution Date Date Extraction 
Factor Extracted Analyzed Lot 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichl6roethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Teti-achloroethene (PCE) 
1,1,2,2-Teti-achloroetiiane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 * 
KWGP811687 

KWG0811687 
KWG0811687 
KWG0811687 * 

ND U 2.0 0.19 10/31/08 10/31/08 KWG0811687 

Note 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

99 
102 
94 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 11/17/2008 14:54:04 
u;\Stealth\Crystal.rpt\Foi7nlm.ipt Merged 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843015 
K0810360-01-5 

EPA 503OB 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 10/31/08 10/31/08 KWG0811687 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 

c 
Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
L9 

0.19 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilution Date 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tor Extracted 
. 10/31/08 

10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/3.1/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

Date 
Analyzed 
10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

Extraction 
Lot 

KWG0811687 
KWG0811687 
KWCM)811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

KWG0811687 
KWG0811687 
KWG0811687 

No-T 

'—' 
,_̂  

1 

1 

4 J 

- -1 

* 

[ 

[ 

I 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

104 
104 
94 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

[• 

U 

Printed: 11/17/2008 14:54:05 
u:\Stea!th\Ciystal.ipt\Fonnlm.rpt Merged 

Form 1A - Organic 

213 

Page 1 of 
Superset Reference: RR95481 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

CUent: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843016 
K0810360-016 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Teti-achloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3<hloropropane 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.26 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot Note 

KWG0811805 
KWG0811805 
KWG0811805 

KWGO811805 
KWCK)811805 
KWG0811805 

KWG0811805 
KWGO811805 
KWGO811805 

KWGO811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 11/03/08 11/04/08 KWG0811805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

96 
102 
98 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 
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CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 ,_-, 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843017 
K0810360-017 " 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene ND U 2.0 0.19 11/03/08 11/04/08 KWG0811805 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroediene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.65 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 ] 
0.064 ] 
0.22 ] 

tion Date 
tor Extracted 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 

[ 11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot N o p 

KWGO811805 
KWGO811805 
KWGO811805 

KWGO811805 
KWCK)811805 
KWGO811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 
KWG0811805 
KWG0811805 
KWG0811805 

J 

—s 

n 

'—' 

—-. 

L 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

98 
103 
96 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

U 
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I 
I 
I 
I 

Client: 
Project: 
Sample Matrix: 

Sample Naine: 
Lab Code: 

Extraction Method: 
Analysis Method: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

0843018 
K0810360-018 

EPA 5030B 
8260B 

VolatUe Organic Compounds 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Units: ug/L 
Basis: NA 

Level: Low 

• 
Analyte Name 

• Vinyl Chloride 
1 Trichlorofluoromethane 

1,1-Dichloroethene 

• Mediylene Chloride 
• Bromodichloromethane 

trans-1,2-Dichloroethene 

m cis-1,2-Dichloroethene 
1 1,1,1-Trichloroethane (TCA) 

Dibromochloromethane 

^ Carbon Tetrachloride 
1 1,2-Dichloroethane (EDC) 
" Trichloroethene (TCE) 

Tetrachloroediene (PCE) 
I 1,1,2,2-Tetrachloroetiiane 
• l,2-Dibromo^3-chloropropane 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.23 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
J 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUution Date 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0,057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tor Extracted 
11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot Note 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 
KWG0811805 
KWG0811805 
KWGO811805 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 11/03/08 11/04/08 KWG0811805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

97 
100 
96 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/17/2008 14:54:08 
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COLUMBIA. ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843019 
K0810360-019 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 11/03/08 11/04/08 KWGO8M805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

[ 
c 
c 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Teti-achloroethene (PCE) 
1,1,2,2-Teti-achloroethane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUut 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot 

KWG0811805 
KWGO811805 
KWG0811805 

KWGO811805 
KWGO811805 
KWGO811805 

KWG0811805 
KWG08n805 
KWG0811805 

KWGO811805 
KWGO811805 
KWGO811805 

KWGO811805 
KWGO811805 
KWGO811805 

Nop 
^ 

p 

-

m c 
T ^ c 
[ 

c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

94 
100 
98 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Comn\ents: 

c 
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COLUMBIA ANALYTICAL SERVICES, INC. 

AnalyUcal Results 

Client: EA Engineering, Science, and Technology 
Project: Boomsnub/14495.05 0017 

• Sample Matrix: Water 

1 titi)-\t 
Sample Name: 0843020 

• Lab Code: K0810360-020 

" Extraction Method: EPA503OB 
Analysis Method: 8260B 

Analyte Name 

• Vinyl Chloride 
1 Trichlorofluoromethane 

1,1-Dichloroethene 

• Methylene Chloride 
• Bromodichloromethane 

trans-1,2-Dichloroethene 

M cis-l,2-Dichloroethene 
• 1,1,1-Trichloroethane (TCA) 

Dibromochloromethane 

_ Carbon Tetrachloride 
I 1,2-Dichloroethane (EDC) 
" Trichloroethene (TCE) 

Tetrachloroediene (PCE) 
• 1,1,2,2-TetiBchloroethane 
• l,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

• Surrogate Name 

^ Dibromofluoromethane 
I Toluene-d8 
" 4-Bromofluorobenzene 

Comments: 

Printed: 11/17/2008 14:54:10 
• u:\Stealth\Crystal.ipt\Fonnlm.ipt 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

%Rec 

94 
100 
98 

Meiged 

Volatile Organic Compounds 

Q 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Control 
Limits 

75-120 
80-128 
75-117 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

MDL 
0.071 
0.086 
0.10 

0.23 
0.036 
0.048 

0.045 
0.050 
0.057 

0.068 
0.073 
0.061 

0.077 
0.064 
0.22 

0.19 

Date 
Analyzed 

11/04/08 
11/04/08 
11/04/08 

Form IA - Organic 
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Dilution 
Factor 

Note 

Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 
11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

] 

Date 
Analyzed 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot Note 

KWG0811805 
KWGO811805 
KWG08118G5 

KWG0811805 
KWGO811805 
KWGO811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWGO811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWGO811805 

KWG0811805 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843021 
K0810360-021 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 11/03/08 11/04/08 KWGO811805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 
c 
c 
c 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane . 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

TetiBchloroethene (PCE) 
1,1,2,2-Teti-achloroefhane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.90 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

MRL 

0.50 
0.50 
0,50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUution Date 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tor Extracted 
11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot 

KWG08I1805 
KWGO811805 
KWGO811805 

KWGOSllSOS 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWGG811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWCK)811805 

Nop 
_̂  

n 
L 
n 
J 

r ^ c 
L 

c 
TJ 

c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

96 
102 
97 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

c 

Printed: 11/17/2008 14:54:11 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: EA Engineering, Science, and Technology 
_ Project: Boomsnub/14495.05 0017 
• Sample Matrix: Water 

1 AHU-5̂ A ^^V 
Sample Name: 0843022 

• Lab Code: K0810360-022 

• Extraction Method: EPA5030B 
Analysis Method: 8260B 

Analyte Name 

• Vinyl Chloride 
1 Trichlorofluoromethane 

1,1 -Dichloroethene 

• Meithylene Chloride 
1 Bromodichloromethane 

trans-1,2-Dichloroethene 

m cis-l,2-Dichloroethene 
• . 1,1,1-Trichloroethane (TCA) 

Dibromochloromethane 

« Carbon Tetrachloride 
• 1,2-Dichloroethane (EDC) 
• Trichloroethene (TCE) 

_ Tetrachloroethene (PCE) 
• 1,1,2,2-Tetiachloroethane 
• l,2-Dibromo-3-chloropropaiie 

Hexachlorobutadiene 

• Surrogate Name 

^ Dibromofluoromethane 
I Toluene-d8 
* 4-Bromofluorobenzene 

Comments: 

Printed: 11/17/2008 14:54:12 
• u:\Stealth\Ciystal.ipt\Fo)mlm.ipt 

Result Q 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

0.97 

0.18 J 
ND U 
ND U 

ND U 

%Rec 

98 
100 
96 

Meiged 

VolatUe Organ 

Control 
Limits 

75-120 
80-128 
75-117 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

it Compounds 

Dilution 
MDL Factor 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

Date 
Analyzed Note 

11/04/08 Acceptable 
11/04/08 Acceptable 
11/04/08 Acceptable 

Form IA - Organic 
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Date 
Extracted 
11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

.11/03/08 
11/03/08 
11/03/08 

11/03/08 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

] 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot Note 

KWGO811805 
KWGO811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWG08118G5 

KWG0811805 
KWG0811805 
KWG0811805 

KWCK)811805 
KWGO811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
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COLUMBLfi ANALYTICAL SERVICES, INC. 

Analytical Results 

CUent: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

0843023 
K0810360-023 

EPA 5030B 
8260B 

Result Q MRL 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

MDL 
Dilu 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1.1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Teti-achloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.39 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
J 

U 
U 
U 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 . 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
Tl/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWGO811805 

KWG0811805 
KWG0811805 
RWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWGO811805 
KWGO811805 
KWG0811805 

- J 

] • 

^ 

1 

\ 

ND U 2.0 0.19 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

11/03/08 11/04/08 KWG0811805 

n 

Nof" 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

99 
102 
96 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Printed 11/17/2008 14:54:13 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843024 
K0810360-024 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Teti-achloroediane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result 

ND 
ND 

0.37 

ND 
ND 
ND 

0.20 
0.14 
ND 

ND 
ND 
25 

0.48 
ND 
ND 

ND 

Q 

u 
u 
J 

u 
u 
u 
J 
J 

u 
u 
u 

J 

u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
. 0.50 

2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 

Extraction 
Lot Note 

KWG0811805 
KWGO811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWG08118G5 

KWG0811805 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWGO811805 

KWG0811805 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

94 
102 
100 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/17/2008 14:54:14 
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COLUMBL^ ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843025 
K0810360-025 

EPA 5030B 
8260B 

P 
Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 11/03/08 11/04/08 KWGO811805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

[ 
C 

C 

C 

c 
Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ResuU 
ND 
ND 

0.41 

ND 
ND 
ND 

0.19 
0.11 
ND 

ND 
ND 
26 

0.46 
ND 
ND 

Q 

u 
u 
J 

u 
u 
u 
J 
J 

u 
u 
u 

J 

u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
. 11/03/08 

11/03/08 

11/03/08 
11/03/08 
11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot 

KWGO811805 
KWGO811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWGO811805 

KWGOSnSOS 
KWG0811805 
KWG0811805 

KWG0811805 
KWG0811805 
KWG0811805 

fiof̂  
I 
pi 

L 
-\ 
_j 

c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

97 
102 
95 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable c 

c 
c 
c 

Comments: 

I 
Printed: 11/17/2008 14:54:15 
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COLUMBM. ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843026 
K0810360-026 

EPA 5030B 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroediane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Teti-achloroediane 
1,2-Dibromo-3-chloropropane 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
1.9 

0.50 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilution Date 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tor Extracted 
11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot Note 

KWG0811805 
KWGO811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWGO811805 

KWG0811805 
KWG0811805 
KWGO811805 

KWG0811805 
KWG0811805 
KWG0811805 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 11/03/08 11/04/08 KWGO811805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

99 
103 
96 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/17/2008 14:54:16 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

CUent: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843027 
K0810360-027 

EPA 5030B 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 11/03/08 11/04/08 KWG0811805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 
c 
c 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ResuU 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.72 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUut 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot 

KWG0811805 
KWGO811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWGosnsos 
KWGO811805 
KWG0811805 
KWGO811805 

KWGO811805 
KWGO811805 
KWG0811805 
KWGO811805 
KWG0811805 
KWGO811805 

Ncf-f 

1 
n 
L 
p 
_i 

ff—' c 

[ 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 
100 
96 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

L 

C 

Comments: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

CUent: EA Engitieering Science and Technology Service Request No.: K0810454 
Project: Boomsnub Date Received: 10/24/2008 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Colmnbia Analytical Services, Inc. 
(CAS). This repoit contains analytical results for samples designated for Tier ill vaHdation deliverables including 
summary forms and aU ofthe associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test 

Sample Receipt 

Thirt}' one water samples were received for analysis at Columbia Analjlical Services on 10/24/2008. The samples 
were received in good condition and consistent with the accompanying chain of custody form. The samples were 
stored in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

Initial Calibration Exceptions: 
The primary evaluation criterion was exceeded for the foUowing analyte in Initial Calibration (ICAL) ID 7782: 
Trichlorofluoromethane. In accordance with CAS standard operating procedures, the altemative evaluation specified 
in the EPA method was performed using die mean Relative Standard Deviation (RSD) of all analytes in the 
calibration. The result of the mean RSD calculation was 7.9%. The calibration meets the altemative evaluation 
criteria. Note that CAS/Kelso policy does not aUow the use of averagmg if any analyte in the ICAL exceeds 30% 
RSD. 

Continuing Calibration Verification Exceptions: 
The upper control criterion was exceeded for the following analytes in Continuing Calibration Verification (CCV) 
J:\MS18\1104F003.D and J:\MS18\1104F034.D: Trichlorofluorometiiane. The field samples analyzed in this 
sequence did not contain the analyte in question. Since the apparent problem equates to a potential high bias, the 
data quaUty is not affected. No further corrective action was required. 

The CAS control criterion for the foUowing analyte was not met in Continuing Calibration Verification (CCV) 
J:\MS18\1104F003.D: l,2-Dibromo-3-chloropropane. In accordance with CAS standard operating procedures, an 
MRL check standard contaiiung the analyte of concern was analyzed each day of analysis. The MRL check standard 
verifies instrument sensitivity was adequate to detect the analyte at the MRL on the day of analysis. Because the 
sensitivity was shown to be adequate to detect the compound in question, and tiie field samples.analyzed in this 
sequence did not contain the analyte in question, the data quahty has not been significantiy affected. No further 
corrective action was feasible. 

{/>-vA- Date \ij><rjo Approved by (7>-vA- Date 11 />ri / o i f 

file://J:/MS18/1104F003.D
file://J:/MS18/1104F034.D
file://J:/MS18/1104F003.D


[ The CAS control criterion for the foUowing analyte was not met in Continuing Cahbration Verification (CCV) 
J:\MS18\1104F034.D: l,2-Dibromo-3-chloropropaiie and Bromofonn. In accordance with CAS standard operating 
procedures, an MRL check standard containing the analytes of concem was analyzed each day of analysis. The 
MRL check standard verifies instrument sensitivity was adequate to detect the analytes at the MRL on the day of 
analysis. Because the sensitivity was shown to be adequate to detect the compounds in question, and the field 
samples analyzed in this sequence did not contain the analytes in question, the data quality has not been significantiy 
afi'ected. No furflier corrective action was feasible. 

Matrix Spike Recovery Exceptions: 
The control criteria for matrix spike recoveries of Trichloroethene (TCE) for sample 0843085 are not apphcable. „ 
The analyte concentration in the sample was significantiy higher than the added spike concentration, preventing 
accurate evaluation of the spike recovery. L) 

Elevated Method Reporting Limits: n 
The sample 0843085 required dilutions due to the presence of elevated levels of target analytes. The reporting limits 
are adjusted to reflect the dilutions. 

c 

c 
G 

G 

L_ j 

U 

-Approved-bv- [J^.-P- Date t t />^^ /ua^ 
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na 
[ Columbia 
^Anaiyllcal 

Services"̂  
An EmplivoG-Owiwd Compoiiy 

CooLr- " ^ A - CHAIN OF CUSTODY 
1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360)636-1068 PAGE 

. SR#: nmm6A 
^-J— OF - S COC # 

PROJECT NAME 

PROJECT NUMBEI ̂
n / U ' ^ / K / ^ 

PROJECT MANAOEI 
ANAOE ̂ Y ^ ^ / ^ / , y>y7 / : , , ^ . Y ^ < X / ^ . 

"-S"̂ !,V J^z- / " J / <r^ ' V . . , L £ /, W/ A ^ f y^'^' r^^ 
/^e//e^f/C\i ^ / ? fg 'r?/)^ 

SoZ-A' /07> 

ClTY/STATeZIP 

E-MAIL ADDRESS I 

if. 
•fr-^f-^^ p^ f i ' s / . r£>m 

^2S ¥^ / 7^0D \u7^ y ^ / y ^ o n 

^ P U e I.D. I DATE TIME LABI:D. MATRIX REMARKS 

aSH^o Sf\_ \ o ^ \DSD v ^ 

Oi43>o3o \ o ^ ll\o V;0> 3 ; ^ 

O^iBQ-7^ o / ^ WZS v^ v^ 

0^^3b-77 lo/^a. iiiJO. i.-:^ v / 

;7 0^M307^ \ ^ \ d ^ i^g^o u:̂  
7̂ 0'gt^^o7^ lo/jBk î cx> OCi 

MBoio io/3^ 1̂ (5 oO v^ 
7 0^^3011 isM ite oJ 
7 ' a^^b^'gk j o / j ^ (SP5 LO 

O^ti301j:3 lo/aa. i s i s u:̂  i ; ^ 

REPORT REQUIREIWENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

II. Report Dup., MS, MSD as 
required 

INVOICE INFORMATION 

P.0.# /9V^S,0S OOf7 
Bill To: _SB. 

. ^ / h eMue^ 

Circle which metals are to be analyzed: 

Total Metals: Al As St3 Ba Be B Ca Cd Co fCr^Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn . Mo Ni K Ag Na Se Sr Tl Sn V 2n Hg 

X 

. III. Data Validation Report 
(includes all raw data) 

IV. CLP Deliverable Report 

V. EDD 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr. 

5 Day 

P ^ Standard (10-15 working days) 

Provide FAX Results 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:. 

SPECIAL INSTRUCTIONS/COMMENTS: 

. (CIRCLE ONE) 

tr-^p*-^ 

Requested Report Date 

RELINQUISHED BY: 

Signature T DateTnfT 
'ofi I f ' .go 

Signature Date/T:me_ 
\^ff-fii<.co <g)aaavr'A p - ^ 
Printed Name Firm 

RECEIVED BY: 

sd Name Firm / rinted Name 

RELINQUISHED BY: 

Signature Date/Time 

Printed Name Firm 

RECEIVED BY: 

Signature DateA-ime 

Printed Name Firm 
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. COC #_ 

PROJECT NAME 

PROJECT NUMBER 
/:io(?msnuK. 

PROJECT MANAGER 
/ y ^ < ? ^ r £>o( 7 

COMPANY/ADDRESS 
6 / M / ) ^ s y / > ^ r A n 

CnY/STATE/2IP 
^ t ^ r / ^ / ( 7 0 

E-MAlt ADDRESS 
^POrD'r~ 

v A ^ ^ l '>4oo h < 4 ^ / 7$S^ 

,MPLE I.D. 
y y y y P T ' 

DATE TIME LABLD. MATRIX REMARKS 

&4^3oiM 10/SQ> I sfo u) 
- & ^ ^ 4 3 ^ ^ 10/39^ \(o\S W i / 

•GtJ^%CL^te- |o/a>- I6^S u3 u ^ ' 

-a-^^f jSe^ 
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|o/a.^ u i a. I /" 

lote o^US tA i l / ^ 
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T:̂ ^ m^>^0"TO i^ i5ja l ^ i:̂ ' 
oi?i3o3J__JioM \UK. t / ^ 1 / 

REPORT REQUIREMENTS 

Ij Routine Report: Method 
Blank, Surrogate, as 
required 

IU Report Dup., MS, MSD as 
required 

INVOICE INFORMATION 

Bill To: ^ / 9 

f ^ ( £ ( / i ^ , 

Circle which melals are to be analvzed: 

Total Metals; Al As Sb Ba Be B Ca Cd C t / c r ) Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals:. Al As Sb Ba Be B Ga Cd Co Cr Cu Fe Pb Mg Mn Mo Nl K Ag Na Se Sr Tl Sn V Zn Hg 

'INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER: 

A 
mi Data Validation Report 

I (includes all raw data) 

iv! CLP Deliverable Report 
i 

vl EDD 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr. 

.5 Day 

Standard (,10-15 working days) 

Provide FAX Results 

. (CIRCLE ONE) 

SPECIAL INSTRUCTIONS/COMMENTS: 

^ 

r o i y - / c ( < - / J C ^ / ^ 

Requested Report Date 

I REUNQUISHEO BY: 

fegjofat. ^^@»^ \CIZH/C^ 11:0*̂ ' 
Signature Dale/Time 

Printed Name Firm 

RECEIVED BY: RELINQUISHED BY: 

Signature Date/Time 

^Prjo^ed NaLrrie_, 
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RECEIVED BY: 

Signature Date/Time 

l̂ rinte(;LNarDp ,Firm, 
H( .1)1'; «1 i]H/ri.V 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 14495.05 0017 

Project Name: Boomsnub 

Matrix: WATER 

M^-/A 

Service Request: 

Date Collected: 

Date Received: 

Unitis: 

Basis: 

K0810454 

10/23/2008 

10/24/2008 

ug/L 

N/A 

Sample Name: 0843091 (1549) Lab Code: K0810454-019 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0-

Dil. 
Factor 

1.0 

Date 
Extracted 

11/15/08 

Date 
Analyzed 

11/20/08 

Result 

12.5 

C Q 

% Solids: 0.0 

Comments: 

Form I - IN 

19 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: 
Date Collected: 
Date Received: 

K0810454 
10/22/2008 
10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

084-3029 
K0810454-001 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Hexachlorobutadiene 

* See Case Narrative 

Result Q MRL MDL 
Dilu 
Fac 

ND U 2.0 0.19 11/04/08 11/04/08 KWG0811827 

Vinyl Chloride 
Trichlorofluoromethane 
14-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibroino-3-chloropropane 

ND 
0.84 
0.15 

ND 
0.57 
ND 

ND 
1.1 

0.31 

ND 
ND 

18 

0.35 
ND 
ND 

U 

J 

U 

U 

U 

J 

u 
u 

J 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

11/04/08 
11/05/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/05/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

KWG0811827 
KWG08118% 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 j 
KWG0811827 
KWG0811827 * 

1 

1 1 

1 

„ i 

' ! 

o 

r~^ 

L J 

"—t 

L / 

Units: ug/L 
Basis: NA 

Level: Low 

ion Date Date Extraction 
or Extracted Analyzed Lot Note 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

95 
99 
79 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

U 

U 

Comments: 

Printed: 11/13/2008 12:27:26 
u:\Slealth\Ctystal.rpt\Fonnlm.rpt Meiged 

Form IA - Organic 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date Collected: 10/22/2008 
Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843030 
K0810454-002 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.61 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilw 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot Note 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 * 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 11/04/08 11/04/08 KWG0811827 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 , 
4-Bromofluorobenzene 

Comments: 

95 
99 
78 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/13/2008 12:27:27 
u:\Stealth\Ciystal.ipt\Forailm.rpt Merged 

Form IA - Organic 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: 
Date Collected: 
Date Received: 

K0810454 
10/22/2008 
10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

0843076 
K0810454-003 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units:. ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Result Q MRL MDL 
DilutJ 
Fac 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroetiiaiie (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND U 
ND U 
ND U 

ND U 
ND-U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

0.27 J 

ND U 
ND U 
ND. U 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 * 

ND U 2.0 0.19 

on 
or 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot 

11/04/08 11/04/08 KWG0811827 

Note 

r~) 

u 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

95 
98 
78 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

u 

LJ 

Comments: 

Printed: 1.1/13/2008 12:27:29 
u:\Stealth\Ciystal.rpt\Fomi 1 m.rpt Merged 

Form IA - Organic 
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COLUMBL\ ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date Collected; 10/22/2008 
Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

U,^HU)- '^^ " ^ ^ 
Volatile Organic Compounds 

0843077 
K0810454-004 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

Result Q MRL MDL 
Dilu 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.26 

ND 
ND 
ND 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0,068 1 
0.073 1 
0.061 1 

0.077 1 
.0.064 1 

0.22 1 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWGP811827 * 

ND U 2.0 0.19 

ion 
or 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot 

11/04/08 11/04/08 KWG0811827 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

95 
99 
79 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/13/2008 12:27:30 
u:\Stealth\Crystal.rpt\Fcinnlm.rpt Merged 

Form IA - Organic 
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COLUMBLV ANALYTICAL SERVICES, WC. 

Analytical Results c 
Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Am~3A 
0843078 
K0810454-005 
EPA 5030B 
8260B 

Volatile Organic Compounds 

Service Request: 
Date Collected: 
Date Received: 

Units: 
Basis: 

Level: 

K0810454 
10/22/2008 
10/24/2008 

Ug/L 
NA 

Low 

c 
c 
c 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 11/04/08 11/04/08 KWG0811827 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
• • • 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane ' 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.48 

0.43 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

J . 

u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 ^ 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilution Date 
MDL Factor Extracted 

0.071 ] 
0.086 ] 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 ] 

0.045 ] 
0.050 .. ] 
0.057 ] 

0.068 ] 
0.073 
0.061 

0.077 
0.064 
0.22 

[ 11/04/08 
[ 11/04/08 

11/04/08 

L 11/04/08 
I 11/04/08 
[ 11/04/08 

I 11/04/08 
I 11/04/08 
I 11/04/08 

I 11/04/08 
I 11/04/08 
I 11/04/08 

I 11/04/08 
I 11/04/08 
I 11/04/08 

Date 
Analyzed 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot 

KWG0811827 
KWG0811827 
KWG08n827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 
KWG0811827 
KWG0811827 
KWG0811827 

Notqn 

1 
p 
Li 

^ 

L 

Ll 

L 
* 

c 
c 

c 
Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

94 
100 
79 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 11/13/2008 12:27:32 
u:\Stealth\Crystal.rpt\Fomil m.ipt Merged 

Form IA - Organic 
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I 
c 

i 
Client: 

roject: 
ample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date Collected: 10/22/2008 
Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Am-iA 
0843079 
K0810454-006 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 

ND 
0.090 

ND 

ND 
2.2 
ND 

ND 
ND 

0.73 

ND 
ND 

0.39 

ND 
ND 
ND 

Q 

u 
J 

u 
u 

u 
u 
u 

u 
u 
J 

u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 

, 0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Date 
Analyzed 

11/04/08 
.11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Extraction 
Lot Note 

KWG0811827 
KWG0811827 * 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 * 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 11/04/08 11/04/08 KWG0811827 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
toluene-d8 
4-Bromofluorobenzene 

Comments: 

97 
99 
78 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: 
Date CoUected: 
Date Received: 

K0810454 
10/22/2008 
10/24/2008 

Sample Name: 0843080 
Lab Code: K0810454-007 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name Result 
Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroefliane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.50 

ND 
ND 
ND 

ND 

Q 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0' 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0,073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 

Date 
Analyzed 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot Not< 

KWG0811827 
KWG0811827 
KWG0811827 , 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 

KWG0811827 
KWG0811827 ^ 
KWG0811827 

KWG0811827 
KWG0811827 
KWG0811827 * 

KWG0811827 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

LJ 

O 
Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

96 
99 
78 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

u 

LJ 

Comments: 

I J 

r ^ 
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I 
C 

IPI 

SI 

Client: 
roject: 

Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date Collected: 10/22/2008 
Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

AHU-id 
0843081 
K0810454-008 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Dilu 
Fac 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichlordethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

• ND 
ND 
ND 

ND 
0.13 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
J 
U 

U 
U 
U 

U 
U 
U 

U 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

KWG0811837 
KWG0811837 
KWG0811837 

KWG0811837 
KWG0811837 
KWG0811837 

KWG0811837 
KWG08H837 
KWG0811837 

KWG0811837 
KWG0811837 
KWG0811837 

KWG0811837 
KWG0811837 
KWG0811837 

ND U 2.0 0.19 

ion 
or 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot 

11/04/08 11/04/08 KWG0811837 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

99 . 
101 
95 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: 
Date Collected: 
Date Received: 

K0810454 
10/22/2008 
10/24/2008 

AHU'3A 
Sample Name: 0843083 
Lab Code: K0810454-010 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name Result 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-TrichloroethaQe (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Surrogate Name 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

ND 
ND 
ND 

ND 
0.86 
ND 

ND 
ND 
ND 

ND 
ND 

0.21 

0.080 
ND 
ND 

ND 

%Rec 

99 
99 
95 

Q 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
J 

J 
u 
u 
u 

Control 
Limits 

•75-120 
80-128 
75-117 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

MDL 

0.071 
0.086 
0.10 

0.23 
0.036 
0.048 

0.045 
0.050 
0.057 

0.068 
0.073 
0.061 

0.077 
0.064 
0.22 

2.0 0.19 

Date 
Analyzed 

11/04/08 
11/04/08 
11/04/08 

Dilution 
Factor 

Note 

Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 
11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 

] 

Date 
Analyzed 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG0811837 
KWG0811837 
KWG0811837 

KWG0811837 
KWG0811837 
KWG0811837 

KWG0811837 
KWG0811837 
KWG0811837 

KWG0811837 
KWG0811837 
KWG0811837 

KWG0811837 
•KWG0811837 
KWG0811837 

KWG0811837 

Notqn 

L 
p 

L 
in c 
c 
^ 

c 
J 

c 

Comments: 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date Collected: 10/23/2008 
Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

IMAJ-IA 
0843091(1415) 
K0810454-018 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

Result Q MRL MDL 
Diiut 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
0.21 
0.15 

ND 
ND 
ND 

ND 
0.41 
ND 

ND 
ND 
13 

L l 
ND 
ND 

U 
J 
J 

U 
U 
U 

U 
J 
U 

U 
U 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
.0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

KWG0811881 
KWG0811881 * 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 * 

ND U 2.0 0.19 

on 
or 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot 

11/05/08 11/05/08 KWG0811881 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

95 
100 
78 

75-120 
80-128 
75-117 

11/05/08 
11/05/08 
11/05/08 

Acceptable 
Acceptable 
Acceptable 
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January 19 and 20, 2009 
OU-2 Groundwater Analytical Results 



COLUMBLV ANALYTICAL SERVICES, INC. 

Client: EA Engineering Science and Technology Service Request No.: K0900523 
Project: Linde Date Received: 1/20/2009 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier in validation deUverables including 
summaiy forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test 

Sample Receipt 

Twenty one water samples were received for analysis at Columbia Analytical Services on 1/20/2009. The samples 
were received in good condition and consistent with the accompanying chain of custody form. The samples were 
stored in a refrigerator at4°C upon receipt at the laboratory. 

Volatile Organic Compounds bv EPA Method 8260B 

Continiung Calibration Verification Exceptions: 
The upper control criterion was exceeded for the folloviing analyte in Continuing CaUbration Verification (CCV) 
J:\MS13\0128F003.D: 1,2-Dichoroethane (EDC). The field samples analyzed in this sequence did not contam the 
analyte in question. Since the apparent problem equates to a potential high bias, the data quality is not affected. No 
fiirther corrective action was required. 

Matrix Spike Recovery Exceptions: 
The matrix spike recovery of 1,2-Dichloroethane (EDC) for sample 0903009 was outside control criteria. Recovery 
in the Laboratory Control Sample (LCS) was acceptable, which indicates the analytical batch was in control. No 
fiirther corrective action was appropriate. 

Approved by {_/^ Date oJ ^ p - j , 

file://J:/MS13/0128F003.D


CHAIN OF CUSTODY Columbia 
Analytical Services" 

1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360) 636-1068 PAGE 

SR#:. 

OF 3 coc# 
PROJECT NAME 

PROJECT NUMBER 
LfncJf 

PROJECT MANAQER 
mT^'Oi^ OQIO 

COMPANY/ADDRESS 
f^lpnn mymi:Lr) 

' /l/iii Ai€ ists-t. 

CITY/STATECIP 

E-MAIL ADDRESS 

' j/rAinmeaeM.COr\^ 
'4/25 mi 7V^ \m6 um m B 

SAMPLER'S SIGNATl 

SAMPLE \% te^ TIME LAB I.D. MATRIX REMARKS 

6^6.^ry^l JitM (A) K 
^"fd^nnz J ^ 1 

Ofn.^tOD3 \SML %. 

O'/O'hOOH WMl. ^ 
/5^/3^/V)5 (101 '^•yr.- ' . X 
/59/>^/Y)r. iMi l X. 

-/!?7/0:/;AO7 IM. X 
00 

>î  IM^ H^ 2i 
r^<?r)^oQ7 1 ^ Of% \ ^ 1 
OiC>?iOl&- \i2m rsi^f) \P_ M/ : J L 

REPORT REQUIREMENTS 

_ I. Routine Report: Method 
Blank, Surrogate, as 
required 

_ II. Report Dup., MS, MSD as 
required 

_ III. Data Validation Report 
(includes all raw. data) 

INVOICE INFORMATION 
P.0.#/VV1g-0S ooJO 
BIII To: ^ f \ 

Circle which metals are to be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni. K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER: 

> ^ IV. CLP Deliverable Report 

V. EDD 

TURNAROUND REQUIREMENTS 

24 hr. 4̂8 hr. 

5 Day 

yC Standard (10-15 working days) 

Provide FAX Results 

SPECIAL INSTRUCTIONS/COMMENTa INSTRUCTIONS/COMMENTSi^ 
T 

. (CIRCLE ONE) 

Requested Report Date 

RELINQUISHED BY: 

gnature _ Date/Tirne j,Signature 

Printed Nanne 
A£i\ 

Firm 

Signffldce 

Prlr)ted,N^me ^__ 

RECEIVED BY: 

Date/Time 

Firp] , , 

RELINQUISHED BY: 

Signature 

^Eiinl̂ d Najna 

Date/Time 

RECEIVED BY: 

Signature 

Ei;inted JNama, 

Date/Time 

A"^ , 
f ioocr* ! Oo/uo D 



CHAIN OF CUSTODY Columbia 
Analytical Services-

1317 South 1.3th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360) 636-1068 PAGE A 
SR# 

.l(><A'^'>2z 
COC# 

PROJECT NAME 

PROJECT NUMBER 
Ur>de 

PROJECT MANAGER 
IMH^B.C^S -#»»4^ OOyn 

COMPANY/ADD] 
&\er>r\ Hov-v/Oytn 

'fT°cfff Ji/G /^t ^.y-

CITY/STATE/ZIP 
S K ^ ~ ^ \ P \ 0 0 

EMA 
Y.AKOM.KO, W A 3 f ^ 2 i L 

XC^^^&.^Cx /'̂ A . (̂ />/V) 

SArtPlfR'S SIGNATURE 

SAMPLE I.D. DATE TIME LAB l.onMATRIX/ ^ REMARKS 

O ô-g> O W /A>/^OC|OC, W i X 
^ ^ 0 2>Q VZ. C d̂̂ C) A 21 
O^0.^Q\^ 0 3 ^ 2L 1 
Q'=^QSO\^ o^S^ ^ 
O^OZO 1<̂  M S / 

0^0:^0 ir^ 10 30 ^ 

O^<0.1Q \ ' 7 10 ZO t 
c^o^sO ^S fOSO i. 
O ^ O ^ o \<H N1/ toss i % 
OHO\ODC:> /̂zolo\ o l L • ^ ;l 

REPORT REQUIREMENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

II. Report Dup., MS, MSD as 
required 

INVOICE INFORMATION 
P.O. # M ^ S , 0 3 O07O 
Bill To: £ . A 

P>^V\PVtAg. 

Circle which metals are to be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Melals: Al As Sb Ba Be B Ca Cd Co Or Cu Fe Pb Mg Mn Mo Ni K ,Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:. . (CIRCLE ONE) 

X 

III. Data Validation Report 
(includes all raw data) 

IV. CLP Deliverable Report 

V. EDD 

TURNAROUND REQUIREMENTS 

24 hr. ;48 hr. 

_5Day 

X standard (10-15 working days) 

Provide FAX Results 

SPECIAL INSTRUCTIONS/COMMENTS: 

Requested Report Date 

RELINQUISHED BY 

Im Signature 

/teV!f^^gt*rifti .__ 
Printed Name Firm 

Pate/Time .2^0 
mure, ^. . 

(^h/tAJnJo<^ 
' Ffinted Name 

RECEIVED BY: 

Date/Time 

* ^ 

Signature 

RELINQUISHED BY: 

Date/Time 

Printed Name Firm 

Signature 

Printed Name 

RECEIVEDl 

~ Daterrime 

Firm 
RCOC#1 06/08 



Columbia 
Analytical Services" 

1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360) 636-1068 

CHAIN OF CUSTODY 
PAGE 

SR#:JCOfWO&^ 
. OF 3 COC # 

IMH PROJECT NAME 

PROJECT NUMBER 

PROJECT MANAGER 
Ofl Qcno 

COMPANY/ADDRESS 
(ilei]n H^ym^h 

I7( \ i l NR /SfTii-. 

CITY/STATE«1P 

E-MAIL ADDRESS Im 
l20'%l'7HC^ 

SAMPLER'S SIGNATURE 

SAMPLE 

HE ^ n .—J 

.D. ' ^ WATE I TIME 

^it-^fii-m(\ Q /g ,1 
LAB I.D. MATRIX/ ^ 

REMARKS 

&^(^?>C)2.1 ifejfa m̂ L lo 

REPORT REQUIREMENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

II. Report Dup., MS, MSD as 
required 

III. Data Validation Report 

(Includes all raw data) 

IV. CLP Deliverable Report 

V. EDD 

INVOICE INFORMATION 

p.o.# /W^-O,-? 0010 
Bill To: £A 

Be,IH\^L't 

Circle which melals are to be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:_ . (CIRCLE ONE) 

£ 

TURNAROUND REQUIREMENTS 

_24hr. 4̂8 hr. 

5 Day 

^ Standard (10-15 working days) 

Provide FAX Results 

SPECIAL INSTRUCTIONS/COMMENTS: 

Requested Report Date 

RELINQUISHED BY: 

(/Zo/oq 
DateAi signature 

^rinted Name" Firm 

Sl3<5 

St 

RECEIVED BY: 

Signature ' Date/Time 

PrfnteclName Firm 
L L. I_ 

RELINQUISHED BY: 

Signature 

Printed Name 

Date/Time 

Firm 

RECEIVED BY: 

L .J L J L J 

Signature 

Printed Name 

Date/Time 

Firm 

n r—] 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/19/2009 
Date Received: 01/20/2009 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0903001 
K0900523-O01 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichl6roethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 

Date 
Analyzed 
01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 

01/26/09 

Extraction 
Lot Note 

KWC3O900699 
KWG0900699 
KWGO900699 
KWGO900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWGO900699 
KWG0900699 
KWG0900699 
KWG0900699 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 , .. 
4-BromofluorQben2ene 

Comments: 

88 
95 
85 

75-120 
80-128 
75-117 

01/26/09 
01/26/09 
01/26/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/04/2009 16:10:21 
u:\SteaIth\Ciy5tal.tpt\Fonnlin-Fpt Merged 

Form IA - Organic 
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COLUMBLi ANALYTICAL SERVICES, INC. 

Analytica] Results 

CUent: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0903011 
K0900523-011 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

i 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroetliane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result 
ND 
ND 
ND 

ND 
2.1 
ND 
ND 
ND 

0.12 

ND 
ND 

0.37 
ND 
ND 
ND 

ND 

Q 

u 
u 
u 
u 

u 
u 
u 
J 

u 
u 
J 

u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

2.0 

Dilul 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 
0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 I 

0.19 1 

tion Date 
tor Extracted 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Date 
Analyzed 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Extraction 
Lot Note 

KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWGO900779 
KWG0900779 

KWG0900779 
KWGO90O779 
KWGO90O779 
KWG0900779 
KWG0900779 
KWG0900779 

KWGO90O779 

Surrogate Naine %Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 
c 
c 
c 
c 
c 
[ 
c 
c 
c 

Dibromo^uotpmethane 
Toluene-d8 . 
4-Bromofluoroben2ene 

104 
97 
94 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

c 

[: 

Printed: 02/04/2009 16:10:29 
u:\Stealth\Oy5taliipt\Fonn 1 m.ipt Merged 

Form 1A - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engineering, Science, 
Project: '.:; Linde/14495.05 0070 

• Sample Matrix: Water 

1 AnW'\Q 
Sample Name: 0903012 

» L a b Code: K0900523-012 

• Extraction Method: EPA 5030B 
Analysis Method: 8260B 

* Analyte Name 
Vinyl Chloride 

H Trichlorofluoromethane 
• 1,1-Dichloroethene 

Methylene Chloride 
• Bromodichloromethane 
• trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
_ 1,1,1-Trichlproethane (TCA) 
1 Dibromochloromethane 

Carbon tetrachloride 
l,2-Dichl6roethane (EDC) 

I Trichloroethene (TCE) 

" Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 

• l,2-Dibromo-3-chloropropane 

B Hexachlorobutadiene 

B Surrogate Name 

1 Dibromofluoromethane 
Toluene-d8 

H 4-Broinofluorobenzene 

^ Comments: 

• Printed: 02/04/2009 16:10:30 
H u:\Stealth\Crystal.ipt\Fonnlm.rpt 

Result Q 
ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

0.50 

ND U 
ND U 
ND U 

ND U 

%Rec 

104 
98 
92 

Merged 

Analytical Results 

and Technology 

Volatile Organ 

Control 
Limits 

75-120 
80-128 
75-117 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

ic Compounds 

MDL 
0.071 
0.086 
0.10 

0.23 
0.036 
0.048 

0.045 
0.050 
0.057 

0.068 
0.073 
0.061 

0.077 
0.064 
0.22 

0.19 

Date 
Analyzed 

01/28/09 
01/28/09 
01/28/09 

FormlA 

26 

- Organic 

Dilution 
Factor 

Note 

Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Service Request: K0900523 
Date Collected: 01/20/2009 
Date Received: 01/20/2009 

Date 
Analyzed 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot Note 

KWG0900779 
KWGO900779 
KWG0900779 

KWG0900779 
KWG0900779 
KWG0900779 

KWG0900779 
KV;̂ GO900779 
KWGO900779 

KWG0900779 
KWG0900779 
KWG0900779 

KWGO900779 
KWG0900779 
KWG0900779 

KWG0900779 

Page 1 of 1 
Superset Reference: RR98403 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K09p0523 
Date CoUected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

0903013 
K0900523-013 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Dilu 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromd-3^hloropropane 

ND 
3.6 

0.39 

ND 
0.77 
ND 

0.10 
2.3 

0.45 

ND 
ND 
55 

0.59 
ND 
ND 

U 

J 

U 

u 
J 

J 

u 
u 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 

- 2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

KWG0900779 
KWG0900779 
KWGO900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWGO900779 
KWG0900779 
KWG0900779 

KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 

ND U 2.0 0.19 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

01/28/09 01/28/09 KWG0900779 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

c 
[ 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluoroben2ene 

104 
98 
92 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 02/04/2009 16:10:31 
u:\SteaIth\Ciystal.rpt\Fomilm. ipt Merged 

Form IA - Organic 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0903014 
K0900523-014 

EPA 5030B 
8260B 

Volatile Organic Compoimds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.69 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

Date 
Analyzed 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

Extraction 
Lot Note 

KWG0900779 
KWG0900779 
KWG0900779 

KWGO900779 
KWG0900779 
KWG0900779 

KWG0900779 
KWGO900779 
KWG0900779 

KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 

Hexachlorobutadiene 

Surrogate. Name 

ND U. 2.0 0.19 01/28/09 01/28/09 KWGO900779 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofliiorobenzene 

Comments: 

104 
98 
94 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/04/2009 16:10:32 
u:\StMlth\Ciystal.rpt\Fonnl m.ipt Merged 

Form IA - Organic 
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Client: 
Project:. 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date CoUected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

AHU'/U 
0903018 
K0900523-O18 
EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

n 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-TetTachloroethane 
1,2-DibroinO'3rchloropropane 

Hexachlorobutadiene 

Result 
ND 

0.20 
0.59 

ND 
ND 
ND 

^ 0.24 
0.13 
ND 

ND 
ND 
29 

0.53 
ND 
ND 

ND 

Q 

u 
J 

u 
u 
u 
J 
J 

u 
u 
u 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Date 
Analyzed 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 
01/28/09 
01728/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Extraction 
Lot Note 

KWG0900779 
KWGO90O779 
KWGO900779 
KWG0900779 
KWGO90O779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779-
KWG0900779 
KWG0900779 
KWG0900779 
KWGO90O779 
KWG0900779 

KWG0900779 

u/ 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

102 
99 
92 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

U 

LJ 

Printed: 02/04/2009 16:10:35 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date CoUected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Niame 

0903019 
K0900523-019 

EPA 5030B 
8260B 

Result Q 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Natne, 

MRL MDL 
Dilu 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
I,l-Dichldr6ethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA)\ 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND U 
0.20 J 
0.57 

ND U 
ND U 
ND U 

0.22 J 
0.12 J 
ND U 

ND U 
ND U 
28 

0.56 
ND U 
ND U 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

KWGO900779 
KWG0900779 
KWG0900779 
KWGO9O0779 
KWGO9O0779 
KWG0900779 
KWG0900779 
KWGO900779 
KWG0900779 
KWGO900779 
KWG0900779 
KWG0900779 
KWGO900779 
KWG0900779 
KWG0900779 

ND U 2.0 0.19 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

01/28/09 01/28/09 KWG0900779 

%Rec 
Control 
limits 

Date 
Analyzed Note 

Note 

Dibromofliapromethane 
ToIuencrdS. \ 
4-Bromofluorobenzene 

Comments: 

103 
99 
90 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/04/2009 16:10:36 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0903020 
K0900523-020 

EPA 5030B 
8260B 

Volatile Organic Compoimds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichlproethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibrbmo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
1.5 

0.39 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

J 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 
0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Date 
Analyzed 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Extraction 
Lot Note 

KWG0900779 
KWGO900779 
KWGO900779 

KW(30900779 
KWGO900779 
KWG0900779 

KWGO900779 
KWG0900779 
KWG0900779 

KWGO900779 
KWG0900779 
KWGO900779 
KWG0900779 
KWG0900779 
KWG0900779 

KWG0900779 
c 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

106 
99 
92 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

U 

U 

Comments: 

Printed: 02/04/2009 16:10:36 
uASt6alth\Crystal:rpl\Formlm.tpt Merged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

kHU)-2A 
0903021 
K0900523-021 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Diluti 
Fac 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carboii tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroeihene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibronio-3K;hloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.54 

0.43 
ND 
ND 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

01/29/09 
01/29/09 
01/29/09 

KWG0900827 
KWG0900827 
KWG0900827 

KWG0900827 
KWG0900827 
KWG0900827 
KWG0900827 
KWG0900827 
KWG0900827 

KWGO900827 
KWG0900827 
KWGO900827 
KWG0900827 
KWG0900827 
KWG0900827 

ND U 2.0 0.19 

on Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

01/29/09 01/29/09 KWG0900827 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromofluoromethane 
Toluene-d8 
4-BromofluoTobenzene 

Comments: 

89 
96 
85 

75-120 
80-128 
75-117 

01/29/09 
01/29/09 
01/29/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/04/2009 16:10:37 
u :\Stealth\Ciystal.rpt\Fonn 1 m.ipt Merged 

Form IA - Organic 
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Client: 
Project: 
Sample Matrix: 

COLUMBLi ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

AHW-13A 
0903009 
K0900523-009 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND U 
ND U 
ND U 

ND U 
2.7 
ND U 
ND U 

0.13 J 
ND U 

ND U 
ND U 

0.80 
0.19 J 
ND U 
ND U 

ND U 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Date 
Analyzed 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01728/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 

Extraction 
Lot Note 

KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWGO90O779 
KWGO90O779 
KWG0900779 
KWG0900779 
KWG0900779 
KWGO900779 
KWG0900779 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

c 

c 
c 
c 
c 
c 
c 
c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

106 
98 
94 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 02/04/2009 16:10:27 
u:\Stealth\Ciystal:rptVFonnl m.ipt Merged 

Form IA - Organic 
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I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: EA Engineering, Science, and Technology 
Project: Linde/14495.05 0070 
Sample Matrix: Water 

Service Request: K0900523 
Date CoUected: 01/19/2009 
Date Received: 01/20/2009 

I 
I 
I 
I 
I 
I 
I 
I 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

AHW-53A 
0903002 
K0900523-002 

EPA 5030B 
8260B 

Volatile Organic Compoimds 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL MDL 
Dilution Date 
Factor Extracted 

Date 
Analyzed 

Extraction 
Lot 

Hexachlorobutadiene ND U 2.0 0.19 

Note 
Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon T(2traichloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
0.12 
ND 

ND 
0.060 

ND 

ND 
ND 
ND 

ND 
ND 

0.10 

0.19 
ND 
ND 

U 
J 
U 

U 
J 

u 
u 
u 
u 
u 
u 
J 

J 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 . 1 
0.10 1 

0.23 1 
0.036 ] 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 ] 
0.073 1 
0.061 ] 
0.077 ] 
0.064 1 
0.22 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01726/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 

L 01/26/09 

I 01/26/09 
L 01/26/09 
L 01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

KWG0900699 
KWG0900699 
KWG0900699 

KWGO900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 

KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWGO900699 

01/26/09 01/26/09 KWG0900699 

I 
I 
I 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

87 
94 
87 

75-120 
80-128 
75-117 

01/26/09 
01/26/09 
01/26/09 

Acceptable 
Acceptable 
Acceptable 

I 
I 
I 
I 

Comments: 

I 
I 

Printed: 02/04/2009 16:10:22 
u;\Stealth\Ciystal.ipt\Fonn 1 m.ipt Merged 
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COLUMBM. ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/19/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

AHC()-53A 
0903003 
K0900523-003 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result 
ND 

0.33 
ND 
ND 
1.5 
ND 

ND 
0.12 
0.12 

ND 
ND 
4.2 

0.36 
ND 
ND 

ND 

Q 
u 
J 
u 
u 
u 
u 
J 
J 

u 
u 

J 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilution Date 
MDL Factor Extracted 
0.071 1 
0.086 1 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 ] 
0.061 
0.077 ] 
0.064 
0.22 

0.19 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

I 01/26/09 
[ 01/26/09 
L 01/26/09 

I 01/26/09 
I 01/26/09 
L 01/26/09 

1 01/26/09 

Date 
Analyzed 
01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 

Extraction 
Lot Note 

KWG0900699 
KWG0900699 
KWGO90O699 

KWGO90O699 
KWGO900699 
KWG0900699 

KWG0900699 
KWG0900699 
KWG0900699 

KWG0900699 
KWG0900699 
KWGO900699 

KWGO900699 
KWG0900699 
KWG0900699 

KWG0900699 

Surrogate/Name .' %Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 
c 
c 
G 

C 

C 

c 
c 

c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

89 
94 
85 

75-120 
80-128 
75-117 

01/26/09 
01/26/09 
01/26/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 02/04/2009 16:10:23 
u:\Stealth\Ciyslal.ipt\Fonnlm.rpt Merged 

Form IA - Organic 
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COLUMBLV ANALYTICAL SERVICES, ISC. 

Analytical Results 

Client: 
Project: r 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date CoUected: 01/19/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0903004 
K0900523-004 

EPA5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
0.060 

ND 

ND 
ND 
2.5 

0.44 
ND 
ND 

U 

u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

J 

u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUution Date 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

^ 0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tor Extracted 
01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

Date 
Analyzed 
01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 

Extraction 
Lot Note 

KWGO900699 
KWG0900699 
KWG0900699 

KWG0900699 
KWG0900699 
KWG0900699 

KWGO900699 
KWGO900699 
KWGO900699 

KWGO900699 
KWGO900699 
KWGO900699 
KWG0900699 
KWG0900699 
KWG0900699 

Hexachlorobutadiene 

Surrogate Nfame 

ND U 2.0 0.19 01/26/09 01/26/09 KWG0900699 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-BromoiQuorobenzene 

Comments: 

87 
95 
87 

75-120 
80-128 
75-117 

01/26/09 
01/26/09 
01/26/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/04/2009 16:10:23 
u:\Stealth\Cry5lsl.ipt\Fomilm.rpt Merged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date Collected: 01/19/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

AlfU)~^A 
0903005 
K0900523-005 

EPA 5030B 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Naine 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.95 

0.32 
ND 
ND 

ND 

Q 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 

Date 
Analyzed 
01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 

Extraction 
Lot Note 

KWGO900699 
KWGO900699 
KWG0900699 

KWG0900699 
KWG0900699 
KWGO900699 

KWG0900699 
KWGO900699 
KWGO900699 

KWGO900699 
KWGO900699 
KWGO90O699 

KWGO90O699 
KWG0900699 
KWG0900699 

KWG0900699 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 
c 
c 
c 
c 
c 
c 
c 

[; 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

88 
95 
86 

75-120 
80-128 
75-117 

01/26/09 
01/26/09 
01/26/09 

Acceptable 
Acceptable 
Acceptable G 

G 

Comments: 

Printed; 02/04/2009 16:10:24 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date CoUected: 01/19/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

HlJ~IA 
0903006 
KO9O0523-O06 

EPA5030B 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofliioromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-DicbIoroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result Q 
ND 

0.10 
ND 

ND 
ND 
ND 

0.060 
0.15 
ND 

ND 
ND 
9.3 
1.3 
ND 
ND 

U 
J 
U 

U 

u 
u 
J 
J 

u 
u 
u 

u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 . 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

DUu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 
0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 

Date 
Analyzed 
01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 

01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 
01/26/09 

Extraction 
Lot Note 

KWGO900699 
KWGO900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWGO900699 
KWGO900699 
KWGO900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 
KWG0900699 

Hexachlorobutadiene 

Surrogate Name 

ND U 2.0 0.19 01/26/09 01/26/09 KWGO900699 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluprpmethane 
Toluene-d^ , 
4-Bromofluofpbenzene 

Comments: 

88 
94 
87 

75-120 
80-128 
75-117 

01/26/09 
01/26/09 
01/26/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/04/2009 16:10:25 
u:\Stealth\Crjjst«l.q)t\Fonnlm.ipt Merged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date CoUected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

AHW-5^/^ 
0903015 
K0900523-O15 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Diluti 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dicliloroethene 

cis-l,2-Dichloroethene 
1.1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Caiboii Tetiachloride 
1,2-Dichlordethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3Tchl6ropTopane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.76 
0.18 
ND 
ND 

U 
U 
U 

U 

u 
u 
u 
u 
u 
u 
u 

J 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 
01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 
01/28/09 
01/28/09 
01/28/09 

KWGO900779 
KWG0900779 
KWGO90O779 
KWG0900779 
KWG0900779 
KWG0900779 
KWGO90O779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWGO90O779 
KWG0900779 
KWG0900779 
KWG0900779 

ND U 2.0 0.19 

on Date 
:or Extracted 

Date 
Analyzed 

Extraction 
Lot 

01/28/09 01/28/09 KWGO90O779 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

c 
c 

c 
G 

C 

c 

c 
c 
c 
c 
G 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

103 
99 
92 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

u 

I J 

Comments: 

Printed: 02/04/2009 16:10:32 
u;\Stealth\Ciystal.ipt\Formlm.rpt Merged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Linde/14495.05 0070 
Water 

Service Request: K0900523 
Date CoUected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

AHlA)-5bA ^ i ^ p 
0903016 
K090O523-O16 

EPA 5030B 
8260B 

Result Q 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

MRL MDL 
Dilui 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
l,l-Dichlproethen6 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetochloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.83 

0.25 
ND 
ND 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

J 

u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

KWG0900779 
KWG0900779 
KWG0900779 

KWG0900779 
KWGO900779 
KWG0900779 

KWGO900779 
KWG0900779 
KWG0900779 

KWGO900779 
KWG0900779 
KWGO900779 
KWG0900779 
KWG0900779 
KWG0900779 

ND U 2.0 0.19 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

01/28/09 01/28/09 KWG0900779 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromoflupromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

103 
99 
93 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/04/2009 16:10:33 
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COLUMBLV. ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: EA Engineering, Science, and Technology 
Project: Linde/14495.05 0070 
Sample Matrix: Water 

Service Request: K0900523 
Date CoUected: 01/20/2009 
Date Received: 01/20/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

AHiO-5(i>6 
0903017 
K0900523-017 

EPA 5O30B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Diluti 
Fac 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

0.44 
ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

u 
u 
J 

u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 
0.077 1 
0.064 1 
0.22 1 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

01/28/09 
01/28/09 
01/28/09 

KWG0900779 
KWG0900779 
KWG0900779 

KWG0900779 
KWGO900779 
KWGO900779 
KWG0900779 
KWGO900779 
KWG0900779 

KWGO90O779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 
KWG0900779 

ND U 2.0 0.19 

on Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

01/28/09 01/28/09 KWG0900779 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

c 
G 

G 

G 

G 

G 

C 

C 

G 

G 

G 

Dibromofluoromethane 
Toluene-d8 
4 -Bromofluorobenzene 

103 
98 
92 

75-120 
80-128 
75-117 

01/28/09 
01/28/09 
01/28/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 02/04/2009 16:10:34 
u:\Stealth\Ciystal.ipt\Foroilm.ipt Meiged 
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Appendix C l 

OU-3 Bi-weekly System Monitoring Checklists 



Boomsnub Biweekly System Monitoring Checlclist 

Name: Rick Read D a t e : 10/10/08 

idri^l-xch^rige.SySt&m^^e^^^ ,'V-7-i-

Kit Used: DR 100 Colorimeter. 

Chromium 

Test Locat ion: (ppm) 

Well Field Influent 0.09 

Canlsterl NA 

Canister 2 0.060 

Canister 3 ND 

Final Discharge 0.02 

Syst6nl^ld\i^RatMb,<:AK^ d ^ ^ M i^ij^f J-tt: 

Locat ion: 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

3yiteh^ pHiMeasuremeht^f^ 
Initial Calibration 7.01,4.00 

Locat ion: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

^ • ~ ' '".-i-L.^'''.-..^-^' '".- 'f^': ; .."" >-" •̂ %._. ';^-.t"".''v'"--.^-"i..''"W-' 

GPM Total izer 

151 1961099 

151 ^ 63669938.5 

151 27827874 

•-=?".'•.r.""^^-"'''''' *^"'"^-•v^"—"v^-r'/^v"^^'--^'': 

Final Cal ibrat ion 7.0, 4 .0 

p H 

5.56 

5.58 

6.00 

7.05 

^S^4^l5^[U/'i^^*^*=tei::-'--f^?^^ 
Time 

14:47 

14:40 

14:44 

COV Sewer Flow Meter 

Boomsnub Inf. Gal. Flow Meter 

Calculated Flow to BCC Inf. Gal. 

^ ^ H ^ I ^ ^ i P I ^ ^ ^ ^ ^ ^ 
Rfessure'R0idihsiS:; | 

Locat ion: (In. H20) 

Blower 31 

Air Stripper 28 

tdE5iohcelntraHons:w^:£^^^ 
Location: 
Air Stripper Effluent 

Post Primary 

Final Discharge 

^P^^^^^^^^^^^^^ 
TCE 

(ppm) 

1 

ND 

ND 

Capsulhelic Gauge (In. HjO) 1 

Pre-Heater Air Temperature (F") 62 

Pre-Carbon Air Temperature (F°) 82 

n i ^ i f P i f i f i i S j S S I ^ ^ ^ ^ ^ P ^ S P ^ I ^ ^ ^ ^ ^ ^ I ^ ^ ^ I ^ ^ ^ ^ ^ ^ ^ ^ ^ f P ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Replace Bag Filter? Yes D 

Drain Compressor? Yes E I 

Replace Canister Filters? Yes D 

Lube Pump Motors? Yes D 

Inspect Infiltration Galleries? Yes [El 

No \E\ 
No D 
No \S1 
No \Ei 
No D 

. H ^ ^ ^ ^ ^ M l ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Quanti ty 

Gloves 18 Boxes 

Drums Empty 55-gal 12 

Drums Spent Resin 0 

Bag Filters 13 

Canister Filters 

10 Micron 29.25 inch 28 

10 Micron 30 inch 35 

20 Micron 30 inch 16 
75 Micron 30 inch 

-

Leaks/Notes? 

[ g ^ i p i ^ i ^ l ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ i ^ ^ ^ ^ ^ ^ ^ ^ a i ^ ^ g i 
Locat ion Lab 

INF-100608 CAS 

EFF-100608 CAS 

EFFD-100608 CAS 

TB-100608 CAS 

Date Analytes 

10/6/08 8260B, T. Cr, Ph 

10/6/08 8260B, T. Cr, Ph 

10/6/08 82608, T. Cr, Ph 

10/6/08 8260B 

^^mmm^mmmmmmmmmm 



Boomsnub Biweeldy System Monitoring Checldist 

Name: Rick Read 

Ion Exch^hflci Sysjtbhi'Chronfii^ 

Date: 10/24/08 

gystjBni'pH:SL6asulre 

Kit Used: DR 100 Colorimeter Initial Calibration 6.99, 4.00 Firial Calibration 7.0, 4.0 

Test Locat ion: 

Well Field Influent 

Canister 1 

Canister 2 

Canister 3 

Final Discharge 

Chromium 

(ppm) 

0.09 

NA 

0.065 

Locat ion: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

pH 

5.57 

5.58 

6.02 

7.10 
ND 

0.02 

System Ffew^Raitesy 
- •^""^r'-'-i-.-.^.s, 

Locat ion: 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf Gal. Flow Meter 

Calculated Flow to BCC Inf. Gal. 

GPIV! 

151 
Total izer 

4912980 

Time 

14:47 

151 63971885 14:40 
151 28175568 14:44 

Locat ion: 

Blower 

Air Stripper 

(In. H20) 

31 
28 

Locat ion: 

Air Stripper Effluent 

Post Primary 

Final Discharge 

TCE 

(ppm) 

1 

ND 
ND 

Capsulhelic Gauge (In. HjO) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

58 

78 

Replace Bag Filter? 

Drain Compressor? 

Replace Canister Filters? 

Lube Pump Motors? 

Inspect Infiltration Galleries? 

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 

75 Micron 30 inch 

Quanti ty 

18 Boxes 

12 

0 

13 

28 

35 

16 

Locat ion Lab Date Analytes 



B o o m s n u b B i w e e k l y S y s t e m M o n i t o r i n g C h e c k l i s t 

Name: Rick Read Date: 11/14/08 

Groi ir idwater Treatment: V , ., /, , j i ^ ^ * - ry 

Ion Exchange System Chromium Testing: System pH Measurements: 

Kit Used: DR 100 Colorimeter Initial Calibration 6.99, 4.00 Final Calibration 7.0, 4.0 

Test Location: 
Well Field Influent 

Canister 1 

Canister 2 

Canister 3 

Final Discharge 

Chromium 
(ppm) 
0.09 
ND 
NA 

Location: 
Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

0.03 
ND 

pH 
5.58 
5.59 
6.02 
7.12 

System Flow Rates: 

Location: 
Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf. Gal. Flow Meter 

Calculated Flow to BOC Inf. Gal. 

GPM 
151 

Totalizer 
9308115 

151 64420945 

151 28705912 

Capsulhelic Gauge (In. HjO) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

52 

72 

Time 
16:16 
16:13 
16:14 

Main< i ia ic# :y - } r t£g f f : : ^ .y :;̂ ^ 

Replace Bag Filter? 

Drain Compressor? 

Replace Canister Filters? 

Lube Pump Motors? 

Inspect Infiltration Galleries? 

Yes 

Yes 

Yes 

Yes 

Yes [El 

n 

No [El 

No D 
No WL 

No m 
No D 

Leaks/Notes? 

tnyentory^;! 
.•i'^3^ i- : ^ v.^-l ^ . . . ' mmmmim^mm^ 

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 

75 Micron 30 inch 

Quantity 

18 Boxes 

12 

0 

Location 
INF-110608 

Lab 

CAS 
EFF-110608 CAS 

EFFD-110608 

13 TB-110608 
CAS 

CAS 

Date 

11/6/08 

11/6/08 

11/6/08 

11/6/08 

Analytes 

8260b, T.Cr. Ph 
8260b, T.Cr, Ph 

8260b, T.Cr, Ph 
8260b 

Cbrhmehtis: a-J5\;v 
\ .^.rj.- ,̂ ;&rf%':̂ '' ^ ^ w^^M^^mmi. 

28 Changed Resin Canisters to 3 Primary and 1 Polish on 11/7/08. 
35 

16 



B o o m s n u b B i w e e k l y S y s t e m M o n i t o r i n g C h e c k l i s t 

Name: Rick Read Date: 11/25/08 

Groundwater Treatment: J'* y i n̂ f̂s w/±\ ipf.'r : ^ t * ^ 
Ion Exchange System Chromiiim Testing: System pH Measurements: 

Kit Used: DR 100 Colorimeter Initial Calibration 7.00, 4.00 Final Calibration 7.0, 4.0 

Test Location: 

Well Field Influent 

Canister 1 

Canister 2 

Canister 3 

Final Discharge 

Chromium 

(ppm) 

0.09 

ND 

NA 

Location: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

0.03 

ND 

pH 

5.56 

5.58 

6.00 

7.90 

System Flow Rates: 

Location: 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf Gal. Flow Meter 

Calculated Flow to BOC Inf. Gal. 

GPM 

153 

Totalizer 
11667650 

153 64661510 
153 28994715 

Time 

15:57 

15,54 
15:52 

I l i t ^ i R B e t M o r i i t o r i n g : ^ ^ ; 

Preissiire Readings: 

Location: 

Blower 

Air Stripper 

(In. H20) 

31 

28 

Locat ion : 

Air Stripper Effluent 

Post Primary 

Final Discharge 

ND 

ND 

Capsulhelic Gauge (In. H2O) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

50 

68 

Maintenance: ^fMV'̂ Wl.̂ ., - / i , g > . ^ » y ^ 
Replace Bag Filter? Yes D No [El 

Drain Compressor? Yes [El No D 

Replace Canister Filters? Yes D No lEl 

Lube Pump Motors? Yes D No IE] 

Inspect Infiltration Galleries? Yes IE] No D 

Leaks/Notes? 

Inventdryj; i S a | r i R l i r i g : f e ^ : f e ^ ^ ^ i | 

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 
75 Micron 30 inch 

Quantity 

18 Boxes 

12 

0 

Location Lab Date Analytes 

13 

G6.fnrrientsi • T'«A:".°' --« ftj^^iJ^ijiM 
28 

35 

16 



Boomsnub Biweekly System Monitoring Checklist 

Name: Rick Read Date: 12/12/08 

G r S i i n d w a t e r Treatmient : ''_̂  " 'MjS^ "^ "*;'. k. , .^f- '^ .<" i^^^^ -

Ion Exchange SysteiTi C hromium Test ing: System pH Measurements 

Kit Used: DR 100 Colorimeter Initial Calibration 7.00, 4.01 Final Calibration 7.0, 4.0 

Test Locat ion: 

Well Field Influent 

Canister 1 

Canister 2 

Canister 3 

Final Discharge 

Chromium 

(ppm) 

0.09 

ND 

NA 

Locat ion: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

0.03 

ND 

pH 

5.56 

5.57 
6.00 
7.89 

Systetri Flow Rates: 

Locat ion: 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf. Gal. Flow Meter 

Calculated Flow to BOC Inf Gal. 

GPM 

153 

Totalizer 

15327490 

153 65034064 

153 2952440 

Time 

16:14 

16:12 
16:11 

Pressiir^e Readlhgs^ 

Locat ion: 

Blower 

Air Stripper 

(In. H20) 

31 

28 

Locat ion: 

Air Stripper Effluent 

Post Primary 

Final Discharge 

ND 

ND 

Capsulhelic Gauge (In. HjO) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

50 

70 

Replace Bag Filter? Yes D No [El 

Drain Compressor? Yes (El No D 

Replace Canister Filters? Yes D No [El 

Lube Pump Motors? Yes D No IE] 

Inspect Infiltration Galleries? Yes [EI No D 

Leaks/Notes? 

Ihĵ fttQijyf-feî r̂ ::̂ !̂ -;̂ ,̂  :̂ :)̂  

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 
75 Micron 30 inch 

Quantity 

18 Boxes 

12 

0 

13 

Locat ion Lab Date Analytes 

INF-120408 CAS 11/6/08 8260b, T.Cr, Ph 

CAS 11/6/08 8260b, T.Cr, Ph 

CAS 11/6/08 8260b. T.Cr, Ph 

TB-120408 CAS 11/6/08 8260b 

EFF-120408 

EFFD-120408 

g^mrneiitsgl ^iiii 
28 

35 

16 



Boomsnub Biweekly System Monitor ing Checkl ist 

Name: Rick Read Date: 01/08/09 

G roM lid water Treatment: ^'^rW^'ntf''^-""^'^ ' 
Ion Exchange System Chromium Testing: System pH Measurements: 
Kit Used:. DR 100 Colorimeter Initial Calibration 6.99, 4.00 Final Calibration 7.0, 4.0 

Test Location: 
Well Field Influent 

Canister 1 

Canister 2 

Canister 3 

Final Discharge 

Chromium 

(ppm) 

0.09 

ND 

NA 

0.025 

Locat ion: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

ND 

pH 

5.57 

5.58 

6.02 

7.10 

System Flow Rates: 
Location: 
Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf. Gal. Flow Meter 

Calculated Flow to BOC Inf Gal. 

GPM 

154 

Total izer 

19616830 

156 65469070 

154 30198880 

Capsulhelic Gauge (In. HjO) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

50 

65 

Time 

16:54 

16:51 . 

16:52 • • 

mmmmmu-m^M^-M^^^^M^i^^:0¥^m^^ 
Replace Bag Filter? 

Drain Compressor? 

Replace Canister Filters? 

Lube Pump Motors? 

Inspect Infiltration Galleries? 

Yes D 

Yes [El 

Yes D 

Yes [El 

Yes [El 

No [El 

No D 

No [El 
No D 
No D 

Leaks/Notes? 

Inventory; ' "X̂ -A-,̂  '̂ '' y^ii^^M?.'^''^P'i^' -^m^mna^'^f^y^'^n^mMmm^^mm 
Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 

75 Micron 30 inch 

Quantity 

17 Boxes 

11 

0 

Locat ion Lab Date Analytes 

13 

06Ti\n^i^v-^:^M:-
28 

35 

12 



Boomsnub Biweekly System Monitoring Checklist 

Name: Rick Read Date: 01/23/09 

§M^!^^^M^[l^^^!l^!MMMiMS^^^^^MM^M^^M^ 'M^^M^fM. 
Ion Exchange Systerh Chrorntum Testinig: Systeth pH Measurements: 
Kit Used: DR 100 Colorimeter Initial Calibratiori ^4.01, 7.0 Final Calibration 4.0, 7.0 

Test Location: 

Well Field Influent 

Primary 

Secondary 

Final Discharge 

Chromium ID# 

(ppm) 

0.09 

3 

1 
col­ l i % 
ND 

Location: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

pH 

ND 

System Flow Rates: 
Location: 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf Gal. Flow Meter 

Calculated Flow to BOC Inf. Gal. 

GPM 

153 
Totalizer 

22558075 

Time 
9:09 

153 65767642 

153 30683920 
11 

9:12 

Air-vStripper Monitoring: 
Pressure Readings: 
Location: 
Blower 

Air Stripper 

(In. H20) 

31 
28 

Location: 

Air Stripper Effluent 

Post Primary 

Final Discharge 

ND 

ND <5? 

Capsulhelic Gauge (In. H2O) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

Replace Bag Filter? Yes D 

Drain Compressor? Yes [El 

Replace Canister Filters? Yes D 

Lube Pump Motors? Yes D 

Inspect Infiltration Galleries? Yes [El 

48 

64 

No [El 

No D 

No m 

No [El 

No D 
i T t ^ T ^ ^ 

Leaks/Notes? 

I,n#titt)rvi;t>- • . * ? j ) ' V S a t T t p i i i l ^ ^ 

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 
75 Micron 30 inch 

Quantity 

17 Boxes 

Location Lab Date Analytes 

11 

13 
Oc^rn^Ms^ i i^^^^&^^^ i f ' f ' ^ 

28 

35 

12 



Boomsnub Biweekly System Monitoring Checklist 

Name: Rick Read Date: 02/11/09 

GrdtindwatfefcTreatment: •^8*8lsliPi#gs ' i i g a S ^ g ^ i J i l a 
Ion Exchange System Chromium Testing: System pH Measurements: 

Kit Used: DR 100 Colorimeter Initial Calibration Final Calibration 

Test Location: 

Well Field Influent 

Primary 

Secondary 

Final Discharge 

Chromium 

(ppm) 

0.09 

0.025 

ND 

ID# 

28% 

Location: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

pH 

5.57 

5.59 
6.02 

7.10 
ND 

System Flow Rates: 

Location: 

Total Flow from Wells 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf. Gal. Flow Meter 

Calculated Flow to BOC Inf. Gal. 

GPM 

153 

153 

Totalizer 

26754400 

Time 

17:20 
153 66193080 17:16 

153 31272310 17:15 

'mmM^i^^cmmig^MM^^^ 
Pressure Readings; 

Location: 

Blower 

Air Stripper 

(In. H20) 

31 
28 

Location: 

Air Stripper Effluent 

Post Primary 

Final Discharge 

ND 

ND <5? 

Capsulhelic Gauge (In. H2O) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

50 

70 

Replace Bag Filter? Yes D 

Drain Compressor? Yes lEl 

Replace Canister Filters? Yes [El 

Lube Pump Motors? Yes [El 

Inspect Infiltration Galleries? Yes lEl 

No [El 

No D 

No D 

No D 

No D 

Leaks/Notes? 

Inventory: Samp l i ng : . 

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 
75 Micron 30 inch 

Quantity 

17 Boxes 

11 

0 

13 

Location Lab Date Analytes 

INF-020409 CAS 2/4/09 8260b, T.Cr, pH 

EFF-020409 CAS 2/4/09 8260b, T.Cr, pH 

EFFD-020409 CAS 2/4/09 8260b, T.Cr, pH 

TB-020409 CAS 2/4/09 8260b 

14 

31 



Boomsnub Biweekly System Monitoring Checklist 

Name: Rick Read Date: • 02/26/09 

Gr(3und>watferT'r^riJnerit:jgff:a^ 

Ion Exchange System Chromium Testing: System pH Measurements: 

Kit Used: DR 100 Colorimeter Initial Calibration Final Calibration 

Test Location: 

Well Field Influent 

Primary 

Secondary 

Final Discharge 

Chromium 

(ppm) 

0.09 

0.025 

ND 

ND 

ID# 

28% 

Location: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

pH 
5.56 

5.58 

6.02 

7.13 

System Flow Rates: 

Location: 

Total Flow from Wells 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf. Gal. Flow Meter 

Calculated Flow to BOC Inf Gal. 

GPM 

153 

153 

Totalizer 

29956415 

153 66518105 

153 31752261 

Capsulhelic Gauge (In. HjO) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

50 

68 

Time 

16:47 

16:44 . -

. 1 6 : 4 5 -

Maihtehance::;tft wi^^^^&Mmm^^^^m 
Replace Bag Filter? Yes D 

Drain Compressor? Yes [El 

Replace Canister Filters? Yes D 

Lube Pump Motors? Yes C 

Inspect Infiltration Galleries? Yes [El 

No m 
No D 

No [E! 

No M 

No D 

Leaks/Notes? 

[ijjvehtctry^^ •il̂ iSifJs?-.'*.. .^a.y«^-<f3;aVT^<^.v.j; .A::^Aj §amp l iW i#g^ i ^^^^v 

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 
Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 

75 Micron 30 inch 

Quantity 

17 Boxes 

11 

0 

13 

Location Lab Date Analytes 

Co jmn f i eh t ^yg#^^g i ^ : l lS ; : | | ^ m%mm Wmm 
14 

31 

Installed Relays for single float sump pump operation in CV-3, 

CV-9, and CV-18 on 2/24/09. 



B o o m s n u b B iweek ly System Mon i to r ing Check l is t 

Name: Rick Read Date: 03/16/09 

Ion Exchange System Chromium Testing: System pH Measurements: 

Kit Used: DR 100 Colorimeter Initial Calibration Final Calibration 

Test Location: 

Well Field Influent 

Primary 

Secondary 

Final Discharge 

Chromium 

(ppm) 

0.09 

0.025 

ND 

ND 

ID# 

28% 

Location: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

pH 
5.57 

5.58 

6.03 

7.15 

System Flow Rates: 

Location: 

Total Flow from Wells 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf Gal. Flow Meter 

Calculated Flow to BOC Inf Gal. 

GPM 

153 

153 

Totalizer 

33937777 

153 66916241 

153 32150397 

Capsulhelic Gauge (In. H2O) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

52 

70 

Time 

16:40 

16:37 

16:38 

l\iiaintenance:|a v.ri' mmmmr̂ mmr̂ >. 
Replace Bag Filter? Yes D 

Drain Compressor? Yes IE! 

Replace Canister Filters? Yes D 

Lube Pump Motors? Yes D 

Inspect Infiltration Galleries? Yes [El 

No [El 

No D 

No M 

No [El 

No D 

Leaks/Notes? 

lii^^Gflyi «M^w • i ^ ^ m ^ ^ ^ ^ ^ ^ M ^ Sampling: 

Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 

75 Micron 30 inch 

Quantity 

17 Boxes 

11 

0 

13 

Location 

INF-030509 

EFF-030509 

EFFD-030509 

TB-030509 

Lab 

CAS 

CAS 

CAS 

CAS 

Date 

3/5/09 

3/5/09 

3/5/09 

3/5/09 

Analytes 

8260B, T.Cr, pH 

8260B, T.Cr, pH 

8260B, T.Cr, pH 

8260B 

14 

31 



Boomsnub Biweekly System Monitoring Checklist 

Name: Rick Read Date: 03/30/09 

Gr6u.ndy/at6r 
Ion Exchange System Chromium Testing: System pH Measurements: 
Kit Used: DR 100 Colorimeter Initial Calibration 6.99, 4.00 Final Calibration 7.0, 4.0 

Test Location: 

Well Field Influent 

Primary 

Secondary 

Final Discharge 

Chromium 

(ppm) 

0.09 

0.030 

ND 

ND 

ID# 

33% 

Location: 

Well Field 

Pre-IX 

IX Effluent 

Final Discharge 

PH 
5.57 

5.62 
6.04 
7.17 

System Flow Rates: 

Location: 

Total Flow from Wells 

Well Field Influent 

IX Influent Flow Meter 

AS Influent Flow Meter 

COV Sewer Flow Meter 

Boomsnub Inf Gal. Flow Meter 

Calculated Flow to BOC Inf Gal. 

GPM 

153 

153 

Totalizer 

37021011 

Time 

16:30 
153 67224565 16:27 
153 32458721 16:28 

Capsulhelic Gauge (In. HjO) 

Pre-Heater Air Temperature (F°) 

Pre-Carbon Air Temperature (F°) 

52 

70 

Maiiitenance: 
Replace Bag Filter? Yes D 

Drain Compressor? Yes [El 

Replace Canister Filters? Yes D 

Lube Pump Motors? Yes D 

Inspect Infiltration Galleries? Yes [El 

No [El 

No D 

No [EI 

No [El 

No D 

Leaks/Notes? 

Inventory: > mmmmsmm^mMmî ^m^m 
Gloves 

Drums Empty 55-gal 

Drums Spent Resin 

Bag Filters 

Canister Filters 

10 Micron 29.25 inch 

10 Micron 30 inch 

20 Micron 30 inch 

75 Micron 30 inch 

Quantity 

17 Boxes 

11 

0 

13 

Location Lab Date Analytes 

Comments: P g j ^ ^ ^ 
14 

31 
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APPENDIX C.2 - TABLE 1A 
OU-3 OCTOBER 2008 GROUNDWATER EXTRACTION SUMMARY 

BOOMSNUB/AIRCO SUPERFUND SITE 

Date 
10/01/08 
10/02/08 
10/03/08 
10/04/08 
10/05/08 
10/06/08 
10/07/08 
10/08/08 
10/09/08 
10/10/08 
10/11/08 
10/12/08 
10/13/08 
10/14/08 
10/15/08' 
10/16/08 
10/17/08 
10/18/08 
10/19/08 
10/20/08 
10/21/08 
10/22/08 
10/23/08 
10/24/08 
10/25/08 
10/26/08 
10/27/08 
10/28/08 
10/29/08 
10/30/08 
10/31/08 

Subtotals 

Total Flow 
gpd^ 

219,005 
219,060 
219,210 
219,168 
219,153 
219,036 
219,018 
219,117 
219,251 
219,269 
219,230 
219,372 
219,160 
219,082 
215,679 
213,737 
213,673 
213,690 
213,780 
213,912 
213,888 
209,077 
213,737 
213,897 
213,652 
213,600 
213,646 
213,789 
213,988 
212,634 
214,423 

6,698,931 

System 
Operating 

Hours^ 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
23.65 
23.73 
24.00 
24.00 

743.38 

Scheduled Downtime/Maintenance^ 0.27 
Total Hours/Month 744 
Total Operating Hours/Availability % 743.65 

System 
Operating 

Percentage 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
98.54% 
98.89% 
100.00% 
100.00% 
99.92% 

1" 

-> -

99.95% 

Daily Breakdown October 2008 Vancouver Permit Limits'* 
Average Daily Flow (gallons) 216,150 230,400 
Maximum Daily Flow (gallons) 219,372 230,400 
Hundreds of Cubic Feet Breakdown 
Total Flow (hundreds of cubic feet) 8956 
Average Daily Flow (hundreds of cubic feet) 289 
Notes: 
^ gpd = gallons per day to the infiltration gallery. 
^ Based on minutes of operation as reported by data logger. 
' Planned shutdown periods for routine maintenance or monitoring activities - see monthly notes for details. 
' Only applies if water is being discharged to the City of Vancouver sewer. 



APPENDIX C.2 - TABLE 1B 
OU-3 NOVEMBER 2008 GROUNDWATER EXTRACTION SUMMARY 

BOOMSNUB/AIRCO SUPERFUND SITE 

Date 
11/01/08 
11/02/08 
11/03/08 
11/04/08 
11/05/08 
11/06/08 
11/07/08 
11/08/08 
11/09/08 
11/10/08 
11/11/08 
11/12/08 
11/13/08 
11/14/08 
11/15/08 
11/16/08 
11/17/08 
11/18/08 
11/19/08 
11/20/08 
11/21/08 
11/22/08 
11/23/08 
11/24/08 
11/25/08 
11/26/08 
11/27/08 
11/28/08 
11/29/08 
11/30/08 

Subtotals 

Total Flow 
gpd' 

214,415 
223,284 
214,065 
213,887 
214,481 
216,962 
216,291 
220.436 
220,659 
221,053 
219,605 
193,958 
220,900 
221,015 
221,116 
221,117 
221,086 
221,099 
220,980 
218,232 
221,530 
221,460 
221,480 
221,461 
221,481 
221,325 
221,373 
221,238 
221,092 
221,053 

6,568,134 

Scheduled Downtime/Maintenance^ 
Total Hours/Month 
Total Operating Hours/Availability % 
Daily Breakdown 
Average Daily Flow (gallons) 
Maximum Daily Flow (gallons) 
Hundreds of Cubic Feet Breakdown 
Total Flow (hundreds of cubic feet) 
Average Daily Flow (hundreds of cubic feet) 

System 
Operating 

Hours^ 

24.00 
25.00 
24.00 
24.00 
24.00 
24.00 
23.47 
24.00 
24.00 
24.00 
24.00 
20.18 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
23.45 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

716.10 

1.08 
720 

717.18 
November 2008 

218,938 
223,284 

8781 
293 

System 
Operating 

Percentage 
100.00% 
100.00%^ 
100.00% 
100.00% 
100.00% 
100.00% 
97.78% 
100.00% 
100.00% 
100.00% 
100.00% 
84.10% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
97.71% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 

99.46% 
' ^ ~ . ^ t * I r - f <• " « 

99.61% 
Vancouver Permit Limits* 

230,400 
230,400 

Notes: 
^ gpd = gallons per day to the infiltration gallery. 
^ Based on minutes of operation as reported by data logger. 
^ Planned shutdown periods for routine maintenance or monitoring activities - see monthly notes for details. 
*Only applies if water is being discharged to the City of Vancouver sewer. 
^ Data reflects daylight savings time ori November 2. 



APPENDIX C.2 - TABLE 1C 
OU-3 DECEMBER 2008 GROUNDWATER EXTRACTION SUMMARY 

BOOMSNUB/AIRCO SUPERFUND SITE 

Date 
12/01/08 
12/02/08 
12/03/08 
12/04/08 
12/05/08 
12/06/08 
12/07/08 
12/08/08 
12/09/08 
12/10/08 
12/11/08 
12/12/08 
12/13/08 
12/14/08 
12/15/08 
12/16/08 
12/17/08 
12/18/08 
12/19/08 
12/20/08 
12/21/08 
12/22/08 
12/23/08 
12/24/08 
12/25/08 
12/26/08 
12/27/08 
12/28/08 
12/29/08 
12/30/08 
12/31/08 

Subtotals 

Total Flow 
gpd' 

221,040 
220,878 
220,936 
220,931 
221,101 
221,036 
220,101 
220,770 
220,835 
220,736 
220,644 
220,792 
220,340 
220,923 
221,048 
220,994 
220,920 
204,695 
212,527 
220,865 
220,950 
220,918 
134,899 

0 
0 
0 
0 
0 

526 
151,989 
212,310 

5,333,703 

System 
Operating 

Hours^ 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
22.75 
24.00 
24.00 
24.00 
24.00 
14.57 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 
15.43 
24.00 
580.81 

Scheduled Downtime/Maintenance^ 1.25 
Total Hours/Month 744 
Totai Operating Hours/Availability % 582.06 
Daily Breakdown December 2008 
Average Daily Flow (gallons) 170,713 
Maximum Daily Flow (gallons) 221,101 

System 
Operating 

Percentage 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
94.79% 
100.00% 
100.00% 
100.00% 
100.00% 
60.69% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.24% 

64.31% 

78.07% 

78.23% 
Vancouver Permit Limits* 

230,400 
230,400 

Hundreds of Cubic Feet Breakdown 
Total Flow (hundreds of cubic feet) 7131 
Average Daily Flow (hundreds of cubic feet) 230 
Notes: 
' gpd = gallons per day to the infiltration gallery. 
^ Based on minutes of operation as reported by data logger. 
' Planned shutdown periods for routine maintenance or monitoring activities - ; 
" Only applies if water is being discharged to the City of Vancouver sewer. 

see monthly notes for details. 



APPENDIX C.2 - TABLE 1D 
OU-3 JANUARY 2009 GROUNDWATER EXTRACTION SUMMARY 

BOOMSNUB/AIRCO SUPERFUND SITE 

Date 
01/01/09 
01/02/09 
01/03/09 
01/04/09 
01/05/09 
01/06/09 
01/07/09 
01/08/09 
01/09/09 
01/10/09 
01/11/09 
01/12/09 
01/13/09 
01/14/09 
01/15/09 
01/16/09 
01/17/09 
01/18/09 
01/19/09 
01/20/09 
01/21/09 
01/22/09 
01/23/09 
01/24/09 
01/25/09 
01/26/09 
01/27/09 
01/28/09 
01/29/09 
01/30/09 
01/31/09 

Subtotals 

Total Flow 
gpd' 

209,444 
203,847 
215,298 
215,331 
214,691 
215,152 
215,072 
213,640 
213,388 
213,495 
215,012 
215,054 
215,027 
215,157 
215,160 
215,173 
215,155 
215,128 
215,263 
203,144 
154,661 
130,697 
221,824 
221,714 
221,448 
221,716 
221,827 
221,614 
221,670 
221,679 
221,622 

6,549,104 

System 
Operating 

Hours^ 

23.10 
22.87 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
23.38 
17.60 
13.95 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

724.90 

Scheduled Downtime/Maintenance^ 0.20 
Total Hours/Month 744 
Total Operating Hours/Availability % 725.10 

System 
Operating 

Percentage 
96.25% 
95.28% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
97.43% 
73.33% 
58.13% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
97.43% 

97.46% 
Daily Breakdown January 2009 Vancouver Permit Limits* 
Average Daily Flow (gallons) 210,916 230,400 
Maximum Daily Flow (gallons) 221,827 230,400 
Hundreds of Cubic Feet Breakdown 
Total Flow (hundreds of cubic feet) 8755 
Average Daily Flow (hundreds of cubic feet) 282 
Notes: 
' gpd = gallons per day to the infiltration gallery. 
^ Based on minutes of operation as reported by data logger. 
^ Planned shutdown periods for routine maintenance or monitoring activities - see monthly notes for details. 
"Only applies if water is being discharged to the City of Vancouver sewer. 



APPENDIX C.2 - TABLE 1E 
OU-3 FEBRUARY 2009 GROUNDWATER EXTRACTION SUMMARY 

BOOMSNUB/AIRCO SUPERFUND SITE 

Date 
02/01/09 
02/02/09 
02/03/09 
02/04/09 
02/05/09 
02/06/09 
02/07/09 
02/08/09 
02/09/09 
02/10/09 
02/11/09 
02/12/09 
02/13/09 
02/14/09 
02/15/09 
02/16/09 
02/17/09 
02/18/09 
02/19/09 
02/20/09 
02/21/09 
02/22/09 
02/23/09 
02/24/09 
02/25/09 
02/26/09 
02/27/09 
02/28/09 

Subtotals 

Total Flow 
gpd' 

221,597 
220,912 
221,987 
222,082 
222,242 
222,147 
222,122 
222,269 
222,166 
222,148 
221,909 
222,024 
221,848 
221,857 
221,745 
221,430 
221,317 
221,247 
221,118 
220,994 
221,154 
221,023 
221,173 
176,799 
221,478 
221,562 
221,398 
221,338 

6,161,087 

System 
Operating 

Hours^ 

24.00 
23.82 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00-
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
19.10 
24.00 
24.00 
24.00 
24.00 

666.92 

Scheduled Downtime/Maintenance^ 5.08 
Total Hours/Month 672 
Total Operating Hours/Availability % 672.00 
Daily Breakdown February 2009 
Average Daily Flow (gallons) 220,039 
Maximum Daily Flow (gallons) 222,269 

System 
Operating 

Percentage 
100.00% 
99.24% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
79.58% 
100.00% 
100.00% 
100.00% 
100.00% 

99.24% 

5 - * -^ -v "̂  - j -

100.00% 
Vancouver Permit Limits* 

230,400 
230,400 

Hundreds of Cubic Feet Breakdown 
Total Flow (hundreds of cubic feet) 8237 
Average Daily Flow (hundreds of cubic feet) 294 
Notes: 
' gpd = gallons per day to the infiltration gallery. 
^ Based ori minutes of operation as reported by data logger. 
^ Planned shutdown periods for routine maintenance or monitoring activities -
* Only applies if water is being discharged to the City of Vancouver sewer. 

see monthly notes for details. 



APPENDIX C.2 - TABLE 1F 
OU-3 MARCH 2009 GROUNDWATER EXTRACTION SUMMARY 

BOOMSNUB/AIRCO SUPERFUND SITE 

Date 
03/01/09 
03/02/09 
03/03/09 
03/04/09 
03/05/09 
03/06/09 
03/07/09 
03/08/09 
03/09/09 
03/10/09 
03/11/09 
03/12/09 
03/13/09 
03/14/09 
03/15/09 
03/16/09 
03/17/09 
03/18/09 
03/19/09 
03/20/09 
03/21/09 
03/22/09 
03/23/09 
03/24/09 
03/25/09 
03/26/09 
03/27/09 
03/28/09 
03/29/09 
03/30/09 
03/31/09 

Subtotals 

Total Flow 
gpd' 

221,322 
221,224 
221,328 
221,279 
221,331 
221,095 
220,987 
211,736 
221,487 
220,870 
221,985 
221,211 
220,972 
221,178 
221,279 
221,196 
220,941 
220,800 
220,793 
217,507 
204,551 
221,150 
221,258 
221,320 
221,425 
221,287 
221,211 
221,180 
221,112 
221,045 
220,952 

6,827,012 

Scheduled Downtime/Maintenance^ 
Total Hours/Month 
Total Operating Hours/Availability % 
Daily Breakdown 
Average Daily Flow (gallons) 
Maximum Daily Flow (gallons) 
Hundreds of Cubic Feet Breakdown 
Total Flow (hundreds of cubic feet) 
Average Daily Flow (hundreds of cubic feet) 
Notes: 
' gpd = gallons per day to the infiltration gallery. 
^ Based on minutes of operation as reported by da 
^ Planned shutdown periods for routine maintenan 
* Only applies if water is being discharged to the C 
^ Data reflects daylight savings time on March 8. 

System 
Operating 

Hours^ 

24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
23.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
23.62 
22.23 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 

740.85 

0.38 
744 

741.23 
March 2009 

220,202 
221,985 

9127 
294 

ta logger. 
ce or monitoring activities - s 
ity of Vancouver sewer. 

System 
Operating 

Percentage 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00%^ 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
98.40% 
92.64% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
100.00% 
99.58% 

Wyft^^^^-ki^''-^r7[--'MM^r''Ji 
99.63% 

Vancouver Permit Limits* 
230,400 
230,400 

ee monthly notes for details. 



APPENDIX C.2 - TABLE 2A 

OU-3 EXTRACTION WELL PUMPING RATES FOR OCTOBER 2008 
BOOMSNUB/AIRCO SUPERFUND SITE 

Well ID 
PW-1B 
MW-6B 
MW-1 OB 
MW-10C 
CPU-13 
MW-14C 
MW-14E 
AMW-59 
MW-18D 
MW-18E 
MW-19D 
MW-20D 
MW-21D 
MW-22D 
MW-25D 
MW-26D 
MW-27D 
AMW-27 
MW-31 
MW-35 
MW-37 
MW-41 
AMW-42 
MW-46 
MW-48 
MW-49 

Total 

Flow Rate 
(GPM) 

9.4 
7.5 
8.0 
9.0 
13.3 
12.2 
8.2 
off 
7.4 
off 
9.5 
14.9 
6.8 
12.0 
11.5 
13.0 
3.8 
1.0 
off 
off 
off 
off 
off 
off 
off 

10.5 
158.0 

Totalizer 
Reading 
4649260 
9531810 
9379410 
6103810 
398564 

5917630 
8529400 

8761510 

48088580 
990496 
44345 
788686 

2653430 
8966240 
1634240 
4923240 

6971770 

Time 
10:18 
10:41 
10:54 
10:53 
11:39 
11:06 
11:04 

11:09 

11:14 
11:20 
11:25 
11:31 -
11:48 
11:50 
11:36 
11:46 

11:44 

Notes: 
Pumps in MW- 18E, 31, 35, 37, 41, 46, 48, AMW-42 and 
AMW-59 were off during the reporting period. 



APPENDIX C.2 - TABLE 2B 

OU-3 EXTRACTION WELL PUMPING RATES FOR NOVEMBER 2008 
BOOMSNUB/AIRCO SUPERFUND SITE 

Well ID 
PW-1B 
MW-6B 
MW-1 OB 
MW-10C 
CPU-13 
MW-14C 
MW-14E 
AMW-59 
MW-18D 
MW-18E 
MW-19D 
MW-20D 
MW-21D 
MW-22D 
MW-25D 
MW-26D 
MW-27D 
AMW-27 
MW-31 
MW-35 
MW-37 
MW-41 
AMW-42 
MW-46 
MW-48 
MW-49 

Total 

Flow Rate 
(GPM) 

9.4 
7.5 
8.0 
9.0 
13.1 
12.0 
8.0 
off 
7.2 
off 
8.0 
14.9 
6.8 
11.5 
11.2 
12.4 
3.4 
1.0 
off 
off 
off 
off 
off 
off 
off 

10.0 
153.4 

Totalizer 
Reading 
5005380 
9814810 
9667870 
6441730 
466203 

6377300 
8854690 

9040900 

5118300 
, 67745 

79294 
847760 
3089600 
3444710 
181780 

4940290 

7347660 

Time 
11:40 
11;37 
11:34 
11:33 
11:00 
11:25 
11:24 

11:19 

11:15 
10:44 
10:50 
10:53 
11:09 
11:04 
10:57 
11:07 

11:06 

Notes: 
Pumps in MW- 18E, 31, 35, 37, 41, 46, 48, AMW-42 and 
AMW-59 were off during the reporting period. 



APPENDIX C.2 - TABLE 2C 

OU-3 EXTRACTION WELL PUMPING RATES FOR DECEMBER 2008 
BOOMSNUB/AIRCO SUPERFUND SITE 

Well ID 
PW-1B 
MW-6B 
MW-1 OB 
MW-10C 
CPU-13 
MW-14C 
MW-14E 
AMW-59 
MW-18D 
MW-18E 
MW-19D 
MW-20D 
MW-21D 
MW-22D 
MW-25D 
MW-26D 
MW-27D 
AMW-27 
MW-31 
MW-35 
MW-37 
MW-41 
AMW-42 
MW-46 
MW-48 
MW-49 

Total 

Flow Rate 
(GPM) 

9.5 
7.5 
8.0 
9.0 
13.2 
12.0 
8.0 
off 
7.2 
off 
8.0 
15.0 
6.8 
11.5 
11.2 
12.5 
3.4 
1.0 
off 
off 
off 
off 
off 
off 
off 

10.0 
153.8 

Totalizer 
Reading 
5362590 
90840 

9959350 
6774120 
535024 

6841000 
7162100 

7321480 

5429590 
146707 
114909 
907460 

4531350 
9928290 
200127 

4957540 

7723640 

Time 
14:13 
15:18 
15:15 
15:14 
14:33 
15:12 
15:10 

15:07 

15:04 
14:19 
14:27 
14:29 
14:59 
14:57 
14:31 
14:54 

14:56 

Pumps in MW- 18E, 31, 35, 37, 41, 46, 48, AMW-42 and 
AMW-59 were off during the reporting period. 



APPENDIX C.2 - TABLE 2D 

OU-3 EXTRACTION WELL PUMPING RATES FOR JANUARY 2009 
BOOMSNUB/AIRCO SUPERFUND SITE 

Well ID 
PW-1B 
MW-6B 
MW-1 OB 
MW-10C 
CPU-13 
MW-14C 
MW-14E 
AMW-59 
MW-18D 
MW-18E 
MW-19D 
MW-20D 
MW-21D 
MW-22D 
MW-25D 
MW-26D 
MW-27D 
AMW-27 
MW-31 
MW-35 
MW-37 
MW-41 
AMW-42 
MW-46 
MW-48 
MW-49 

Total 

Flow Rate 
(GPM) 

9.5 
7.2 
7.2 
9.0 
13.1 
12.0 
8.0 
off 
7.4 
off 
8.0 
15.0 
6.8 
11.5 
11.0 
12.3 
3.7 
1.0 
off 
off 
off 
off 
off 
off 
off 

10.0 
152.7 

Totalizer 
Reading 
5756670 
399330 
276990 

7139730 
608725 
7351640 
7264070 

7634460 

5766550 
231848 
153201 
973503 

4608160 
461850 
220066 

4976910 

8154110 

Time 
14:27 
15:20 
15:17 
15:14 
14:48 
15:13 
15:12 

15:09 

15:04 
14:32 
14:38 
14:42 
14:59 
14:52 
14:45 
14:47 

14:54 

1 
Notes: 
Pumps in MW- 18E, 31, 35, 37, 41, 46, 48, AMW-42 and 
AMW-59 were off during the reporting period. 



APPENDIX C.2 - TABLE 2E 

OU-3 EXTRACTION WELL PUMPING RATES FOR FEBRUARY 2009 
BOOMSNUB/AIRCO SUPERFUND SITE 

Well ID 
PW-1B 
MW-6B 
MW-1 OB 
MW-10C 
CPU-13 
MW-14C 
MW-14E 
AMW-59 
MW-18D 
MW-18E 
MW-19D 
MW-20D 
MW-21D 
MW-22D 
MW-25D 
MW-26D 
MW-27D 
AMW-27 
MW-31 
MW-35 
MW-37 
MW-41 
AMW-42 
MW-46 
MW-48 
MW-49 

Total 

Flow Rate 
(GPM) 

9.5 
7.2 
7.3 
9.0 
13.2 
12.0 
8.0 
off 
7.4 
off 
8.0 
15.0 
6.9 
11.5 
11.0 
12.3 
3.7 
1.0 
off 
off 
off 
off 
off 
off 
off 

10.0 
153.0 

Totalizer 
Reading 
6134590 
692610 
584040 
7498230 
680619 
7841020 
7587700 

7933200 

6089160 
314483 
190604 
36027 

4871530 
972880 
239235 

4995120 

8556800 

Time 
10:19 
11:05 
11:02 
11:01 
10.38 
10:57 
10:59 

10:53 

10:49 
10:25 
10:30 
10:33 
10:46 
10:44 
10:35 
10:42 

10:40 

Notes: 
Pumps in MW- 18E, 31, 35, 37, 41, 46, 48, AMW-42 and 
AMW-59 were off during the reporting period. 



APPENDIX C.2 - TABLE 2F 

OU-3 EXTRACTION WELL PUMPING RATES FOR MARCH 2009 
BOOMSNUB/AIRCO SUPERFUND SITE 

Well ID 
PW-1B 
MW-6B 
MW-1 OB 
MW-10C 
CPU-13 
MW-14C 
MW-14E 
AMW-59 
MW-18D 
MW-18E 
MW-19D 
MW-20D 
MW-21D 
MW-22D 
MW-25D 
MW-26D 
MW-27D 
AMW-27 
MW-31 
MW-35 
MW-37 
MW-41 
AMW-42 
MW-46 
MW-48 
MW-49 

Total 

Flow Rate 
(GPM) 

9.5 
7.2 
8.7 
9.0 
13.2 
12.0 
8.0 
off 
7.6 
off 
8.0 
16.4 
6.9 
11.9 
11.3 
12.8 
3.7 
1.0 
off 
off 
off 
off 
off 
off 
off 

10.0 
157.2 

Totalizer 
Reading 
6542290 
1010310 
917420 
7887120 
759174 

8371910 
7937870 

8259420 

6437140 
404824 
230938 
104583 

4975290 
1527110 
260307 
5014662 

8990280 

Time 
15:10 
16:05 
16:03 
16:02 
15:38 
16:00 
15:59 

15:56 

15:51 
15:22 
15:27 
15:31 
15:47 
15:41 
15:35 
15:45 

15:43 

Notes: 
Pumps in MW- 18E, 31, 35, 37, 41, 46, 48, AMW-42 and 
AMW-59 were off during the reporting period. 



APPENDIX c.2 - TABLE 3 
APRIL 2008 THROUGH MARCH 2009 

OU-3 MONTHLY SYSTEM SAMPLING ANALYTICAL RESULTS 
BOOMSNUB/AIRCO SUPERFUND SITE 

Location 
Sample 
Number 

Discharge Permit #2004-04 Discharge Limits 

Inflitration Gallery Discharge Limits 

Sampling 
Date 

New Infiltration Gallery Discharge Limits (As of March 2009) 

lApril 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

May 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

June 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

July 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

August 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

September 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

October 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

November 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

December 2008 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

January 2009 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

February 2009 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

March 2009 
Influent 
Effluent 
Effluent Duplicate 
Trip Blank 

TCE 
(tig/L) 

710 

3 

1.9 

PCE 
(^g/L) 

Total Chromium 
(iig/L) 

1,700 

24 

19 

pH 

S.S to 9.0 

INF-040308 
EFF-040308 
EFFD-040308 
TB-040308 

4/3/2008 
4/3/2008 
4/3/2008 
4/3/2008 

30 
0.69 
0.72 
0.5U 

2.1 
O.SU . 
O.SU 
O.SU 

83.4 
2.8B 
2.7B 
NA 

6.58 
8 

8.01 
NA 

II 
INF-050708 
EFF-O50708 
EFFD-050708 
TB-050708 

5/7/2008 
5/7/2008 
5/7/2008 
5/7/2008 

25 
0.61 
0.57 
O.SU 

1.9 
O.SU 
O.SU 
O.SU 

82.2 
SU 
SU 
NA 

6.67 
7.98 
7.99 
NA 

II 
INF-060608 
EFF-O60608 
EFFD-060608 
TB-060608 

6/8/2008 
6/8/2008 
6/8/2008 
6/8/2008 

25 
0.60 
0.53 
0.5U 

1.7 
O.SU 
O.SU 
O.SU 

81 
5U 
3B 
NA 

6.62 
7.96 
7.99 
NA 

1' 
lNF-070208 
EFF-070208 
EFFD-070208 
TB-070208 

7/2/2008 
7/2/2008 
7/2/2008 
7/2/2008 

27 
0.59 
0.59 
O.SU 

2 
O.SU 
O.SU 
O.SU 

78 
SU 
SU 
NA 

6.47 
7.90 
7.94 
NA 

1 
INF-080708 
EFF-080708 
EFFD-080708 
TB-080708 

8/7/2008 
8/7/2008 
8/7/2008 
8/7/2008 

26 
0.49J 
0.45J 
O.SU 

1.9 
O.SU 
O.SU 
O.SU 

81.8 
4.gB 
2.9B 
NA . 

6.S5 
7.93 
8.04 
NA 

1 
INF-090408 
EFF-090408 
EFFD-090408 
TB-090408 

9/4/2008 
9/4/2008 
9/4/2008 
9/4/2008 

26 
0.52 
0.52 
O.SU 

1.9 
O.SU 
O.SU 
O.SU 

75.8 
5U 

2.1B 
NA 

7.04 
8.03 
8.05 
NA 

1 
INF-100608 
EFF-100608 
EFFD-100608 
TB-100608 

10/6/2008 
10/6/2008 
10/6/2008 
10/6/2008 

26 
0.52 
0.49J 
O.SU 

1.8 
O.SU 
O.SU 
O.SU 

73.6 
2B 
3B 
NA 

6.76 
7.62 
7.96 
NA 

1 
INF-050708 
EFF-050708 
EFFD-050708 
TB-050708 

11/6/2008 
11/6/2008 
11/6/2008 
11/6/2008 

20 
0.54 
0.36J 
O.SU 

1.6 
O.SU 
O.SU 
O.SU 

75 
3B 
SU 
NA 

6.93 
7.98 
7.98 
NA 

1 
INF-060608 
EFF-060608 
EFFD-060608 
TB-060608 

12/4/2008 
12/4/2008 
12/4/2008 
12/4/2008 

23 
0.S5 
0.53 
0.5U 

1.7 
O.SU 
O.SU 
O.SU 

70.6 
SU 
SU 
NA 

6.55 
7.86 
7.89 
NA 1 

1 
INF-070208 
EFF-070208 
EFFD-070208 
TB-070208 

1/6/2009 
1/6/2009 
1/6/2009 
1/6/2009 

21 
0.44J 
0.44J 
O.SU 

1.6 
O.SU 
O.SU 
O.SU 

76.3 
SU 
5U 
NA 

6.94 
8.03 
8.14 
NA 

1 
INF-080708 
EFF-080708 
EFFD-080708 
TB-080708 

2/4/2009 
2/4/2009 
2/4/2009 
2/4/2009 

23 
0.6 

0.53 
O.SU 

1.7 
O.SU 
O.SU 
O.SU 

73.4 
5U 
5U 
NA 

6.75 
7.91 
7.92 
NA 

1 
INF-090408 
EFF-090408 
EFFD-090408 
TB-090408 

3/5/2009 
3/5/2009 
3/5/2009 
3/5/2009 

24 
0.63 
0.S3 
O.SU 

1.6 
O.SU 
O.SU 
O.SU 

71.6 
SU 
2B 
NA 

6.59 
7.82 
7,83 
NA 

D - associated value Is derived from analysis of a diluted sample 
B/J - result is an estimated concentration that is less then the MRL but greater than or equal to the MDL 
ng/L - micrograms per liter 
NA - not analyzed 
PCE - tetrachloroethene 
TCE - trichloroethene 
U - analyte not defected above specified reporting limit 
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APPENDIX C.3 - TABLE 1 
OU-3 CHROMIUM AND TCE MASS REMOVAL ESTIMATION 

BOOMSNUB/AIRCO SUPERFUND SITE 

Date 

1990 to 1995^ 
1995 to May 1999^ 

1990 to 1999^ 
Ave. Jun-Dec 1999 
Ave. for 2000 
Ave. for 2001 
Ave. for 2002 
Ave. for 2003 
Ave. for 2004 
Ave. for 2005 
Ave. for 2006 
Jan-07 
Feb-07 
Mar-07 
Apr-07 
May-07 
Jun-07 
Jul-07 
Aug-07 
Sep-07 
Oct-07 
Nov-07 
Dec-07 
Jan-08 
Feb-08 
Mar-08 
Apr-08 
May-08 
Jun-08 
Jul-08 
Aug-08 
Sep-08 
Oct-08 
Nov-08 
Dec-08 
Jan-09 
Feb-09 
Mar-09 

Monthly 
Flow 

(Gallons) 

5,303,734 
5,429,513 
5,482,077 
5,587,227 
6,279,889 
6,463,796 
6,213,535 
6,409,175 
6,198,101 
5,206,224 
6,168,307 
6,375,422 
6,677,892 
6,545,252 
6,453,803 
6,540,171 
6,301,205 
6,516,049 
6,559,628 
6,857,327 
6,833,169 
6,002,172 
6,687,676 
6,750,916 
6,939,545 
6,663,172 
6,805,123 
6,735,334 
6,556,666 
6,698,931 
6,568,134 
5,333,703 
6,549,104 
6,161,087 
6,827,012 

Influent 
Chromium 

(ug/L) 

634 
593 
451 
379 
282 

.̂  194 
166 
154 
138 
133 
128 
111 
102 
107 
107 
103 
92.3 
95.9 
95.3 
91.1 
119 
92 
98 

83.4 
82.2 
81 
78 

81.8 
75.8 
73.6 
75 

70.6 
. 76.3 

73.4 
71.6 

Influent 
TCE 

(ug/L) 

161 
198 
139 
102 
75 
60 
55 
56 
43 
83 
42 
36 
36 
39 
31 
37 
37 
32 
33 
32 
32 
28 
28 
30 
25 
25 
27 
26 
26 
26 
20 
23 
21 
23 
24 

Monthly 
Chromium 
Removal 

(lbs) 

27.9 
27.0 
20.7 
17.7 

106.4 
10.5 
8.6 
8.2 
7.1 
5.8 
6.6 
5.9 
5.7 
5.8 
5.8 
5.6 
4.9 
5.2 
5.2 
5.2 
6.8 
4.6 
5.5 
4.7 
4.8 
4.5 
4.4 
4.6 
4.1 
4.1 
4.1 
3.1 
4.2 
3.8 
4.1 

Monthly 
TCE 

Removal 
(lbs) 

7.2 
8.9 
6.4 
4.8 
3.9 
3.2 
2.8 
3.0 
2.2 
3.6 
2.2 
1.9 
2.0 
2.1 
1.7 
2.0 
1.9 
1.7 
1.8 
1.8 
1.8 
1.4 
1.6 
1.7 
1.4 
1.4 
1.5 
1.5 
1.4 
1.5 
1.1 
1.0 
1.1 
1.2 
1.4 

Cumulative 
Chromium 
Removed 

(lbs) 

13,751.0 
6,787.0 

20,733.6 
21,057.0 
21,305.7 
21,518.0 
21,694.7 
21,820.2 
21,923.2 
22,022.0 
22,029.1 
22,034.9 
22,041.5 
22,047.4 
22,053.1 
22,059.0 
22,064.7 
22,070.4 
22,075.2 
22,080.4 
22.085.6 
22,090.9 
22,097.7 
22,102.3 
22,107.7 
22,112.4 
22,117.2 
22,121.7 
22,126.1 
22,130.7 
22,134.9 
22,139.0 
22,143.1 
22,146.3 
22.150.4 
22,154.2 
22,158.3 

Cumulative 
TCE 

Removed 
(lbs) 

1.645.7 
1.696.3 
1.803.6 
1.879.9 
1,937.3 
1,984.1 
2,022.8 
2,056.8 
2,092.2 
2,094.4 
2,098.0 
2,100.2 
2,102.1 
2,104.1 
2,106.3 
2,107.9 
2,109.9 
2,111.9 
2,113.6 
2,115.4 
2,117.3 
2,119.1 
2,120.5 
2,122.1 
2,123.8 
2,125.2 
2,126.6 
2,128.1 
2,129.6 
2,131.0 
2,132.5 
2,133.6 
2,134.6 
2,135.7 
2,136.9 
2,138.3 

- Provided by ICF Kaiser 
Note: 
June 1999 through March 2002 data provided by URS 



FIGURE C.3.1. OU-3 CUMULATIVE TOTAL REMOVAL OVER TIME 
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FIGURE C.3.2. OU-3 INFLUENT AND EFFLUENT CONCENTRATIONS VERSUS TIME 
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FIGURE C.3-3. OU-3 INFLUENT AND EFFLUENT CONCENTRATIONS OVER 1 YEAR 
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FIGURE C.3-4. OU-3 INFLUENT AND EFFLUENT CONCENTRATIONS VERSUS TIME 
LOGARITHMIC SCALE 
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P.O. Box 1995 
Vancouver, W A 98668-1995 

CHyof 

VANCOUVER 
W A S H I N G T O N www.ci.vancouver.wa.us 

City of Vancouver 
Industrial Sewer Billing Form 

For: BOC Gases - Permit No. 2004-04_ 

Contact: Jil Frain Phone: 425-451-7400 

Report Date 
November 10,2008 (for October 2008) 

Total 

Average per day 

Measured Discharge 

Gallons 

0 

0 

Hundreds of Cubic Feet 

0 

0 

Note: The infiltration gallery was put into operation in Febmary 2006. 
Water flowed to the sewer _0_ days in October 2008. 

Signature: JTh ^ Date: 

yy 
Deliver Form to the City by the 10* of each month. 

Mailing Address: City of Vancouver - Industrial Pretreatment 
Marine Park Engineering 
POBox 1995 
Vancouver, WA 98668 
Attn: Johnny Leuthold 

Or Fax: 360-487-7139 

VCV^S 

http://www.ci.vancouver.wa.us


P.O. 60X1995 
Vancouver, WA 98668-1995 

City of 

VANCOUVER 
W A S H I N G T O N w/ww.ci.vancouver.wa.us 

City of Vancouver 
Industrial Sewer Billing Form 

For: BOC Gases - Permit No. 2004-04_ 

Contact: Jil Frain Phone: 425-451-7400 

Report Date 
December 3,2008 (for November 2008) 

Total 

Average per day 

Measured Discharge 

Gallons 

0 

0 

Hundreds of Cubic Feet 

0 

0 

Note: The infiltration gallery was put into operation in February 2006. 
Water flowed to the sewer _0. days in November 2008. 

Signature: L...;: , £ 7]^ . Date: A<p,/y/^ ^ 

Deliver Form to the City by the 10 of each month. 

Mailing Address: City of Vancouver - Industrial Pretreatment 
Marine Park Engineering 
POBox 1995 
Vancouver, WA 98668 
Attn: Johnny Leuthold 

Or Fax: 360-487-7139 



P.O. Box 1995 
Vancouver, WA 98668-1995 

City of 

VANCOUVER 
W A S H I N G T O N www.ci.vancouver.wa.us 

City of Vancouver 
Industrial Sewer Billing Form 

For: BOC Gases - Permit No. 2004-04_ 

Contact: Jil Frain Phone: 425-451-7400 

Report Date 
January 7, 2009 (for December 2008) 

1 Total 

Average per day 

Measured Discharge 

Gallons 

0 

0 

Hundreds of Cubic Feet 

0 

0 

Note: The infiltration gallery was put into operation in February 2006. 
Water flowed to the sewer 0_ days in December 2008. 

r > ^ <̂ ^ Signature: 

Dehver Form to the City by the lO"" of each month. 

Date: //7/0 9 

Mailing Address: 

Or Fax: 360-487-7139 

City of Vancouver - Industrial Pretreatment 
Marine Park Engineering 
PO Box 1995. 
Vancouver, WA 98668 
Attn: Johnny Leuthold 

http://www.ci.vancouver.wa.us


P.O. Box 1995 
Vancouver, WA 98668-1995 

city of 

VANCOUVER 
W A S H I N G T O N www.ci.vancouver.wa.us 

City of Vancouver 
Industrial Sewer Billing Form 

For: BOC Gases - Permit No. 2004-04_ 

Contact: JH Frain Phone: 425-451-7400 

Report Date 
February 6,2009 (for January 2009) 

Total 

Average per day 

Measured Discharge 

GaUons 

0 

0 

Hundreds of Cubic Feet 

0 

0 

Note: The infiltration gallery was put into operation in February 2006. 
Water flowed to the sewer _0. days in January 2009. 

Signature: ^ W ^ ^ Date: 

Deliver Form to the City by the 10* of each month. 

Mailing Address: 

Or Fax: 360-487-7139 

City of Vancouver - Industrial Pretreatment 
Marine Park Engineering 
PO Box 1995 
Vancouver, WA 98668 
Attn: Johnny Leuthold 

m^ 

http://www.ci.vancouver.wa.us


P.O. Box 1995 
Vancouver, W A 98668-1995 

City of 

VANCOUVER 
W A S H I N G T O N www.ci.vancouver.wa.us 

City of Vancouver 
Industrial Sewer Billing Form 

For: BOC Gases - Permit No. 2004-04_ 

Contact: Jil Frain Phone: 425-451-7400 

Report Date 
March 6, 2009 (for February 2009) 

Total 

Average per day 

Measured Discharge 

GaUons 

0 

0 

Hundreds of Cubic Feet 

0 

0 

Note: The infiltration gallery was put into operation in February 2006. 
Water flowed to the sewer ^ days in February 2009. 

Signature: ? ^ ^ ' Date: 3U/o ̂  
DeUver Form to the City by the IO* of each month. 

Mailing Address: 

Or Fax: 360-487-7139 

City of Vancouver - Industrial Pretreatment 
Marine Park Engineering 
PO Box 1995 
Vancouver, WA 98668 
Attn: Johnny Leuthold 

http://www.ci.vancouver.wa.us


P.O. Box 1995 
Vancouver, W A 98668-1995 

City of 

VANCOUVER 
W A S H I N G T O N www.ci.vancouver.wa.us 

City of Vancouver 
Industrial Sewer Billing Form 

For: BOC Gases - Permit No. 2004-04_ 

Contact: Jil Frain Phone: 425-451-7400 

Report Date 
AprU 10,2009 (for March 2009) 

Total 

Average per day 

Measured Discharge 

GaUons 

0 

0 

Hundreds of Cubic Feet 

0 

0 

Note: The infiltration gallery was put into operation in February 2006. 
Water flowed to the sewer _0_ days in March 2009. 

Signature: i jO /}/] 

DeUver Form to the City by the IO* of each month. 

Mailing Address: 

Date: 

City of Vancouver - Industrial Pretreatment 
Marine Park Engineering 
POBox 1995 
Vancouver, WA 98668 
Attn: Johnny Leuthold 

"flM^") 

Or Fax: 360-487-7139 

http://www.ci.vancouver.wa.us


12011 NE 1=' Street, Building C, Suite 100B 

Bellevue, WA 98005 

Teleptione: 425-451-7400 

n« c • • o • Fax: 425-451-7800 
EA Engineering, Science, 
and Technology www.eaest.com 

9 January 2009 
14495.07 LN0915 

Mr. Johnny Leuthold 
City of Vancouver 
Marine Park Engineering Building 
4500 Southeast Columbia Way 
Vancouver, Washington 98668 

Subject: Quarterly Self-Monitoring Report - 31 December^2008 Report 
Boomsnub/Airco Superfund Site 
Hazel Dell, Washington 

Dear Mr. Leuthold: . 

Attached is the Quarterly Self-Monitoring Report for the Boomsnub/Airco Superfund Site prepared in 
accordance with the City of Vancouver Water Discharge Permit 2004-04. The time period covered 
includes October through December 2008. Flow data is being reported from the flow meter on the air 
stripper. All discharges were made to the Linde infiltration gallery. There were no discharges to the 
sanitary sewer during the reporting period. 

Effluent samples were collected by EA on October 6, November 6, and December 4, 2008. Columbia 
Analytical Services, located in Kelso, Washington is our analytical laboratory. The analytical data for 
each monthly sampling event is included, along with the Chain-of-Custody and the case narrative. 

Sincerely, 

/ i \ \ Frain, PE 
Site Engineer 

Glenn Hayman 
Project Coordinator 

cc: Mike Resh, Linde 

Enclosures: City of Vancouver Quarterly Self-Monitoring Report 
Analytical Results from October, November and December 2008 

http://www.eaest.com


Permit No. 2004-04 
Report Due Date (circle one): 
Lab Contracted for Analysis: 
Attach: Chain of Custody, Laboratory Results, Lab Report Narrative 

Boomsnub Airco Superfund Site 
Quar ter ly Self-Monitoring Report 

March 31, June 30, September 30, December 31 
Columbia Analytical Services 

Parameter 

Month 1 - October 

Peak Flow - gpd 

Peak Chrome** - mg/L 
Trichloroethene** -
mg/L 

pH (high/low) - SU 
Month 2 - November 

Peak Flow - gpd 

Peak Chrome** - mg/L 
Trichloroethene** -
mg/L 

pH (high/low) - SU 

Month 3 - December 

Peak Flow - gpd 

Peak Chrome** - mg/L 
Trichloroethene** -
mg/L 

pH (high/low) - SU 

Result Permit Limit Sample Type^ 

0 

0.003 B 

0.00052 

7.96/7.62 

0 

0.003 B 

0.00054 

7.98/7.98 

0 

0.002 U 

0.00055 

7.89/7.86 

230,400 gpd 

1.7 mg/L 

0.71 mg/L 

9.0/5.5 SU 

230,400 gpd 

1.7 mg/L 

0.71 mg/L 

9.0/5.5 SU 

230,400 gpd 

1.7 mg/L 

0.71 mg/L 

9.0/5.5 SU 

NA 

G 

G 

NA 

NA 

G 

Sample Date/ 
Collected by: 

NA 

October 6, 2008-EA 

October 6, 2008-EA 

October 6, 2008-EA 

NA 

November 6, 2008-EA 

November 6, 2008-EA 

November 6, 2008-EA 

NA 

December 4, 2008-EA 

December 4, 2008-EA 

December 4, 2008-EA 

.. 
Parameter 

Quarterly Average - Chrome 

Value - mg/L^ 

0.0018 

Limit 

0.572 mg/L 

No. Samples 

6 

Non detect values were incorporated in the average, altemating the value between zero and the detection 
limit. 

* Sample Type: ^n/-Continuous; G- Grab; Comg-Composite 

** If more than one sample analyzed, report the highest concentration for the month. 

General Certification Statement 
I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to ensure that qualified personnel properly gather 
and evaluate the information submitted. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted 
is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment 
for kn^ving vj^le^ons. . I J 

Sf^atuf-e (J fitie ' Date 



12011 NE 1» Street, Building C, Suite 1008 

Bellevue, WA 98005 

Teleptione; 425-451-7400 

EA Engineering, Science, Fax:425-451-7800 
and Technology www.eaest.cam 

10 April 2009 
14495.07 LNl026 

Mr. Johnny Leuthold 
City of Vancouver 
Marine Park Engineering Building 
4500 Southeast Columbia Way 
Vancouver, Washington 98668 

Subject: Quarterly Self-Monitoring Report - 31 March 2009 Report 
Boomsnub/Airco Superfund Site 
Hazel Dell, Washington 

Dear Mr. Leuthold: 

Attached is the Quarterly SelfrMonitoring Report for the Boomsnub/Airco Superfund Site prepared in 
accordance with the City of Vancouver Water Discharge Permit 2004-04. The time period covered 
includes January through March 2009. Flow data is being reported from the flow meter on the air 
stripper. All discharges were made to the Linde infiltration gallery. There were no discharges to the 
sanitary sewer during the reporting period. 

Effluent samples were collected by EA on January 6, February 4, and March 5, 2009. Columbia 
Analytical Services, located in Kelso, Washington is our analytical laboratory. The analytical data for 
each monthly sampling event is included, along with the Chain-of-Custody and the case narrative. 

Sincerely, 

/il'Frain, PE ^ ^ 
6'^ite Engineer 

cc: Mike Resh, Linde 

Enclosures: City of Vancouver Quarterly Self-Monitoring Report 
Analytical Results from January, February and March 2009 

http://www.eaest.cam


Permit No. 2004-04 
Report Due Date (circle one): 
Lab Contracted for Analysis: 
Attach: Chain of Custody, Laboratory Results, Lab Report Narrative 

Boomsnub Airco Superfund Site 
Quarter ly Self-Monitoring Repor t 

March 31, Jime 30, September 30, December 31 
Columbia Analvtical Services 

Parameter 

Month 1 - January 

Peak Flow - gpd 

Peak Chrome** - mg/L 
Trichloroethene** -
mg/L 

pH (high/low)-SU 
Month 2 - February 

Peak Flow - gpd 

Peak Chrome** - mg/L 
Trichloroethene** -
mg/L 

pH (high/low) - SU 

Month 3 - March 

Peak Flow - gpd 

Peak Chrome** - mg/L 
Trichloroethene** -
mg/L 

pH (high/low) - SU 

Result Permit Limit Sample Type^ 

0.002 U 

0.00044 J 

8.14/8.03 

0 

0.002 U 

0.0006 

7.92/7.91 

0.002 B 

0.00063 

7.83/7.82 

230,400 gpd 

1.7 mg/L 

0.71 mg/L 

9.0/5.5 SU 

230,400 gpd 

1.7 mg/L 

0.71 mg/L 

9.0/5.5 SU 

230,400 gpd 

1.7 mg/L 

0.71 mg/L 

9.0/5.5 SU 

NA 

G 

NA 

G 

NA 

Sample Date/ 
Collected by: 

NA 

January 6, 2008-EA 

January 6, 2008-EA 

January 6, 2008-EA 

NA 

February 4, 2008-EA 

February 4, 2008-EA 

February 4, 2008-EA 

NA 

March 5, 2009-EA 

March 5, 2009-EA 

March 5, 2009-EA 

Parameter 

Quarterly Average - Chrome 

Value - mg/L' 

0.00142 

Limit 

0.572 mg/L 

No. Samples 

6 

1 

* 

i f * 

Non detect values were incorporated in the average by using one half of the non-detected value. 

S a m p l e T y p e : Co/it-Contlnuous; G - Grab; Comp - Composite 

If more than one sample analyzed, report the highest concentration for the month. 

General Certification Statement 
I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to ensure that qualified personnel properly gather 
and evaluate the information submitted. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted 
is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment 
for knowing violations. / i 

Signature Title ' Date 



October 6, 2008 
OU-3 Laboratory Analytical Results 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engineering Company Service Request No,: K0809754 
Project: Boomsnub Date Received: 10/6/2008 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quahty assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier HI vaUdation dehverables including 
summary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Three water samples and a Trip Blank were received for analysis at Columbia Analytical Services on 10/6/2008. 
The samples were received in good condition and consistent with the accompanying chain of custody form. The 
samples were stored in a refiigerator at 4°C upon receipt at the laboratory. 

General Chemistry Parameters 

No anomalies associated with the analysis of these samples were observed. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

Continuing Calibration Verification Exceptions: 
The CAS control criterion for the following analyte was not met in Continuing Cahbration Verification (CCV) 
J:\MS13\1014F002.D: l,2-Dibromo-3-Chloropropane and Bromoform. In accordance with CAS standard operating 
procedures, an MRL check standard containing the analyte of concem was analyzed each day of analysis. The MRL 
check standard verifies instrument sensitivity was adequate to detect the analyte at the MRL on the day of analysis. 
Because the sensitivity was shown to be adequate to detect the compound in question, and the field samples 
analyzed in this sequence did not contain the analyte in question, the data quality has not been significantly affected. 
No finther corrective action was feasible. 

Matrix Spike Recovery Exceptions: 
The upper control criterion was exceeded for the follovring analytes in Matrix Spike (MS) KWG0810971-3 and 
Matrix Spike Duplicate (MSD) KWG0810971-4: Vinyl Chloride and trans-1,2-Dichloroethene. The analytes in 
question were not detected in the associated field samples. The error associated with elevated recovery equates to a 
high bias. The sample data is not significantly affected. No fiirther corrective action was appropriate. 

Lah Control Sample Exceptions: 
The upper control criterion was exceeded for the following analytes in Laboratory Control Sample (LCS) 
KWG0810971-1: Vinyl Chloride and trans-1,2-Dichloroethene. The analytes in question were not detected in the 
associated field samples. The error associated with elevated recovery equates to a higji bias. The sample data is not 
significantly affected. No further corrective action was appropriate. 

Approved by (/V>r- Date ti/jAv--

file://J:/MS13/1014F002.D


CHAIN OF CUSTODY Columbia 
Analytical Services" 

1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360) 636-1068 

SR#: KD^orwf 
PAGE OF COC# 

REPORT REQUIREMENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

II. Report Dup., MS, MSD as 
required 

K. III. Data Validation Report 
(Includes all raw data) 

IV. CLP Deliverable Report 

V. EDD 

INVOICE INFORMATION 

P.O.« 
Bill To: 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr. 

5 Day 

/ C standard (10-15 working days) 

• Provide FAX Results 

Requested Report Date 

Circle which melals are lo be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co (^r^Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

'INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:. 

SPECIAL INSTRUCTIONS/COMMENTS: 

. (CIRCLE ONE) 

\/6C-f$XG0/S 
rof£<l heUh - Cr 

RELINQUISHED BY: 

Sianafure ^ 

Printed Name 

)ate/Time 

ECEIV 

Date/time 

Firm 

S^:}{/ WW 730 RELINQUISHED BY: 

Signature 

Printed Name 

Date/lime 

Firm 

\ 
RECEIVED BY: 

fature Z DatBffime, > m^ir^._ " W ^ 
Printed Name Firm 

RC0C#1 06/08 

r~D r~3 n r~i r~i r~i r~̂  r~] r~i r 
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COLUMBLV A N A L Y T I C A L SERVICES , INC. 

Analytical Report 

Il ient : 
roject N a m e : 

Project Number : 
ample M a t r i x : 

f 
I 
r 

EA Engineering, Science, and Technology 
Boomsnub 
14495.07.2008.0040-03 
WATER 

pH 

alysis Method: 
est Notes : 

SM 4500-H+ B 

^ample Name 

P^IF-100608 
EFF-100608 
EFED-100608 

Lab Code 

K0809754-001 
K0809754-002 
K0809754-003 

Dilution 
M R L MDL Factor 

Service Request : K0809754 
Date Collected : 10/06/08 
Date Received : 10/06/08 

Units: pHUnits 
Basis: NA 

Date/Time 
Analyzed 

10/06/08 16:51 
10/06/08 16:52 
10/06/08 16:53 

Result 

6.76 
7.62 
7.96 

Result 
Notes 

SM Standard Methods for the Examination of Water and Wastewater, 20th Ed., 1998. 

Report By: MKANALY 11 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: 

Project No. : 

Project Name: 

Matrix: 

EA Engineering, Science, 

14495.07.2008.0040-03 

" Boomsnub 

WATER 

and Tec Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0809754 

10/06/08 

10/06/08 

ug/L 

N/A 

[ 

c 
c 
[ 

c 

c 
c 
r 
L 

Sample Name: INF-100608 Lab Code: K 0 8 0 9 7 5 4 - 0 0 1 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

10/21/08 

Date 
Analyzed 

10/22/08 

Result 

73.6 

C Q 

% S o l i d s : 0 . 0 

Comments : 

Form I - IN 

18 



Columbia Analytical Services 

Client: 

Project No.: 

Project Name: 

Matrix: 

Metals 

- 1 -
m O R G A N I C ANALYSIS DATA PACKAGE 

EA E n g i n e e r i n g , S c i e n c e , a n d Tec 

1 4 4 9 5 . 0 7 . 2 0 0 8 . 0 0 4 0 - 0 3 

Boomsnub 

WATER 

S e r v i c e R e q u e s t : 

Date C o l l e c t e d : 

Date Rece ived : 

U n i t s : 

B a s i s : 

K0809754 

1 0 / 0 6 / 0 8 

1 0 / 0 6 / 0 8 

u g / L 

N/A 

Sample Name: EFF-100608 Lab Code: K 0 8 0 9 7 5 4 - 0 0 2 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

10/21/08 

Date 
Analyzed 

10/22/08 

Result 

2.0 

C 

B 

Q 

% S o l i d s : 0 . 0 

Comments : 

Form I - IN 

19 



Columbia Analytical Services 

Metals 

- I 
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Sc ience , and Tec 

Project No.: 14 4 95.07.2008.004 0-03 

Project Name: Boomsnub 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0809754 

10/06/08 

10/06/08 

ug/L 

N/A . 

Siuaple Name: EFFD-100608 Lab Code: K0809754-003 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

10/21/08 

Date 
Analyzed 

10/22/08 

Result 

3.0 

C 

B 

Q 

% Solids: 0.0 

Comments: 

c 
c 

r 

Form I - IN 

20 
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I 
I 
I 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2008.0040-03 
Water 

Service Request: K0809754 
Date CoUected: 10/06/2008 
Date Received: 10/06/2008 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

INF-100608 
K0809754-001 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dicbloroethene 
1,1,1-Tricliloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND 
2.1 
1.0 

ND 
ND 
ND 

0.48 
0.28 
ND 

ND 
ND 
26 

1.8 
ND 
ND 

ND 

U 

u 
u 
u 
J 
J 
u 
u 
u 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

DUu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 
0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 

Date 
Analyzed 
10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 

Extraction 
Lot Note 

KWG0810971 * 
KWG0810971 
KWG0810971 

KWG0810971 
KWG0810971 
KWG0810971 * 

KWG0810971 
KWG0810971 
KWG0810971 

KWG0810971 
KWG0810971 
KWG0810971 

KWG0810971 
KWG0810971 
KWGO810971 • 

KWG0810971 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

101 
102 
96 

75-120 
80-128 
75-117 

10/14/08 
10/14/08 
10/14/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 10/30/2008 09:40:08 
u:\Stealth\Ciystal.ipt\Forml nupt Merged 

Form IA - Organic 
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Page 1 of 1 
Superset Reference: RR94571 
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Client: 
Project: 
Sample Matrix: 

COLUMBL^L ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boonisnub/14495.07.2008.0040-03 
Water 

Service Request: K0809754 
Date Collected: 10/06/2008 T ' 
Date Received: 10/06/2008 [ 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

EFF-100608 
K0809754-002 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

Result Q MRL MDL 
DUui 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.52 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

U 
U 

u 
u 
u 

u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 I 
0.061 1 
0.077 1 
0.064 1 
0.22 1 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 
10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/15/08 
10/15/08 
10/15/08 

10/15/08 
10/15/08 
10/15/08 

10/15/08 
10/15/08 
10/15/08 

10/15/08 
10/15/08 
10/15/08 
10/15/08 
10/15/08 
10/15/08 

KWGO810971 * 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 * 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 
KWG0810971 • 

ND U 2.0 0.19 

ion Date 
:or Extracted 

Date 
Analyzed 

Extraction 
Lot 

10/14/08 10/15/08 KWG0810971 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

[; 

Note 

c 
c 
c 

c 
c 
c 
c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

102 
104 
97 

75-120 
80-128 
75-117 

10/15/08 
10/15/08 
10/15/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

I J 

Printed: 10/30/2008 09:40:09 
u:\Stealth\Ciystal.rpt\Fonnlm.ipt Meieed 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2008.0040-03 
Water 

Service Request: K0809754 
Date CoUected: 10/06/2008 
Date Received: 10/06/2008 

Volatile Organic Compounds 

Sample Name: 
Lah Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

EFFD-100608 
K0809754-003 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Result Q MRL MDL 
Dilation 
Factor 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 

Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.49 

ND 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
J 

u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

0.071 ] 
0.086 ] 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 ] 

0.045 ] 
0.050 ] 
0.057 

0.068 ] 
0.073 
0.061 ] 

0.077 ] 
0.064 ] 
0.22 

0.19 

10/14/08 
L 10/14/08 
1 10/14/08 

[ 10/14/08 
I 10/14/08 
I 10/14/08 

I 10/14/08 
[ 10/14/08 
L 10/14/08 

[ 10/14/08 
I 10/14/08 
I 10/14/08 

L 10/14/08 
I 10/14/08 
L 10/14/08 

[ 10/14/08 

10/15/08 
10/15/08 
10/15/08 

10/15/08 
10/15/08 
10/15/08 

10/15/08.. 
10/15/08 
10/15/08 

10/15/08 
10/15/08 
10/15/08 

10/15/08 
10/15/08 
10/15/08 

10/15/08 

KWGO810971 * 
KWG0810971 
KWG0810971 

KWG0810971 
KWG0810971 
KWG081097] • 

KWG0810971 
KWG0810971 
KWG0810971 

KWG0810971 
KWG0810971 
KWG081097] 

KWG0810971 
KWQ0810971 
KWG0810971 • 

KWG0810971 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

100 
101 
95 

75-120 
80-128 
75-117 

10/15/08 
10/15/08 
10/15/08 

Acceptable 
Acceptable 
Acceptable 

I 
I 
I 
I 

I 

Comments: 

Printed: 10/30/2008 09:40:09 
u:\Stealth\Ciy5taI.rpt\Formlm.rpt Merged 

Form IA - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

CUent: EA Engineering, Science, and Technology 
Project: Boomsnub/14495.07.2008.0040-03 
Sample Matrix: Water 

Service Request: K0809754 
Date CoUected: 10/06/2008 
Date Received: 10/06/2008 r 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

TB-100608 
K0809754-004 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Leveh Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 
Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

C^bon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chIoropropane 

Hexachlorobutadiene 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 I 
0.061 1 
0.077 1 
0.064 1 
0.22 1 

0.19 ] 

tion Date 
tor Extracted 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 

Date 
Analyzed 
10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 
10/14/08 
10/14/08 

10/14/08 

Extraction 
Lot Note 

KWGO810971 * 
KWG0810971 
KWG0810971 

KWG0810971 
KWG0810971 
KWG0810971 * 

KWG0810971 
KWG0810971 
KWG0810971 

KWG0810971 
KWGO810971 
KWG0810971 

KWG0810971 
KWG0810971 
KWG0810971 * 

KWG0810971 

• See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

L 

C 

c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

101 
102 
97 

75-120 10/14/08 Acceptable 
80-128 10/14/08 Acceptable 
75-117 10/14/08 Acceptable 

Printed: 10/30/2008 09:40:10 
u:\Stealth\Crystal.rpt\Foiinlm.ipt Merged 

Form 1A - Organic 
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COLUMBLV ANALYTICAL1SERVICES, INC. 

CUent: EA Engineering Science and Technology. Service Request No.: K0810858 
Project: Boomsnub Date Received: 11/6/2008 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quahty assurance program of Colimibia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier HI vaHdation dehverables mcluding 
summary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Four water samples were received for analysis at Columbia Analytical Services on 11/6/2008. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

No anomaUes associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

Holding Time Exceptions: 
The analysis for sample EFF-110608 was initially performed within the holding time, however the QC criteria for 
Hexachlorobutadiene was not met. The sample was reanalyzed for this compound past the recommended holding 
time and the reanalysis met criteria. The results from the reanalysis are reported. 

Continuing Calibration Verifications Exceptions: 
The upper control criterion was exceeded for the following analytes in Continuing CaUbration Verification (CCV) 
J:\MS13\11117F005.D: Trichlorofluoromethane and 1,2-Dichloroethane (EDC). The field samples analyzed in this 
sequence did not contain the analyte in question. Since the apparent problem equates to a potential high bias, the 
data quahty is not affected. No fiirther corrective action was required. 

The upper control criterion was exceeded for the foUowing analytes in Continuing CaUbration Verification (CCV) 
J:\MS13\11118F005.D: Trichlorofluoromethane. The field samples analyzed in this sequence did not contain the 
analyte in question. Since the apparent problem equates to a potential high bias, the data quality is not affected. No 
fiulher corrective action was required. 

The lower control criterion was exceeded for the foUowing analyte in Continumg CaUbration Verification (CCV) 
J:\MS13\11117F005.D: Hexachlorobutadiene. The field samples analyzed in this sequence were reanalyzed for this 
compound. 

Matrix Spike Recovery Exceptions: 
The matrix spike recoveries of Trichlorofluoromethane, and Hexachlorobutadiene for sample EFFD-110608 were 
outside control criteria. Recovery in the Laboratory Control Sample (LCS) was acceptable, which indicates the 
analytical batch was in control. The matrix spike outUer suggests a potential low/high bias in this matrix. No 
fiirther corrective action was appropriate. 

Approved by \ j ^ D^te I'ZJil [ ^ 

file://J:/MS13/11117F005.D
file://J:/MS13/11118F005.D
file://J:/MS13/1


Lab Control Sample Exceptions: 
The advisory criterion was exceeded for the following analyte m Laboratory Conttol Sample (LCS) KWG0812366-
3: 1,2-Dichloroethane (EDC), and Hexachlorobutadiene. As per the CAS/Kelso Standard Operating Procedure 
(SOP) for this method, these compoimds are not included in the subset of analytes used to control the analysis. The 
recovery information reported for these analytes is for advisory purposes only (i.e. io provide additional detail 
related to the performance of each individual compound). No further corrective action was required. 
The advisory criterion was exceeded for the foUowing analyte in Laboratory Confrol Sample (LCS) KWG0812479-
3: Trichlorofluoromethane. As per the CAS/Kelso Standard Operating Procedme (SOP) for this method, these 
compounds are not mcluded in the subset of analytes used to conttol the analysis. The recovery information reported 
for these analytes is for advisory purposes only (i.e. to provide additional detaU related to the performance of each 
individual compotmd). No fiirther corrective action was required. 

G 

C 

c 

Approved by vv i^^ Date U.;K 



CHAIN OF CUSTODY Columbia 
Analytical Services-

1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360) 636-1068 

: l<OiHi^^ 
PAGE 

SR# 

OF I COG# 
PROJECT NAME 

PROJECT NUMBER 
Saoyyi^n i^h 

PROJECT MANAGER 

j t f i ^ ^ ^ . c i i , i .£>oS. OO yg* - <g3 

COMPANY/ADDRESS 
S," I /v^.''^ 
£/^ £»> t ^ i t ^ a ^ i ^ . t n j i 

)2^ f l \ J S fs^ S-t-. S^;i^ l o a 
CITY/STATE/ZIP 

E-MAIL ADDRESS^ , 
2r^y«^i/^e, \ J A . 9£ror>^ 

SAMPtift'sSK ~ ' ' ^ 
ys'fo 

SAMPLER'S SIGNATURI wx^c^r^^c::^ 
SAMPLE I.D. TIME tJVB I.D. MATRIX 

Ifd) 
REMARKS 

:^h}f^/do^g foiHS X X K 
EFF-fr!>r^^cS' EUa. f X X X 
EFP/)~ic>H^^ l on i X X ^ 

Tj?- loo^o^ KJA ^9ii<( V X 

REPORT REQUIREMENTS 

I. Routine Report: Method 

Blank, Surrogate, as 

required 

INVOICE INFORMATION 

P.O. # 

B I l l To : • 

Cirde which metals are to be analyzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co /Cr ) Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se . Sr T l . Sn V Zn Hg 

^ 1 

. Report Dup., MS, MSD as 

required 

. Data Validation Report 

(includes all raw data) 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER: 

IV. CLP Deliverable Report 

V. EDD 

TURNAROUND REQUIREMENTS 

24 hr. 4̂8 hr. 

5 Day 

^ Standard (10-15 working days) 

• Provide FAX Results 

. (CIRCLE ONE) 

SPECIAL INSTRUCTIONS/COMMENTS: 

-fot^t AuM/i - Cr 

•Requested Report Date 

RELINQUISHED BY: 

Sioiiature- ^ ~ Pate/1 ime 

Printed Name Firm 

, RECEIVED BY: 

Signature " Date/Time 

Printed Name Firm 

Signature 

Printed Name 

RELINQUISHED BY: 

Date/lime 

Firm 

RECEIVED BY: 

Signature 

Printed Name 

Date/Time 

Firm 

RCOC #1 06/08 



COLUMBIA ANALYTICAL SERVICES, INCi 

Analytical Report 

Client: 
Project Name: 
Project Number; 

EA Engineering, Science, and Technology 
Boomsunb 
14495.07.2008.6040-03 

Service Request: K0810858 
Date Collected : 11/06/08 
Date Received : 11/06/08 

Sample Matrix : 

Analysis Method: 
Test Notes: 

Sample Name 

INF-110608 
EFF-110608 
EFFD-110608 

WATER 

SM 4500-H+ B 

Lab Code 

K0810858-00] 
K0810858-002 
K0810858-003 

. 

MRL 

-
-

' 

pH 

Dilution 
MDL Factor 

1 
1 
1 

Units : pH Units 
Basis : NA 

Date/Time 
Analyzed 

11/06/08 04:40 
11/06/08 04:40 
11/06/08 04:40 

Result 

6.93 
7.98 
7.98 

Result 
Notes 

r 

' / 

D 
n 

SM Standard Mediods for the Examination of Water and Wastewater, 20th Ed., 1998. 

D 

C 

C 

C 

[ 

C 

Report By: MKANALY 12 



lient: EA Engineering, Science, and Technology 
Project Name: Boomsunb 
" roject Number : 14495.07.2008.0040-03 

ample Matrix : WATER 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Service Request : 
Date Collected : 
Date Received : 
Date Prepared : 
Date Analyzed : 

K0810858 
11/6/2008 
11/6/2008 
NA 
11/06/08 

Duplicate Sununary 
Inorganic Parameters 

ample Name: 
,ab Code: 
'est Notes: 

nalyte 

H 

EFFD-110608 
K0810858-003DUP 

Analysis 
Method 

SM4500-H-I-B 

Units : pH Units 
Basis : NA 

Duplicate Relative 
Sample Sample Percent Result 

MRL Result Result Average Difference Notes 

7.98 8.02 8.00 <1 

SM Standard Methods for the Examination of Water and Wastewater, 20th Ed., 1998. 

Report By: MKANALY 13 



Columbia Analytical Services 

Metals 

INORGANIC ANALYSIS DATA PACKAGE 

C l i e n t : EA E n g i n e e r i n g , S c i e n c e , a n d Tec 

P r o j e c t No . : 1 4 4 9 5 . 0 7 . 2 0 0 8 . 0 0 4 0 - 0 3 

P r o j e c t Name: Boomsunb 

M a t r i x : ' WATER 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810858 

11/06/08 

11/06/08 

ug/L 

N/A c 
c 
c 
c 

Sample Name: I N F - 1 1 0 6 0 8 Lab Code; K 0 8 1 0 8 5 8 - 0 0 1 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/24/08 

Date 
Analyzed 

11/28/08 

Result 

75.0 

C Q 

% S o l i d s : 

Comments i 

0 . 0 

c 

c 

c 

Form I - IN 

19 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 144 95.07.2008.0040-03 

Project Name: Boomsunb • 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

U n i t s : 

B a s i s : 

K0810858 

11 /06 /08 

1 1 / 0 6 / 0 8 

ug/L 

N/A 

S a m p l e Name: EFF-110608 Lab C o d e : K0810858-002 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/24/08 

Date 
Analyzed 

11/28/08 

Result 

3.0 

C 

B 

Q . 

% Solids: 0.0 

Comments: 

Form I - IN 

20 



Columbia Analytical Services 

Metals 

1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: 

Prpject No.: 

Project Name: 

Matrix: 

EA Engineering, Science, 

14495.07.2008.0040-03 

Boomsunb 

WATER 

and Tec Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K081085 

11/06/0 

11/06/0 

ug/L 

N/A n 
Seunple Name: EFFD-110608 Lab Code: K 0 8 1 0 8 5 8 - 0 0 3 

/ 
Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/24/08 

Date 
Analyzed 

11/28/08 

Result 

2.0 

C 

U 

Q 

% S o l i d s : 

Comments ; 

0 . 0 

n 

C 

c 
c 
c 

Form I - IN 

21 
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CULUIWWJA AJNALYTICAL SERVICES, INC. 

/Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsunb/14495.07.2008.0040-03 
Water 

Service Request: K0810858 
Date Collected: 11/06/2008 
Date Received: 11/06/2008 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

INF-110608 
K0810858-001 

EPA 5030B 
8260B 

Analyte Name Result Q M R L MDL 

• 

Dilution 
Factor 

Date 
Extracted 

Units: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

ND U 
1.3 

0.91 

ND U 
ND U 
ND U 

0.32 J 
0.25 J 
ND U 

ND U 
ND U 
20 

1.6 
ND U 
ND U 

ND U 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 •' 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

11/19/08 
11/19/08 
11/19/08 

11/19/08 
11/19/08 
11/19/08 

11/19/08 
11/19/08 
11/19/08 

11/19/08 
11/19/08 
11/19/08 

11/19/08 
11/19/08 
11/19/08 

11/19/08 

11/19/08 
11/19/08 
11/19/08 

11/19/08 
11/19/08 
11/19/08 

11/19/08 
11/19/08 
11/19/08 

11/19/08 
11/19/08 
11/19/08 
11/19/08 
11/19/08 
11/19/08 

11/19/08 

KWG0812489 
KWQ0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 
KWG0812489 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobeiizene 

93 
100 
94 

75-120 
80-128 
75-117 

11/19/08 
11/19/08 
11/19/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 12/11/2008 08:11:54 
a:\Slealth\Crysl«l.iptVFonnIm.rpt' " M e i g e d 

Form IA - Organic 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC, 

Analytical Results ^^.. . 

EA Engineering, Science, and Technology 
Boomsunb/14495.07.2008.0040-03 
Water 

Service Request: K0810858 
• Date Collected: 11/06/2008 

Date Received: 11/06/2008 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

EFF-110608 
K0810858-002 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.54 

ND 
ND 
ND 

ND 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u • 

u 
u 
u • 

u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

2.0 

Dilution 
MDL Factor 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

Date 
Extracted 
11/17/08 
11/17/08 
11/17/08 

11/17/08 
11/17/08 
11/17/08 

11/17/08 
11/17/08 
11/17/08 

11/17/08 
11/17/08 
11/17/08 

11/17/08 
11/17/08 
11/17/08 

12/06/08 

Date 
Analyzed 
11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

12/06/08 

Extraction 
Lot Note 

KWG0812366 
KWG0812366 
KWG0812366 

KWG0812366 
KWG0812366 
KWG0812366 
KWG0812366 
KWG0812366 
KWG0812366 

KWG0812366 
KWG0812366 * 
KWG0812366 

KWG0812366 
KWG0812366 
KWG08I2366 

KWG0813112 * c 
* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Li Dibromofluoromethane 
Toluene-d8 
4-Bromofluoroben2ene 

112 
98 
100 

75-120 
80-128 
75-117 

11/18/08 
11/18/08 
11/18/08 

Acceptable 
Acceptable 
Acceptable 

L J 

Comments: 

Printed: 12/11/2008 08:11:55 
u:\SteaIth\Crystal.rpt\Fonnlm.rpt ' Mei:ged 

Form IA - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

CUent: 
Project: 
Sample Matrix: 

EA Engmeering, Science, and TeohBalei©',... 
Boomsunb/14495.07.2008.0040-03 
Water 

Service Request: K0810858 
Date CoUected: 11/06/2008 
Date Received: 11/06/2008 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

EFFD-110608 
K0810858-003 

EPA 5030B 
8260B 

Result Q 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
MRL MDL Factor . Extracted Analyzed Lot Note 

Vinyl Chloride 
Trichlorofluoromethane 
LlrDichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 

Dibromochloromethane 

Carbon TetracUoride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2rPibromo-3-chloropropane 

Hexachlorobutadiene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.36 

ND 
ND 
ND 

ND 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

0.071 ] 
0.086 ] 
0.10 ] 

0.23 ] 
0.036 1 
0.048 ] 

0.045 ] 
0.050 ] 
0.057 ] 

0.068 ] 
0.073 ] 
0.061 ] 

0.077 
0.064 
0.22 

0.19 

11/18/08 
11/18/08 
11/18/08 

[ 11/18/08 
[ 11/18/08 
I 11/18/08 

I 11/18/08 
I 11/18/08 
[ 11/18/08 

11/18/08 
I 11/18/08 
L 11/18/08 

I 11/18/08 
[ 11/18/08 
I 11/18/08 

I 11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

113 
99 
98 

75-120 
80-128 
75-117 

11/18/08 
11/18/08 
11/18/08 

Acceptable 
Acceptable 
Acceptable 

Printed; 12/11/2008 08:11:56 
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Client: 
Project: 
Sample Matrix: 

CUJLUMBIA ANALYUCAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsunb/14495.07.2008.0040-03 
Water 

Service Request: K0810858 
Date Collected: 11/06/2008 
Date Received: 11/06/2008 c 

Volatile Organic Compoimds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

TB-110608 
K0810858-004 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroetliane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND 
ND 
ND 
ND 

• ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 
u 
u 
u 
u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 ] 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 ] 

0.19 ] 

tion Date 
tor Extracted 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 
11/18/08 
11/18/08 
11/18/08 

L 11/18/08 

Date 
Analyzed 
11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 
11/18/08 
11/18/08 

11/18/08 

Extraction 
Lot Note 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 
KWG0812479 
KWG0812479 

KWG0812479 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

112 
100 
98 

75-120 
80-128 
75-117 

11/18/08 
11/18/08 
11/18/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 
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December 4, 2008 
OU-3 Laboratory Analytical Results 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science and Technology 
Boomsnub 
Water 

Service Request No.; 
Date Received: 

K0811773 
12/04/2008 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier III validation deliverables including 
summary forms and all ofthe associated raw data for each ofthe analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Four water samples were received for analysis at Columbia Analytical Services on 12/04/2008. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored in 
a refrigerator at 4°C upon receipt at the laboratory. 

General Chemistry Parameters 

No anomalies associated with the analysis of these samples were observed. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

Matrix Spike Recovery Exceptions: 
The matrix spike recovery of 1,1-Dichloroethene for sample INF-120408 was outside control criteria. Recovery in 
the Laboratory Control Sample (LCS) was acceptable, which indicates the analytical batch was in control. The 
matrix spike outlier suggests a potential high bias in this matrix. No ftirther corrective action was appropriate. 

No other anomalies associated with the analysis of these samples were observed. 

Approved by_ 

\iX^ \ ^ 

Date 



Columbia 
Analytical Services" 

1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800) 695-7222x07 • FAX (360) 636-1068 

CHAIN OF CUSTODY sR îEum 
PAGE 1 OF / COC #_ 

I^a/>/>\^y\i^h 
PROJECT NAME 

PROJECT NUMBER j ^ m ' i S . r P l .2^00$ , 0 0 ^ ^ - 0 3 
PROJECT MANAQER 

J > / />St/^ 
OMPAmfADORESS. , 

Su,'te./(rr> 

E-MAIL ADDRESS 
^J-f^AJA & & < ^ < i S - / , C^-f^ 

f^°l)r\^a^-79^^^ 
SAMPLER'SSISNATUHE 

' ] ^ ^ J ^ J & ^ 
\ f^ \s \Hs i 'y^^ 

SAMPLE I.D. DATE 

77 
TIME LAB I.D. MATRIX 

W) 
REMARKS 

XA/r-t^o^^^ M /'SS^ 

& 

k X 
i>f 'P^IXOii-£,^ ^ ' 0 0 X 

y 
X 

£/V/Orp^^S^ ^ : 0 S )L X 
T/^ ' ih09a<s N/ K)A iin'^ Nl/ X 

00 

REPORT REQUIREMENTS 

I. Routine Report: Method 

Blank, Surrogate, as 
required 

; II. Report Dup., MS, MSD as 

required 

y III. Data Validation Report 

(includes all raw data) 

IV. CLP Deliverable Report 

y V. EDD 

INVOICE INFORMATION 

P.O. # 

Bill To: 

Circle v^hich melals are to be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co (bx/Cis Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl S n ' V Zn . Hg 

^rJcis 

' INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:. . (CIRCLE ONE) 

TURNAROUND REQUIREMENTS 

24 hr. 4̂8 hr. 

5 Day 

) ^ Standard (10-15 working days) 

Provide FAX Results 

SPECIAL INSTRUCTIONS/COMMENTS: 

AH 

Requested Report Date 

RELINQUISHEDBY: 

Sianafure ^ Date/Timi 

Printed Name FrrTh 

RELINQUISHED BY: 

Signature Date/Time 

L_ V .̂ 

Printed Nanie__, , Eirni_ 

RECEIVED BY: 

Signature Date/Time 

J^rinte<|J^aai9 ,Firm 

nov. / iJ #1 Oo/uo 



I 
I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

f l ient : EA Engineering, Science, and Teclmology 

roject N a m e : Boomsnub 
roject Number : 14495.07.2008.0040.03 

Sample M a t r i x : WATER I 
I 

pH 

Analysis Method: 
• e s t Notes : 

Sample Name 

t>JF-120408 
FF-120408 

EFFD-120408 

SM4500-H+B 

Lab Code 

K0811773-001 
K0811773-002 
K0811773-003 

Dilution 
MRL MDL Factor 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Rf 

I 

Service Reques t : K0811773 
Date Collected : 12/04/08 
Date Received : 12/04/08 

Units : pH Units 
Basis: NA 

Date/Time 
Analyzed 

12/04/08 17:14 
12/04/08 17:15 
12/04/08 17:16 

Result 

6.55 
7.86 
7.89 

Result 
Notes 

Standard Methods for die Examination of Water and Wastewater, 20th Ed., 1998. 

Report By: MKANALY 11 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: EA Engineering, Science, and Technology 
Project Name : Boomsnub 
Project Number: 14495.07.2008.0040.03 
Sample Matrix: WATER 

Sample Name: 
Lab Code: 
Test Notes : 

Analyte 

pH 

INF-120408 
K0811773-001DUP 

DupUcate Summary 
Inorganic Parameters 

Analysis 
Method 

SM 4500-H-H B 

Service Request: K0811773 
Date Collected : 12/4/2008 
Date Received : 12/4/2008 
Date Prepared : NA 
Date Analyzed : 12/04/08 

Units : pH Units 
Basis : NA 

Duplicate Relative 
Sample Sample Percent Result 

MRL Result Result Average Difference Notes 

6.55 6.57 6.56 <1 

SM Standard Methods for the Examination of Water and Wastewater, 20th Ed., 1998. 

Report By: MKANALY 12 

c 
[ 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 144 95.07.2008.0040.03 

Project Name: Boomsnub 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0811773 

12/04/08 

12/04/08 

ug/L 

N/A 

Sample Name: INF-120408 Lab Code: K0811773-001 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

12/10/08 

Date 
Analyzed 

12/16/08 

Result 

.70.6 

C Q 

% Solids: 

Comments; 

0.0 

Form I 

18 

IN 



Columbia Analytical Services 

Metals 

1 -
DSrORGANIC ANALYSIS DATA PACKAGE 

Cl ient : EA Engineer ing , Sc i ence , and Tec 

Project No.: 144 95 .07 .2008.0040.03 

Project Name: Boomsnub 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

Dnits: 

Basis: 

K0811773 

12/04/08 

12/04/08 

ug/L 

N/A [ 
Sample Name: EFF-120408 Lab Code: K0811773-002 

c 
c 
c 
c 
[ 

c 
c 
c 
c 
c 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

12/10/08 

Date 
Analyzed 

12/16/08 

Result 

2.0 

C 

U 

Q 

% Solids: 

Comments; 

0 . 0 

Form I - IN 

19 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 14 4 95.07.2008.0040.03 

Project Name: Boomsnub 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

tJnits: 

Basis: 

K0811773 

12/04/08 

12/04/08 

ug/L 

N/A ... 

Sample Name: EFFD-120408 Lab Code: K0811773-003 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

12/10/08 

Date 
Analyzed 

12/16/08 

Result 

2.0 

C 

U 

Q 

% Solids: 

Comments; 

0.0 

Form I - IN 

20 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science^ and Technology 
Boomsnub/14495.07.2008.0040.03 
Water 

Service Request: 
Date Collected: 
Date Received: 

K0811773 
12/04/2008 
12/04/2008 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

INF-120408 
K0811773-001 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

c 
c 
c 
c 
c 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dlchloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result 
ND 
1.3 
1.2 

ND 
ND 
ND 

0.45 
0.22 
ND 

ND 
ND 
23 

1.7 
ND 
ND 

ND 

Q 

u 

u 
u 
u 
J 
J 
u 
u 
u 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 

Date 
Analyzed 
12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 

Extraction 
Lot 

KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWG0813430 

KWGO813430 
KWG0813430 
KWG0813430 

KWG0813430 

Note 

L 
--1 

C 
n-

'^ 

r "• 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note [ 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobeiizene 

Comments: 

91 
97 
94 

75-120 
80-128 
75-117 

12/16/08 
12/16/08 
12/16/08 

Acceptable 
Acceptable 
Acceptable c 

c 
c 
c 
c 
-c 
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u:\Stealth\Ciystal.ipt\Formlm.ipt Meiged 

Form IA - Organic 

103 

Page 1 of 1 
Superset Reference: RR97087 L 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

I 
I 

Client: 
Project: 
iSample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2008.0040.03 
Water 

Service Request: K0811773 
Date CoUected: 12/04/2008 
Date Received: 12/04/2008 

Volatile Organic Compounds 

• E : 

Sample Name: 
ab Code: 

I 
rxtraction Method: 

Analysis Method: 

EFF-120408 
K0811773-002 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name Result Q MRL MDL 
Dilution Date 
Factor Extracted 

Date 
Analyzed 

Extraction 
Lot Note 

*Vinyl Chloride 
•Trichlorofluoromethane 

1,1-Dichloroethene 

•Methylene Chloride 
Bromodichloromethane 

trans-1,2-Dichloroethene 

^is-1,2-Dichloroethen6 
•1,1,1 -Trichloroethane (TCA) 
dibromochloromethane 

Caibon Tetrachloride 
•1,2-Dichloroethane (EDC) 
Brrichloroethene (TCE) 

Tetrachloroethene (PCE) 
ft, 1,2,2-Tetrachloroethane 
Bl ,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.55 

ND 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

0.071 ] 
0.086 ] 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 1 

0.045 . ] 
0.050 ] 
0.057 ] 

0.068 ] 
0.073 ] 
0.061 ] 

0.077 ] 
0.064 ] 
0.22 ] 

0.19 ] 

I 12/16/08 
I 12/16/08 
[ 12/16/08 

[ 12/16/08 
[ 12/16/08 
[ 12/16/08 

[ 12/16/08 
[ 12/16/08 
[ 12/16/08 

I 12/16/08 
L 12/16/08 
[ 12/16/08 

L 12/16/08 
L 12/16/08 
L 12/16/08 

L 12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 

KWG0813430 
KWGO813430 
KWGO813430 

KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWG0813430 
KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 

I 
Surrogate Name %Rec 

Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
|roluene-d8 
It-Bromofluorobenzene 

I 
I 
I 
I lomments: 

90 
98 
92 

75-120 
80-128 
75-117 

12/16/08 
12/16/08 
12/16/08 

Acceptable 
Acceptable 
Acceptable 

I 
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CUent: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2008.0040.03 
Water 

Service Request: K0811773 
Date CoUected: 12/04/2008 
Date Received: 12/04/2008 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

EFFD-120408 
K0811773-003 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
DUut 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroetliane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroefliene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.53 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 

u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

KWG0813430 
KWGO813430 
KWG0813430 

KWGO813430 
KWGO813430 
KWG0813430 
KWG0813430 
KWG0813430 
KWG0813430 

KWGO813430 
KWGO813430 
KWG0813430 
KWG0813430 
KWG0813430 
KWGO813430 

T 

r 
r 

J 

ND U 2.0 0.19 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

12/16/08 12/16/08 KWG0813430 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

91 
98 
93 

75-120 
80-128 
75-117 

12/16/08 
12/16/08 
12/16/08 

Acceptable 
Acceptable 
Acceptable c 

Comments: 

Printed: 12/23/2008 14:58:44 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2008.0040.03 
Water 

Service Request: K0811773 
Date CoUected: 12/04/2008 
Date Received: 12/04/2008 

VolatUe Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

TB-120408 
K0811773-004 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

• 
Analyte Name 

• v i n y l Chloride 
m Trichlorofluoromethane 

1,1 -Dichloroethene 

•Methylene Chloride 
^Bromodichloromethane 

trans-l,2-Dichloroethene 

•cis-l,2-Dichloroethene 
• 1,1,1 -Trichloroethane (TCA) 

Dibromochloromethane 

^Carbon Tetrachloride 
• l,2-Dichloroefliane (EDC) 

Trichloroediene (TCE) 

—Tetrachloroethene (PCE) 
• 1,1,2,2-Tetrachloroethane 
* 1,2-Dibromo-3-chloropropane 

Result Q 

ND 
ND 
ND 

ND 
ND. 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUu 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 .1 
0.22 1 

tion Date 
tor Extracted 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08" 
. 12/16/08 

12/16/08 

Date 
Analyzed 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

12/16/08 
12/16/08 
12/16/08 

Extraction 
Lot Note 

KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWGO813430 

KWGO813430 
KWG0813430 
KWG0813430 

KWG0813430 
KWG0813430 
KWG0813430 

I Hexachlorobutadiene ND U 2.0 0.19 12/16/08 12/16/08 KWGO813430 

•surrogate Name 

^Dibromofluoromethane 
•Toluene-d8 
•4-Bromofluorobenzene 

1 
1 
1 

%Rec 

91 
98 
95 

Control 
Limits 

75-120 
80-128 
75-117 

Date 
Analyzed 

12/16/08 
12/16/08 
12/16/08 

Note 

Acceptable 
Acceptable 
Acceptable 

I 
Comments: 

t 
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COLUMBLV ANALYTICAL SERVICES, INC. 

CUent: 
Project: 
Sample Matrix: 

EA Engmeeruig Science & Technology 
Boomsnub 
Water 

Service Request No.: 
Date Received: 

K0900099 
1/6/2009 

CASE NARRATIVE 

All analyses were performed consistent with the quaUty assurance program of Colimibia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier lfl vahdation dehverables mcluding 
summary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Four water sanqjles were received for analysis at Colimibia Analytical Services on 1/6/2009. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4°C upon receipt at the laboratory. 

General Chemistry Parameters 

No anomalies associated with the analysis of these samples were observed. 

Total Metals 

No anomaUes associated with the analysis of these samples were observed. 

Volatile Organic Compounds by EPA Method 8260B 

No anomaUes associated with the analysis of these samples were observed. 

Approved by_ (r>r-^ Date ( l ^ l ^ s 



Columbia 
Analytical Services" 

1317 South 13th Ave. • Kelso, WA 98626 • (360) 577-7222 • (800) 695-7222x07 • FAX (360) 636-1068 

CHAIN OF CUSTODY 
PAGE OF / COC # 

PROJECT NAME 

PROJECT NUMBER 
/Se>a>r\Sy\iA./y 

PROJECT MANAGER 

/ V4^'?5. <P7.2.^<^9. o o ^ o - o ^ 

COMPANY/ADDRESS —-
iT /V / - / " i A m 

12.^?// hJt / s / ^^^^7^ 
CrTY/STATE/ZIP 

E-MAIL ADDRESS 
ĵSe//euL, ̂  \ J A ; ^ ^oo t; 

X^-yg J ^ ^ 

"}-fra''n Qe.a&sf'. ca^^ 
PHONE* 1 ^ 1 _ , ' I FAX# ', ] 

SAMPLER'SaiGNATURE ^ - _ 

SAMPLE l:D. TIME LAB I.D. 
REMARKS 

l\^f-0/0^9 .̂'̂ r 
EPf-ojoc^o^ ^ : i & Y y X r FFf/)- t? /^6^f <^:i5 / 

Z 
Z 

T^- ojo^a<^ h/A ?fV77 

CO 

REPORT REQUIREMENTS 

I.. Routine Repori: Method 
Blank, Surrogate, as 
required 

1 II. Report Dup., MS, MSD as 
required 

, X III. Data Validation Report 
(Includes all raw data) 

/v. CLP Deliverable Report 

>C_ V. EDD 

INVOICE INFORMATION 

P.O. # 

Bill To: 

Circle which metals are to be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co ^ Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:. . (CIRCLE ONE) 
TURNAROUND REQUIREMENTS 

24 hr. 4̂8 hr. 

5 Day 

^ Standard (10-15 working days) 

Provide FAX Results 

SPECIAL INSTRUCTIONS/COMMENTS: 

\JoCs - ^ ^ 6 0 S 
JoU\ Mc-Mb 'Cr 

Requested Report Date 

RELINQUISHED BY: 

Signature . Date/Time 

kicJ/rifip /^^Aa JA 
Pnnted Name Firm 

RECEIVED BY: 

ix>niU3o 

J "L ] V 

RELINQUISHED BY: 

Signature 

Printed Name 

Date/Time 

Firm 

T. J L J I. J 

Signature 

Printed Name 

RECEIVED BY: 

Date/Time 

Firm 

,f1 0, 

file:///JoCs


I 
I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

• C l i e n t : 
•Project Name : 

Project Number: 
^Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub 
14495.07.2009.0040-03 
WATER 

Service Request: K0900099 
Date Collected : 01/06/09 
Date Received : 01/06/09 

I 
pH 

alysis Method 
est Notes : 

SM4500-H+B. 

K a n ample Name 

010609 
EFF-010609 
fepFD-010609 

Lab Code 

K0900099-001 
K0900099-002 
K0900099-003 

Dilution 
MRL MDL Factor 

1 

Units : pH Units 
Basis: NA 

Date/Time 
Analyzed 

01/06/09 18:25 
01/06/09 18:27 
01/06/09 18:32 

Result 

6.94 
8.03 
8.14 

Result 
Notes 

SM Standard Methods for the Examination of Water and Wastewater, 20th Ed., 1998. 

.eport By: MKANALY 11 



Columbia Analytical Services 

Metals 

1 
INORGANIC ANALYSIS DATA PACKAGE 

Client : EA Engineer ing, Sc ience , and Tec 

Project No. : 14495.07.2009.0040-03 

Project Neune: Boomsnub 

Matrix: WATER 

Service Recjuest: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K09Q0099 

1/6/2009 

1/6/2009 

ug/L 

N/A 

Sample Name: INF-010609 Lab Code: K0900099-001 

{ ; 
Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

01/08/09 

Date 
Analyzed 

01/12/09 

Result 

76.3 

C Q 

% Solids: 0.0 

Comments: [; 

L J 

Form I - IN 

18 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: 

Project No. 

EA Engineering, Science, and Tec 

14495.07.2009.0040-03 

Project Name: Boomsnub 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

Onits: 

Basis: 

K0900099 

1/6/2009 

1/6/2009 

ug/L 

N/A 

Sample Name: EFF-010609 Lab Code: K0900099-002 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

01/08/09 

Date 
Analyzed 

01/12/09 

Result 

2.0 

C 

U 

Q 

% S o l i d s : 

Coroments; 

0 .0 

Form I - IN 
19 



Columbia Analytical Services 

Metals 

INORGANIC ANALYSIS DATA PACKAGE 

Client : EA Engineer ing, Science, and Tec 

Project No.: 144 95.07.2009.004 0-03 

Project Name: Boomsnub 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

Onits: 

Basis: 

K0900099 

1/6/2009 

1/6/2009 

ug/L 

N/A 

Sample Nsune: EFFD-010609 Lab Code: K0900099-003 

c 
c 
[ 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

01/08/09 

Date 
Analyzed 

01/12/09 

Result 

2.0 

C 

U 

Q 

% Solids: 

Comments; 

0 . 0 

c 

c 
r 

Form I - IN 

20 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2009.0040-03 
Water 

Service Request: K0900099 
Date CoUected: 01/06/2009 
Date Received: 01/06/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

INF-010609 
K0900099-001 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l^-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result Q 
ND U 
1.3 
1.0 

ND U 
ND U 
ND U 

0.29 J 
0.23 J 
ND U 

ND U 
ND U 
21 

L6 
ND U 
ND U 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

Date 
Analyzed 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

Extraction 
Lot Note 

KWG0900435 
KWG0900435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 

KWGO900435 
KWG0900435 
KWG0900435 

KWG0900435 
KWG09OO435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 

Hexachlorobutadiene ND U 2.0 0.19 01/15/09 01/15/09 KWG0900435 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 
94 
89 

75-120 
80-128 
75-117 

01/15/09 
01/15/09 
01/15/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 01/19/2009 13:09:01 
u:\Stealth\Ciystal.rpt\Fomilm.rpt Merged 

Form IA - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2009.0040-03 
Water 

Service Request: K0900099 
Date CoUected: 01/06/2009 
Date Received: 01/06/2009. 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

EFF-010609 
K0900099-002 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene ND U 2.0 0.19 01/15/09 01/15/09 KWG0900435 

r: 

c 
Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result Q 
ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

0.44 J 

ND. U 
ND U . 
ND U 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilution Date 
MDL Factor Extracted 

0.071 ] 
0.086 ] 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 ] 

0.045 
0.050 
0.057 ] 

0.068 
0.073 
0.061 

0.077 
0.064 
0.22 

01/15/09 
01/15/09 

I 01/15/09 

I 01/15/09 
L 01/15/09 
I 01/15/09 

I 01/15/09 
I 01/15/09 
L 01/15/09 

I 01/15/09 
I 01/15/09 
I 01/15/09 

I 01/15/09 
I 01/15/09 
I 01/15/09 

Date 
Analyzed 
01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

Extraction 
Lot Nl 

KWG0900435 
KWG0900435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 

KWGO9O0435 
KWG0900435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 
KWG0900435 
KWG0900435 
KWG0900435 

^tc 

-' 

^ 

— 

_. 

L ^ 

Surrogate Name VoRec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

101 
94 
92 

75-120 
80-128 
75-117 

01/15/09 
01/15/09 
01/15/09 

Acceptable 
Acceptable 
Acceptable 

[: 

Comments: 

Printed: 01/19/2009 13:09:02 
u:\Stealth\Ciystal.rpt\Fonnl luipt Merged 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: EA Engineering, Science, and Technology 
Project: Boomsnub/14495.07.2009.0040-03 
Sample Matrix: Water 

Service Request: K0900099 
Date CoUected: 01/06/2009 
Date Received: 01/06/2009 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

EFFD-010609 
K0900099-003 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2TDichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result Q 
ND 
ND 

^ ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.44 

ND 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
J 

u 
U 
U 

U 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 

. 0.50 

0.50 
0.50 
2.0 

2.0 

DUu 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 

Date 
Analyzed 
01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 

Extraction 
Lot Note 

KWG090O435 
KWG0900435 
KWG0900435 

KWG0900435 
KWG0900435 
KWGO900435 

KWG0900435 
KWGO900435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 
KWG0900435 
KWGO90O435 
KWGO900435 

KWG0900435 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 
93 
91 

75-120 
80-128 
75-117 

01/15/09 
01/15/09 
01/15/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 01/19/2009 13:09:03 
u:\Stealth\Ciystal.rpt\Fonnlm.ipt Merged 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2009.0040-03 
Water 

Service Request: K0900099 
Date Collected: 01/06/2009 
Date Received: 01/06/2009 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

TB-010609 
K0900099-004 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene ND U 2.0 0.19 

c 

Analyte Name 
Vmyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroefliene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result Q 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
u 
U 

u 
U 

MRL 
0.50 
0.50 
0.50 

2.0 
0:50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

Date 
Analyzed 
01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

01/15/09 
01/15/09 
01/15/09 

Extraction 
Lot 

KWG0900435 
KWG0900435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 

KWG0900435 
KWGO90O435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 

KWG0900435 
KWG0900435 
KWG0900435 

Note 

" L L J 

.̂  

\ 

-^ 

01/15/09 01/15/09 KWG0900435 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

99 
93 
90 

75-120 
80-128 
75-117 

01/15/09 
01/15/09 
01/15/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

I J 

(. .: 

Printed: 01/19/2009 13:09:04 
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February 4, 2009 
OU-3 Laboratory Analytical Results 



COLUMBLV ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

EA Engmeering Science and Technology 
Boomsnub 
Water 

Service Request No.: 
, Date Received: 

K0900926 
2/4/2009 

CASE NARRATIVE 

All analyses were performed consistent with the quaUty assurance program of Colmnbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier IE vahdation dehverables including 
smnmaiy forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Three water samples and a Trip Blank were received for analysis at Coltunbia Analytical Services on 2/4/2009. The 
samples were received in good condition and consistent with the accompanying chain of custody form. The samples 
were stored in a refiigerator at 4°C upon receipt at the laboratory. 

General Chemistry Parameters 

No anomalies associated with the analysis of these samples were observed. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

No anomaUes associated with the analysis of these samples were observed. 

Approved by_ ( A a V ^ Date y i i ^ z - ^ l 



C H A I N O F CUSTODY Columbia 
Anaiyticai Services" 

1317South13thAve.- Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360) 636-1068 PAGE 
SR#: 

OF / C6C# 
PROJECT NAME 

PROJECT NUMBER 
Z iOOi'/M ^ ^ ^ > 

PROJECT MANAGER 

/V4^ f i " . o 7. XC0 9. ^a-V^ - 03 
J H f raM 

C0MPA|!1»A12PRESS —' 

E-MAIL ADDRESS ' 
n/ ,^ \yu^ . (yJA 7 S Q ^ S 

SAMPLER'S SIGNATl 

^ M f ^ ^ J^ . J ^ ^ 
SAMPLE I.D. TIME LAB I.D. MATRIX 

REMARKS 

ZA/f 02.09^^ t',00 H^o ^ X K 
&pr-oxofot S-1^5 5 K 

>? 
X I ^f/=/0.^:L6^^f S'fO f 5 X 

7 ^ . £?2.0^£>f h/A X 

OD 

REPORT REQUIREMENTS 

_ I. Routine Repori: Method 

Blank, Surrogate, as 

required 

INVOICE INFORMATION 

P.O. # 

Bil l To : . 

Circle which metals are to be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd Co ( ^ Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

r. 
II. Report Dup., MS, MSD as 

required 

III. Data Validation Report 

(includes all raw data) 

. IV. CLP Deliverable Report 

V. EDD 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr. 

5 Day 

P < ^ Standard (10-15 working days) 

Provide FAX Results 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER:. 

SPECIAL INSTRUCTIONS/COMMENTS: 

. (CIRCLE ONE) 

ToUl /4^-tJs-Cy 

Requested Report Date 

^ . RELINQUISHEDBY: 

/ d J J ^ / 6 6 ^ - y ^M ^'^<-^ 
Slojiature \ ^ tJate/Time 

l^rinted Name Firm ' 

RECEIVED BY: 

A-Mi-Jl" 
JISHED BY: , , , - , x ELINQUISHED B 

TSatei 

Firm 

RC0C#1 08/08 

C~l c™i m r~] r~i r~i 3 c 



I 
I 

C O L U M B I A A N A L Y T I C A L S E R V I C E S , I N C . 

Analytical Report 

(l ient : EA Engineering, Science, and Technology 

roject N a m e : Boomsnub 
roject Number : 14495.07.2009.0040.03 

Sample M a t r i x : WATER I 
I 

pH 

Analysis Method 
lest Notes: 

SM 4500-H+ B 

I 
Sample Name 

fe .020409 
-020409 

EFFD-020409 

Lab Code 

K090O926-0O1 
K0900926-002 
K0900926-003 

Dilution 
M R L MDL Factor 

1 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 

Service Reques t : K0900926 
Date Collected : 02/04/09 
Date Received : 02/04/09 

Units : pH Units 
Basis : NA 

Date/Time 
Analyzed 

02/04/09 19:34 
02/04/09 19:35 
02/04/09 19:36 

Resuh 

6.75 
7.91 
7.92 

Result 
Notes 

Standard Methods for the Examination of Water and Wastewater, 20th Ed., 1998. 

'eport By: MKANALY 11 



Columbia Analytical Services 

Metals 

INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 14 4 95.07.2009.0040.03 

Project Name: Boomsnub 

Matrix: WATER 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0900926 

02/04/09 

02/04/09 

ug/L 

N/A 

Sample Name: INF-020409 Lab Code: K0900926-001 

c 
c 
c 
c 

Analyte 

Chromiviffl 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

02/10/09 

Date 
Analyzed 

02/11/09 

Result 

73.4 

C Q 

% S o l i d s : 

Comments; 

0.0 

c 
c 

c 

Form I 
18 

IN 



Columbia Analytical Services 

Metals 

- 1 
INORGANIC ANALYSIS DATA PACKAGE 

c l i e n t : EA E n g i n e e r i n g , S c i e n c e , a n d Tec 

P r o j e c t No. : 1 4 4 9 5 . 0 7 . 2 0 0 9 . 0 0 4 0 . 0 3 

P r o j e c t Name: Boomsnub 

M a t r i x : WATER 

S e r v i c e Rec[uest: 

Date C o l l e c t e d : 

Date R e c e i v e d : 

U n i t s : 

B a s i s : 

K0900926 

0 2 / 0 4 / 0 9 

0 2 / 0 4 / 0 9 

u g / L 

N/A 

Sample Name: E F F - 0 2 0 4 0 9 Lab Code: K 0 9 0 0 9 2 6 - 0 0 2 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

02/10/09 

Date 
Analyzed 

02/11/09 

Result 

2.0 

C 

U 

Q 

% S o l i d s : 0 . 0 

Comments : 

Form I - IN 

19 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: 

Project No.: 

Project Name: 

Matrix: 

EA Engineering, Science, 

14495.07.2009.0040.03 

Boomsnub 

WATER 

and Tec Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0900926 

. 02/04/09 

02/04/09 

ug/L 

N/A 

Sample Name: EFFD-020409 Lab Code: K0900926-003 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

02/10/09 

Date 
Analyzed 

02/11/09 

Result 

2.0 

C 

U 

Q 

% S o l i d s : 

Comments : 

0.0 

c 
c 
c 
c 
c 
•.J 

Form I - IN 

20 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2009.0040.03 
Water 

Service Request: K0900926 
Date Collected: 02/04/2009 
Date Received: 02/04/2009 

Volatile Organic Compounds 

Sample Name: INF-020409 
Lab Code: K0900926-001 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochioromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibr6mo-3*hloTopropane 

Hexachlorobutadiene 

Result 
ND 
1.3 
L l 

ND 
0.040 

ND 

0.43 
0.19 
ND 
ND 
ND 
23 

L7 
ND 
ND 

ND 

Q 

u 

u 
J 
u 
J 
J 
u 
u 
u 

u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
o;5o 
0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

DUu 
MDL Fac 
0.071 1 
0.086 1 
6.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 ] 

tion Date 
tor Extracted 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 

Date 
Analyzed 
02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot Note 

KWGO901129 
KWGO901129 
KWG0901129 

KWG0901129 
KWG0901129 
KWGO901129 

KWG0901129 
KWG0901129 
KWG0901129 

KWG0901129 
KWG0901129 
KWG0901129 

KWG0901129 
KWG090il29 
KWG0901129 

KWG0901129 

Surrogate Namie %Rec 
Control 
limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Commehts: 

91 
96 
87 

75-120 
80-128 
75-117 

02/10/09 
02/10/09 
02/10/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/19/2009 15:17:52 
u:\Stealth\CiystaLrpt\Fonnlnupt M o B ^ 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: EA Engmeering, Science, and Technology 
Project: Boomsnub/14495.07.2009.0040.03 
Sample Matrix: Water 

I . 
Service Request: K0900926 
Date Collected: 02/04/2009 
Date Received: 02/04/2009 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

EFF-020409 
K0900926-002 

EPA 5030B 
8260B 

Units: iig/L 
Basis: NA 

Level: Low 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Anolyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1, l-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 
cis-l,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 
Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.60 
ND 
ND 
ND 

ND 

Q 
U 
U 

u 
U 

u 
U 
U 

u 
u 
u 
u 

u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 
0.50 
0.50 
0,50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilui 
MDL Faci 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 
0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 

Date 
Analyzed 
02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 

Extraction 
Lot Note 

KWGO901129 
KWG0901129 
KWG0901129 

KWG0901129 
KWG090n29 
KWG0901129 
KWG090] 129 
KWG0901129 
KWGO901129 

KWG0901129 
KWG0901129 
KWG0901129 
KWG0901129 
KWG0901129 
KWGO901129 

KWGO901129 

c 
c 
c 
c 

c 
c 

c 
G 

Dibroinpflupromethane 
Toluene-d8. 
4-Bromofluorobenzene 

90 
95 
87 

75-120 
80rl28 
75-117 

02/10/09 
02/10/09 
02/10/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 02/19/2009 15:17:53 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Projectt ; • 
Siample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2009.0040.03 
Water 

Service Request: K0900926 
Date CoUected: 02/04/2009 
Date Received: 02/04/2009 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

EFFD-020409 
K0900926-003 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
DUution Date 
Factor Extracted 

Vmyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1.1.1-Trichloroethane (TCA) 
Dibrombchlotomethane 

Caibon f^chlor ide 
1,2-Dichiorbethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroediene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3^hloropropane 

•, -ND 
• ND 

ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.53 

ND 
ND 
ND 

U 
U 
U 

U 

u 
u 
u 
u 
u 
U 

u 

u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

KWG0901129 
KWGO901129 
KWG0901129 
KWG0901129 
KWG0901129 
KWG0901129 
KV^G0901129 
KWG0901129 
KWG0901129 

KWG0901129 
KWG0901129 
KWGO901129 
KWGO901129 
KWGO901129 

.KWG0901129 

ND U 2.0 0.19 

Date 
Analyzed 

Extraction 
Lot 

02/10/09 02/10/09 KWG0901129 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorohenzene 

Comments: 

91 
97 
86 

75-120 
80-128 
75-117 

02/10/09 
02/10/09 
02/10/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 02/19/2009 15:17:53 
u:\Steahh\Ciystal.ipt\Fonnlm.ipt Merged 

Form IA - Organic 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.07.2009.0040.03 
Water 

Service Request: K0900926 
Date Collected: 02/04/2009 
Date Received: 02/04/2009 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

TB-020409 
K0900926-004 

EPA5030B 
8260B 

Result Q MRL MDL 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

c 
[ 

c 
c 
c 
c 
c 
c 
G 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
l,l,l-Trichl6roethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 
Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromor3-chloropropane 

Hexachlorobutadiene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
2.0 

2.0 

0.071 ] 
0.086 ] 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 ] 

0.045 ] 
0.050 ] 
0.057 ] 

0.068 ] 
0.073 ] 
0.061 ] 

0.077 ] 
0.064 
0.22 

0.19 ] 

I 02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 

1 02/10/09 

02/10/09 
02/10/09 

I 02/10/09 

I 02/10/09 
I 02/10/09 
I 02/10/09 

I 02/10/09 
I 02/10/09 
I 02/10/09 

I 02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 
02/10/09 
02/10/09 

02/10/09 

KWG090n29 
KWG0901129 
KWG0901129 

KWG0901129 
KWGO901129 
KWG0901129 

KWGO901129 
KWG0901129 
KWG0901129 

KWG0901129 
KWG0901129 
KWG0901129 
KWG0901129 
KWG0901129 
KWG0901129 

KWG0901I29 

Surrogate Kinpiiie %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

90 
96 
89 

75-120 
80-128 
75-117 

02/10/09 
02/10/09 
02/10/09 

Acceptable 
Acceptable 
Acceptable 

CJ 

Comments: 

Printed: 02/19/2009 15:17:54 
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March 5, 2009 
OU-3 Laboratory Analytical Results 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engmeering, Science and Technology Service Request No.: K0901893 
Project: Boomsnub Date Received: 03/05/2009 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quaUty assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contams analytical results for samples designated for Tier HI vahdation deliverables mcludmg 
summary forms and all ofthe associated raw data for each ofthe analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Three field samples and one trip blank were received for analysis at Columbia Analytical Services on 03/05/2009. 
The samples were received m good condition and consistent with the accompanymg cham of custody form. The 
samples were stored in a refrigerator at 4°C upon receipt at the laboratory. 

General Chemistry Parameters 

No anomahes associated with the analysis of these samples were observed. 

Total Metals 

No anomaUes associated with the analysis of these samples were observed. 

VolatUe Organic Compounds by EPA Method 8260B 

Initial CaUbration Exceptions: 
The primary evaluation criterion was exceeded for the followuig analytes in Initiai Calibration (ICAL) ID 8328: 
Trichlorofluoromethane, 1,1,1-Trichloroethane, Carbon Tetrachloride, Bromofonn and l,2-Dibromo-3-
chloropropane. In accordance with CAS standard operating procedures, the altemative evaluation specified m the 
EPA method was performed using the mean Relative Standard Deviation (RSD) of aU analytes in the calibration. 
The result ofthe mean RSD calculation was 11.0%. The calibration meets the altemative evaluation criteria. Note 
that CAS/Kelso policy does not aUow the use of averaging if any analyte in the ICAL exceeds 30% RSD. 

No anomaUes associated with the analysis of these samples were observed. 

Approved by_ Date, 

,V>^ 



j ^ Columbia 
^ ^ Analytical Services 

CHAIN OF CUSTODY 
1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360)636-1068 

SR#: 
PAGE / OF _ l COC #_ 

PROJECT NAME 

PROJECT N U M B E R 
^Kn/i/ns^j^t<A> 

PROJECT MANAGER 
J 9 - ¥ ^ S . O O I r : ? t f ^ ^ ' j e y p ' / o -<?5 
' J i l Fr^I,^ 

^Jgf"^A>tr/V^>gX'yA/^ 
J2.lJfi U £ A / S^re^l' 

f/^^t^^a- , I J A 

REPORT REQUIREMENTS 

I. Routine Report: Method 
Blank, Surrogate, as 
required 

II. Report Dup., MS, MSD as 
required 

X^ III. Data Validation Report 
(includes all raw data) 

IV, CLP Deliverable Report 

V, EDD 

INVOICE INFORMATION 

P.O. # 

Bill To: 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr. 

5 Day 

)>r Standard (10-15 working days) 

Provide F/0< Results 

Requested Report 

Circia which melals are lo be analvzed: 

Total Metals: Al As Sb Ba Be B Ca Cd CoCcy Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER: . (CIRCLE ONE) 

SPECIAL INSTRUCTIONS/COMMENTS: 

lotal 

00 

/^v^ 
Pnnted Narfie Firm" s ± 

Signature 

RELINQUISHED BY: 

Date/Time 

Printed Name Firm 

Signature 

Printed Name 

RECEIVED BY: 

Date/Time 

Firm 

RC0C#1 06/08 

J 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

..lient: 
Project Name : 

troject Number : 
ample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub 
14495.007.2009.0040-03 
WATER 

I pH 

Service Request: K0901893 
Date CoUected : 03/05/09 
Date Received : 03/05/09 

Bi-nalysis Method 
Test Notes : 

• ample Name 

rNF-030509 
• F F - 0 3 0 S 0 9 

BFFD-030S09 

SM 4500-H+ B 

Lab Code 

K0901893-001 
K0901893-002 
K0901893-003 

MRL 

; 

Dilation 
MDL Factor 

1 
1 
1 

Units : pH Un 
Basis : NA 

Date/Time 
Analyzed 

03/05/09 19:14 
03/05/09 19:15 
03/05/09 19:16 

its 

Result 

6.59 
7.82 
7.83 

Result 
Notes 

I 
I 
I 
I 
I 
I 
I 

standard Methods for the Examination of Water and Wastewater, 20th Ed., 1998. 

.eport By: MKANALY 11 



Columbia Analytical Services 

Metals 

- 1 
INORGANIC ANALYSIS DATA PACKAGE 

C l i e n t : EA E n g i n e e r i n g , S c i e n c e , a n d Tec 

P r o j e c t N o . : 1 4 4 9 5 . 0 0 7 . 2 0 0 9 . 0 0 4 0 - 0 3 

P r o j e c t Name: Boomsnub 

M a t r i x : WATER 

S e r v i c e R e q u e s t : 

D a t e C o l l e c t e d : 

D a t e R e c e i v e d : 

Units: 

Basis: 

K0901893 

03/05/09 

03/05/09 

ug/L 

N/A' 

[ 

SaiEple Name: INF-030509 Lab Code: K0901893-001 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

03/09/09 

Date 
Analyzed 

03/10/09 

Result 

71.6 

C Q 

% S o l i d s : 0 . 0 

Coiranents : [ 

Form I - IN 

18 



Columbia Analytical Services 

Metals 

INORGANIC ANALYSIS DATA PACKAGE 

C l i e n t : EA E n g i n e e r i n g , S c i e n c e , a n d Tec 

P r o j e c t No. : 1 4 4 9 5 . 0 0 7 . 2 0 0 9 . 0 0 4 0 - 0 3 

P r o j e c t Name: Boomsnub 

M a t r i x : WATER 

S e r v i c e R e q u e s t : 

D a t e C o l l e c t e d : 

D a t e R e c e i v e d : 

U n i t s : 

B a s i s : 

K0901893 

0 3 / 0 5 / 0 9 

0 3 / 0 5 / 0 9 

u g / L 

N/A 

Saii5>le Name: E F F - 0 3 0 5 0 9 Lab Code: K 0 9 0 1 8 9 3 - 0 0 2 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

03/09/09 

Date 
Analyzed 

03/10/09 

Result 

2.0 

C 

U 

Q 

% S o l i d s : 

Comments ; 

0.0 

Form I - IN 
19 



Columbia Analytical Services 

Metals 

INORGANIC ANALYSIS DATA PACKAGE 

C l i e n t : EA E n g i n e e r i n g , S c i e n c e , a n d T e c 

P r o j e c t N o . : 1 4 4 9 5 . 0 0 7 . 2 0 0 9 . 0 0 4 0 - 0 3 

P r o j e c t Name: Boomsnub 

M a t r i x : WATER 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0901893 

03/05/09 

03/05/09 

ug/L 

N/A 

[ 
[ 

Sample Name: EFFD-030509 Lab Code: K 0 9 0 1 8 9 3 - 0 0 3 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

03/09/09 

Date 
Analyzed 

03/10/09 

Result 

2.0 

C 

B 

Q 

% S o l i d s : 

Comment s : 

0.0 

c 

c 

L J 

Form I - IN 

20 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.007.2009.0040-03 
Water 

Service Request: K0901893 
Date Collected: 03/05/2009 
Date Received: 03/05/2009 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

INF-030509 
K0901893-001 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Diluti 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-DichIoroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND U 
1.3 

1-1 
ND U 
ND U 
ND U 

0.39 J 
0.23 J 
ND U 

ND U 
ND U 
24 

1.6 
ND U 
ND U 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09. 

KWG0902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWGO902232 
KWG0902232 

ND U 2.0 0.19 

on Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

03/17/09 03/17/09 KWG0902232 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

85 
96 
80 

75-120 
80-128 
75-117 

03/17/09 
03/17/09 
03/17/09 

Acceptable 
Acceptable 
Acceptable 

Printed: 03/20/2009 15:57:37 
u:\SteiUth\Ciystal.ipt\Fonnl m.tpt Meiged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: EA Engineering, Science, and Technology 
Project: Boomsnub/14495.007.2009.0040-03 
Sample Matrix: Water 

Service Request: K0901893 
Date CoUected: 03/05/2009 
Date Received: 03/05/2009 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

EFF-030509 
K0901893-002 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Dilution Date 
Factor Extracted 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1-Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.63 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 

u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 ] 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

KWGO902232 
KWG0902232 
KWG0902232 
KWG0902232 
KWG0902232 
KWG0902232 
KWG0902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 
KWGQ902232 
KWG0902232 
KWGO902232 

ND U 2.0 0.19 

Date 
Analyzed 

Extraction 
Lot 

03/17/09 03/17/09 KWG0902232 

%Rec 
Control 
limits 

Date 
Analyzed Note 

Note 

c 
c 
c 
c 
c 
c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

87 
94 
80 

75-120 
80-128 
75-117 

03/17/09 
03/17/09 
03/17/09 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 03/20/2009 15:57:38 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Resnilts 

Client: 
roject: 

Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.007.2009.0040-03 
Water 

Service Request: K0901893 
Date CoUected: 03/05/2009 
Date Received: 03/05/2009 

Volatile Organic Compounds 

Sample Name: 
iLab Code: 

'Extraction Method: 
Analysis Method: 

EFFD-030509 
K0901893-O03 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

1 
Analyte Name 

«Vinyl Chloride 
•Trichlorofluoromethane 
• I, l-Dichloroethene 

Methylene Chloride 
•Bromodichloromethane 
•trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
• 1,1,1 -Trichloroethane (TCA) 
iDibromochloromethane 

Caibon Tetrachloride 
• 1,2-Dichloroethane (EDC) 
^Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
^1,1,2,2-Tetrachloroethane 
• 1,2-Dibromo-3-chloropropane 

""Hexachlorobutadiene 

Result Q 
ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

0.53 

ND U 
ND U 
ND U 

ND U 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 ] 

0.077 ] 
0.064 ] 
0.22 ] 

0.19 ] 

tion Date 
tor Extracted 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 

Date 
Analyzed 
03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 

Extraction 
Lot Note 

KWG0902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 

KWGO902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 

KWGO902232 
KWG0902232 
KWG0902232 

KWG0902232 

I 
I [Surrogate Name %Rec 

Control 
limits 

Date 
Analyzed Note 

I 
I 
I 
I 
I 

Dibromofluoromethane 
Toluene-d8 
i4-Bromofluorobenzene 

Comments: 

88 
95 
80 

75-120 
80-128 
75-117 

03/17/09 
03/17/09 
03/17/09 

Acceptable 
Acceptable 
Acceptable 

•Prini inted: 03/20/2009 15:57:38 
u:\Stealth\Ciystal.ipt\Fonnlm.rpt Merged 

Form 1A - Organic 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.007.2009.0040-03 
Water 

Service Request: K0901893 
Date Collected: 03/05/2009 
Date Received: 03/05/2009 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

TB-030509 
K0901893-004 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Result Q MRL MDL 
DUution 
Factor 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 I 

0.077 1 
0.064 ,] 
0.22 ] 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

03/17/09 
03/17/09 
03/17/09 

KWG0902232 
KWG0902232 
KWGO902232 

KWG0902232 
KWGO902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 

KWG0902232 
KWG0902232 
KWG0902232 

KWGO902232 
KWG0902232 
KWG0902232 

ND U 2.0 0.19 

Date Date 
Extracted Analyzed 

Extraction 
Lot 

03/17/09 03/17/09 KWG0902232 

Note 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note c 

G 

C 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

87 
95 
82 

75-120 
80-128 
75-117 

03/17/09 
03/17/09 
03/17/09 

Acceptable 
Acceptable 
Acceptable 

LJ 

Comments: 

Printed: 03/20/2009 15:57:39 
u;\Ste3lth\Crystal.ipt\Foiml m.rpt Merged 

Form IA - Organic 
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EA Engineering, Science, and Technology, Inc. 

Project No.: 14495.07 2009 0043 
Revision: 0 

Appendix D, Page 1 of 2 
May 2009 

APPENDIX D 
LINDE INFILTRATION GALLERY 

The infiltration gallery was constructed on the Linde property in Fall 2005 to discharge treated 
groundwater fi"om the OU-3 treatment system back into the alluvial aquifer. In February 2006, 
the Linde infiltration gallery became operational and discharges to the City sanitary sewer were 
discontinued. 

Groundwater samples are currently being collected on a semiannual basis fi'om four monitoring 
wells which are part ofthe infiltration gallery monitoring program: AMW-6A, AMW-7A, 
AMW-lOA, and AMW-11 A. Baseline sampling of these wells was conducted in October 2005, 
prior to the startup ofthe infiltration gallery. Samples were analyzed for VOCs and chromium. 
TCE and chromium were detected at concentrations well below the cleanup levels of 5 |xg/L and 
80 |ag/L respectively. The monitoring results for the reporting period, compared to baseline 
concentrations, are provided in the following tables. 

Concentration of TCE in Groundwater 

October 2005 
(Baseline) 

October 2008 

AMW-6A 
(Ug/L) 

0.5 U. 

0.51 

AMW-7A 
(HK/L) 

O.SU 

0.46 J 

NOTES: 
U = Not detected at or above the method reporting limit. 
NS = Not Sampled. 
Ug/L =Micrograms per liter 

AMW-lOA 
(HK/L) 

NS 

0.42 J 

AMW-llA 
(ng/L) 

O.SU 

0.46 

Concentration of Chromium in Groundwater 

October 2005 
(Baseline) 

October 2008 

NOTES: 
B = The result is an estimat( 

but greater than or eqi. 
NS = Not Sampled. 
* = Sampled December 200 
Hg/L= Micrograms per liter. 

AMW-6A 
(ng/L) 

4.8* 

5.2 

AMW-7A 
(ng/L) 

4.7* 

4 B 

AMW-lOA 
(ng/L) 

NS 

5.9 

AMW-llA 
(ng/L) 

s 

5.9 

5d concentration that is less than the Method Reporting Limit (MRL) 
lal to the Method Detection Limit (MDL). 

5; October 2005 data rejected and well was re-sampled. 

As discussed in previous Progress Reports, an expanded effluent monitoring program was 
established during the installation ofthe treatment system upgrades to monitor effluent quality 
and continued through August 2007. Currently the effluent is monitored on a monthly basis. 
The site groundwater treatment system continues to meet the discharge criteria established by 
EPA. Effluent discharged to the Linde infiltration gallery has concentrations below the 
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infiltration gallery initial discharge standards of 3 |xg/L for TCE and 24 |a.g/L for total chromium. 
As of February 2009 the discharge standards have been revised to reflect a new resin cycle (EA 
letter report to EPA; LN0954, 9 February 2009). The revised maximum allowable effluent 
concentrations have been established as 1.9 |j,g /L for TCE and 19.2 ^g /L for chromium. 
Results ofthis monitoring program obtained during the reporting period are summarized in the 
following table. 

Results of Effluent Monitoring Program 
TCE and Chromium 

c 

Date 
6 October 2008 
6 November 2008 
4 December 2008 
6 January 2009 
4 February 2009 
5 March 2009 

Influent TCE 
Concentrations 

(ng/L) 
26 
20 
23 
21 
23 
24 

Effluent TCE 
Concentrations 

(ng/L) 
0.52 
0.54 
0.55 

0.44 J 
0.60 
0.63 

Influent Cr 
Concentrations 

(ng/L) 
73.6 
75 

70.6 
76.3 
73.4 
71.6 

Effluent Cr 
Concentrations 

(ng/L) 
3B 
3 B 
5 U 
5 U 
5U 
2 B 

NOTES: 
Influent sampling conducted as part of general site O&M. Effluent sampling conducted as part of general site O&M 
and as part of startup and testing of upgraded treatment system. Data can be found in Appendix C.4. 
* The elevated chromium effluent concentration on December 20, 2006 may be the result of work on the IX 

canisters. 
B Result is an estimated concentration that is less than the MRL but greater the MDL. 
U Analyte not detected above specified reporting limit. 

Since startup ofthe infiltration gallery, groundwater elevations have been monitored periodically 
to assess the impact on the water table near the gallery. The following table shows water 
elevations ofthe infiltration gallery monitoring wells during the last two reporting periods. 

Water Level Measurements 
Date 

8 May 2008 

29 July 2008 

30 October 2008 

AMW-6A 

21.96 

22.99 

24.41 

AMW-7A 

20.49 

21.60 

23.06 

AMW-lOA 

21.82 

23.01 

24.56 

AMW-llA 

19.83 

20.90 

22.37 

PZ-1 

22.41 

21.68 

23.11 

PZ-2 

24.78 

23.98 

25.51 

NOTE: 
Water levels are measured as depth to water fi-om the top of well casing in feet. | 

Figure D shows the water table fluctuations in the infiltration gallery area since startup in 
February 2006 compared to the maximum mounding predicted during the design ofthe 
infiltration gallery using the groimdwater model developed for the Site. The difference between 
the actual and predicted change in water levels can be attributed to seasonal fluctuations in the 
water table. During the last reporting period water level data for May and July 2008 had 
inconsistent fluctuations. The water level data for October 2008 appears to be more consistent. 

No changes to the infiltration gallery were made during the reporting period. 
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Figure D. Linde Infiltration Gallery Groundwater Mounding Data 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engineering Science and Technology Service Request No.: K0810454 
Project: Boomsnub Date Received: 10/24/2008 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quahty assurance program of Columbia Analytical Services, Inc. 
(CAS), lias report contains analytical results for samples designated for Tier III validation deliverables including 
sunmiary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Thirty one water samples were received for analysis at Columbia Analytical Services on 10/24/2008. The samples 
were received in good condition and consistent with the accompanying chain of custody form. The samples were 
stored in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

Initial Calibration Exceptions: 
The primary evaluation criterion was exceeded for the foUowing analyte in Initial Calibration (ICAL) ID 7782: 
Trichlorofluoromethane. In accordance with CAS standard operating procedures, the altemative evaluation specified 
in the EPA method was performed using the mean Relative Standard Deviation (RSD) of all analytes in the 
calibration. The result of the mean RSD calculation was 7.9%. The calibration meets the altemative evaluation 
criteria. Note that CAS/Kelso policy does not aUow the use of averaging if any analyte in the ICAL exceeds 30% 
RSD. 

Continuing Calibration Verification Exceptions: 
The upper control criterion was exceeded for the following analjtes in Continuing Calibration Verification (CCV) 
J:\MS18\1104F003.D and J:\MS18\1I04F034.D: Trichlorofluoromethane. The field samples analyzed in this 
sequence did not contain the analyte in question. Since the apparent problem equates to a potential high bias, the 
data quahty is not affected. No fiuther corrective action was required. 

The CAS control criterion for the following analyte was not met in Continuing Cahbration Verification (CCV) 
J:\MS18\1104F003.D: I,2-Dibromo-3-chloropropane. In accordance with CAS standard operating procedures, an 
MRL check standard containing the analyte of concem was analyzed each day of analysis. The MRL check standard 
verifies instrument sensitivity was adequate to detect the analyte at the MRL on the day of analysis. Because the 
sensitivitj' was shown to be adequate to detect the compound in question, and the field sainples analyzed in this 
sequence did not contain the analyte in question, the data quality has not been significantly affected. No further 
corrective action was feasible. 

Approved by : (y>-U- Date i ( / j ' f /oy 

file://J:/MS18/1104F003.D
file://J:/MS18/1I04F034.D
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The CAS control criterion for the following analyte was not met hi Continuing Clahbration Verification (CCV) 
J:\MS18\1104F034.D: l,2-Dibromo-3-chloropropane and Bromoform. In accordance with CAS standard operating 
procedures, an MRL check standard containing the analytes of concem was analyzed each day of analysis. The 
MRL check standard verifies instmment sensitivity was adequate to detect the analytes at the MRL on the day of 
analysis. Because the sensitivity was shown to be adequate to detect the compounds in question, and the field 
samples analyzed in this sequence did not contain the analytes in question, the data quality has not been significantly 
affected. No further corrective action was feasible. 

Matrix Spike Recovery Exceptions: 
The control criteria for matrix spike recoveries of Trichloroethene (TCE) for sample 0843085 are not apphcable. 
The analyte concentration in the sample was significantly higher than the added spike concentration, preventing 
accurate evaluation of the spike recovery. 

Elevated Method Reporting Limits: 
The sample 0843085 required dilutions due to the presence of elevated levels of target analytes. The reporting limits 
are adjusted to reflect the dilutions. 

Approved by U K > - Date uh -^ />jy-
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Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

C l i e n t : EA E n g i n e e r i n g , S c i e n c e , and Tec 

P r o j e c t No.: 14495 .05 0017 

P r o j e c t Name: Boomsnub 

Matr ix : WATER 

kHh)~iA 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

KG810454 

10/22/200f 

10/24/200E 

ug/L 

N/A 

Sample Name: 0843056 Lab Code: K0810454-026 

Analyte 
Analysis 
Method MRL MDL 

Dil. 
Factor 

Date 
Extracted 

Date 
Analyzed Result 

Chromium 200.7 5.0 2.0 1.0 11/15/08 11/20/08 5.2 

% Solids: 0.0 

Comments; 

Form I - IN 

24 



Columbia Analytical Services 

Client: 

Project No.: 

Project Name: 

Matrix: 

Metals 

- 1 -
INORGANflC ANALYSIS DATA PACKAGE 

EA E n g i n e e r i n g , S c i e n c e , and Tec 

14495.05 0017 

Boomsnub 

WATER 

Am-ii\ 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810454 

10/22/2008 

10/24/2008 

ug/L 

N/A 

Sample Name: 0843061 Lab Code: K0810454-031 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

• Date 
Extracted 

11/15/08 

Date 
Analyzed 

11/20/08 

Result 

4.0 

C 

B 

Q 

% Solids: 0.0 

Comments: 

Form I - IN 

28 



Columbia Analytical Services 

Metals 

1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 14495.05 0017 

Project Name: Boomsnub 

Matrix: WATER 

AMU-m 

Service Request: 

Date Collected: 

Date Received: 

Dnits: 

Basis: 

K0810454 

10/22/200E 

10/24/200E 

ug/L 

N/A 

Sample Name: 0843059 Lab Code: K0810454-029 

I , 
Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL . 

5.0 

MDL 

2.0 

D i l . •• 

Factor 

1.0 

Date 
Extracted 

11/15/08 

Date 
Analyzed 

11/20/08 

Result 

• 5.9 

C Q 

% S o l i d s : 0 . 0 

Comments: 

. J 

Form I - IN 

26 



Columbia Analytical Services 

Metals 

1 
INORGANIC ANALYSIS DATA PACKAGE 

Client: 

Project No.: 

EA Engineering, Science, and Tec 

14495.05 0017 

Project Name: Boomsnub 

M a t r i x : WATER 

A H i d - I I fil 

Service Recjuest: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810454 

10/22/2008 

10/24/2008 

ug/L 

N/A 

Sample Name: 0843058 Lab Code: K0810454-028 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/15/08 

Date 
Analyzed 

ll/20/0'8 

Result 

5.9 

C Q 

% Solids: 0.0 

Comments: 

Form I - IN 

25 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date CoUected: 10/22/2008 
Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0843056 
K0810454-026 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.51 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 
0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

Date 
Analyzed 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

Extraction 
Lot 

KWG0811881 
KWG0811881 
KWG0811881 

KWG081188] 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG08n881 
KWGOSnSSl 

KWG0811881 
KWG08II881 
KWG0811881 

Not^^ 

1 
r L 
p 

C 
f* c 
ff^ c 

* 

Hexachlorobutadiene 

* See Case Narrative 

ND U 2.0 0.19 11/05/08 11/05/08 KWG0811881 I 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

c 
c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

96 
100 
78 

75-120 
80-128 
75-117 

11/05/08 
11/05/08 
i 1/05/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printe(i: 11/13/2008 12:28:00 
u:\Stealth\Ciystal.rpt\FoiTnlm.rpt " Merged 

Form 1A - Organic 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 

f roject: 
ample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date CoUected: 10/22/2008 
Date Received: 10/24/2008 

I 
ample Name: 
ab Code: 

Extraction Method: 
alysis Method: • A n 

AHiJ'/f/\ 
0843058 
K0810454-028 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

^ 
Analyte Name 

•Vinyl Chloride 
trichlorofluoromethane 

1,1-Dichloroethene 

Bv^ethylene Chloride 
•Bromodichloromethane 

trans-1,2-Dichloroethene 

•cis-1,2-Dichloroethene 
•1,1,1 -Trichloroethane (TCA) 

Dibromochloromethane 

•Carbon Tetrachloride 
Bl,2-Dichloroethane (EDC) 

Trichloroethene (TCE) 

•Tetrachloroethene (PCE) 
J l , 1,2,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 

• 
Result 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.46 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

Date 
Analyzed 
11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

.11/05/08 
11/05/08 
11/05/08 

Extraction 
Lot Note 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG08H881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 * 

I 
I 
I 
I 
I 
I 
I 

( 

I 
I 

iHexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 11/05/08 11/05/08 KWG0811881 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

97 
99 
78 

75-120 
80-128 
75-117 

11/05/08 
11/05/08 
11/05/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/13/2008 12:28:03 
u:\Stealth\Ciysta!.ipt\Fonn 1 in.rpt Merged 

Fonn IA - Organic 

1.48 

Page 1 of 1 
Superset Reference: RR95324 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, ESC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date CoUected: 10/22/2008 
Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

MW-/OA 
0843059 
K0810454-029 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 11/05/08 .11/05/08 KWG081188 

%Rec 
Control 
limits 

Date 
Analyzed Note 

[ 
c 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-DichIoroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

0.42 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUution Date 
MDL Factor Extracted 

0.071 1 
0.086 ] 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 ] 

0.045 ] 
0.050 ] 
0.057 ] 

0.068 ] 
0.073 ] 
0.061 ] 

0.077 
0.064 
0.22 

11/05/08 
[ 11/05/08. 
[ 11/05/08 

[ 11/05/08 
I 11/05/08 
[ 11/05/08 

I 11/05/08 
[ 11/05/08 
L 11/05/08 

[ 11/05/08 
I 11/05/08 
[ 11/05/08 

I 11/05/08 
i - 11/05/08 
I 11/05/08 . 

Date 
Analyzed 
11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

Extraction 
Lot 

KWG0811881 
KWG081188] 
KWG081188] 

KWG081188] 
KWG0811881 
KWG081I881 

KWG0811881 
KWG081188] 
KWG081188] 

KWG0811881 
KWG081188] 
KWG081188] 

KWG081188] 
KWG081188 
KWG0811881 

Note n 

^ 

n 

t,-J 

_̂̂  

' • -

* 
I- -

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

95 
99 
78 

75-120 
80-128 
75-117 

11/05/08 
11/05/08 
11/05/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810454 
Date Collected: 10/22/2008 

. Date Received: 10/24/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

.AHU-VA 
0843061 
K0810454-031 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Caibon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result Q 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 

0.46 J 

ND U 
ND U 
ND. U 

MRL 

0.50 
0.50 
0.50 

2.0 
.0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

DUut 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

Date 
Analyzed 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

11/05/08 
11/05/08 
11/05/08 

Extraction 
Lot 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG0811881 
KWG0811881 

KWG0811881 
KWG081188] 
KWG0811881 

KWG08I1881 
KWG0811881 
KWG0811881 

Note 

* 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

ND U 2.0 0.19 11/04/08 11/05/08, KWG081188 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

96 
98 
78 

75-120 
80-128 
75-117 

11/05/08 
.11/05/08 
11/05/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/13/2008 12:28:08 
u:\Stealth\Crystal.ipt\Fonnlm.rpt Merged 
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151 

Page 1 of 1 
Superset Reference: RR95324 

file://u:/Stealth/Crystal


Appendix E 
Toe-of-Plume Pilot Study 



I 
f 
I 
f 
I 
I 
I 
I 

I 
I 
I 
r 

Appendix £ 

I ' • " •° ' - " " "»«ws« 
'y 



EA Engineering, Science, and Technology, Inc. 

Project No.: 14495.07 2009 0043 
Revision: 0 

Appendix E.l, Page 1 of 4 
May 2009 

APPENDIX E 
TOE-OF-PLUME PILOT STUDY 

(TOPPS) 

Since 1995, the groundwater extraction and treatment system at the Site has made significant 
progress in reducing plume size and contaminant concentrations in the groundwater. As of 2006, 
contamination in the toe-of-plume area had been reduced to a single "hot spot" immediately 
upgradient of extraction well MW-41. The hot spot area is believed to be located in the silt layer 
at a depth of approximately 80 to 90 feet below ground surface. Experience with other 
extraction wells at the Site (i.e. AMW-27) has demonstrated that contaminants in the silt layer 
are not effectively removed by pumping. 

The TOPPS was designed as an in-situ treatment to remediate the toe-of-plume hot spot by 
injecting EHC-M'"^ into the aquifer. Since the in-situ treatment was implemented, chromitim 
and TCE have not been detected above the analytical method reporting limits in MW-41. As a 
result, the sampling requirements for TOPPS wells have been modified with EPA approval. 
During the 2008 semiaimual sampling events, samples were collected fi'om seven Toe-of-Plume 
wells (AMW-43, AMW-44, AMW-45, AMW-63, MW-30, MW-41, and MW-46) and analyzed 
for total chromium and VOCs. Samples were not analyzed for sulfate or sulfide. Samples from 
wells AMW-63 and MW-41 were also analyzed for dissolved iron (EPA Method 601 OB), total 
organic carbon (EPA Method 415.1), ferrous iron (field test using a Hach Test Kit), and ethane 
and ethane (RSK 175). The following field parameters were collected from each monitoring 
well as part ofthe sampling process: 

Ferrous iron 
pH 
Temperature 
Conductivity 
Dissolved oxygen 
Oxidation-reduction potential 
Turbidity. 

The first round of grovindwater sampling for the TOPPS was conducted in January 2007 during 
the quarterly sampling event. The TCE and chromium analytical data indicate that since the 
injection of EHC-M'^ into the aquifer, concenfrations of TCE and chromium in groimdwater 
have been reduced to below cleanup levels. The results ofthe monitoring program including pre 
and post injection data are summarized in the following tables. 

Boomsnub/Airco Superfimd Site 
Hazel Dell, Washington 
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Concentration of TCE 

AprU 2006' 

October 2006^ 

January 2007 

May 2007 

July 2007 

October 2007 

May 2008 

October 2008 

AMW-43 

0.5 U 

0.5 U 

O.SU 

0.5 U 

O.SU 

O.SU 

O.SU 

O.SU 

in TOPPS Groundwater Monitoring Wells 
AMW-44 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

AMW-45 

O.SU 

. O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

AMW-63* 

„ * 

..* 

O.SU 

0.17 J 

O.SU 

O.SU 

0.08 J 

O.SU 

MW-30 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

(ue/L) 
MW-41 

6.2 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

MW-46 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 

O.SU 
NOTE: 
* New well installed in November 2006. 
' Pre-inj ection data. 
^ Post-injection data. 
J Estimated concentration less than the Method Reporting Limit (MRL) but greater than or equal to the method 

detection limit (MDL). 
U Not detected above the MRL or MDL. 
Ug/L microgram per liter 

Concentration of Chromium in TOPPS Groundwater Wells (|Jg/L) 

April 2006' 

October 2006^ 

January 2007 

May 2007 

July 2007 

October 2007 

May 2008 

October 2008 

AMW-43 

5.5 UJ 

5.0 U 

2.8 B 

5.0 U 

5.0 U 

3.3 B 

6.8 

19.7 B 

AMW-44 

5.8 UJ 

5.0 U 

3.1 B 

5.0 U 

SOU 

5.0 U 

5.0 U 

4.9 B 

AMW-45 

8.8 UJ 

7.3 

3.9 B 

5.0 U 

5.0 U 

7.0 

8.0 

9.8 

AMW-63* 

..* 

..* 

9.5 

9.5 

10.6 

6.3 

19.5" 

8.2 

MW-30 

5.0 U 

S.OU 

5.0 U 

5.0 

S.OU 

3.1 B 

3.0 B 

S.OU 

MW-41 

165 

10.8 UJ 

S.OU 

S.OU 

S.OU 

S.OU 

4.4 B 

0.9 U 

MW-46 

11.8 UJ 

6.7 UJ 

8.5 

S.OU 

3.8 B 

S.OU 

3.5 B 

5.2 
NOTE: 
* New well installed in November 2006. 
** The total chromium result of 19.5 H-g/L for AMW-63 may be a false positive due to contamination ofthe 

associated rinsate blank. 
' Pre-injection data (April 26, 2006). 
^ Post-injection data (October 4, 2006). 
U Not detected above the MRL or MDL. 
UJ The analylte was not detected, but the associated limit of quantitation is estimated due to discrepancies in quahty 

control criteria. 
B Estimated concentration less than the MRL but greater than or equal to the MDL. 
|ig/L microgram per Uter 
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Concentration of Dissolved Oxygen in TOPPS Groundwater Wells (^ig/L) 

1 
1 April 2006' 

October 2006^ 

January 2007 

May 2007 

July 2007 

October 2007 

May 2008 

October 2008 

AMW-43 

5.67 

5.71 

5.67. 

5.71 

5.09 

4.58 

5.6 

4.45 
NOTE: 
* New well installed m November 200 
' Pre-injection data (April 26, 2006). 
^ Post-injection data (October 4, 2006) 
|ig/L microgram per hter 

AMW-44 

3.46 

4.80 

2.53 

1.56 

0.79 

0.11 

0.17 

3.53 

6. 

AMW-45 

1.92 

1.89 

4.27 

6.00 

4.99 

6.03 

5.81 

6.21 

AMW-63* 

„ * 

__* 

0.81 

4.07 

1.60 

0.85 

2.9 

1.42 

MW-30 

6.44 

5.06 

5.71 

2.74 

2.80 

2.96 

3.52 

0.06 

MW-41 

3.38 

3.62 

0.09 

0.10 

0.24 

0.08 

0.1 

0 

MW-46 

4.08 

3.86 

3.46 

0.09 

0.58 

0.21 

0.15 

0.95 

Dissolved oxygen decreased in the hot spot area wells (MW-41 and AMW-63) through October 
2008. This general frend is an indication that the EHC-M™* is working as expected. Results 
from the eight post-freatment quarterly sampling events indicate that the freatment is reducing 
chromitim and TCE concentrations. 

Concentration of Dissolved Iron and TOC in TOPPS Groundwater Wells 

September 2006' 

January 2007 

May 2007 

July 2007 

October 2007 

May 2008 

October 2008 

Dissolved Iron (|ig/L) 

AMW-63* 

._* 

56.3 

46.8 

111 

13.2 B 

64.4 

19.7 B 

MW-41 

3.6 B 

1150 

491 

1820 

842 

282 

206 

TOC (ug/L) 

AMW-63* 

..* 

0.49 J 

0.37 J 

0.35 J 

0.5 

0.32 

0.6 

MW-41 

0.47 J 

1.5 

0.6 

0.6 

1.3 

0.7 

0.8 
NOTE: 
* New well installed in November 2006. 
' Pre-injection data. 
B Estimated concentration that is less than the MRL but greater than or equal to the MDL 
J The result is an estimated concentration less than the MRL but greater than or equal to the MDL. 
(ig/L microgram per Uter 
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The presence of fron suggests that well MW-41 is imder the influence ofthe EHC-M''"** 
injections. As the zero-valent fron (a component of E H C - M ^ reacts, Fe(II) is released. The 
dissolved fron moves with the water and is fiirther oxidized to Fe(III) when reaching areas of 
more toxic conditions. 

I . 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engineering Science and Technology Service Request No.: K0810354 
Project: Boomsnub Date Received: 10/22/2008 
Sample Matrix: . Water 

CASE NARRATIVE 

All analyses were performed consistent with the quahty assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier IH validation deUverables including 
summary forms and aU of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Nineteen water samples were received for analysis at Columbia Analytical Services on 10/22/2008. The samples 
were received in good condition and consistent witli the accompanying chain of custody form. The samples were 
stored in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

No anomaUes associated with the analysis of these samples were observed. 

Volatile Organic Compounds bv EPA Method 8260B 

Initial Calibration Exceptions: 
The primary evaluation criterion was exceeded for the following analyte in Initial Calibration (ICAL) ID 7782: 
Trichlorofluoromethane. In accordance with CAS standard operating procedures, the altemative evaluation 
specified in the EPA method was performed using the mean Relative Standard Deviation (RSD) of all analytes in 
the calibration. The result ofthe mean RSD calculation was 7.9%. The calibration meets the altemative evaluation 
criteria. Note that CAS/Kelso policy does not aUow the use of averaging if any analyte in the ICAL exceeds 30% 
RSD. 

Continuing Calibration Verification Exceptions: 
The CAS control criterion for the following analjle was not met in Continuing CaUbration Verification (CCV) 
J:\MS18\1029F013.D, J:\MS18\1030F003.D and J:\MS18\1031F003.D: l,2-Dibromo-3-chloropropane. In 
accordance with CAS standard operating procedures, an MRL check standard containing the analyte of concem was 
analyzed each day of analysis. The MRL check standard verifies instmment sensitivity was adequate to detect the 
analyte at the MRL on the day of analysis.. Because the sensitivity was shown to be adequate to detect the 
compound in quesUon, and the field samples analyzed in this sequence did not contain the analyte in question, the 
data quaUty has not been significantly affected. No further corrective action was feasible. 

The CAS control criterion for the following analyte was not met in Continuing CaUbration Verification (CCV) 
J:\MS13\1030F002.D: l,2-Dibromo-3-chloropropane. In accordance with CAS standard operating procedures, an 
MRL check standard containing the analyte of concern was analyzed each day of analysis. The MRL check 
standard was analyzed at O.Sppb; the MRL is 2.0ppb. This standard did not meet the response criteria. All samples 
associated with the CCV in question were reanalyzed (past the recommended holding time) to confirm the original 
undetected result. The original results were reported with the supporting data provided. 

Approved by__ 0>\h Date /l///i> >̂  

file://J:/MS18/1029F013.D
file://J:/MS18/1030F003.D
file://J:/MS18/1031F003.D
file://J:/MS13/1030F002.D


The CAS control criterion for the following analyte was not met in Continuing CaUbration Verification (CCV) 
J:\MS18\1031F003.D: Bromoform. This compound is not m the Ust of analytes reported in the associated samples 
but is reqiured by the method to meet response factor criteria which it does. No fiirther corrective action was 
feasible. 

Matrix Spike Recovery Exceptions: 
The upper control criterion was exceeded for the following analyte in Matrix Spike (MS) KWG0811687-3 and 
Matrbc Spike Duplicate (MSD) KWGO'811687-4: 1,2-Dichloroethane (EDC). The analyte in question was not 
detected in the associated field samples. The ertor associated with elevated recovery equates to a high bias. The 
sample data is not significantiy affected. No fiirther corrective action was appropriate. 

Lab Control Sample Exceptions: 
The upper control criterion was exceeded for the following analyte in Laboratory Control Sample (LCS) 
KWG0811687-1: 1,2-Dichloroethane (EDC). The analyte in question was not detected in the associated field 
samples. The ertor associated with elevated recovery equates to a high bias. The sample data is not sigmficantiy 
affected. No further corrective action was appropriate. 

The upper contiol criterion was exceeded for the following analyte in Laboratory Control Sample (LCS) 
KWG0811703-3: Trichlorofluorometiiane. The analyte in question was not detected in the associated field samples. 
The error associated with elevated recovery equates to a high bias. The sample data is not significantiy afiected. No 
fiirther cortective action was appropriate. 

L J 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

(l ient; EA Engmeering, Science, and Technology 

roject N a m e : Boomsnub 
roject Number : 14495.05 0017 

Sample M a t r i x : WATER I 
I 

Carbon, Total Organic 

Analysis Method: 
•"est Notes: 

SM5310C 

Sample Name 

144067 H t t ' - y / 
44069 A H i J ~ 6 3 

Method Blank 

Lab Code 

K0810564-003 
K0810564-005 
K0810564-MB 

Dilution 
M R L MDL Factor 

0.5 0.07 
0.5 0.07 
0.5 0.07 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Service Reques t : K0810564 
Date Collected : 10/27,28/08 
Date Received : 10/29/08 

Units : mg/L 
Basis: NA 

Date 
Analyzed 

11/03/08 
11/03/08 
11/03/08 

Result 

0.8 
0.6 
ND 

Result 
Notes 

Standard Methods for the Examination of Water and Wastewater, 20th Ed., 1998. 

Report By: MKANALY 13 

I 



Columbia Analytical Services 

Metals 

1 
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 14495.05 0017 

Project Name: Boomsnub 

Matrix: WATER 

niAhn 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810564 

10/27/08 

10/29/08 

ug/L 

N/A 

C 

[ 

c 
c 

Sample Neune: 0844066 Lab Code: K0810564-002 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

0.9 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

5.2 

C Q C 
% S o l i d s : 0 . 0 

Comments: 

[; 

[ 
Form I 

34 
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Columbia Analytical Services 

Metals 

1-
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 1̂ 4 95.05.0017 

project Name: Boomsnub 

Matrix: WATER 

AM/J-^/5-

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810354 

10/21/08 

10/22/08 

ug/L 

N/A 

Sample Name: 0843047 Lab Code: K0810354-018 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

9.8 

C Q 

% Solids: 0.0 

Comments: 

Form I - IN 

30 



Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: .EA Engineering, Science, and Tec 

Project No.: 14495.05.0017 

Project Name: Boomsnub 

Matrix: WATER ' 

AM/J '9^ 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810354 

10/21/08 

10/22/08 

ug/L 

N/A 

c 
c 
c 
c 
c 
c 
c 
[ 
[ 

Sample Name: 0843048 Lab Code: K0810354-019 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

.5.0 

MDL 

2.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

4.9 

C 

B 

Q 

% S o l i d s : 0 . 0 

Comments : 

Form I - IN 

31 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05.0017 
Water 

Service Request: K0810354 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analvte Name 

0843047 
K0810354-018 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Result Q MRL MDL 

Units: ug/L 
Basis: NA 

Level: Lx)w 

Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Vinyl Chloride 
Trichlorofluororiiethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-cliloropropane 

Hexachlorobutadiene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

U 
U 
U 

U 
U 
U 

U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

0.071 1 
0.086 I 
0.10 ] 

0.23 ] 
0.036 ] 
0.048 ] 

0.045 1 
0.050 1 
0.057 ] 

0.068 ] 
0.073 ] 
0.061 

0.077 
0.064 ] 
0.22 

0.19 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
L 10/31/08 
L 10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
L 10/31/08 
I 10/31/08 

I 10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 

KWGO811703 
KWGO811703 • 
KWG0811703 

KWG0811703 
KWG0811703 
KWG0811703 

KWGOSinOS 
KWGO811703 
KWG0811703 

KWGO811703 
KWG0811703 
KWGO811703 
KWG0811703 
KWGO811703 
KWG0811703 * 

KWG0811703 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

92 
99 
81 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/24/2008 11:06:51 
u:\Stealth\Ciystal.rpt\Foimlm.rpt Merged 

Form IA - Organic 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05.0017 
Water 

Service Request: K0810354 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

0843048 
K0810354-019 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

* See Case Narrative 

Surrogate Name 

Result Q MRL MDL 
Dilu 
Fac 

Vinyl Chloride 
Trichlorofluoromethane 
1,1 -Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 . 1 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

10/31/08 
10/31/08 
10/31/08 

KWG0811703 
KWG0811703 * 
KWG0811703 

KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 
KWG0811703 . * 

ND U 2.0 0.19 

ion Date 
or Extracted 

Date 
Analyzed 

Extraction 
Lot 

10/31/08 10/31/08 KWG0811703 

%Rec 
Control 
Limits 

Date 
Anal>'zed Note 

Note 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

92 
101 
81 

75-120 
80-128 
75-117 

10/31/08 
10/31/08 
10/31/08 

Acceptable 
Acceptable 
Acceptable 

Printed: 11/24/2008 11:06:53 
u:\Stealth\Cry5tal.ipt\FoiTnl m.rpt Merged 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engineering Company Service Request No.: K0810360 
Project: Boomsnub Date Received: 10/22/2008 
Sample Matrix: Water 

CASE NARRATIVE 

AU analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier IU validation deliverables including 
summaiy forms and aU of the associated raw data for each of the analyses. When appropriate to the method, method 
blank results have been reported with each analytical test. 

Sample Receipt 

Thirty two water samples were received for analysis at Columbia Analytical Services on 10/22/2008. The samples 
were received in good condition and consistent with the accompanying chain of custody form. The samples were 
stored in a refrigerator at 4°C upon receipt at the laboratory. 

Total Metals 

No anomalies associated with the analysis of these samples were observed. 

Volatile Organic Compounds by EPA Method 8260B 

Initial Calibration Exceptions: 
The primary evaluation criterion was exceeded for the following analyte in Initial Calibration (ICAL) ID 7782: 
Trichlorofluoromethane. In accordance with CAS standard operating procedures, the altemative evaluation specified 
in the EPA method was performed using the mean Relative Standard Deviation (RSD) of all analytes in the 
calibration. The result ofthe mean RSD calculation was 7.9%. The calibration meets the alternative evaluation 
criteria. Note that CAS/Kelso policy does not allow the use of averaging if any analyte in the ICAL exceeds 30% 
RSD. 

Continuing Calibration Verification Exceptions: 
The CAS control criterion for the following analyte was not met in Continuing Cahbration Verification (CCV) 
J:\MS18\1030F003.D and J:\MS18\1030F039.D: l,2-Dibromo-3-chloropropane. In accordance with CAS standard 
operating procedmes, an MRL check standard containing the analyte of concem was analyzed each day of analysis. 
TTie MRL check standard verifies instrument sensitivity was adequate to detect the analyte at the MRL on the day of 
analysis. Because the sensitivity was shown to be adequate to detect the compound in question, and the field 
samples analyzed in this sequence did not contain the anal}4e in question, the data quahty has not been significantly 
affected. No further corrective action was feasible. 

The CAS control criterion for the following analyte was not met in Continuing Cahbration Verification (CCV) 
J:\MS13\1030F002.D: l,2-Dibromo-3-chloropropane. In accordance with CAS standard operating procedures, an 
MRL check standard containing the analyte of concem was analyzed each day of analysis. The MRL check 
standard was analyzed at O.Sppb; the MRL is 2.0ppb. This standard did not meet the response criteria. All samples 
associated with the CCV in question were reanalyzed (past the recommended holding time) to confirm the original 
undetected result. The original results were reported with the supporting data provided. 

Approved by I A A - Date /2 / / / ^ y 

file://J:/MS18/1030F003.D
file://J:/MS18/1030F039.D
file://J:/MS13/1030F002.D


Matrix Spike Recovery Exceptions: 
The matrix spike recovery of Trichlorofluoromethane for sample 0843002 was outside control criterion. Recovery 
in the Laboratory Control Sample (LCS) was acceptable, which indicates the analytical batch was in control. The 
matrix spike outlier suggests a potential high bias in this matrix. No further corrective action was appropriate. 

The duplicate matrix spike recoveries of Vinyl Chloride, Trichlorofluoromethane, 1,1-Dichloroethene, trans-1,2-
Dichloroethene and Tetrachloroethene (PCE) for sample 0843002 were outside control criteria. Recovery in the 
Laboratory Control Sample (LCS) was acceptable, which indicates the analytical batch was in control. The matrix 
spike outlier suggests a potential high bias in this matrix. No further corrective action was appropriate. 

Lab Control Sample Exceptions: 
The upper control criterion was exceeded for the following analyle in Laboratory Control Sample (LCS) 
KWG0811687-1: 1,2-Dichloroethane (EDC). The analyte in question was not detected in the associated field 
samples. The error associated with elevated recovery equates to a high bias. The sample data is not significantly 
affected. No further corrective action was appropriate. 

LJ 

u 

Approved by l'?rL\. Date / 2 / / / ^ 



rColumtJia 
.Analytical 

Services" 
n Empkiyee - Owned company 

CHAIN OF CUSTODY 
Cooler i t ' ^ 

1317 South 13th Ave. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222x07 • FAX (360) 636-1068 PAGE 

SR#:_ 

l^ OF 2 ^ COC # 

PROJECT NAME 

PROJECT NUMBER 
C > o n « > t , ^ t J i i < \ 

PROJECT MANAGER 
1 4 ^ q . ^ . f } ^ . d n x n 

COMPANY/ADDRESS 
^SLOOftJ H f t V » ^ A u / j ) t ^ C P A n J 

£7e^ FP^hxti^e^i t i i t i 

crrv/STATE/zip 
i 7 , / ^ ! l A J g I S T <>-r. 

E-IMIL ADDRESS 
fteu^cruue ^ U l A ^ e C O S " 

•^J FAXU 

A ^ ^ - 4 - S i - T 4 0 n 
SAMP1.ER'S SJGNATURE 

FAXU 

SAMPLE I.D. 
/ • ^ / 5 ^ ; A . t ^ 

DATE TIME LAB I.D. MATRIX REMARKS 

r) t t4^n4g| ' O ^ l \^-AZ 1 1 . U S . 
oft4:^o/rn j f l / i i . Li .111 J£ _uL J?L 

dafes^SSn ifiM. (^•^3 3 i ix; 

^TjOtfiitaatSSzi. fP / l r l jzBiiii i 2:^ U 

00 

REPORT REQUIREMENTS 

I. Routine Report: Method 

Blank, Surrogate, as 

required 

II. Report Dup., MS, MSD as 

required 

III. Data Validation Report 

(includes all raw data) 

J L IV. CLP Deliverable Report 

V. EDD 

INVOICE INFORMATION 

P.O. # U ^ q g - . n . g - A Q ^ T 

BIII To: f n \ ftpOLEUuE 

Circle which metals are to be analyzed: 

Total Metals: Al As Sb Ba Be B Ca Cd C o ^ ' S ^ u Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 

•INDICATE STATE HYDROCARBON PROCEDURE: AK CA Wl NORTHWEST OTHER: 

TURNAROUND REQUIREMENTS 

24 hr. 48 hr. 

5̂ Day 

V Standard (10-15 working days) 

Provide FAX Results 

. (CIRCLE ONE) 

SPECIAL INSTRUCTIONS/COMMENTS: 

Requested Report Date 

RELINQUISHED BY: 

Si§lTalure " Datb/Tirrfe 

Printed Name Firm 

RECEIVED BY: 

Date/Time 

Firm 

RELINQUISHED BY: 

Signature Date/Time 

Printed Name Firm 

RECEIVED BY: 

Signature Date/Time 

Printed Name Firm 

R C 0 C # 1 06/03 



Columbia Analytical Services 

Metals 

1 
INORGANIC ANALYSIS DATA PACKAGE 

Client: 

Project No.: 

Project Name: Boomsnub 

Matrix: 

EA Engineering, Science, and Tec 

14495.05 0017 

WATER 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810360 

10/21/08 

10/22/08 

ug/L 

N/A 

Sample Name: 0843049 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

0.9 

Lab Code: K0810360-029 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

0.9 

C 

U 

Q 

'1 

^̂  

_. 

% Solids: 0.0 

Comments: 

Form I - IN 

25 



Columbia Analytical Services 

Metals 

1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec Service Request: K0810360 

Project No.: 14495.05 0017 Date Collected: 10/21/08 

Project Name: Boomsnub Date Received:; 10/22/08 

Matrix: WATER Onits: ug/L 

Basis: ' N/A 

km-H3 
Sample Name: 0843050 Lab Code: K0810360-030 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

0.9 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

3.7 

C 

B 

Q 

% Solids: 0.0 

Comments: 

Form I - IN 

26 



Client: 
Project: 
Sample Matrix: 

COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date CoUected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

m'3o 
0843049 
K0810360-029 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Result Q MRL MDL 
Dilu 
Faci 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-l,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 ] 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 ] 
0.061 1 

0.077 1 
0.064 ] 
0.22 ] 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 

[ 11/03/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

KWGO811805 
KWGO811805 
KWG0811805 

KWGosnsos 
KWGO811805 
KWGO811805 

KWGO811805 
KWGO811805 
KWGO811805 

KWGO811805 
KWGO811805 
KWGO811805 

KWGO811805 
KWG0811805 
KWGO811805 

r̂  

r^ 

--

. 

Hexachlorobutadiene ND U 2.0 0.19 

Units: ug/L 
Basis: NA 

Level: Low 

;ion Date Date Extraction 
or Extracted Analyzed Lot Nof" 

11/03/08 11/04/08 KWGO811805 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

97 
101 
93 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 

U 

CoiTunents: 

Printed: 11/17/2008 14:54:18 
u:\Stealth\Ciystal.ipt\Foniil m.rpt Merged 

Form IA - Organic 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810360 
Date Collected: 10/21/2008 
Date Received: 10/22/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

AHid-'/3 
0843050 
K0810360-030= 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Hexachlorobutadiene 

Surrogate Name 

Result Q MRL MDL 
Dilution 
Factor 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Orbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibronio-3-chloropropane 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

U 
U 
U 

U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/03/08 
11/03/08 
11/03/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

11/04/08 
11/04/08 
11/04/08 

KWGO811805 
KWG0811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWG0811805 

KWGO811805 
KWGO811805 
KWGO811805 

KWGO811805 
KWGO811805 
KWG0811805 

KWGO811805 
KWG0811805 
KWG0811805 

ND U 2.0 0.19 

Date 
Extracted 

Date 
Analyzed 

Extraction 
Lot 

11/03/08 11/04/08 KWG0811805 

%Rec 
Control 
Limits 

Date 
Analyzed Note 

Note 

Dibromoflupromethane 
Toluene-d8 
4-Bromofluorobenzene 

Comments: 

97 
100 
94 

75-120 
80-128 
75-117 

11/04/08 
11/04/08 
11/04/08 

Acceptable 
Acceptable 
Acceptable 
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u:\Stealth\Ciystal.rpt\Foimlnupt Merged 

Form IA - Organic 

228 

Page 1 of 1 
Superset Reference: RR95481 

file://u:/Stealth/Ciystal.rpt/Foimlnupt


COLUMBIA ANALYTICAL SERVICES, INC. 

Client: EA Engineering Science and Technology Service Request No.: K0810564 
Project: Boomsnub Date Received: 10/29/2008 
Sample Matrix: Water 

CASE NARRATIVE 

AU analyses were performed consistent with the quahty assurance program of Columbia Analytical Services, Inc. L ^ 
(CAS). This report contains analytical reisults for samples designated for Tier III vahdation dehverables mcluding 
simmiary forms and all of the associated raw data for each of the analyses. When appropriate to the method, method r ^ 
blank results have been reported with each analytical test. 

Sample Receipt 
r 

Eleven water samples were received for analysis at Columbia /^alytical Services on 10/29/2008. The samples were I ^ 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4°C upon receipt at the laboratory. r -

General Chemistry Parameters '̂  ^ 

No anomalies associated with the analysis of these samples were observed. f 

Total and Dissolved Metals 

No anomalies associated with the analysis of these samples were observed. 
— > 

Volatile Organic Compounds bv EPA Method 8260B 

Initial Calibration Exceptions: [^ 
The primary evaluation criterion was exceeded for the following analyte in Initial Calibration (ICAL) ED 7782: 
Trichlorofluoromethane. In accordance with GAS standard operating procediu-es, the altemative evaluation ^^ 
specified in the EPA method was performed using the mean Relative Standard Deviation (RSD) of all analytes in 
the calibration. The result ofthe mean RSD calculation was 7.9%. The cahbration meets the altemative evaluation LJ 
criteria. Note that CAS/Kelso pohcy does not allow the use of averaging if any analyte in the ICAL exceeds 30% 
RSD. 

Continuing Calibration Verification Exceptions: 
The upper control criterion was exceeded for the following analytes in Continuing Calibration Verification (CCV) 
J:\MS18\1106F007.D: Trichlorofluoromethane. The field samples analyzed in this sequence did not contain the 
analyte in question. Since the apparent problem equates to a potential high bias, the data quality is not affected. No LJ 
further corrective action was required. 

The CAS control criterion for the following analytes was not met in Continuing Cahbration Verification (CCV) 
J:\MS18\1106F007.D: l,2-Dibromo-3-chloropropane. In accordance with CAS standard operating procediu ês, an 
MRL check standard containing the analyte of concem was analyzed each day of analysis. The MRL check standard 
verifies instrument sensitivity was adequate to detect the analyte at the MRL on the day of analysis. Because the 
sensitivity was shown to be adequate to detect the compound in question, and the field samples analyzed in this LJ 
sequence did not contain the analyte in question, the data quahty has not been significanfly affected. No further 
corrective action was feasible. r^ 

Approved by tp -̂>--- Date_ ' H ^ 
LJ 

file://J:/MS18/1106F007.D
file://J:/MS18/1106F007.D


The CAS control criterion for the following analyte was not met in Continuing Cahbration Verification (CCV) 
J:\MS18\1106F007.D: Bromofonn. This compound is not in the hst of analytes reported in the associated samples 
but is required by the method to meet response factor criteria which it does. No further corrective action was 
feasible. 

Matrix Spike Recovery Exceptions: 
The matrix spike recoveries of Vinyl Chloride, Trichlorofluoromethane and Tetrachloroethene (PCE) for sample 
Batch QC were outside control criteria. Recovery in the Laboratory Control Sample (LCS) arid DupUcate 
Laboratory Control Sample (DLCS) were acceptable, which indicates die analytical batch was m control. The 
matrix spike outlier suggests a potential high bias in this matrix. No further corrective action was appropriate. 

Approved by IpoO-^ Date l^^lo'i'^Y iJio-JA 
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Columbia Analytical Services 

Metals 

1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 14495.05 0017 

Project Name: Boomsnub 

Matrix: WATER 

tM^ - l l 

Service Request: 

Date Collected: 

Date Received: 

tJnits: 

Basis: 

K0810564 

10/27/08 

10/29/08 

ug/L 

N/A 

Sample Name: 0844067 Lab Code: K0810564-003 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MKL 

5.0 

MDL 

0.9 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

0.9 

C 

U 

Q 

% Solids: 0.0 

Comments: 

Form I - IN 
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Columbia Analytical Services 

Metals 

- 1 -
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No.: 14495.05 0017 

Project Name: Boomsnub 

Matrix: WATER 

hUMI 

Service Request: 

Date Co l l ec t ed : 

Date Received: 

t Jn i t s : 

B a s i s : 

K0810564 

1 0 / 2 7 / 0 8 

1 0 / 2 9 / 0 8 

u g / L 

N/A 

Sample Name: 0844067 Lab Code: K0810564-003 DISS 

Analyte 

Irori 

Analysis 
Method 

200.7 

MRL 

20.0 

MDL 

4.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

206 

C Q 

% S o l i d s : 

Comments; 

0 .0 

Form I - IN 
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Columbia Analytical Services 

Metals 

I 
INORGANIC ANALYSIS DATA PACKAGE 

Client: 

Project No. : 

Project Name: 

Matrix: 

EA Engineering, Science, and Tec 

14495.05 0017 

Boomsnub 

WATER 

Miljj'LS 

S e r v i c e R e q u e s t : 

D a t e C o l l e c t e d : 

Da te R e c e i v e d : 

T J n i t s : 

B a s i s : 

K0810564 

1 0 / 2 8 / 0 8 

1 0 / 2 9 / 0 8 

u g / L 

N/A 

Sample Name: 0 8 4 4 0 6 9 Lab Code: K 0 8 1 0 5 6 4 - 0 0 5 D I S S 

Analyte 

Iron 

Analysis 
Method 

200.7 

MRL 

20.0 

MDL 

4.0 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

19.7 

C 

B 

Q 

% S o l i d s : 0 . 0 

C o m m e n t s : 

LJ 

LJ 

Form I - IN 
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Columbia Analytical Services 

Metals 

- 1 
INORGANIC ANALYSIS DATA PACKAGE 

Client: EA Engineering, Science, and Tec 

Project No. : 14495.05 0017 

Project Name: Boomsnub 

Matrix: WATER 

kH'kl-Q s 

Service Request: 

Date Collected: 

Date Received: 

Units: 

Basis: 

K0810564 

10/28/08 

10/29/08 

ug/L 

N/A 

Sample Name: 0844069 Lab Code: K0810564-005 

Analyte 

Chromium 

Analysis 
Method 

200.7 

MRL 

5.0 

MDL 

0.9 

Dil. 
Factor 

1.0 

Date 
Extracted 

11/20/08 

Date 
Analyzed 

11/21/08 

Result 

8.2 

C Q 

% Solids: 0.0 

Comments: 

Form I - IN 

38 



COLUMBIA ANALYTICAL SiERVICES, INC. 

Analytical Results 

Client: 
Project: 
Sample Matrix: 

EA Engineering, Science, and Technology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810564 
Date CoUected: 10/27/2008 
Date Received: 10/29/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0844066 
K0810564-002 

EPA 5030B 
8260B 

Volatile Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

n 

Analyte Name 
Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-l,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Residt 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

Q 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50. 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

Dilut 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

0.19 1 

tion Date 
tor Extracted 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 

Date 
Analyzed 
11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 

Extraction 
Lot Nof 

KWG0811956 
KWG0811956 
KWG0811956 ^ 

KWG0811956 
KWG0811956 
KWG0811956 

KWG0811956 
KWG0811956 
KWG0811956 

KWG0811956 
KWG0811956 *-
KWG0811956 

KWG0811956 
KWG0811956 l-
KWG0811956 * 

KWG0811956 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

93 
101 
80 

75-120 
80-128 
75-117 

11/06/08 
11/06/08 
11/06/08 

Acceptable 
Acceptable 
Acceptable 

L J 

Comments: 

Printed: 11/14/2008 17:55:04 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

EA Engineering, Science, and Teclmology 
Boomsnub/14495.05 0017 
Water 

Service Request: K0810564 
Date CoUected: 10/27/2008 
Date Received: 10/29/2008 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

0844067 
K0810564-003 

EPA 5030B 
8260B 

VolatUe Organic Compounds 

Units: ug/L 
Basis: NA 

Level: Low 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Result 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

MRL 

0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

Dilu 
MDL Fac 

0.071 1 
0.086 1 
0.10 1 

0.23 1 
0.036 1 
0.048 1 

0.045 1 
0.050 1 
0.057 1 

0.068 1 
0.073 1 
0.061 1 

0.077 1 
0.064 1 
0.22 1 

tion Date 
tor Extracted 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

Date 
Analyzed 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

Extraction 
Lot Note 

KWG0811956 
KWG0811956 
KWG0811956 

KWG0811956 
KWG0811956 
KWG0811956 

KWG0811956 
KWG0811956 
KWG081I956 

KWG08n956 
KWG0811956 
KWG0811956 

KWG0811956 
KWG0811956 
KWG0811956 * 

Hexachlorobutadiene ND U 2.0 0.19 11/06/08 11/06/08 KWG0811956 

* See Case Narrative 

Surrogate Name %Rec 
Control 
Limits 

Date 
Analyzed Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

93 
99 
80 

75-120 
80-128 
75-117 

11/06/08 
11/06/08 
11/06/08 

Acceptable 
Acceptable 
Acceptable 

Comments: 

Printed: 11/14/2008 17:55:05 
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COLUMBLV ANALYTICAL SERVICES, INC. 

Analytical Results c 
Client: EA Engineering, Science, and Technology 
Project: . Boomsnub/14495.05 0017 
Sample Matrix: Water 

Sample Name: 0844069 
Lab Code: K0810564-005 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analyte Name 

Vinyl Chloride 
Trichlorofluoromethane 
1,1-Dichloroethene 

Methylene Chloride 
Bromodichloromethane 
trans-1,2-Dichloroethene 

cis- 1,2-Dichloroethene 
1,1,1 -Trichloroethane (TCA) 
Dibromochloromethane 

Carbon Tetrachloride 
1,2-Dichloroethane (EDC) 
Trichloroethene (TCE) 

Tetrachloroethene (PCE) 
1,1,2,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

Hexachlorobutadiene 

Surrogate Name 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

Result 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 

%Rec 

99 
99 
94 

Q 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

VolatUe Organ 

Control 
Limits 

75-120 
80-128 
75-117 

MRL 
0.50 
0.50 
0.50 

2.0 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
0.50 

0.50 
0.50 
2.0 

2.0 

ic Compounds 

MDL 
0.071 
0.086 
0.10 

0.23 
0.036 
0.048 

0.045 
0.050 
0.057 

0.068 
0.073 
0.061 

0.077 
0.064 
0.22 

0.19 

Date 
Analyzed 

11/07/08 
11/07/08 
11/07/08 

Dilution 
Factor 

Note 

Acceptable 
Acceptable 
Acceptable 

Date 
Extracted 
11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 
11/06/08 
11/06/08 

11/06/08 

Service Request: 
Date Collected: 
Date Received: 

] 

Date 
Analyzed 
11/07/08 
11/07/08 
11/07/08 

11/07/08 
11/07/08 
11/07/08 

11/07/08 
11/07/08 
11/07/08 

11/07/08 
11/07/08 
11/07/08 

11/07/08 
11/07/08 
11/07/08 

11/07/08 

Units: 
Basis: 

^vel: 

K0810564 
10/28/2008 
10/29/2008 

ug/L 
NA 

Low n 

Extraction 
Lot NolT 

KWG08]1989 
KWG0811989 
KWG0811989 

KWG0811989 
KWG0811989 
KWG0811989 

KWG0811989 
KWG08]1989 
KWG0811989 

KWG0811989 
KWG0811989 
KWG0811989 

KWG0811989 
KWG0811989 
KWG0811989 

KWG0811989 

L 

. — ) 

. i 

-^ 

L J 

c 
c 
[ 

Comments: 
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Columbia 

2655 Park Center Drive, Suile A Simi Valley, California 93065 (805) 526-7161 (805) 526-7270 fax ^ E S Qm^virp^« 

An Employee • Owned Company 

LABORATORY REPORT 

November 13, 2008 

Jil Frain 
EA Engineering, Science, and Technology 
12011 NE 1st St. Suite 100 
BeUevue, WA 98005 

RE: Boomsnub /14495.05 0017 

Dear Jil: 

Enclosed are the results ofthe sample(s) submitted to our laboratory on 10/30/08. For your reference, 
these analyses have been assigned our service request number K0810635. 

All analyses were performed in accordance with our laboratory's quality assurance program. Results are 
intended to be considered in their entirety and apply only to the samples analyzed and reported herein. 
Your report contains pages. 

Columbia Analytica! Services, Inc. is certified by the Califomia Department of Health Services, NELAP 
Laboratory Certificate No. 0211 SCA; /Arizona Department of Health Services, Certificate No. /VZ0694; 
Florida Department of Health, NELAP Certification E871020; New Jersey Department of Environmental 
Protection, NEL/J> Laboratory Certification JD #CA009; New York State Department of Health, 
NELAP NY Lab ID No: 11221; Oregon Environmental Laboratory Accreditation Program, NELAP ID: 
CA20007; The American Industrial Hygiene Association, Laboratory #101661; Department of the Navy 
(NFESC); Pennsylvania Registration No. 68-03307. Each of the certifications listed above have an 
explicit Scope of Accreditation that applies to specific matrices/methods/analytes; therefore, please 
contact me for information corresponding to a particular certification. 

If you have any questions, please call me at (805) 526-7161. 

Respectfiilly submitted, 

Columbia Analytical Services, Inc. 

Kate Aguilera 
Project Manager 

m NELAP Accredited 1 0 5 1 ACIL Seal of Excellence Award ©lawRncycud 



mt 

2655 Park Center Drive, Suite A Simi Valley, California 93065 (805)526-7161 (805) 526-7270 fax j i P — l i ^ ' ^ o r v i r r * ; " 

Columbia 

(m 

An Employee - Owned Company 

Client: EA Engineering, Science, and Technology CAS Project No: K0810635 
Project: Boomsnub / 14495.05 0017 

CASE NARRATIVE 

The sample(s) were received intact tmder chain of custody on 10/30/08 and were stored in accordance 
with the analytical method requirements. Please refer to the sample acceptance check form for additional 
information. The results reported herein are applicable only to the condition ofthe sample(s) at the time 
of sample receipt. 

Methane. Ethene and Ethane Analvsis 

The samples were analyzed for methane, ethene and ethane using a gas chromatograph equipped with a 
flame ionization detector (FID). A known amount of liquid was displaced by injecting 8.0 miUiliters of 
helium creating a headspace in the sample vial. Each sample vial was agitated using a sonic disrupter for 
fifteen minutes and then allowed to equihbrate for at least two hours. A volume of the headspace was 
withdrawn using a gas-tight syringe and analyzed using a manual injection technique. The amotmt of 
dissolved gases (methane, ethene and ethane) in the original sample was calculated using Henry's Law. 
This method was performed with guidance, fi'om RSK 175. 

The results of analyses are given in the attached laboratory report. All results are intended to be 
considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is noi responsible for 
utilization of less than the complete report. 

L J 

L J 

U 

U 

f 
NELAP Acnredlled 1 0 5 2 *'^"- ^^'' ' ° ' Excellence Award © lam. Recdw 



Intra-Network Chain of Custody 
1317 South 13th Avenue • Kelso, WA 98626 • 360-577-7222 • FAX 360-636-1068 

Project Name: 

Project Number: 

Project Manager: 

Company: 

Lab Code 

K0810635-010 

Boomsnub 

14495.05 0017 

Glenn Hayman 

EA Engineering, Science and Technology 

Client Sample VD tt of Cont. 

0844085 3 
Matrix 

Water 

Sample 

Date Time 

10/29/08 1745 

Date 
Received 

10/30/08 

Send To 

SIMrV ALLEY 

as 
OS 

V 

o 
CJI 
CO 

CAS Contact: Lynda Huckestein 

Special Instructions/Comments Turnaround Requirements 

_RUSH (Surcharges Apply) 

PLEASE CIRCLE WORKDAYS 

1 2 3 4 5 

STAIVDARD 

Requested FAX Date: 

Requested Repoit Date: 11/17/08 

Report Requirements 
_ I Results Only 

C ^ i 

n. Results + QC Summaries 

m. Results -f QC and Calibration Summaries 

Data Validation Report with Raw Data 

PQUMDUJ _tL 

EDD _y_ 

Vi^^ ' ^ 

Invoice Information 

P0# 

K0810635 

Bill to 

"•'H-'-i-Bv̂  / ^ M J ^ //tA " m i l ML Received By: Ajibill Numben 

Pagel 



COLUMBIA ANALYTICAL SERVICES, INC. 

INSULTS OF ANALYSIS 
Page 1 of I 

Client: EA Engineering, Science and Technology 
Client Sample ID: 0844085 A H C J - ^ 2 

Client Project ID: Boomsnub /14495.05 0017 
CAS Project ID: K0810635 
CAS Sample ID: K0810635-010 

Test Code: 
Instrument ID: 
Analyst: 
Matrix: 
Test Notes: 

RSK 175 
HP5890A/GC10/FID 
Wade Henton/Chris Comett 
Water 

Date Collected: 10/29/08 { 
Date Received: 10/30/08 [ 
Date Analyzed: 11/6/08 

Volume(s) Analyzed: 0.10 ml(s) 

CAS# 

74-82-8 
74-85-1 
74-84-0 

Compound 

Methane 
Ethene 
Ethane 

Result 
jig/L 

ND 
ND 
ND 

MRL 
Ug/L 
0.50 
1.5 

0.50 

MDL 
UgA. 
0.30 
0.19 
0.11 

Data 
Qualifier 

ND = Compound was analyzed for, but not detected above the laboratory detection limit. 
MRL = Method Reporting Limit - The minimum quantity ofa target analyte that can be confidently determined by the referenced method. 

K08I063S_RSKI75-FID_0811111038_SS.xls • Saraple(IO) 
Verified By: j£f. _Date: l l l . u L ^ i r 

FID_ALL.Xl,T . PageNo,: 

1056 




