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Regulatory Information 
 
Regulatory Agency:  Maryland Department of the Environment 
Agency Contact:  Jenny Herman 
Case Number:   Case No. 10-0339-BA 
Current Case Status:  Dual Phase Extraction System Operation  

Monthly well gauging 
Quarterly monitoring well sampling 
Quarterly indoor air quality (IAQ) sampling (1207 Chesaco Ave.)   
Quarterly residential sump sampling (1207, 1209, and     

             1209 1/2 Chesaco Ave) 
Bi-annual recovery well sampling. 

Reporting Period:  Quarterly Sampling: First Quarter 2015 
System operation: 1-1-15 through 3-31-15 

 
General Site Information 
 
Royal Farms Contact:   Tom Ruszin 
Consultant Contact:   Jeff Stein/James Wolf 
Facility Status:    Operating fuel station 
Area Property Use: See Site Vicinity, Site Features and Site Utility Maps 

(Figures 1, 2 and 3 in Attachment A) 
Monitoring Wells:  MW-1, MW-3, MW-9, MW-10 through MW-13,  

MW-18 through MW-30, and CMW-1 and CMW-2 
Recovery Wells: MW-2R, MW-4R, MW-5R, MW-6, MW-7R, MW-8R, MW-

14 through MW-17 
Potable Wells:  None 
Liquid Phase Hydrocarbon  
(LPH) Present:    A sheen was last observed in MW-6 on Dec. 6, 2013  
Min/Max Groundwater Elevation: 72.42 feet / 88.59 feet on February 3, 2015 
Groundwater Flow Direction:  Northwest 
   
Project Summary 
 
1993:   Four underground storage tanks (USTs) were installed at the Site. 
2007: Tank top upgrade conducted and double walled piping was installed. 
Dec. 15, 2009: MDE Oil Control Program (OCP) opened a case in response to a report of 

evidence of a petroleum spill at 1205 Chesaco Avenue, which adjoins the 
Site to the north.  Fuel dispensers were shut down.  24-hour enhanced fluid 
recovery (EFR) activities via vacuum trucks were begun.  Installed first 
monitoring well (MW-1). 

Dec. 16, 2009: Installed MW-2 through MW-9. 
Dec. 19, 2009 MDE authorized EFR activity to be changed to 8 hours per day, seven 

days per week.   
Dec. 18, 2009: Begun operation of Soil-vapor extraction (SVE) system. 
Jan. 8, 2010:  MDE authorized EFR activity to be changed to 8 hours per day, five days 

per week. 
Jan. 11, 2010 MDE approved AEC’s Subsurface Investigation Work Plan. 
Jan. 22-28, 2010: A subsurface investigation including 24 direct push borings was performed.  

The borings were located on the Site and on the 1205 and 1207 Chesaco 
Ave. properties.  Temporary piezometers were installed. 
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Feb. 5, 2010: MDE authorized EFR activity to be changed to 4 hours per day, three days 
per week and two liquid phase hydrocarbon (LPH) hand-bailing events per 
week. 

Apr. 14, 2010 Temporary piezometers installed in January were abandoned. 
June 11, 2010: MDE required EFR activity to be changed to 8 hours per day, three days 

per week and two LPH hand-bailing events per week. 
June 15, 2010: MDE approved AEC’s Supplemental Subsurface Investigation Work Plan. 
July 23, 2010: MDE approved AEC’s Design Basis Summary 1205 Chesaco Ave. 

Residence Sump Water Treatment System, and 1207 Chesaco Ave. 
Indoor Air Investigation Work Plan. 

July 2010: Installed MW-10 through MW-14. 
Sept. 21, 2010: MDE approved AEC’s St. Clements School Environmental Investigation 

Work Plan. 
Oct. 1, 2010: An estimated 4,313 gallons of LPH was estimated to have been removed 

from the Site since recovery activities began. 
Oct. 10-11 2010: Eight direct push borings were advanced in locations along Chesaco Ave., 

from the site proceeding northwest to Old Philadelphia Ave. 
November 2010: Sump water treatment system installed at 1205 Chesaco Avenue 

residence. 
Jan. 26 2011: MDE approved the installation of a dual phase remediation system. 
March 1, 2011: MDE approved discontinuation of regular EFR events and AEC’s Granular 

Activated Carbon Bed Removal Work Plan. 
March 9-10, 2011: Began quarterly indoor air quality (IAQ) sampling.  Samples were taken 

from the 1205 Chesaco Ave. property. 
April 26-27, 2011: IAQ samples taken from the 1207 Chesaco Ave. residence and from the 

Royal Farms Store (7950 Pulaski Hwy.). 
June 16-21, 2011: Installed Monitoring wells: MW-2R, MW-4R, MW-5R, MW-7R, MW-8R, and 

MW-15 through MW-22. 
Dec. 2, 2011: MDE issued a letter re-initiating EFR events until the Dual phase extraction 

remediation system could become operational. 
Dec. 14, 2011: Dual phase extraction remediation system was activated.   
Feb. 6, 2012: After review of AEC’s report of a 14-day pilot study of the dual phase 

remediation system: MDE gives permission to remove vapor control 
devices including an activated carbon control unit and catalytic oxidizer.  

April 27, 2012: AEC submitted Focused Risk Assessment – Vapor Intrusion at 1207 
Chesaco Ave. to MDE. 

May 15, 2012 MDE gives authorization to remove SVE system and discontinue sump 
water sampling at 1205 Chesaco Avenue.  MDE also authorizes removal of 
carbon filtration units from the sump discharge line. 

May 29, 2012: Use of SVE system is permanently discontinued. 
July 20, 2012: AEC submitted Groundwater Quality Report - Third Quarter 2012 and Dual 

Phase Extraction System Performance and Monitoring Summary – April 1, 
2012 through June 30, 2012 to MDE. 

Aug. 28, 2012: MDE approved AEC’s Additional Monitoring Well Installation Plan for the 
installation on two additional monitoring wells (MW-23 and MW-24). 

Oct. 2, 2012: MDE issued a letter to modify IAQ testing requirements to discontinue 
sampling at the 1205 Chesaco Ave. residence. 

Oct. 30, 2012: AEC submitted Groundwater Quality Report - Fourth Quarter 2012 and 
Dual Phase Extraction System Performance and Monitoring Summary – 
July 1, 2012 through September 30, 2012 

Dec. 5, 2012: AEC submitted Additional Monitoring Well Installation – Report of Results 
to MDE. 

Jan. 8, 2013: AEC submitted Indoor Air Quality Sampling – Fourth Quarter 2012 to MDE. 
Jan. 14, 2013: Fourth Quarter - Discharge Monitoring Report submitted to the MDE. 
Jan. 15, 2013: MDE issues Modification to Sampling Requirements approving monthly 

well gauging, and semi-annual recovery well sampling.  MDE requires 
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quarterly sump water samples be taken from 1207, 1209, and 1209.5 
Chesaco Ave. 

Feb. 7, 2013: AEC submitted Groundwater Quality Data Pack – 1st Quarter 2013 to MDE. 
Feb. 11, 2013: AEC submitted a revised Quarterly Progress Report – 4th Quarter 2012 to 

MDE. 
March 26, 2013: Submitted Indoor Air Quality and Sump Water Sampling – First Quarter 

2013 to MDE.  
March 28, 2013: Submitted CAP Addendum to MDE. 
April 16, 2013: First Quarter - Discharge Monitoring Report submitted to the MDE.   
May 14, 2013: Submitted Quarterly Progress Report – 1st Quarter 2013 to MDE. 
May 29, 2013: MDE issued a letter requesting modifications to the CAP Addendum, dated 

March 28, 2013. 
July 3, 2013: Submitted Revised CAP Addendum to MDE. 
July 10, 2013: Second Quarter - Discharge Monitoring Report submitted to the MDE.  
August 6, 2013 AEC submitted Quarterly Progress Report – 2nd Quarter 2013 to MDE. 
August 13, 2013 AEC submitted Additional Monitoring Well Installation Work Plan to MDE. 
September 4, 2013 MDE authorizes the Revised CAP Addendum. 
September 12, 2013 MDE authorizes Additional Monitoring Well Installation Work Plan. 
October 4, 2013 Third Quarter - Discharge Monitoring Report submitted to MDE. 
October 30, 2013 AEC submitted Additional Monitoring Well Installation Report. 
November 11, 2013 AEC submitted Quarterly Progress Report – 3rd Quarter 2013 to MDE.  
 AEC submitted Work Plan for Post Building Demolition Subsurface 

Investigation to MDE. The work plan included proposed plans to perform a 
limited subsurface investigation including test-pitting beneath the former 
residence located at 1205 Chesaco Avenue following its demolition.  

January 29, 2014 Fourth Quarter - Discharge Monitoring Report submitted to MDE. 
January 30, 2014 MDE issued a letter - Approval of Work Plans authorizing alteration of the 

IAQ sampling procedures, demolition of the residence located on the 1205 
Chesaco Ave. property and a subsurface investigation beneath the 
residence, and expansion of the remediation system to include MW-6. 

February 14, 2014 AEC submitted Quarterly Progress Report – 4th Quarter 2013 to MDE. 
April 30, 2014 First Quarter - Discharge Monitoring Report submitted to MDE. 
May 6, 2014 AEC submitted Quarterly Progress Report – 1st Quarter 2014 to MDE. 
May 27, 2014 AEC submitted a letter to MDE summarizing Post Building Demolition 

Subsurface Investigation. 
July 24, 2014 Second Quarter - Discharge Monitoring Report submitted to MDE. 
July 30, 2014 AEC submitted Quarterly Progress Report – 2nd Quarter 2014 to MDE. 
October 7, 2014 AEC submitted Quarterly Progress Report – 3rd Quarter 2014 to MDE. 
November 3, 2014 Third Quarter - Discharge Monitoring Report submitted to MDE. 
January 9, 2015 Fourth Quarter - Discharge Monitoring Report submitted to MDE. 
February 6, 2015 AEC submitted Quarterly Progress Report – 4th Quarter 2014 to MDE. 
 
 
Work Authorized and Performed During this Quarter 
 
January 7: System Operations and Maintenance (O&M), well gauging, and discharge 

samples taken. 
January 8&9:  Quarterly groundwater sampling of the monitoring well network. 
January 20:  O&M and discharge sample taken. Air-stripper clean-out. 
February 3:  O&M, and well gauging visit. Discharge sample taken. 
February 17:  O&M and discharge sample taken. 
March 6:  O&M and discharge sample taken. 
March 17:  O&M, and well gauging visit. Discharge sample taken. 
March 24-26:  IAQ and sump water samples collected. 
March 31:  O&M and discharge sample taken. 
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The groundwater samples were collected on January 8 and 9, 2015 and analyzed according to 
Environmental Protection Agency (EPA) protocols from the monitoring well and recovery well 
networks. Groundwater samples were collected by first gauging and purging at least three well 
volumes using a dedicated PVC bailer. After purging, each well was allowed to recharge for a 
period of at least one hour. Groundwater samples were analyzed for volatile organic compounds 
(VOCs) including fuel oxygenates per EPA Analytical Method 8260 and Total Petroleum 
Hydrocarbons (TPH) Diesel Range Organics (DRO) and Gasoline Range Organics (GRO) per EPA 
Analytical Method 8015B.  
 
A groundwater gradient map depicting groundwater flow direction on the day of quarterly sampling 
is included as Figure 4 in Attachment A. Table 1 in Attachment B provides current and historical 
groundwater elevation data based on an arbitrary benchmark of 100 feet.  
 
Groundwater Sampling Results 
 
The results of the laboratory analysis show that concentrations of petroleum constituents above 
regulatory standards (MDE Cleanup Standards for Type I and II Aquifers, June 2008), were 
detected in groundwater samples collected from all monitoring wells, with the exception of MW-11, 
MW-12, MW-15, MW-20, MW-30, and CMW-2. Laboratory analysis shows that the maximum 
concentration of benzene, toluene, ethylbenzene and xylenes (total BTEX) in the wells sampled 
was 6,392 micrograms per liter (µg/L) in MW-1. The maximum methyl-tert butyl ether (MTBE) 
concentration was 323 µg/L in the sample obtained from MW-29. It should be noted that 
groundwater in the site vicinity is not used as a potable water source.  
 
Laboratory analytical results for monitoring well MW-1 indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of ethylbenzene, n-propylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. All other analytes were below 
detection limits (BDL). 
 
Laboratory analytical results for monitoring well MW-2R indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of ethylbenzene, isopropylbenzene (cumene), n-
propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-3 indicate a concentration of TPH DRO, above 
regulatory standards. Laboratory analytical results for this sample also show detectable levels of 
benzene, tert-butanol (TBA), diisopropyl ether (DIPE), ethylbenzene, and MTBE. All other analytes 
were BDL. 
 
Laboratory analytical results for monitoring well MW-4R indicate benzene and TPH DRO 
concentrations above regulatory standards. Laboratory analytical results for this sample also show 
detectable levels of TBA, DIPE, ethylbenzene, MTBE, and 1,2,4-trimethylbenzene. All other 
analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-5R indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of n-butylbenzene, ethylbenzene, cumene, MTBE, n-
propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-6 indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of acetone, TAA, DIPE, ethylbenzene, cumene, MTBE, n-
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propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-7R indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of TAA, sec-butylbenzene, DIPE, ethylbenzene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-8R indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of TAA, DIPE, ethylbenzene, cumene, MTBE, n-
propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and m- & p-xylenes. All 
other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-9 indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of TAA, DIPE, ethylbenzene, cumene, MTBE, n-
propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-10 indicate benzene, MTBE, TPH DRO, and 
TPH GRO concentrations above regulatory standards. Laboratory analytical results for this sample 
also show detectable levels of TAA, tert-Amyl methyl ether (TAME), TBA, and DIPE. All other 
analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-11 show all analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-12 show all analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-13 indicate a concentration of TPH DRO above 
the regulatory standard. Laboratory analytical results for this sample also show a detectable level of 
TAA. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-14 indicate benzene, naphthalene, TPH DRO, 
and TPH GRO concentrations above regulatory standards. Laboratory analytical results for this 
sample also show detectable levels of TAA, TBA, DIPE, ethylbenzene, cumene, MTBE, n-
propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-15 show all analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-16 indicate benzene, MTBE, naphthalene, 
TPH DRO, and TPH GRO concentrations above regulatory standards. Laboratory analytical results 
for this sample also show detectable levels of TAA, TAME, TBA, DIPE, ethylbenzene, and toluene. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-17 indicate a concentration of TPH DRO, 
above regulatory standards. Laboratory analytical results for this sample also show detectable 
levels of TAA, benzene, DIPE, and MTBE. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-18 indicate a concentration of TPH DRO, 
above regulatory standards. Laboratory analytical results for this sample also show detectable 
levels of TAA, TBA, and MTBE. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-19 indicate naphthalene, TPH DRO, and TPH 
GRO concentrations above regulatory standards. Laboratory analytical results for this sample also 



Royal Farms #64  Quarterly Progress Report 
OCP Case No. 10-0339-BA  AEC Project No. 05-056RF064 

6 
 

show detectable levels of n-butylbenzene, ethylbenzene, cumene, 4-isopropyltoluene, n-
propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-20 show all analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-21 indicate benzene, MTBE, naphthalene, 
TPH DRO, and TPH GRO concentrations above regulatory standards. Laboratory analytical results 
for this sample also show detectable levels of TBA, n-butylbenzene, DIPE, ethylbenzene, cumene, 
n-propylbenzene, toluene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and o-, m- & p-xylenes. 
All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-22 indicate TPH DRO above the regulatory 
standard. Laboratory analytical results for this sample also show detectable levels of benzene, 
DIPE, and MTBE. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-23 indicate benzene, MTBE, TPH DRO, and 
TPH GRO concentrations above regulatory standards. Laboratory analytical results for this sample 
also show detectable levels of TAA, TAME, TBA, DIPE, and o-xylenes. All other analytes were 
BDL. 
 
Laboratory analytical results for monitoring well MW-24 indicate detectable levels of benzene, 
DIPE, and MTBE below MDE standards. 
 
Laboratory analytical results for monitoring well MW-25 show a detectable level of MTBE below the 
regulatory standard. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-26 indicate a concentration of MTBE above the 
regulatory standard. Laboratory analytical results for this sample also show a detectable levels of 
benzene and DIPE. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-27 indicate benzene, MTBE, and TPH GRO 
concentrations above regulatory standards. Laboratory analytical results for this sample also show 
a detectable levels of TAME, TBA, and DIPE. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-28 indicate benzene, MTBE, Naphthalene, 
TPH GRO, and TPH DRO concentrations above regulatory standards. Laboratory analytical results 
for this sample also show detectable levels of TAA, TAME, TBA, DIPE, and o-xylenes. All other 
analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-29 indicate TPH GRO, benzene, and MTBE 
concentrations above regulatory standards. Laboratory analytical results for this sample also show 
detectable levels of TAME, TBA, and DIPE. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well MW-30 show all analytes were BDL. 
 
Laboratory analytical results for monitoring well CMW-1 indicate benzene, MTBE, and TPH GRO 
concentrations above regulatory standards. Laboratory analytical results for this sample also show 
detectable levels of TAME, DIPE, and TBA. All other analytes were BDL. 
 
Laboratory analytical results for monitoring well CMW-2 show all analytes were BDL. 
 
Figure 5 in Attachment A summarizes the latest total BTEX, naphthalene, MTBE, TPH GRO and 
TPH DRO groundwater quality data. Figure 6 in Attachment A contours the dissolved BTEX 
groundwater quality data. Figure 7 in Attachment A contours the dissolved benzene groundwater 
quality data. Figure 8 in Attachment A contours the dissolved MTBE groundwater quality data. 
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Table 2 in Attachment B summarizes current and historical groundwater analytical results. The 
laboratory analytical report is presented in Attachment C. Graphs 1 through 37 in Attachment D 
show benzene, MTBE, naphthalene, and total BTEX concentrations versus time for each of the 
monitoring and recovery wells. 
 
 
Contaminant Trends 
 
Groundwater 
 
Based on the results of Mann-Kendall constituent trend analysis (Attachment E) for the on-site wells 
(7950 Pulaski Highway and 1205 Chesaco Avenue) the following conclusions were made: 
 

 Decreasing benzene concentration trends were noted in MW-1, MW-2R, MW-3, MW-4R, 
MW-5R, MW-6, MW-7R, MW-9, MW-10, MW-14, MW-18, MW-19, and MW-21. A stable 
benzene concentration trend was noted in MW-13. Probable decreasing benzene 
concentration trends were noted in MW-8R and MW-17. No benzene concentration trends 
were noted in MW-15 and MW-20. No increasing benzene concentration trends were noted 
in any of the on-site wells. 

 
 Decreasing total BTEX concentration trends were noted in MW-1, MW-2R, MW-3, MW-4R, 

MW-5R, MW-6, MW-7R, MW-9, MW-10, MW-14, MW-17, MW-18, MW-19, and MW-21. A 
probable decreasing BTEX trend was noted in MW-8R. No total BTEX concentration trends 
were noted in MW-13 and MW-20. No increasing total BTEX concentration trends were 
noted in any of the on-site wells. 

 
Based on the results of Mann-Kendall constituent trend analysis (Attachment E) for the off-site wells 
the following conclusions were made: 
 

 Decreasing benzene concentration trends were noted in MW-11, MW-22, MW-23, and MW-
24. A stable benzene concentration trend was noted in MW-25 and CMW-2. No benzene 
concentration trends were noted in MW-12, MW-26, MW-29, MW-30, and CMW-1.  
Increasing benzene concentration trends were noted in MW-27 and MW-28. 

 
 Decreasing total BTEX concentration trends were noted in MW-11, MW-22, MW-23, and 

MW-24. A stable total BTEX concentration trend was noted in MW-25 and CMW-2. No total 
BTEX concentration trends were noted in MW-12, MW-26, MW-29, MW-30, and CMW-1. 
Increasing total BTEX concentration trends were noted in MW-27 and MW-28. 

 
A summary of the aforementioned conclusions is presented as Table 18 in Attachment B. 
 
Vapor 
 
Based on the results of Mann-Kendall constituent trend analysis (Attachment E) for the vapor 
effluent samples collected from the Site, the following conclusions were made: 
 

 A decreasing benzene concentration trend was noted.  
 

 A decreasing total BTEX concentration trend was noted.   
 
Based on the results of Mann-Kendall constituent trend analysis (Attachment E) for the PID 
readings collected from the effluent stack, the following conclusions were made: 
 

 A decreasing VOC concentration trend was noted.  
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Asymptotic Level Evaluation  
 
Hydrocarbon recovery estimate data is summarized in Tables 7, 8, and 9 in Attachment B and 
graphs 38 through 43 in Attachment D. Recovery estimate data collected to date indicates that 
dissolved and vapor phase recovery has reached asymptotic levels.    
 
Based on the data collected to date, AEC requests a trial shutdown of the dual phase extraction 
remediation system in order to begin a rebound evaluation as outlined in the Revised Corrective 
Action Plan Addendum dated June 27, 2013.  
 
Indoor Air Quality (IAQ) and Sump Water Sampling Results 
 
On March 24 through March 26, 2015 IAQ samples were obtained from the 1207 Chesaco Avenue 
residence. One sample was collected from the basement near the bottom of the stairs (IAQ-01), 
and a background ambient air sample was collected from the western (IAQ-AA) side of the exterior of 
the residence near the 1207 Chesaco basement door. Prior to sampling, all known VOC containing 
materials were removed from the 1207 Chesaco structure. In addition, tenants were asked to 
complete an Occupied Dwelling Questionnaire for Indoor Air Surveys (see Attachment F).  
 
Sampling was conducted using pre-cleaned, laboratory-supplied six-liter stainless steel summa 
canisters equipped with a 24-hour draw regulator. The IAQ SUMMA canisters were positioned 
between 51 inches and 64 inches above floor level. The regulator valve and the ball valve were 
then opened and the test started. The sample containers were filled over the appropriate time 
period.  Prior to exhausting the vacuum in the canisters near the end of the sample collection time, 
the canister valves were closed. Sample labels were firmly attached to the container side, and the 
following information was legibly and indelibly written on the labels: Facility name, Sample 
identification, Sampling date and time, and Sample collector’s initials. After the samples were 
collected and labeled, they were packaged for transport to the laboratory. The samples were 
shipped to Maryland Spectral Services, Inc. of Baltimore, Maryland for analysis of VOCs using EPA 
Analytical Method TO-15.  
 
The samples collected during this investigation did not contain fuel constituents above the MDE 
residential standard.  
 
In addition to the IAQ sampling effort, water which accumulated in basement sumps was sampled 
from the buildings located on the 1207 Chesaco Ave., 1209 Chesaco Ave., and 1209.5 Chesaco 
Ave. properties. The sump samples were collected on December 4, 2014. Samples were analyzed 
for VOCs including fuel oxygenates per EPA Analytical Method 8260 and TPH DRO and GRO per 
EPA Analytical Method 8015B. Concentrations were below laboratory detection limits for all 
analyzed compounds. 
 
Attachment B includes Tables 3 through 6 which summarize the current and historical analytical 
results from IAQ and sump sampling activities. The laboratory analytical reports and chain of 
custody documentation are presented in Attachment C.   
 
Dual Phase Extraction Remediation System Description 
 
System equipment is stationed at the southeastern corner of the Site property (equipment 
compound). The system control panel and electrical panel are mounted on the outside of the 
system building. The interior of the system building houses a liquid ring dual phase extraction 
pump, phase separation tanks, an integrated oil-water separator and air-stripper for LPH and 
dissolved phase hydrocarbon removal, two fluid transfer pumps, two bag filters, two activated 
carbon canisters connected in series for final groundwater treatment, and a flow totalizer to record 
total volume of groundwater treated. The equipment and wiring in the treatment room is rated for 
explosive environments.  
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Total fluids and soil vapors are extracted from the ten vertical extraction wells by a skid-mounted 
liquid ring vacuum pump. Extracted fluids and vapors from the recovery wells pass through primary 
and secondary vapor knock-out tanks for separation of recovered liquid and vapor phases. 
Separated liquids are directed to the oil-water separator/air stripper for groundwater and LPH 
separation. LPH, if present, is directed to a storage reservoir in the separator for collection, and the 
stripped water is directed through the bag filters and GAC vessels connected in series for final 
polishing prior to discharge.  
 
Dual Phase Extraction Remediation System Performance Summary 
 
System Operation 
Period:         1-1-15 through 3-31-15 
Operating Days:    86 out of 90 days      
System Compliance: Did not exceed discharge standards (General Discharge 

Permit No. MGD913823 and ARMA ID No. 005-9-1391). 
Compliance laboratory analytical results are provided in 
Attachment C. 

 
Groundwater Recovery  
Recovery Wells in Operation:   MW-2R, MW-4R, MW-5R, MW-6, MW-14, MW-15, MW-16,  

  MW-17 
Discharge in Period:        186,602 gallons   
Average System Flow Rate:      1.51 gpm 
Flow Rate per Utilized Recovery Well:     0.19 gpm 
Pre-System Start-up LPH (Cumulative):      4,393 gal  
System Dissolved Phase Recovery (Period/Cumulative):   0.00 / 0.55 gal 
Dissolved Phase Recovery per Recovery Well (Period/Cumulative): 0.00 / 0.06 gal 
Average Groundwater BTEX Concentration (influent/effluent)  0.0 µg/L / 0.0 µg/L 
Average BTEX Treatment Efficiency     100% 
    
Vapor Recovery 
Recovery Wells in Operation:   MW-2R, MW-4R, MW-5R, MW-6, MW-14, MW-15, MW-16,  

  MW-17 
Discharge in Period:        4,210,560 cubic feet   
Average Manifold Flow Rate:      34.0 CFM 
Well Flow Rate per Utilized Well:     4.25 CFM  
Average Manifold Vacuum:      19.9 inches of Mercury 
Manifold Vapor Phase Recovery (Average/Period):    0.01 lb./day/1.0 lbs. 
Manifold Vapor Phase Recovery (Cumulative):     1,423.0 lbs. 
Average Vapor VOC (via PID) Concentration    0.83 ppm 
Average Treatment Efficiency      Not Applicable  
 
Hydrocarbon Recovery Estimates (gallons) 
Total Recovery (Period/Cumulative):      0.16 / 4,620.7 
 
Conversion equations and factors used to calculate recovery estimates are included as footnotes 
on the recovery tables and work sheets in Attachment B. 
 
During this monitoring period the treatment system has been operational for 86 out of 90 days. The 
system was shut down for two days during the quarterly groundwater sampling (January 8 and 9, 
2015). Two days of system downtime were experienced on March 21 and 22. Routine inspections 
of the remedial operations are performed in order to ensure proper operation and to evaluate 
system effectiveness. These routine inspections occasionally require brief shutdowns (3 hours 
average). Bi-monthly site visits are used to monitor, adjust, and optimize the system operation. 
Recovery well valves and vertical PVC recovery pipes in the recovery wells (stinger tubes) are 
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periodically changed to increase or decrease recovery rates, optimize the system operation, and 
recover maximum vapor and liquid from critical areas of the site.  
 
As of March 31, 2015; approximately 2,553,720 gallons of liquid and approximately 82,504,663 
cubic feet of air have been processed by the system, removing approximately 1,423 pounds (or 
227.7 gallons) of VOCs. An estimated 4,620.7 gallons of hydrocarbons have been recovered during 
the life-cycle of this project. No LPH was recovered during this monitoring period. The individual 
well points connected to the recovery system are manifolded in the pipe runs below grade. This 
configuration does not allow vapor or groundwater monitoring to occur in each well. Tables 7, 8, 
and 9 in Attachment B and graphs 38 through 43 in Attachment D summarize hydrocarbon recovery 
estimate data. Also included in Attachment B are computational worksheets used to compile 
recovery data and estimate recovery rates. Diagnostic worksheets completed during system visits 
are presented in Attachment G. 
 
Hydraulic Control and Vacuum Influence Summary 
 
A figure depicting the groundwater gradient and vacuum influence readings taken while the system 
was active is included as Figure 9 in Attachment A. Significant groundwater drawdown associated 
with groundwater extraction is apparent in the remediation zone. Vacuum readings taken regularly 
from the monitoring well network under pumping conditions indicate significant vacuum influence in 
wells down-gradient of the recovery well network. Vacuum readings taken since start-up of the 
system are included in Table 2 of Attachment B. 
 
Rebound Evaluation 
 
AEC will prepare a Rebound Evaluation Work Plan for submittal to the MDE.  The work plan will be 
prepared in accordance with the CAP Addendum Approval Letter, dated September 4, 2013 and 
the Revised CAP Addendum, dated June 27, 2013.   
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Location Sample ID Date Benzene Toluene Ethylbenzene Xylenes MTBE Naphthalene
2nd Floor IAQ-03 8/20/2010 2.72 9.96 0.87 U 2.60 0.72 U 1.1 U

IAQ-03 4/26/2011 1.03 7.78 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-03 7/20/2011 3.45 10.70 1.11 4.52 0.72 U 2.60
IAQ-03 10/6/2011 14.00 41.90 3.49 10.10 0.72 U 6.36
IAQ-03 3/23/2012 4.86 17.80 1.56 5.82 0.72 U 1.1 U

IAQ -03A 3/23/2012 4.19 15.30 1.39 5.08 0.72 U 1.1 U
IAQ -03 6/14/2012 4.31 10.20 0.87 U 2.30 0.72 U 1.1 U
IAQ -03 9/27/2012 5.24 12.90 1.39 5.30 0.72 U 1.83
IAQ -03 12/21/2012 4.31 8.74 1.09 3.39 0.72 U 1.42
IAQ -03 3/15/2013 2.04 3.84 0.87 U 2.57 U 0.72 U 1.1 U
IAQ -03 7/12/2013 5.18 9.99 1.22 2.74 0.72 U 1.1 U
IAQ-03 9/12/2013 7.25 15.70 1.78 6.21 0.72 U 2.78
IAQ-3 12/6/2013 10.00 34.30 2.39 8.60 0.72 U 1.63

1st Floor IAQ-02 8/20/2010 2.00 4.88 0.87 U 1.7 U 0.72 U 1.2
IAQ-02 4/26/2011 1.08 2.03 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-02 7/20/2011 2.23 4.31 0.90 3.97 0.72 U 1.32
IAQ-02 10/6/2011 1.39 2.68 0.87 U 1.7 U 0.72 U 1.75
IAQ-02 3/23/2012 2.24 6.75 0.91 2.82 0.72 U 1.1 U
IAQ-02 6/14/2012 0.64 U 0.75 U 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-02 9/27/2012 0.93 1.58 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-02 12/21/2012 0.70 1.73 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-02 3/15/2013 0.64 U 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-02 7/12/2013 0.96 1.17 0.87 U 2.57 U 0.72 U 1.73
IAQ-02 9/12/2013 1.05 2.00 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-02 12/6/2013 1.34 2.15 0.87 U 2.57 U 0.72 U 1.1 U

Basement IAQ-01 8/20/2010 2.71 4.56 0.87 U 1.7 U 0.72 U 1.4
IAQ-01 4/26/2011 1.05 3.08 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-01 7/20/2011 5.02 5.80 0.97 3.65 0.72 U 2.98
IAQ-01 10/6/2011 1.74 4.09 0.87 U 1.7 U 0.72 U 3.04
IAQ-01 3/23/2012 2.40 6.82 0.87 U 2.43 0.72 U 1.1 U

IAQ -01A 3/23/2012 2.36 6.44 0.87 U 2.39 0.72 U 1.1 U
SV-01 3/23/2012 10.20 9.69 1.00 4.69 0.72 U 1.1 U
SV-02 3/23/2012 1.47 2.26 1.74 U 3.4 U 1.44 U 2.2 U
IAQ-01 6/14/2012 0.64 U 0.79 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-01 9/27/2012 1.12 2.22 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-01 12/21/2012 0.73 1.58 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-01 3/15/2013 0.64 U 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-01 7/12/2013 1.95 3.69 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-01 9/12/2013 2.46 4.82 0.87 U 1.74 0.72 U 2.41
IAQ-01 12/6/2013 1.28 2.30 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-1 3/6/2014 0.89 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-01 6/4/2014 1.53 5.80 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-01 9/11/2014 0.96 2.00 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-01 12/4/2014 0.80 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-01 3/26/2015 0.80 1.09 0.87 U 2.57 U 0.72 U 1.1 U

Outside AA-01 8/20/2010 1.16 3.32 0.87 U 1.7 U 0.72 U 1.1 U
AA-01 4/26/2011 0.64 U 1.07 0.87 U 1.7 U 0.72 U 1.1 U
AA-01 7/20/2011 0.81 2.85 0.87 U 1.7 U 0.72 U 1.1 U
AA-01 10/6/2011 0.64 U 2.73 0.87 U 1.7 U 0.72 U 1.38
AA-01 3/23/2012 1.82 5.80 0.87 U 2.04 0.72 U 1.1 U
AA-01 6/14/2012 0.64 U 0.75 U 0.87 U 1.7 U 0.72 U 1.1 U
AA-01 9/27/2012 0.64 U 1.58 0.87 U 1.7 U 0.72 U 1.1 U
AA-01 12/21/2012 0.64 U 1.21 0.87 U 1.7 U 0.72 U 1.1 U
AA-01 3/15/2013 0.64 U 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
AA-01 7/12/2013 0.64 U 0.98 0.87 U 2.57 U 0.72 U 1.1 U
AA-01 9/12/2013 0.64 U 1.58 0.87 U 2.57 U 0.72 U 1.1 U
AA-01 12/6/2013 0.73 1.36 0.87 U 2.57 U 0.72 U 1.1 U
AA-01 3/6/2014 0.67 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
AA-01 6/4/2014 0.64 U 0.87 0.87 U 2.57 U 0.72 U 1.1 U

IAQ-AA 9/11/2014 0.64 U 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-AA 12/4/2014 0.64 U 0.75 U 0.87 U 2.57 U 0.72 U 1.1 U
IAQ-AA 3/26/2015 0.99 0.94 0.87 U 2.57 U 0.72 U 1.1 U

All results reported in micrograms per cubic meter (µg/m3)
L = suspect artifact
U = less than reported quantitation limit
B = detected in laboratory blank
J =  estimated concentration
AA-01 located in up wind direction
SV-01 located in basement near sump
SV-02 located in basement near bathroom

Table 3 - 1207 Chesaco Avenue Indoor Air Quality Analytical Results
Gasoline Fueling Station – Royal Farms #64
7950 Pulaski Highway, Rosedale, MD  21237



Location Sample ID Date Benzene Toluene Ethylbenzene Xylenes MTBE Naphthalene

2nd Floor 1 3/10/2011 1.04 4.09 0.87 U 1.7 U 0.72 U 1.1 U
2 3/10/2011 1.10 5.97 0.87 U 1.90 0.72 U 1.1 U
3 3/10/2011 1.00 6.78 0.87 U 1.7 U 0.72 U 1.1 U

IAQ-03 7/20/2011 1.91 14.30 2.56 13.00 0.72 U 3.20
IAQ-03 10/6/2011 0.64U 3.17 0.87U 1.7U 0.72 U 1.54
IAQ-03 3/24/2012 1.34 7.27 0.91 4.43 0.72 U 1.1 U
IAQ-03 6/14/2012 0.64U 1.92 0.87U 1.7 U 0.72 U 1.1 U
IAQ-03 9/27/2012 0.77 2.34 0.87U 1.7 U 0.72 U 1.1 U

1st Floor 4 3/10/2011 0.99 2.13 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-02 7/20/2011 1.66 10.10 2.62 14.16 0.72 U 3.21
IAQ-02 10/6/2011 0.64U 3.89 0.87U 1.7U 0.72 U 1.70
IAQ-02 3/24/2012 1.34 6.90 0.87 U 4.21 0.72 U 1.1 U
IAQ-02 6/14/2012 0.64U 1.39 0.87 U 1.7U 0.72 U 1.1 U
IAQ-02 9/27/2012 0.64U 2.00 0.87 U 1.7U 0.72 U 1.1 U

Basement 5 3/10/2011 0.94 1.82 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-01 7/20/2011 1.59 13.10 1.77 16.62 0.72 U 6.31
IAQ-01 10/6/2011 0.64U 4.33 0.87U 3.03 0.72 U 1.65
IAQ-01 3/24/2012 1.25 15.50 1.35 6.08 0.72 U 1.1 U
IAQ-01 6/14/2012 0.64U 4.07 0.87U 0.87U 0.72 U 1.1 U
IAQ-01 9/27/2012 0.64U 3.62 0.87U 1.82 0.72 U 1.1 U

Background Background-1 3/10/2011 0.80 1.06 0.87 U 1.7 U 0.72 U 1.1 U
All results reported in micrograms per cubic meter (µg/m3)
All detected analytes are represented above
L = suspect artifact
U = less than reported quantitation limit
B = detected in laboratory blank
IAQ-01 is located in basement
IAQ-02 is located in kitchen
IAQ-03 is located in 2nd floor hallway

Table 4 - 1205 Chesaco Avenue Indoor Air Quality Analytical Results
Gasoline Fueling Station – Royal Farms #64
7950 Pulaski Highway, Rosedale, MD  21237



Table 5 - 7950 Pulaski Highway Indoor Air Quality Analytical Results
Gasoline Fueling Station – Royal Farms #64
7950 Pulaski Highway, Rosedale, MD  21237

Location Sample ID Date Benzene Toluene Ethylbenzene Xylenes MTBE Naphthalene
IAQ-01 4/26/2011 0.64 5.33 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-01 7/20/2011 1.59 22.70 1.06 3.97 0.72 U 1.79
IAQ-01 10/5/2011 1.11 53.7 0.87 U 1.74 0.72 U 2.72
IAQ-01 3/23/2012 1.37 8.14 0.87 U 1.78 0.72 U 1.1 U
IAQ-01 6/14/2012 0.73 3.99 0.87 U 1.7 U 0.72 U 1.1 U
IAQ-01 9/27/2012 0.93 4.15 0.87 U 1.7 U 0.72 U 1.1 U

All results reAll results reported in micrograms per cubic meter (µg/m3)
All detectedAll detected analytes are represented above
L = suspect L = suspect artifact
U = less thaU = less than reported quantitation limit
B = detectedB = detected in laboratory blank
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Table 7 - Groundwater Extraction Estimates

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway

Rosedale, MD

Period: January 1, 2015 - March 31, 2015

TASK RESULT

Groundwater Extracted for the Period 186,602 gallons

System Average Extraction Rate 1.51 gallons per minute

Wells Utilized

MW‐2R,MW‐4R, MW‐5R, MW‐6, MW‐14, MW‐

15, MW‐16, MW‐17

Average Extraction Rate Per Well 0.19 gallons per minute

Average Influent BTEX Concentration 0.0 parts per billion

Average Effluent BTEX Concentration 0 parts per billion

Average Treatment Efficiency 100%
Total Dissolved Phase Hydrocabons 
Recovered for the Period 0.00 gallons
Total Liquid Phase Hydrocabons 
Recovered for the Period 0.00 gallons
Total Liquid and Dissolved Phase Hydrocarbons 
Recovered Since Dual Phase System Start-up 0.55 gallons

Table 8 - Vapor Extraction Estimates

Period: January 1, 2015 - March 31, 2015

TASK RESULT

Vapor Extracted for the Period 4,210,560 cubic feet

System Average Extraction Rate 34.0 cubic feet per minute

Wells Utilized

MW‐2R,MW‐4R, MW‐5R, MW‐6, MW‐14, MW‐

15, MW‐16, MW‐17

Average Extraction Rate Per Well 4.25 cubic feet per minute

Average Volatile Organic Compound Concentration 0.83 parts per million

Average Treatment Efficiency Not applicable
Average Manifold Vacuum Pressure 19.9  inches of mercury
Average Vapor Phase Hydrocarbons Recovered
for the Period 0.01 pounds per day
Total Vapor Phase Hydrocarbons 
Recovered for the Period 1.0 pounds / 0.16 gallons
Total Vapor Phase Hydrocarbons Recovered 
Since Dual Phase System Start-up 1,423.0 pounds / 227.7 gallons

Table 9 - Cumulative Hydrocarbon Recovery Estimates

Period: January 1, 2015 - March 31, 2015

TASK RESULT

Total Hydrocarbons Recovered Per Period 0.16 gallons
Cumulative Total Hydrocarbons Recovered Since 
Dual Phase System Start-up 227.7 gallons
Cumulative Hydrocarbons Recovered
Prior to Dual Phase System Start-up 4,393 gallons

Total Cumulative Hydrocarbons Recovered 4,620.7 gallons
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Table 13 - Groundwater Influent Concentration Worksheet 

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway

Rosedale, MD

Date B T E X Total BTEX MTBE TPH GRO

1/25/2012 45.0 214.0 24.3 193.6 476.9 6.5 848.0

2/6/2012 71.3 350.0 56.0 391.0 868.3 8.9 1300.0

2/22/2012 62.5 287.0 43.0 317.0 709.5 0.0 1310.0

3/9/2012 49.1 226.0 26.5 206.1 507.7 0.0 727.0

3/22/2012 36.0 170.0 22.8 175.9 404.7 3.6 1270.0

1st Qtr mean: 52.8 249.4 34.5 256.7 593.4 3.8 1091.0
Date B T E X Total BTEX MTBE TPH GRO

4/16/2012 22.8 124.0 15.4 127.4 289.6 3.7 596.0

4/30/2012 26.7 158.0 20.6 181.8 387.1 BDL 352.0

5/31/2012 14.7 91.3 11.0 123.0 240.0 2.7 254.0

6/11/2012 13.4 63.5 10.1 112.8 199.8 BDL 216.0

2nd Qtr mean: 19.4 109.2 14.3 136.3 279.1 1.6 354.5
Date B T E X Total BTEX MTBE TPH GRO

7/24/2012 11.7 53.0 4.9 106.8 176.4 BDL 195.0

8/21/2012 20.3 101.0 15.1 178.9 315.3 2.9J 592.0

9/18/2012 16.8 86.1 7.7 127.0 237.6 2.9J 297.0

3rd Qtr mean: 16.3 80.0 9.2 137.6 243.1 1.9 361.3
Date B T E X Total BTEX MTBE TPH GRO

10/19/2012 8.9 57.6 5.5 98.7 170.7 BDL 170.0

11/14/2012 6.7 26.1 3.0J 51.5 87.3 BDL 125.0

12/28/2012 10.5 56.5 7.0 199.0 273.0 3.5J 286.0

4th Qtr mean: 8.7 46.7 6.3 116.4 177.0 1.2 193.7
Date B T E X Total BTEX MTBE TPH GRO

1/25/2013 5.7 30.3 4J 112.3 152.3 2.3J 223.0

2/21/2013 BDL 13.0 3.5J 73.2 89.7 BDL 183.0

3/8/2013 3.1J 6.9 BDL 70.4 80.4 BDL 128.0

1st Qtr mean: 2.9 16.7 4.5 85.3 107.5 0.8 178.0
Date B T E X Total BTEX MTBE TPH GRO

4/3/2013 3.1J 8.4 2.3J 46.8 60.6J BDL BDL

4/18/2013 BDL BDL BDL BDL BDL BDL BDL

5/31/2013 BDL 6.6 BDL 25.9 32.5 BDL BDL

6/27/2013 4.8J BDL BDL 12.6 17.4J BDL BDL

2nd Qtr mean: 2J 3.8 0.6J 21.3 27.6J BDL BDL
Date B T E X Total BTEX MTBE TPH GRO

7/11/2013 BDL 4.6J BDL 11.5J 16.1J BDL BDL

8/1/2013 BDL BDL BDL BDL BDL BDL BDL

9/5/2013 BDL BDL BDL BDL BDL BDL BDL

3rd Qtr mean: BDL 1.5 BDL 3.8 5.4 BDL BDL
Date B T E X Total BTEX MTBE TPH GRO

10/7/2013 BDL BDL BDL BDL BDL BDL BDL

10/24/2013 BDL 2.2J BDL 8.5J 10.7J BDL BDL

11/6/2013 BDL 4.3J BDL 17.2 21.5J BDL BDL

4th Qtr mean: BDL 2.2 BDL 8.6 10.7 BDL BDL
Date B T E X Total BTEX MTBE TPH GRO

1/3/2014 2.1J 8.5 3.3J 78.1 92.0 BDL 133.0

2/24/2014 BDL BDL BDL BDL BDL BDL BDL



3/14/2014 BDL BDL BDL 8.0J 8.0 BDL BDL

1st Qtr mean: 0.7 2.8 1.1 28.7 33.3 BDL 44.3
Date B T E X Total BTEX MTBE TPH GRO

4/22/2014 2.7J 3.6J 2.7J 11.9 20.9J BDL 346.0

5/7/2014 BDL 3.9J 3.1 J 9.1 16.1J BDL 101.0

6/3/2014 BDL BDL BDL BDL BDL BDL BDL

2nd Qtr mean: 0.9 2.5 1.9 7.0 12.3 BDL 149.0
Date B T E X Total BTEX MTBE TPH GRO

7/3/2014 BDL BDL BDL BDL BDL BDL BDL

8/12/2014 BDL BDL BDL BDL BDL BDL BDL

9/9/2014 BDL BDL BDL BDL BDL BDL BDL

3rd Qtr mean: BDL BDL BDL BDL BDL BDL BDL
Date B T E X Total BTEX MTBE TPH GRO

10/7/2014 BDL BDL BDL BDL BDL BDL BDL

11/4/2014 BDL BDL BDL BDL BDL BDL BDL

12/1/2014 BDL BDL BDL BDL BDL BDL BDL

4th Qtr mean: BDL BDL BDL BDL BDL BDL BDL
Date B T E X Total BTEX MTBE TPH GRO

1/7/2015 BDL BDL BDL BDL BDL BDL BDL

2/3/2015 BDL BDL BDL BDL BDL BDL BDL

3/17/2015 BDL BDL BDL BDL BDL BDL BDL

1st Qtr mean: BDL BDL BDL BDL BDL BDL BDL
Results from laboratory analysis by Maryland Spectral Services, Inc.

All values in micrograms per Liter (ug/L)

J ‐ denotes estimated value



Table 14a - Airflow and Vapor Concentration Worksheet

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway,  Rosedale, MD
Date Airflow (CFM) PID (ppm) Date Airflow (CFM) PID (ppm)

2/13/12 191.41 207 4/16/13 42 4.5

2/22/12 78.48 233 5/31/13 30 23.7

2/28/12 77.42 264 6/13/13 38.3 25.1

3/5/12 75.1 227 2nd Qtr mean: 36.77 17.77

3/12/12 74.4 136 7/11/13 36.8 8.3

3/29/12 NG 165 7/17/13 41 24.4

1st Qtr mean: 99.36 205.33 8/1/13 56.6 25

4/2/12 50.46 130 9/5/13 20.1 36.2

4/10/12 80.96 233 3rd Qtr mean: 39.23 28.53

4/16/12 71.75 169 10/8/13 27.81 128

4/23/12 50.02 161 11/6/13 48 7.5

4/30/12 55.35 65 11/18/13 55.05 21.4

5/8/12 88.46 110 12/4/13 33.5 19.6

5/21/12 37.81 112 4th Qtr mean: 45.52 44.13

5/29/12 61 95 1/3/14 33.42 19.4

6/7/12 59.81 185 2/24/14 33.42 5.8

6/11/12 68.91 106 3/10/14 35.49 4.1

6/25/12 29.05 103 1st Qtr mean: 34.11 9.77

2nd Qtr mean: 59.42 133.55 4/22/14 30.14 12.3

7/6/12 35 52 5/7/14 30.5 11

7/10/12 62.31 NG 6/18/14 28.1 16

7/17/12 47.48 145 2nd Qtr mean: 29.58 13.10

7/24/12 68.13 NG 7/3/14 26.1 30.1

8/7/12 30.11 44.3 8/26/14 34.6 10.1

8/14/12 72.28 81.3 9/9/14 34.3 12.2

8/28/12 89.64 49.5 9/24/14 31.42 7.4

9/5/12 65.65 61 3rd Qtr mean: 31.61 14.95

9/13/12 51.21 60 10/22/14 33.1 1.2

9/18/12 65.18 48 11/4/14 28.7 0.7

3rd Qtr mean: 58.70 67.64 12/1/14 39.8 5.4

Date Airflow (CFM) PID (ppm) 4th Qtr mean: 33.87 2.43

10/9/12 70.15 36.9 1/7/15 33.1 0

10/16/12 62.1 93 2/3/15 39.2 2.6

10/22/12 75 85.9 3/6/15 32.6 0

10/31/12 55.45 0 3/31/15 31.2 0.7

11/13/12 46.34 54.1 1st Qtr mean: 34.03 0.83

12/4/12 30.47 56.2

12/13/12 33.78 47

12/21/12 38.27 40

12/28/12 30.4 14.5

4th Qtr mean: 49.11 47.51

1/4/13 32 NG

1/9/13 NG 43.8

1/25/13 29 24.9

2/8/13 43 21

3/8/13 53 15

3/29/12 42 29

1st Qtr mean: 39.80 26.74

CFM - cubic feet per minute

Airflow readings obtained using a Hot Wire Anemometer

PID - Photoionization Detector reading

ppm - parts per million



Table 14b - Airflow and Vapor Concentration Worksheet cont.

Gasoline Fueling Station – Royal Farms #64

Total Airflow Calculations

Date # of Days CFM Total Airflow

12/14 ‐ 1/9 27 233 8949787

1/10‐ 3/31 75 99.3 10838793.6

4/1 ‐ 6/30 85 59.42 7786396.8

7/1 ‐ 9/30 90 58.699 7607390.4

10/1 ‐ 12/31 90 49.11 6364656

1/1 ‐ 3/31 89 39.8 5100768.0

4/1 ‐ 6/30 82 36.77 4341801.6

7/10 ‐ 9/30 88 39.23 4971225.6

10/1‐12/31 89 45.52 5833843.2

1/1‐3/31 89 34.11 4371537.6

4/1/14‐6/30/14 90 28.1 3641760.0

7/1/14‐9/30/14 91 31.6 4141519.2

10/1/14‐12/31/14 89 33.9 4344624.0

1/1/15‐3/31/15 86 34.0 4210560.0

Total: 82504663

Results from Tedlar bag sample taken from vapor effluent stack

Date B T E X Naphthalene MTBE

*6/28/2013 1.62 5.44 2.10 12.33 BDL BDL

7/11/2013 0.209 0.801 0.242 1.449 BDL BDL

8/1/2013 0.283 0.902 0.264 3.830 BDL BDL

9/5/2013 0.325 0.981 0.376 5.720 BDL BDL

10/7/2013 0.604 1.530 0.553 8.510 BDL BDL

10/24/2013 0.0767J 0.228 0.0725J 0.655 BDL BDL

11/6/2013 0.106J 0.382 0.0866J 1.042 BDL BDL

12/4/2013 0.151J 0.402 0.0953J 2.129 BDL BDL

1/3/2014 0.365 1.180 0.487 10.00J BDL BDL

2/24/2014 0.174 0.097J 0.117 0.578 BDL BDL

3/14/2014 0.187 0.072J 0.136 0.646 BDL BDL

4/22/2014 0.434 0.548 0.524 3.050 BDL BDL

5/7/2014 0.0942J 0.167 0.114J 0.395 BDL BDL

6/3/2014 0.103J 0.102J 0.0776J 0.398 BDL BDL

7/3/2014 0.270 0.206 0.304 1.039 BDL BDL

8/12/2014 0.112J 0.079J 0.125 0.526 BDL BDL

9/9/2014 0.104J 0.058J 0.112J 0.358 BDL BDL

10/16/2014 BDL BDL 0.117 0.306 BDL BDL

11/4/2014 BDL BDL 0.068 0.251J BDL BDL

12/1/2014 0.144J 0.129J 0.0695J 0.302J BDL BDL

1/7/2015 BDL BDL BDL 0.0704J BDL BDL

2/3/2015 BDL 0.0565J 0.0714J 0.400J BDL BDL

3/17/2015 BDL 0.0531J 0.0684J .3087J BDL BDL

Results in parts per million by volume (ppmv) BDL‐ Below Detetion Limits

*Results in micrograms per liter(µg/L)



Table 15 - System Emissions Compliance Table

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway

Rosedale, MD

Date Airflow (CFM) VOCs (ppm) Vapor lbs/day Permit Limit Emissions compliance?

2/13/12 191.4 207.0 16.70 20 lbs/day Yes
2/22/12 78.5 233.0 7.71 20 lbs/day Yes
2/28/12 77.4 264.0 8.62 20 lbs/day Yes
3/5/12 75.1 227.0 7.19 20 lbs/day Yes
3/12/12 74.4 136.0 4.27 20 lbs/day Yes
4/2/12 50.5 130.0 2.77 20 lbs/day Yes
4/10/12 81.0 233.0 7.95 20 lbs/day Yes
4/16/12 71.8 169.0 5.11 20 lbs/day Yes
4/23/12 50.0 161.0 3.40 20 lbs/day Yes
4/30/12 55.4 65.0 1.52 20 lbs/day Yes
5/8/12 88.5 110.0 4.10 20 lbs/day Yes
5/21/12 37.8 112.0 1.79 20 lbs/day Yes
5/29/12 61.0 95.0 2.44 20 lbs/day Yes
6/7/12 59.8 185.0 4.67 20 lbs/day Yes
6/11/12 68.9 106.0 3.08 20 lbs/day Yes
6/25/12 29.1 103.0 1.26 20 lbs/day Yes
7/6/12 35.0 52.0 0.77 20 lbs/day Yes
7/17/12 47.5 145.0 2.90 20 lbs/day Yes
8/7/12 30.1 44.3 0.56 20 lbs/day Yes
8/14/12 72.3 81.3 2.48 20 lbs/day Yes
8/28/12 89.6 49.5 1.87 20 lbs/day Yes
9/5/12 65.7 61.0 1.69 20 lbs/day Yes
9/13/12 51.2 60.0 1.30 20 lbs/day Yes
9/18/12 65.2 48.0 1.32 20 lbs/day Yes
10/9/12 70.2 36.9 1.09 20 lbs/day Yes
10/16/12 62.1 93.0 2.43 20 lbs/day Yes
10/22/12 75.0 85.9 2.72 20 lbs/day Yes
10/31/12 55.5 52.4 1.23 20 lbs/day Yes
11/13/12 46.3 54.1 1.06 20 lbs/day Yes
12/4/12 30.5 56.2 0.72 20 lbs/day Yes
12/13/12 33.8 47.0 0.67 20 lbs/day Yes
12/21/12 38.3 40.0 0.65 20 lbs/day Yes
12/28/12 30.4 14.5 0.19 20 lbs/day Yes
1/25/13 29.0 24.9 0.30 20 lbs/day Yes
2/8/13 43.0 21.0 0.38 20 lbs/day Yes
3/8/13 53.0 15.0 0.34 20 lbs/day Yes
3/29/13 42.0 29.0 0.51 20 lbs/day Yes
4/16/13 42.0 4.5 0.08 20 lbs/day Yes
5/31/13 30.0 23.7 0.30 20 lbs/day Yes
6/27/13 32.0 27.7 0.37 20 lbs/day Yes
7/17/14 41.0 24.4 0.42 20 lbs/day Yes

8/1/14 56.6 25.0 0.60 20 lbs/day Yes
9/5/14 20.1 36.2 0.31 20 lbs/day Yes
11/6/14 27.8 128.0 1.50 20 lbs/day Yes
11/18/14 55.1 21.4 0.50 20 lbs/day Yes
12/4/14 33.5 19.6 0.28 20 lbs/day Yes
1/3/14 33.4 19.4 0.27 20 lbs/day Yes

2/24/14 33.4 5.8 0.08 20 lbs/day Yes

Total Volatile Organic Compounds (VOCs) 



3/14/14 35.5 4.1 0.06 20 lbs/day Yes

4/22/14 30.1 12.3 0.16 20 lbs/day Yes

5/7/14 30.5 11.0 0.14 20 lbs/day Yes

6/16/14 28.1 16.0 0.19 20 lbs/day Yes

7/3/14 30.1 26.1 0.33 20 lbs/day Yes

7/30/14 33.9 13.3 0.19 20 lbs/day Yes

8/26/14 34.6 10.1 0.15 20 lbs/day Yes

9/9/14 34.3 12.2 0.18 20 lbs/day Yes

9/24/14 31.4 7.4 0.10 20 lbs/day Yes

10/22/14 33.1 1.2 0.02 20 lbs/day Yes

2/3/15 39.2 2.6 0.04 20 lbs/day Yes

3/31/15 31.2 0.7 0.01 20 lbs/day Yes

Airflow measurements taken using an Extech brand hot‐wire anemometer

VOC measurements taken using a calibrated MiniRAE 2000 portable photo‐ionization detector

A catalytic oxidizer and granular activated carbon (GAC) drums were removed from the system in February 2012,  this 

table includes emissions data beginning after the permitted removal of these devices.

Calculation used for vapor phase recovery in pounds per day: Airflow ft³/min * 0.0283 m³/ft³ * VOCs ppm * 105 g/mole 

BTEX   *  .00268 gas constant * 0.001 kg/g * 52.91 lbs per day / kg per hr 
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Table 17 - Groundwater and Vapor Phase Recovery Well Operation Summary

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway

Rosedale, MD

Monitoring Period Recovery Wells
Depth of Stinger Tube (Feet 

Below TOC)
Days in 

Operation
MW-2R 17.00 15
MW-4R 12.20 12
MW-5R 11.25 15
MW-7R 20.25 0
MW-8R 18.75 1
MW-14 17.75 15
MW-15 12.75 0
MW-16 11.50 1
MW-17 15.10 15

MW-2R 17.00 11
MW-4R 12.20 5
MW-5R 11.25 11
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 17.75 11
MW-15 12.75 0
MW-16 11.50 0
MW-17 15.10 4

MW-2R 17.00 22
MW-4R 12.20 34
MW-5R 11.25 71
MW-7R 20.25 54
MW-8R 18.75 6
MW-14 17.75 75
MW-15 12.75 57
MW-16 11.50 64
MW-17 15.10 35

MW-2R 17.00 0
MW-4R 12.20 0
MW-5R 11.25 85
MW-7R 20.25 85
MW-8R 18.75 0
MW-14 17.75 85
MW-15 12.75 85
MW-16 11.50 78
MW-17 15.10 83

MW-2R 17.00 0
MW-4R 12.20 25
MW-5R 11.25 90

12/14/11 - 12/29/11 
(16 days)

12/30/11 - 1/9/12 
(11 Days)

1/10/12 - 3/31/12 
(75 days)

4/1/12 - 6/30/12 
(85 days)



Table 17 - Groundwater and Vapor Phase Recovery Well Operation Summary

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway

Rosedale, MD

Monitoring Period Recovery Wells
Depth of Stinger Tube (Feet 

Below TOC)
Days in 

Operation
MW-7R 20.25 65
MW-8R 18.75 0
MW-14 19.25 90
MW-15 11.75 90
MW-16 12.25 90
MW-17 15.10 65
MW-6 16.00 4

MW-2R 17.00 0
MW-4R 12.20 60
MW-5R 11.25 90
MW-7R 20.25 7

MW-8R 18.75 0
MW-14 19.25 90
MW-15 11.75 90
MW-16 12.25 90
MW-17 15.10 0
MW-6 16.00 2

MW-2R 17.00 0
MW-4R 12.20 89
MW-5R 11.25 89
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 20.25 89
MW-15 12.50 89
MW-16 13.00 89
MW-17 15.10 0
MW-6 16.00 2

MW-2R 17.00 0
MW-4R 12.20 82
MW-5R 11.25 82
MW-7R 20.25 14
MW-8R 18.75 0
MW-14 20.25 82
MW-15 12.50 82
MW-16 14.00 82
MW-17 15.10 0
MW-6 16.00 1

MW-2R 17.00 26

4/1/13-6/30/13 
(82 days)

1/1/13-3/31/13 
(89 days)

7/1/12 - 9/30/12 
(90 days)

10/1/12-12/31/12 
(90 days)



Table 17 - Groundwater and Vapor Phase Recovery Well Operation Summary

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway

Rosedale, MD

Monitoring Period Recovery Wells
Depth of Stinger Tube (Feet 

Below TOC)
Days in 

Operation
MW-4R 12.20 88
MW-5R 11.25 88
MW-7R 20.25 11
MW-8R 18.75 0
MW-14 20.25 88
MW-15 12.50 83
MW-16 14.00 88
MW-17 15.10 0
MW-6 16.00 1

MW-2R 17.00 89
MW-4R 12.20 89
MW-5R 11.25 89
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 20.25 89
MW-15 12.50 61
MW-16 14.00 61
MW-17 15.10 81
MW-6 16.00 1

MW-2R 17.00 28
MW-4R 12.20 89
MW-5R 11.25 35
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 20.25 89
MW-15 12.50 89
MW-16 14.00 89
MW-17 15.10 61
MW-6 18.75 19

MW-2R 17.00 48
MW-4R 12.20 90
MW-5R 11.25 90
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 20.25 90
MW-15 12.50 53
MW-16 14.00 37
MW-17 15.10 42
MW-6 18.75 90

MW-2R 17.00 91

4/1/14-6/30/14 
(91 days)

1/1/14-3/31/14 
(90 days)

10/1/13-12/31/13 
(92 days)

7/1/13-9/30/13 
(88 days)



Table 17 - Groundwater and Vapor Phase Recovery Well Operation Summary

Gasoline Fueling Station – Royal Farms #64

7950 Pulaski Highway

Rosedale, MD

Monitoring Period Recovery Wells
Depth of Stinger Tube (Feet 

Below TOC)
Days in 

Operation
MW-4R 12.20 91
MW-5R 11.25 91
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 15.00 91
MW-15 12.50 91
MW-16 14.00 88
MW-17 15.10 55
MW-6 18.75 91

MW-2R 17.00 91
MW-4R 12.20 91
MW-5R 11.25 91
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 20.00 91
MW-15 12.50 91
MW-16 14.00 91
MW-17 15.10 91
MW-6 18.75 91

MW-2R 17.00 86
MW-4R 12.20 86
MW-5R 11.25 86
MW-7R 20.25 0
MW-8R 18.75 0
MW-14 20.00 86
MW-15 12.50 86
MW-16 14.00 86
MW-17 15.10 86
MW-6 18.75 86

1/1/15-3/31/15 
(86 days)

10/1/14-12/31/14 
(89 days)

7/1/14-9/30/14 
(91 days)
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Graph 1 - MW-1 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 2 - MW-2 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 3 - MW-2R Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 4 - MW-3 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 5 - MW-4 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 3 - MW-2R Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64
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Graph 7 - MW-5 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 8 - MW-5R Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 9 - MW-6 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 10 - MW-7 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 11 - MW-7R Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 12 - MW-8 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 13 - MW-8R Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 14 - MW-9 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 15 - MW-10 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 16 - MW-11 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD

System start-up

10,000

100,000

System start-up

100

1,000

C
o

n
ce

n
tr

at
io

n
 (

u
g

/L
)

Benzene

MTBE

Naphthalene

Total BTEX

1

10

100

C
o

n
ce Total BTEX

1

Sampling date



Graph 17 - MW-12 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 18 - MW-13 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 19 - MW-14 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 20 - MW-15 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 21 - MW-16 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 22 - MW-17 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 23 - MW-18 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 24 - MW-19 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 25 - MW-20 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 26 - MW-21 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 27 - MW-22 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 28 - MW-23 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 29 - MW-24 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 30 - MW-25 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 31 - MW-26 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 32 - MW-27 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 33 - MW-28 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 34 - MW-29 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 35 - MW-30 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 36 - CMW-1 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 37 - CMW-2 Benzene, MTBE, Naphthalene, and Total BTEX Concentration vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 38 - Dissolved Phase Hydrocarbon Recovery (gal.) vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD

0.16

0.13
0.16

0.32
0.39

0.45 0.50 0.53 0.53 0.54 0.54 0.55 0.55 0.55 0.55 0.55

0.10

1.00

0.13

0.03

0.16

0.07
0.06

0.05

0.03

0.01

0.10

V
o

lu
m

e
 (

G
a

ll
o

n
s

)

Dissolved (gallons)

Cumulative 

0.01

0.00

0.01

0.00 0.00 0.00 0.00

0.01

V
o

lu
m

Cumulative 
Dissolved (gallons)

0.00

0.00

0.00 0.00 0.00 0.00
0.00

Sampling Period

1000.00

Graph 39 - Vapor Phase Hydrocarbon Recovery vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 40 - Total Petroleum Hydrocarbon Recovery (gal.) vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 41 - Dissolved Phase Hydrocarbon Recovery (lbs.) vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Graph 42 - Vapor Phase Hydrocarbon Recovery (lbs.) vs. Time
Royal Farms #64

7950 Pulaski Highway, Rosedale, MD
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Attachment E 
 



GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID: 05-05622-Apr-15
Facility Name: Constituent:

p
RF-64 Benzeney

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-1 MW-2R MW-3 MW-4R MW-5R MW-6 MW-7Rp g

Sampling SamplingSampling Sampling
Event Date BENZENE CONCENTRATION (ug/L)Event Date

1 22 J l 10 7600 200 3300

( g )

1 22-Jul-10 7600 200 3300
2 28 O t 10 6500 10 19002 28-Oct-10 6500 10 1900
3 10 J 11 440 240 26003 10-Jan-11 440 240 2600
4 27 A 11 960 32 18004 27-Apr-11 960 32 1800
55 21-Jul-11 1000 52 550
6 28-Oct-11 1800 6600 360 7700 100000 1700 100000
7 10-Jan-12 1000 100000 230 4700 100000 100000 7000
8 11-Apr-12 1700 200 30 360 220 100000 4500
9 6-Jul-12 646 255 639 6.4 26.2 100000 978
10 5-Oct-12 520 97.9 40.4 718 359 2940 113
11 21-Jan-13 590 6.8 73.4 218 248 652 50.8
12 17-Apr-13 385 0.001 1070p
13 19-Jul-13 311 152 4.8 8.1 47.2 820 13.7
14 8-Oct-13 135 0.001 1160
15 6-Jan-14 261 0.001 0.001 4.9 4.2 175 53.9
16 23-Apr-14 193 5.523 Apr 14 193 5.5
17 17-Jul-14 79.2 46.2 8.1 19.9 52.4 615 13.117 Jul 14 79.2 46.2 8.1 19.9 52.4 615 13.1
18 8-Oct-14 42.6 0.00118 8 Oct 14 42.6 0.001
19 9-Jan-15 91 437 3 8 5 5 33 6 84 10 119 9 Jan 15 91 437 3.8 5.5 33.6 84 10.1
2020

Coefficient of Variation: 1 52 3 06 3 13 2 04 2 21 2 06 2 77Coefficient of Variation: 1.52 3.06 3.13 2.04 2.21 2.06 2.77
Mann Kendall Statistic (S): 115 28 56 39 28 61 41Mann-Kendall Statistic (S): -115 -28 -56 -39 -28 -61 -41

Confidence Factor: >99 9% 98 4% 96 3% 99 9% 98 4% 99 4% >99 9%Confidence Factor: >99.9% 98.4% 96.3% 99.9% 98.4% 99.4% >99.9%

Concentration Trend: Decreasing Decreasing Decreasing Decreasing Decreasing Decreasing Decreasing

100000100000
MW 1

10000
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10000

L
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1000g
/L MW-3
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100
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 (

MW 5R

10o
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at
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1tr
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en
t

0.1ce
o

n
c

0.01

C
o

0 001

C

0.001
01/10 08/10 02/11 09/11 04/12 10/12 05/13 11/13 06/14 12/14 07/1501/10 08/10 02/11 09/11 04/12 10/12 05/13 11/13 06/14 12/14 07/15

Sampling DateSampling Date

Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
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GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 Benzeney

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-8R MW-9 MW-10 MW-11 MW-12 MW-13 MW-14p g

Sampling SamplingSampling Sampling
Event Date BENZENE CONCENTRATION (ug/L)Event Date

1 22 J l 10 200 0 001 140 0 001 0 001 100000

( g )

1 22-Jul-10 200 0.001 140 0.001 0.001 100000
2 28 O t 10 200 6 2 31 0 001 0 001 1000002 28-Oct-10 200 6.2 31 0.001 0.001 100000
3 10 J 11 580 110 45 0 001 0 001 1000003 10-Jan-11 580 110 45 0.001 0.001 100000
4 27 A 11 1300 630 12 0 001 0 001 1000004 27-Apr-11 1300 630 12 0.001 0.001 100000
55 21-Jul-11 1700 900 0.001 0.001 0.001 100000
6 28-Oct-11 2400 2800 5600 26 0.001 0.001 100000
7 10-Jan-12 11 640 2900 0.001 0.001 0.001 100000
8 11-Apr-12 45 340 730 0.001 0.001 0.001 100000
9 6-Jul-12 2.3 0.001 260 2.6 0.001 0.001 287
10 5-Oct-12 0.001 7.3 134 40.4 0.001 0.001 144
11 21-Jan-13 0.001 0.001 73.3 16.5 0.001 0.001 25.5
12 17-Apr-13 0.001 58.8 0.001 0.001 0.001p
13 19-Jul-13 12 0.001 31.1 0.001 0.001 0.001 50.3
14 8-Oct-13 0.001 21.9 0.001 0.001 0.001
15 6-Jan-14 0.001 2.4 33.6 0.001 0.001 0.001 19
16 23-Apr-14 0.001 18.3 0.001 0.001 0.00123 Apr 14 0.001 18.3 0.001 0.001 0.001
17 17-Jul-14 17.5 79.2 8.7 0.001 0.001 0.001 18.917 Jul 14 17.5 79.2 8.7 0.001 0.001 0.001 18.9
18 8-Oct-14 0.001 9.3 0.001 0.001 0.00118 8 Oct 14 0.001 9.3 0.001 0.001 0.001
19 9-Jan-15 19 4 118 5 0 001 0 001 0 001 36 919 9 Jan 15 19.4 118 5 0.001 0.001 0.001 36.9
2020

Coefficient of Variation: 2 23 1 84 2 01 2 09 4 47 0 00 0 97Coefficient of Variation: 2.23 1.84 2.01 2.09 4.47 0.00 0.97
Mann Kendall Statistic (S): 4 75 54 88 19 0 69Mann-Kendall Statistic (S): 4 -75 -54 -88 19 0 -69

Confidence Factor: 59 0% 99 3% 95 7% 99 8% 71 8% 48 6% >99 9%Confidence Factor: 59.0% 99.3% 95.7% 99.8% 71.8% 48.6% >99.9%

Concentration Trend: No Trend Decreasing Decreasing Decreasing No Trend Stable Decreasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
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GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 Benzeney

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21p g

Sampling SamplingSampling Sampling
Event Date BENZENE CONCENTRATION (ug/L)Event Date

1 9 A 11 75 5 0 001 728 8050 6180 0 001 5770

( g )

1 9-Aug-11 75.5 0.001 728 8050 6180 0.001 5770
2 28 O t 11 320 150 840 100000 100000 0 001 77002 28-Oct-11 320 150 840 100000 100000 0.001 7700
3 10 J 12 26 2300 1100 100000 8000 0 001 52003 10-Jan-12 26 2300 1100 100000 8000 0.001 5200
4 11 A 12 540 2800 1900 1300 2800 8 8 29004 11-Apr-12 540 2800 1900 1300 2800 8.8 2900
55 6-Jul-12 73.1 1550 438 1020 749 0.001 702
6 5-Oct-12 637 736 39.3 1700 388 0.001 232
7 21-Jan-13 70.9 432 5.8 413 57.4 0.001 93
8 17-Apr-13 332 30.5 0.001 158
9 19-Jul-13 4.9 335 13.3 43.2 0.001 0.001 427
10 8-Oct-13 27.1 0.001 0.001 79.6
11 6-Jan-14 0.001 0.001 11.6 76.4 0.001 0.001 11.7
12 23-Apr-14 10.8 0.001 0.001 147p
13 17-Jul-14 0.001 0.001 19.2 0.001 0.001 0.001 399
14 8-Oct-14 2.7 0.001 0.001 305
15 9-Jan-15 0.001 121 4.8 0.001 0.001 0.001 728
16
17
1818
1919
2020

Coefficient of Variation: 2 28 1 39 1 65 2 55 3 36 3 87 1 52Coefficient of Variation: 2.28 1.39 1.65 2.55 3.36 3.87 1.52
Mann Kendall Statistic (S): 19 26 22 102 79 8 45Mann-Kendall Statistic (S): -19 -26 -22 -102 -79 -8 -45

Confidence Factor: 88 9% 95 7% 92 4% >99 9% >99 9% 63 3% 98 6%Confidence Factor: 88.9% 95.7% 92.4% >99.9% >99.9% 63.3% 98.6%

Concentration Trend: No Trend Decreasing Prob. Decreasing Decreasing Decreasing No Trend Decreasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc  www gsi-net comGSI Environmental Inc., www.gsi net.com



GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 Benzeney

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28p g

Sampling SamplingSampling Sampling
Event Date BENZENE CONCENTRATION (ug/L)Event Date

1 9 A 11 46 1

( g )

1 9-Aug-11 46.1
2 28 O t 11 34002 28-Oct-11 3400
3 10 J 12 10003 10-Jan-12 1000
4 11 A 12 28004 11-Apr-12 2800
55 6-Jul-12 1040
6 5-Oct-12 751
7 21-Jan-13 864 66.3 316
8 17-Apr-13 642 290 79.1
9 19-Jul-13 136 566 12.6
10 8-Oct-13 308 352 43.1 0.001 2.7 0.001 0.001
11 6-Jan-14 52.9 334 24.9 0.001 36.7 11.3 10.2
12 23-Apr-14 24.8 269 10.5 0.001 26.9 34 57p
13 17-Jul-14 47.6 287 2.4 0.001 6.9 41.6 182
14 8-Oct-14 27.8 219 2.8 0.001 0.001 138 279
15 9-Jan-15 4.9 178 2.1 0.001 4.1 107 244
16
17
1818
1919
2020

Coefficient of Variation: 1 33 0 61 2 83 0 00 1 03 1 00 0 95Coefficient of Variation: 1.33 0.61 2.83 0.00 1.03 1.00 0.95
Mann Kendall Statistic (S): 56 21 21 0 1 13 13Mann-Kendall Statistic (S): -56 -21 -21 0 1 13 13

Confidence Factor: 99 4% 96 4% 96 4% 37 9% 50 0% 99 2% 99 2%Confidence Factor: 99.4% 96.4% 96.4% 37.9% 50.0% 99.2% 99.2%

Concentration Trend: Decreasing Decreasing Decreasing Stable No Trend Increasing Increasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc  www gsi-net comGSI Environmental Inc., www.gsi net.com



GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 Benzeney

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-29 MW-30 CMW-1 CMW-2p g

Sampling SamplingSampling Sampling
Event Date BENZENE CONCENTRATION (ug/L)Event Date

1 9 A 11

( g )

1 9-Aug-11
2 28 O t 112 28-Oct-11
3 10 J 123 10-Jan-12
4 11 A 124 11-Apr-12
55 6-Jul-12
6 5-Oct-12
7 21-Jan-13
8 17-Apr-13
9 19-Jul-13
10 8-Oct-13 2.5 11.6 13.8 0.001
11 6-Jan-14 76.5 150 4.3 0.001
12 23-Apr-14 39.8 24.3 10.9 0.001p
13 17-Jul-14 6.8 0.001 8.3 0.001
14 8-Oct-14 8.4 118 38 0.001
15 9-Jan-15 7.7 0.001 9.3 0.001
16
17
1818
1919
2020

Coefficient of Variation: 2 53 1 46 2 59 0 00Coefficient of Variation: 2.53 1.46 2.59 0.00
Mann Kendall Statistic (S): 5 8 7 0Mann-Kendall Statistic (S): 5 -8 7 0

Confidence Factor: 71 9% 84 5% 80 9% 37 9%Confidence Factor: 71.9% 84.5% 80.9% 37.9%

Concentration Trend: No Trend No Trend No Trend Stable
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc  www gsi-net comGSI Environmental Inc., www.gsi net.com



GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID: 05-05622-Apr-15
Facility Name: Constituent:

p
RF-64 BTEXy

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-1 MW-2R MW-3 MW-4R MW-5R MW-6 MW-7Rp g

Sampling SamplingSampling Sampling
Event Date BTEX CONCENTRATION (ug/L)Event Date

1 22 J l 10 49000 4000 22100

( g )

1 22-Jul-10 49000 4000 22100
2 28 O t 10 31400 71 3 94502 28-Oct-10 31400 71.3 9450
3 10 J 11 3310 807 144003 10-Jan-11 3310 807 14400
4 27 A 11 13260 200 247004 27-Apr-11 13260 200 24700
55 21-Jul-11 12200 129 4430
6 28-Oct-11 28600 57100 481.6 37500 100000 15300 100000
7 10-Jan-12 6734 100000 482 23800 100000 100000 20800
8 11-Apr-12 24790 1510 92.2 4140 2194 100000 7880
9 6-Jul-12 8697 3181 2412 382.9 41.6 100000 1424
10 5-Oct-12 13001 691.5 59 2099 902.5 11640 181
11 21-Jan-13 12541 97 111.5 492 300.2 8171 91.2
12 17-Apr-13 8152 0.001 10750p
13 19-Jul-13 7603 2928 8.3 28.9 114.3 9750 30
14 8-Oct-13 4752 0.001 3853
15 6-Jan-14 7752 8.1 0.001 25.8 4.2 7613 68
16 23-Apr-14 8739 5.523 Apr 14 8739 5.5
17 17-Jul-14 5082 351.8 18.9 51.7 292.4 3362 13.117 Jul 14 5082 351.8 18.9 51.7 292.4 3362 13.1
18 8-Oct-14 3110 0.00118 8 Oct 14 3110 0.001
19 9-Jan-15 6392 2246 6 2 12 3 347 7 552 89 419 9 Jan 15 6392 2246 6.2 12.3 347.7 552 89.4
2020

Coefficient of Variation: 0 91 2 14 2 02 2 01 2 17 1 36 2 39Coefficient of Variation: 0.91 2.14 2.02 2.01 2.17 1.36 2.39
Mann Kendall Statistic (S): 102 31 76 47 30 61 37Mann-Kendall Statistic (S): -102 -31 -76 -47 -30 -61 -37

Confidence Factor: >99 9% 99 2% 99 3% >99 9% 99 0% 99 4% >99 9%Confidence Factor: >99.9% 99.2% 99.3% >99.9% 99.0% 99.4% >99.9%

Concentration Trend: Decreasing Decreasing Decreasing Decreasing Decreasing Decreasing Decreasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc  www gsi-net comGSI Environmental Inc., www.gsi net.com



GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 BTEXy

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-8R MW-9 MW-10 MW-11 MW-12 MW-13 MW-14p g

Sampling SamplingSampling Sampling
Event Date BTEX CONCENTRATION (ug/L)Event Date

1 22 J l 10 855 5 6 657 0 001 0 001 100000

( g )

1 22-Jul-10 855 5.6 657 0.001 0.001 100000
2 28 O t 10 825 12 4 50 2 0 001 0 001 1000002 28-Oct-10 825 12.4 50.2 0.001 0.001 100000
3 10 J 11 2195 324 57 0 001 0 001 1000003 10-Jan-11 2195 324 57 0.001 0.001 100000
4 27 A 11 8200 2098 12 0 001 15 1000004 27-Apr-11 8200 2098 12 0.001 15 100000
55 21-Jul-11 8900 2600 0.001 0.001 24.3 100000
6 28-Oct-11 9600 15900 18800 48.5 8.1 15 100000
7 10-Jan-12 17.3 670 3760 0.001 0.001 0.001 100000
8 11-Apr-12 115 906 903.6 0.001 0.001 26.7 100000
9 6-Jul-12 4.6 0.001 294.6 2.6 0.001 0.001 1946
10 5-Oct-12 0.001 7.3 134 40.4 0.001 0.001 804.3
11 21-Jan-13 0.001 0.001 78.9 16.5 0.001 0.001 82.8
12 17-Apr-13 0.001 66.2 0.001 0.001 0.001p
13 19-Jul-13 14.8 0.001 33.4 0.001 0.001 0.001 749.1
14 8-Oct-13 0.001 21.9 0.001 0.001 0.001
15 6-Jan-14 0.001 2.4 33.6 0.001 0.001 0.001 127
16 23-Apr-14 0.001 18.3 0.001 0.001 0.00123 Apr 14 0.001 18.3 0.001 0.001 0.001
17 17-Jul-14 44.1 311.6 8.7 0.001 0.001 0.001 154.717 Jul 14 44.1 311.6 8.7 0.001 0.001 0.001 154.7
18 8-Oct-14 0.001 9.3 0.001 0.001 0.00118 8 Oct 14 0.001 9.3 0.001 0.001 0.001
19 9-Jan-15 120 6 1143 5 0 001 0 001 0 001 202 219 9 Jan 15 120.6 1143 5 0.001 0.001 0.001 202.2
2020

Coefficient of Variation: 2 42 2 08 2 52 3 29 3 75 2 07 0 96Coefficient of Variation: 2.42 2.08 2.52 3.29 3.75 2.07 0.96
Mann Kendall Statistic (S): 2 72 66 92 11 31 63Mann-Kendall Statistic (S): 2 -72 -66 -92 11 -31 -63

Confidence Factor: 53 0% 99 0% 98 3% 99 9% 62 6% 85 1% 99 9%Confidence Factor: 53.0% 99.0% 98.3% 99.9% 62.6% 85.1% 99.9%

Concentration Trend: No Trend Decreasing Decreasing Decreasing No Trend No Trend Decreasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc  www gsi-net comGSI Environmental Inc., www.gsi net.com



GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 BTEXy

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21p g

Sampling SamplingSampling Sampling
Event Date BTEX CONCENTRATION (ug/L)Event Date

1 9 A 11 412 0 001 4985 71900 54650 0 001 38170

( g )

1 9-Aug-11 412 0.001 4985 71900 54650 0.001 38170
2 28 O t 11 1240 820 2040 100000 100000 59 4 564002 28-Oct-11 1240 820 2040 100000 100000 59.4 56400
3 10 J 12 3744 5300 1780 100000 44200 0 001 382003 10-Jan-12 3744 5300 1780 100000 44200 0.001 38200
4 11 A 12 645 1 5910 2665 2590 23600 123 8 268004 11-Apr-12 645.1 5910 2665 2590 23600 123.8 26800
55 6-Jul-12 76.4 3671 541.9 1464.7 13559 0.001 10132
6 5-Oct-12 637 1570.2 43.5 1943.7 8968 0.001 5369
7 21-Jan-13 70.9 612.5 51.2 447.9 3313.4 0.001 3562
8 17-Apr-13 338.2 1725 0.001 2749
9 19-Jul-13 4.9 477.7 13.3 43.2 1358 0.001 2327.9
10 8-Oct-13 27.1 966 0.001 291
11 6-Jan-14 0.001 0.001 11.6 81.5 788 0.001 621
12 23-Apr-14 28.7 149.1 0.001 607.7p
13 17-Jul-14 0.001 0.001 19.2 0.001 259.2 0.001 554.1
14 8-Oct-14 2.7 250.3 0.001 867
15 9-Jan-15 0.001 134.1 4.8 0.001 102 0.001 1843.7
16
17
1818
1919
2020

Coefficient of Variation: 1 57 1 41 1 32 2 11 1 76 2 82 1 44Coefficient of Variation: 1.57 1.41 1.32 2.11 1.76 2.82 1.44
Mann Kendall Statistic (S): 31 30 36 102 114 19 77Mann-Kendall Statistic (S): -31 -30 -36 -102 -114 -19 -77

Confidence Factor: 98 1% 97 8% 99 3% >99 9% >99 9% 81 0% >99 9%Confidence Factor: 98.1% 97.8% 99.3% >99.9% >99.9% 81.0% >99.9%

Concentration Trend: Decreasing Decreasing Decreasing Decreasing Decreasing No Trend Decreasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc  www gsi-net comGSI Environmental Inc., www.gsi net.com



GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 BTEXy

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28p g

Sampling SamplingSampling Sampling
Event Date BTEX CONCENTRATION (ug/L)Event Date

1 9 A 11 307

( g )

1 9-Aug-11 307
2 28 O t 11 82302 28-Oct-11 8230
3 10 J 12 14413 10-Jan-12 1441
4 11 A 12 166004 11-Apr-12 16600
55 6-Jul-12 1372.7
6 5-Oct-12 872.8
7 21-Jan-13 926 81.6 320.6
8 17-Apr-13 660.2 350.2 79.1
9 19-Jul-13 136 687.7 12.6
10 8-Oct-13 329 420.1 43.1 0.001 2.7 0.001 0.001
11 6-Jan-14 52.9 379.2 24.9 0.001 36.7 11.3 10.2
12 23-Apr-14 24.8 285.2 10.5 0.001 26.9 34 57p
13 17-Jul-14 47.6 304.4 2.4 0.001 6.9 41.6 182
14 8-Oct-14 27.8 228.3 2.8 0.001 0.001 138 303.9
15 9-Jan-15 4.9 182.3 2.1 0.001 4.1 107 256.9
16
17
1818
1919
2020

Coefficient of Variation: 2 02 0 66 2 83 0 00 1 03 1 00 0 97Coefficient of Variation: 2.02 0.66 2.83 0.00 1.03 1.00 0.97
Mann Kendall Statistic (S): 66 21 21 0 1 13 13Mann-Kendall Statistic (S): -66 -21 -21 0 1 13 13

Confidence Factor: 99 9% 96 4% 96 4% 37 9% 50 0% 99 2% 99 2%Confidence Factor: 99.9% 96.4% 96.4% 37.9% 50.0% 99.2% 99.2%

Concentration Trend: Decreasing Decreasing Decreasing Stable No Trend Increasing Increasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
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GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:22-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 BTEXy

Conducted By: Concentration Units: ug/LJames WolfConducted By: Concentration Units: ug/LJames Wolf

Sampling Point ID: MW-29 MW-30 CMW-1 CMW-2p g

Sampling SamplingSampling Sampling
Event Date BTEX CONCENTRATION (ug/L)Event Date

1 9 A 11

( g )

1 9-Aug-11
2 28 O t 112 28-Oct-11
3 10 J 123 10-Jan-12
4 11 A 124 11-Apr-12
55 6-Jul-12
6 5-Oct-12
7 21-Jan-13
8 17-Apr-13
9 19-Jul-13
10 8-Oct-13 2.5 11.8 13.8 0.001
11 6-Jan-14 76.5 160.5 4.3 0.001
12 23-Apr-14 39.8 24.3 10.9 0.001p
13 17-Jul-14 6.8 0.001 8.3 0.001
14 8-Oct-14 8.4 124.3 38 0.001
15 9-Jan-15 7.7 0.001 9.3 0.001
16
17
1818
1919
2020

Coefficient of Variation: 2 53 1 47 2 59 0 00Coefficient of Variation: 2.53 1.47 2.59 0.00
Mann Kendall Statistic (S): 5 8 7 0Mann-Kendall Statistic (S): 5 -8 7 0

Confidence Factor: 71 9% 84 5% 80 9% 37 9%Confidence Factor: 71.9% 84.5% 80.9% 37.9%

Concentration Trend: No Trend No Trend No Trend Stable
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
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GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID: 05-05623-Apr-15
Facility Name: Constituent:RF-64 Vapor Effluent - Tedlar Bagsy

Conducted By: Concentration Units: ug/LJames Wolf
p g

y ug/L

Sampling Point ID: Benzene BTEX

Sampling SamplingSampling Sampling
Event Date VAPOR EFFLUENT - TEDLAR BAGS CONCENTRATION (ug/L)Event Date

1 28 Jun 13 1 62 21 491 28-Jun-13 1.62 21.49
2 11 Jul 13 0 209 2 72 11-Jul-13 0.209 2.7
3 1 Aug 13 0 283 5 283 1-Aug-13 0.283 5.28
4 5 Sep 13 0 325 7 44 5-Sep-13 0.325 7.4
5 7 Oct 13 0 604 11 25 7-Oct-13 0.604 11.2
6 24 Oct 13 0 0767 0 886 24-Oct-13 0.0767 0.88
7 6 No 13 0 106 1 427 6-Nov-13 0.106 1.42
8 4 D 13 0 151 2 538 4-Dec-13 0.151 2.53
9 3 J 14 0 365 2 039 3-Jan-14 0.365 2.03
10 24 F b 14 0 174 0 8710 24-Feb-14 0.174 0.87
11 14 M 14 0 187 0 9711 14-Mar-14 0.187 0.97
12 22 A 14 0 434 4 5612 22-Apr-14 0.434 4.56
1313 7-May-14 0.0942 0.56
1414 3-Jun-14 0.103 0.4
15 3-Jul-14 0.27 1.82
16 12-Aug-14 0.112 0.842
17 9-Sep-14 0.104 0.633
18 16-Oct-14 0.001 0.423
19 4-Nov-14 0.001 0.3182
20 1-Dec-14 0.144 0.645
21 7-Jan-15 0.001 0.0704
22 3-Feb-15 0.001 0.528
23 17-Mar-15 0.001 0.430
24
25

Coefficient of Variation: 1.45 1.64
Mann-Kendall Statistic (S): -129 -165( )

Confidence Factor: >99.9% >99.9%% %

Concentration Trend: Decreasing DecreasingConcentration Trend: Decreasing Decreasing
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Notes:Notes: 

1 At least four independent sampling events per well are required for calculating the trend Methodology is valid for 4 to 40 samples1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.

2 C fid i T d C fid (i t) th t tit t t ti i i i (S 0) d i (S 0) 95% I i D i2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95% = Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 
3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 

Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.y y y

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected.5 00000 d cates t at a s ee as detected t e o to g e a d o sa p e as co ected
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including withoutDISCLAIMER:     The GSI Mann Kendall Toolkit is available as is . Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc  makes any representation or warranty regarding the accuracy  correctness  or completeness of the information contained herein  and no suchlimitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct  indirect  consequential  incidental or other damages resulting from the use of this product or the information contained herein   Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
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GSI MANN-KENDALL TOOLKITGSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysisfor Constituent Trend Analysis

Evaluation Date: Job ID:23-Apr-15 05-056
Facility Name: Constituent:

p
RF-64 Quarterly Avg.Vapor Effluent - PID Screeningy

Conducted By: Concentration Units: PPM

Q y g p g
James WolfConducted By: Concentration Units: PPMJames Wolf

Sampling Point ID: VOCsp g

Sampling SamplingSampling Sampling
Event Date QUARTERLY AVG.VAPOR EFFLUENT - PID SCREENING CONCENTRATION (PPM)Event Date

1 30 S 12 54 5

( )

1 30-Sep-12 54.5
2 31 D 12 44 32 31-Dec-12 44.3
3 31 M 13 26 23 31-Mar-13 26.2
4 30 J 13 17 84 30-Jun-13 17.8
5 S5 30-Sep-13 23.2
6 31-Dec-13 44.1
7 31-Mar-14 9.8
8 30-Jun-14 13.1
9 30-Sep-14 15.9
10 31-Dec-14 2.4
11 31-Mar-15 0.8
12
13
14
15
16
17
1818
1919
2020

Coefficient of Variation: 0 78Coefficient of Variation: 0.78
Mann Kendall Statistic (S): 41Mann-Kendall Statistic (S): -41

Confidence Factor: 100 0%Confidence Factor: 100.0%

Concentration Trend: Decreasing
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Notes: 
1. At least four independent sampling events per well are required for calculating the trend.  Methodology is valid for 4 to 40 samples.1. p p g p q g gy p

2 Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;2. Confidence in Trend  Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0):  >95%  Increasing or Decreasing; 

≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90% S≤0 and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable≥ 90% = Probably Increasing or Probably Decreasing;  < 90% and S>0 = No Trend; < 90%, S≤0, and COV  ≥ 1 = No Trend; < 90% and COV  < 1 = Stable. 

3 Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans" J J Aziz M Ling H S Rifai C J Newell and J R Gonzales3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales, 
G d W t 41(3) 355 367 2003Ground Water , 41(3):355-367, 2003.

4 0.001 indicates that the laboratory analytical results are below laboratory detection limits.

5 100000 indicates that a sheen was detected in the monitoring well and no sample was collected. 
DISCLAIMER:     The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such, y p y g g y, , p ,
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information inparty shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein.  Information in
this publication is subject to change without notice   GSI Environmental Inc  disclaims any responsibility or obligation to update the information contained hereinthis publication is subject to change without notice.  GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc  www gsi-net comGSI Environmental Inc., www.gsi net.com
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