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May 8, 2020 

Ms. Hannah Phillips 
Colorado Department of Labor and Employment 
Division of Oil and Public Safety - Remediation Section 
633 17th Street, Suite 500 
Denver, Colorado 80202-3610 

Subject: Monitoring and Remediation Report; Fourth Quarter 2019 and First Quarter 2020 
   Former Pik Kwik (now known as Harris Park Site IV) 
   7301 Lowell Boulevard (now known as 7305 Lowell Boulevard) 

Westminster, Colorado 80030 
OPS Event ID No. 1989  
CGRS Project No. 1-996-9541ae 
 

Dear Ms. Phillips: 

The attached MRR documents fourth quarter 2019 and first 
quarter 2020 PetroFix™ injection and groundwater and soil 
vapor monitoring activities performed by CGRS at the above-
referenced site. Work documented in this report was 
performed according to OPS Task Order Number 123I dated 
October 17, 2019, with a performance end date of November 
30, 2020. The purpose of this narrative is to present the CSM 
and to evaluate the current monitoring data relative to the 
CSM. 

Introduction/Site Background 
The following is a summary of major events associated with 
the release that occurred at the site as well as assessment 
activities and other background information: 

 The original facility operated as a retail gas station from circa 1976 to 1992. 
 On August 28, 1992, two 8,000-gallon, steel USTs, product piping, and dispensers were removed.  The 

USTs had no cathodic protection and had extensive corrosion with one to two-inch diameter holes on the 
ends and bottoms of the tanks.  Therefore, the source of the release is the former USTs and the product 
released was gasoline. 

 A confirmed release was reported on September 15, 1992, based upon soil analytical data.  It appears that 
the excavated soil was placed back in the tank basin and covered with imported backfill. 

 At some point between 1992 and 1997, the former gas station building was expanded and operated as a 
bowling alley. 

 In July 2002, CGRS became the State Lead contractor for this project. 
 In February and March 2014, CGRS spoke with Tony Chacon with the City of Westminster.  Mr. Chacon 

stated that the structures located on the properties south of the former Vehicle Service Center property (the 
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Vehicle Service Center is located directly south of the 
subject site, across West 73rd Avenue) would be 
demolished in the next few months.  However, the 
demolition work was not anticipated to impact the existing 
monitoring wells.  The former Vehicle Service Center 
building remains intact at this time and the redevelopment 
of the property is proceeding. 

 On June 9, 2015, CGRS was informed by Dave Downing, 
City Engineer for the City of Westminster, that the 
buildings south of the former Vehicle Service Center 
(except for 7265, 7267, and 7269 Lowell Boulevard) would 
be demolished at the end of July 2015.  In November 2015, CGRS confirmed the buildings were 
demolished. 

 In November 2015, CGRS researched the following resources to determine if a gas station was formerly 
located at 7287 Lowell Boulevard: 

o Colorado Aerial:  An aerial photograph dated April 29, 1965, shows what appears to be four 
dispensers in the northeast section of the property. 

o EDR Certified Sanborn® Map Report:  EDR did not have any Sanborn® maps for 7287 Lowell 
Boulevard. 

o The EDR-City Directory Image Report:  The oldest directory that EDR could locate was from 1972 
and did not list 7287 Lowell Boulevard. 

 
Summary of Contaminants 
Soil Contamination Characteristics 
When the UST systems were removed, soil samples were collected from the excavation at six locations immediately 
beneath the USTs. Since then, numerous soil borings were installed across the site and the soil samples were 
analyzed for BTEX and TVPH. The following table summarizes the petroleum hydrocarbon impacts in soil that 
exceeded the Tier 1 RBSLs and/or TPH-TLV: 

Sample 
Location Date Sample 

Depth 
Vertical 
Interval 

Benzene 
(mg/kg) 

TVPH 
(mg/kg) 

MW-02 02/25/97 14.0 saturated 0.40 21.0 
MW-03 02/25/97 15.0 saturated 0.37 32.0 
MW-04 02/25/97 16.0 saturated 3.10 97.0 
SB-06 07/17/15 20.0 saturated 0.201 1864 
SB-09 07/17/15 18.5 saturated 2.33 1772 
SB-10 07/17/15 18.0 saturated 0.276 45.5 

Tank 1 M 09/01/92 ~10 smear 4.80 2800 
Tank 1 S 09/01/92 ~10 smear 3.30 2000 
Tank 2 S 09/01/92 ~10 smear <0.002 790 

Bolded values exceed the Tier 1 RBSLs and TPH-TLV. 

These soil borings are located onsite and offsite at 7287 Lowell Boulevard. According to the laboratory results in 
the above table, the petroleum hydrocarbon impacts in soil are in the smear and saturated zones. 
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The vadose zone soils generally consist of silty clay to clay.  It does not appear that there are petroleum hydrocarbon 
impacts to soil in the vadose zone. 

The smear zone soils generally consist of clay to sandy clay. Smear zone impacts occur on-site and extend into the 
property located at 7287 Lowell Boulevard (south of W. 73rd Avenue). Based on TVPH concentrations obtained 
from smear zone soil samples collected from the site, it is estimated that approximately 5,918 pounds of petroleum 
hydrocarbons were retained in the soil within the petroleum hydrocarbon plume prior to initiation of remediation. It 
is estimated that there are approximately 465 pounds of petroleum hydrocarbons sorbed to the smear zone soils 
[5,918 - 1,557 - 3,896 = 465], which equates to approximately 75 gallons. It appears that the smear zone soils 
facilitate mass storage and transport. The contaminant mass calculations are included as supporting documents in 
the MRR. 

In the upper saturated zone to approximately 25 feet, the soil general consists of clay to sand to gravelly sand.  
Bedrock was encountered at depths ranging between 16 and 22 feet on off-site properties. Based on TVPH 
concentrations obtained from saturated soil samples collected from the site, it is estimated that approximately 124 
pounds, which equates to approximately 20 gallons, of petroleum hydrocarbons were retained in the soil within the 
petroleum hydrocarbon plume subsequent to mechanical remediation. It appears that the saturated zone soils 
facilitate mass storage and transport. The contaminant mass calculations are included as supporting documents in 
the MRR. 

Saturated zone petroleum hydrocarbon impacts extend beyond the release area in a southerly direction, crossing 
the south property boundary of the subject site and impacting the City of Westminster’s property located at 7287 
Lowell Boulevard (south of W. 73rd Avenue). The vertical separation between the buried utilities and the dissolved 
petroleum hydrocarbon plume and soil impacts ranges from approximately three to eight feet. Therefore, it does not 
appear that subsurface utilities have been impacted by the petroleum hydrocarbon release. In addition, it does not 
appear that structures, groundwater wells, surface water, or sensitive environments have been impacted by the 
release.     

Groundwater Contamination Characteristics  
Currently, there are ethylbenzene concentrations in groundwater that exceed the Tier 1 RBSL on-site.  The benzene 
plume extended from approximately 25 feet northeast of well SVE-04 (on-site) to approximately five feet south of 
well MW-22 (off-site) in the third quarter 2019 groundwater sampling event which was conducted before the 
PetroFix™ injection event performed in September 2019. Following the PetroFix™ injection event, the benzene 
plume has diminished and currently is non-existent. The geologic cross section A-A’ suggests a permeable zone of 
gravelly sand to clayey sand occurring in the saturated zone and extending from approximately the north property 
boundary of 7287 Lowell Boulevard south (downgradient) to beyond well MW-12. The transverse geologic cross 
section B-B’ created from soil borings extending from well MW-20 to MW-18 suggests that well-sorted and poorly-
sorted sands extend in an easterly direction from MW-20 to beyond MW-18. It appears that this zone of sand serves 
as a preferential pathway for the apparent cross-gradient migration of petroleum hydrocarbons to wells MW-18 and 
MW-20.    

In August 2003, three slug tests were performed and the hydraulic conductivity of the aquifer underlying the site 
was measured, as a geometric mean, at approximately 0.12 ft/day (4.27 x 10-5 cm/sec). The historic average depth 
to groundwater on-site is 8.8 feet and off-site is 15.6 feet below top of well casing (TOC). The seasonal fluctuations 
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in groundwater range from 1.1 to 8.5 feet. The historic inferred direction of groundwater flow is to the south. The 
average hydraulic gradient was calculated at approximately 0.0340 ft/ft. The average groundwater flow velocity is 
estimated to be approximately 0.02 ft/day. 

Based on historic data, the smear zone, as calculated as the geometric mean, was a thickness of approximately 
2.96 feet across the site. Currently, there is no benzene plume in groundwater. Thus, the benzene plume diminished 
significantly when compared to pre-PetroFix™ injection analytical data from August 2019. The previous plume 
dispersion on-site and off-site appears to have confirmed the hydraulic model. 

Based on TVPH concentrations obtained from the groundwater data from February 1997, it is estimated that 
approximately 17 pounds of petroleum hydrocarbons were retained in the groundwater within the petroleum 
hydrocarbon plume prior to initiation of remediation. Based on groundwater analytical data from the sampling event 
on March 12, 2020, there was only one TVPH concentration in groundwater that exceeded the laboratory reporting 
limit. Therefore, mass calculations were not performed this reporting period.   

Based on groundwater analytical data from the sampling event on March 12, 2020, there were no benzene 
concentrations that exceeded the Tier 1 RBSL. Therefore, contaminant mass calculations for benzene were not 
performed for this reporting period. 

It does not appear that structures, groundwater wells, surface water, or sensitive environments have been impacted 
by the release. 

Surficial Soil - Ingestion/Dermal Contact/Inhalation Exposure Pathway (Closed) 
Rationale:  Investigation has revealed no petroleum hydrocarbon impacts to surficial soils. In addition, hard 
surfacing (asphalt and concrete pavement) overlying the release isolates the petroleum hydrocarbon impacts and 
prevents exposure through ingestion, dermal contact, or inhalation of petroleum vapors.   

Subsurface Soil – Leachate to Groundwater Ingestion Pathway (Open) 
Rationale:  There are benzene concentrations that exceed the Tier 1 RBSL and TVPH concentrations that exceed 
the TPH-TLV in the subsurface soil on-site and off-site at 7287 Lowell Boulevard. 

Soil Vapor – Indoor Air Inhalation Exposure Pathway (Closed) 
Rationale:  On August 31, 2015, soil vapor well VP-01 was completed on the north side of the on-site building 
adjacent to the former UST basin. The soil vapor well has two vapor probes installed at four feet and seven feet 
bgs. Benzene concentrations in the soil vapor samples collected from those vapor points have been below the 
Tier 1 RBSL for four consecutive quarters.   

On May 3, 2017, soil vapor well VP-03 was completed on the east side of the building located at 7287 Lowell 
Boulevard. The benzene concentrations in the soil vapor samples for well VP-03 at ten feet have been below the 
Tier 1 RBSL for ten consecutive quarters. On July 13, 2017, soil vapor well VP-02 was completed south of the on-
site building. The benzene concentrations in the soil vapor samples for well VP-02 at six feet have been below the 
Tier 1 RBSL for ten consecutive quarters. Therefore, it appears that this pathway is closed.  
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Groundwater – Indoor Air Inhalation/Enclosed Space Vapors Exposure Pathway (Closed) 
Rationale:  Currently, the benzene concentrations in groundwater samples do not exceed the Tier 1 RBSL for this 
pathway.   Additionally, the ITRC petroleum vapor intrusion screening criteria indicate that the vapor intrusion 
pathway can be eliminated if the vertical separation between the dissolved plume and the bottom of the foundation 
of an inhabited structure is greater than five feet. The vertical separation between the previous dissolved 
hydrocarbon plume and the bottom of the finished floor foundation of the on-site commercial building overlying the 
previous plume is approximately 8.8 feet which satisfies that criteria. The vertical separation between the previous 
dissolved hydrocarbon plume and the bottom of the finished floor foundation of the off-site building overlying the 
previous plume is approximately 15.6 feet which satisfies that criteria. Also, the off-site building is vacant. Thus, the 
“Groundwater – Indoor Air Inhalation/Enclosed Space Vapors” exposure pathway qualifies for closure. 

Groundwater – Ingestion Exposure Pathway (Open) 
Rationale:  Currently, the benzene concentrations in groundwater do not exceed the Tier 1 RBSL. However, the 
ethylbenzene concentration in the groundwater sample from well SVE-05 located on-site exceeds the Tier 1 RBSL. 
On December 13, 2016, OPS eliminated the MTBE exposure pathway based on the RISC5 analytical fate and 
transport models to predict MTBE SSTLs. 

Points of Exposure  
Property Boundary 
The Property Boundary POE has been impacted. The inferred areas of impacted subsurface soil and groundwater 
cross the south property boundary of the site and extend downgradient in a southerly direction across the off-site 
property boundary. The impacted off-site property is listed in the Pathways and Receptors Table of the MRR and 
depicted on the POE Location, Soil Sample, and Groundwater Sample Figures included in the MRR. 

Surficial Soils 
As described above, observations made during subsurface explorations (e.g. PID readings) indicated the absence 
of petroleum hydrocarbons within the upper one meter of the subsurface.   

Subsurface Utilities 
The previous dissolved petroleum hydrocarbon plume did not appear to intersect buried utilities in the area. The 
average depth to water on-site is approximately 8.8 feet and off-site is approximately 15.6 feet. The buried utilities 
crossing the previous plume are above the average depth to water on-site and off-site.   

Structures 
The north portion of the previous dissolved benzene plume underlied the south portion of the on-site building. The 
on-site building is on public drinking water and the benzene concentrations in the soil vapor samples from well 
VP-02 are below the laboratory RL. A portion of the previous dissolved benzene plume underlied the southeast 
portion of the building located at 7287 Lowell Boulevard. This building is unoccupied. There does not appear to be 
petroleum hydrocarbon impacts to these structures resulting from the release.   

Groundwater Wells, Surface Water, and Sensitive Environments 
Little Dry Creek is located approximately 580 meters downgradient from well MW-12. CGRS contacted Kelly Klein 
with the City of Westminster – Water Quality Division, who stated that Little Dry Creek is not a drinking water source 
for humans. Little Dry Creek serves as a storm water receptor. Little Dry Creek is not impacted by the subject 
release. BTEX concentrations in groundwater samples collected from downgradient point of compliance well MW-12 
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located between the release area and Little Dry Creek has historically been below the respective Tier 1 RBSLs 
since August 25, 2015.   

There are nine domestic and municipal water wells located within 2,500 feet of the release. However, all of these 
wells are located crossgradient from the release and range in distance from 800 to 2,450 feet from the site. These 
wells are not impacted by the release. 

Little Dry Creek is the only apparent sensitive environment located downgradient from the release. As described 
above, there are no apparent impacts to Little Dry Creek or other sensitive environments. 

Site Specific Target Levels (SSTLs) 
On February 5 and April 18, 2019, CGRS performed fate and transport modeling using RISC5 to evaluate SSTLs 
for dissolved phase benzene concentrations in groundwater protective to the nearest downgradient POE (the south 
property boundaries near wells MW-12 and MW-02A) and point of compliance groundwater monitoring well 
MW-01A. The SSTLs were calculated for source well SVE-04 for which benzene concentrations in groundwater 
have historically exceeded the Tier 1 RBSL. The following table summarizes the calculated SSTLs. The model input 
data and calculations are included in the Model Input and Results tab of the MRR. 

 

It should be noted that the benzene concentrations in groundwater for wells MW-01A, MW-02A, and MW-12 have 
not exceeded the Tier 1 RBSL since November 4, 2002, or August 25, 2015 (MW-12). Therefore, it appears that 
benzene degradation is occurring in the subsurface. 

Previous Remedial Actions and Current Corrective Action Plan 
In August 2003, CGRS performed two SVE pilot tests on monitoring wells MW-02 and MW-04 to determine the 
feasibility of SVE as a remediation method, obtain performance data required to design the remediation system, 
and to determine equipment specifications. Using the vacuum influence detected at the outlying monitoring wells, 
a calculated estimated effective radius of influence was determined to be approximately 25 feet.    

Between March and April 2004, CGRS installed a temporary SVE system at the site. The SVE system was 
connected to wells MW-01B, MW-02, and MW-04. Approximately 287 yd3 of petroleum hydrocarbon impacted soil 
was removed from the trenches and disposed at the Denver Regional Landfill. The temporary SVE system operated 
from April 20, 2004, to May 24, 2005, and removed approximately 1,557 pounds of hydrocarbons as vapor. 

Well ID -- to POC or POE 

Distance 
From 

POC or 
POE 
(feet) 

Distance 
From 

POC or 
POE 

(meters) 

Benzene 
SSTL – 

Standard 
Degradation 

(mg/L) 

Benzene 
SSTL - Zero 
Degradation 

(mg/L) 

SVE-04 – well MW-01A (downgradient) ~305 ~93 67 1.5 
SVE-04 – South Property Boundary near 

well MW-12 (downgradient) ~200 ~61 10 0.58 

SVE-04 – South Property Boundary near 
well MW-02A (downgradient) ~426 ~130 N/A 3.8 
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In April 2005, CGRS installed an AS pilot test well (AS-1) and performed an AS pilot test. The AS pilot test did not 
appear to have an impact on wells that were located between 21 and 29 feet from well AS-1. Additionally, an oxygen 
diffusion system was installed and connected to wells MW-01B, MW-02, and MW-04. 

On May 20, 2005, CGRS was notified by OPS that the City of Westminster was ready to develop the subject site.  
CGRS contacted CET Services, Inc./Community Builders, Inc. (CET), property owner, who stated that CGRS had 
to remove the SVE/oxygen diffusion systems and remediation shed. Between May and June 2005, CGRS removed 
the remediation systems and shed from the site. On June 22, 2005, CET notified CGRS that the City of Westminster 
would be installing a new storm sewer on-site and monitoring well CHMW-3 had to be abandoned. On June 24, 
2005, CGRS abandoned monitoring well CHMW-3 in accordance with the Colorado Division of Water Resources, 
Department of Natural Resources, regulations.   

On September 27, 2007, OPS approved the CAP for SVE and oxygen diffusion on-site and off-site at the former 
Vehicle Service Center. The system installation occurred between November 2006 and November 2007 in 
conjunction with the construction of a new commercial building on the subject site. Between November 2006 and 
April 2007, groundwater monitoring wells MW-01, MW-01B, MW-02, and MW-04 were destroyed and approximately 
853 yd3 of contaminated soil was excavated on site in preparation for the foundation for the new commercial 
building. The excavation was approximately 40 feet wide x 110 feet long x 5 feet deep. During the excavation, one 
400-gallon, orphan, waste oil UST was removed. 

The SVE system is connected to wells SVE-01 through SVE-10 
and a horizontal SVE line was installed beneath the floor slab of 
the new commercial building on-site. The SVE system is designed 
to operate in twelve-hour intervals alternating between the on-site 
SVE wells and the off-site SVE wells. The SVE off-gas vapors 
were initially treated with a 3,000-pound carbon vessel. The SVE 
system was activated on November 29, 2007, and required a 
carbon change-out on March 10, 2008. By October 1, 2010, it was 
determined that carbon vapor treatment was no longer required 
and on November 18, 2010, the carbon vessel was removed from 
the site. The oxygen diffusion system is connected to wells 
SVE-02 through SVE-10 and O-01 through O-13. Operation of the 
oxygen diffusion system commenced on July 1, 2008.  

Between June 10 and 12, 2013, CGRS subcontracted Remington Technologies, LLC (Remington), to perform a 
chemically oxygenated granular activated carbon (COGAC™) pilot test injection event via direct push in the vicinity 
of wells SVE-04 and SVE-06 through SVE-10. Thirty-two injection points (IP-1 through IP-6 located on-site and IP-
1 through IP-26 located on the former Vehicle Service Center property) were proposed; however, injection point IP-
1 on-site was adjacent to a fiber optic line and was not completed. The injectate was comprised of 2,400 gallons of 
a 12% solution of COGAC™. Injection points IP-2 through IP-6 received approximately 450 gallons of solution and 
injection points IP-1 through IP-26 received approximately 1,950 gallons of solution for a total of approximately 
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2,400 gallons. The injection was performed at an average pressure of 
approximately 26 psi with an average flow rate of approximately 4 gpm. The 
injection interval ranged between 9 and 17 feet bgs. 
 
On March 26, 2013, the SVE system was found to be inoperable on the former 
Vehicle Service Center property.  Due to the COGAC™ injections and the 
asymptotic performance of the SVE system, that part of the SVE system has 
not been investigated or repaired.   
 
On April 29, 2014, the DO concentrations in the groundwater have increased 
from less than 1 mg/L up to a maximum of 5.61 mg/L in and around the wells 
that contain the oxygen diffusers. A recent decline in DO levels was believed to 
be the result of water trapped in the oxygen lines. CGRS replaced the oxygen 
tubing from the remediation shed to well O-03 on May 30, 2014. DO levels have 

not increased at this well following replacement of the tubing and troubleshooting has revealed that the oxygen 
generator is not working properly. The oxygen generator has not been repaired or replaced and remains off. 

Between July 13 and 17, 2015, CGRS 
performed high resolution site characterization 
(HRSC) activities at the site via Laser Induced 
Fluorescence (LIF) and membrane interface 
probe and hydraulic profiling tool (MiHPT). The 
LIF system detects petroleum-based NAPLs.  
The MiHPT system is a combined VOC 
profiling and hydraulic conductivity profiling 
tool.     

CGRS oversaw the installation of 28 LIF and 
MiHPT direct push borings (WPK-1 through 
WPK-28) to depths between approximately 14 
and 30 feet bgs. Points WPK-1 through WPK-
28 are shown on the LIF-MiHPT Location Figure which is included in the MRR. 

Based on the results of the LIF investigation, NAPL was identified in the south portion of Lowell Boulevard near 
WPK-17 and WPK-18; the east portion of 7287 Lowell Boulevard near WPK-3 through WPK-8, WPK-15, WPK-16, 
WPK-21, WPK-22, and WPK-23; and the north portion of 7283 Lowell Boulevard near WPK-10. NAPL was detected 
between 17 and 21 feet across the site and fluoresced similar to gasoline. It appears that the NAPL is located in 
the saturated zone. Based on benzene concentrations in groundwater for well SVE-04, it appears that there is 
residual NAPL in the vicinity of well SVE-04. 

The 12 MiHPT borings, designated as WPK-9, WPK-10, WPK-11, WPK-16, WPK-19, WPK-20, WPK-21, WPK-23, 
and WPK-25 through WPK-28, were installed to depths between approximately 20.5 and 24 feet bgs.   

 
The HPT data indicate that fine-grained soils are generally present throughout the site to an average depth of 22.5 
feet. However, in some areas the soil is a little more coarse-grained at depths between 17.5 and 21 feet which 
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correlates with the location of the NAPL. The PID data show that petroleum (as VOCs) impacts are generally 
observed between 17.5 and 23 feet bgs which correlates with the location of the NAPL. The FID measures methane 
which is a byproduct of biodegradation of petroleum hydrocarbons. The FID data indicate the possible presence of 
methane above the groundwater surface. The XSD data indicates the possible presence of chlorinated solvent 
impacts in the vicinity of WPK-9 and WPK-28 at depths of approximately six to ten feet. 

On August 25, 2015, the on-site SVE system was turned off due to the asymptotic performance of the SVE system. 

On June 20 and July 18, 2016, CGRS subcontracted Vista GeoScience (Vista) to pothole and backfill 20 injection 
points for a PersulfOx® injection pilot test. Ten injection points (IP-32 through IP-41) were located in a circle in the 
vicinity of soil boring SB-6 and ten injection points (IP-27 through IP-31 and IP-42 through IP-46) were located in a 
circle in the vicinity of soil boring SB-9 located on the former Vehicle Service Center property.   

 
On June 24 and July 22, 2016, CGRS subcontracted Vista to perform the 
PersulfOx injection pilot test via direct push in the locations that were 
potholed and backfilled as mentioned above. The injectate was 
comprised of an average of 1,685 gallons of a 10% solution of PersulfOx 
for each event. Injection points IP-27 through IP-36 received 
approximately 1,451 gallons of solution and injection points IP-37 through 
IP-46 received approximately 1,918 gallons of solution for a total of 
approximately 3,369 gallons and 3,417 pounds of PersulfOx. The 
injection was performed at an average pressure of 81.5 psi with an 
average flow rate of 17.5 gpm.  The injection interval ranged between 17 
and 21 feet bgs. 

While the injections were being performed, CGRS obtained depth 
to groundwater and MNA measurements from monitoring wells 
CHMW-01, MW-11, MW-16, O-9, O-10, O-11, O-12, O-13, 
SVE-07, SVE-08, SVE-09, and SVE-10 that are located in the 
vicinity of the injection points. The change in groundwater 
elevations ranged between 0.75 to 15.57 feet. The dissolved 
oxygen increased up to one order of magnitude in a few wells.  
The specific conductance increased up to one order of magnitude 
and the ORP increased up to five orders of magnitude in a few 
wells. A copy of Vista’s Final Report, CGRS’ Injection Pilot Test 
Data Sheets, and photographs of the injection activities are 
attached as supporting documents to the MRR. 

On August 24, 2016, LNAPL was observed in well MW-16 at a thickness of 0.02 feet. LNAPL abatement was 
performed via hand-bailing. A PIG sock was installed in well MW-16. On October 5, 2016, measurable LNAPL was 
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not observed in well MW-16. The PIG sock was not 
spent and re-inserted in the well. Between July 3 and 
10, 2017, CGRS subcontracted DrillPro Services 
Inc. (DrillPro) to pothole and backfill 74 injection 
points for the PersulfOx, RegenOx, and ORC-A 
injections. Eight injection points (IP-113 through IP-
120 in Area 1) were located in the right-of-way on the 
north side of W. 73rd Avenue (adjacent to 7305 
Lowell Boulevard).  Seventeen injection points (IP-
73 through IP-76 and IP-100 through IP-112) were 
located in Area 2, 22 injection points (IP-78 through 
IP-99) were located in Area 3, 20 injection points (IP-
54 through IP-72 and IP-77) were located in Area 4, 
and seven injection points (IP-47 through IP-53) 
were located in Area 5. Areas 2 through 5 were 
located at 7287 Lowell Boulevard (south of the site). 

Between July 11 and 21, 2017, CGRS subcontracted Regenesis Remediation Services (RRS) to perform PersulfOx, 
RegenOx, and ORC-A injections on- and off-site (7287 Lowell Boulevard) via direct push in the locations that were 
potholed and backfilled as mentioned above. The following table provides a summary of the injections in each of 
the five areas: 

Area ID 
PersulfOx 
(gallons)  

(15% solution) 

RegenOx 
(gallons)  

(6% solution) 

ORC-A 
(gallons) 

(30% slurry) 

Injection 
Interval 
Range 
(feet) 

Points Not 
Injected 

Area 1  N/A 739 124 8-16 N/A 

Area 2 N/A 1,450 99 15-25 
IP-73, IP-75, 
IP-76, IP-104, 

IP-108 
Area 3 5,503 N/A 198 15-25 N/A 

Area 4 N/A 1,526 330 15-25 
IP-61, IP-65, 
IP-67, IP-70, 

IP-71 
Area 5 1,733 N/A 231 15-25 N/A 

N/A = Not Applicable 
 
A detailed description of the injections is provided in Regenesis’ Application Summary Report for Remedial Services 
at the Former Pik Kwik site which is included as a supporting document in the MRR. 

While the injections were being performed, CGRS obtained total depth, depth to groundwater, and MNA 
measurements from wells CHMW-01A, MW-11, MW-14, MW-16, MW-17, MW-18, MW-19, O-06, O-07, O-08, 
SVE-04, and SVE-06 that are located in the vicinity of the injection points.  The change in groundwater elevations 
ranged between 0.0 and 16.53 feet. The dissolved oxygen concentrations increased up to three orders of magnitude 
in a few wells. The specific conductance measurements increased up to one order of magnitude and the ORP 
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measurements increased up to six orders of magnitude in a few wells.  A copy of CGRS’ Injection Data Sheets and 
photographs of the injection activities are included as supporting documents to the MRR. 

Between October 31 and November 2, 2017, CGRS used approximately 850 gallons of water to flush the injectates 
and/or sediment out of wells CHMW-01A, MW-11, MW-13 through MW-19, SVE-05, SVE-06, SVE-07, and SVE-08.  
On January 10, 2018, CGRS used approximately 70 gallons of water to flush injectates out of wells MW-16, MW-17, 
and SVE-07. 

Aerobic Bacteria 
The aerobic bacteria counts were analyzed during groundwater sampling events prior to the PersulfOx, RegenOx, 
and ORC-A injection event and following the injection event to determine if the abundance of bacteria was affected.  

It appears that the injections may have had a beneficial result on the aerobic bacteria in wells that were within the 
influence of the injections. The aerobic bacteria counts in August 2019 increased when compared to the May 2017 
(pre-injection) counts for wells MW-11, MW-14, and MW-16. Wells MW-12, MW-13, MW-23, and SVE-05 are 
presumably outside the influence of the injections. The aerobic bacteria count in well MW-12 had increased up to 
two orders of magnitude when compared to the May 2017 counts. The aerobic bacteria counts in well SVE-05 
decreased an order of magnitude.  

Anaerobic Bacteria 
The anaerobic bacteria counts were also analyzed during groundwater sampling events to determine if the 
abundance of bacteria was affected by the PersulfOx, RegenOx, and ORC-A injections.  

It appears that the injections may have increased the anaerobic bacteria count an order of magnitude in wells 
MW-14 and SVE-04 when the August 2019 data was compared to the May 2017 data. The anaerobic bacteria 
counts decreased an order of magnitude in well MW-16 when compared to the May 2017 data. Anaerobic counts 
remained relatively stable in wells MW-12, MW-13, and SVE-05 when comparing the August 2019 data to the May 
2017 data. These wells are located presumably outside the influence of the injections. 

Aerobic Bacteria vs. Anaerobic Bacteria 
According to the groundwater data, there were considerably more aerobic bacteria than anaerobic bacteria in the 
subsurface. This may be due to the ORC-A creating a more aerobic environment in the subsurface and the 
subsurface being naturally more aerobic and oxidative outside of the petroleum hydrocarbon plume. The aerobic 
and anaerobic bacteria counts are included in the “GW Parameter Table” in the MRR. 

BTEX/TVPH Concentrations vs. PersulfOx, RegenOx, and ORC-A Injections 
According to the groundwater data, it appears that the PersulfOx, RegenOx, and ORC-A injections were significantly 
beneficial in the vicinity of wells CHMW-01A, MW-11, MW-17, and MW-19 when comparing the September and 
December 2018 BTEX/TVPH concentrations with the May 2017 BTEX/TVPH concentrations.  However, the 
benzene concentrations in the groundwater samples from wells CHMW-01A, MW-11, and MW-19 rebounded but 
remained an order of magnitude less than pre-injection concentrations. The TVPH concentration in the groundwater 
sample from well CHMW-01A rebounded but remained an order of magnitude less than the pre-injection 
concentration. It should be noted that the groundwater elevations decreased an average of 0.90 feet across the site 
except increased an average of 0.11 feet in wells CHMW-01A, CHMW-04, MW-01A, MW-02A, MW-03A, MW-12, 
MW-13, MW-15, and SVE-06 when comparing the December 2018 data to the May 2017 data. 
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The BTEX/TVPH concentrations in well MW-14 did not appear to show significant beneficial results from the 
injections. Injections were performed to the west and southwest of well MW-14 but were not performed to the 
southeast due to the subsurface being saturated with injectates and to the east and north due to an aboveground 
traffic control box and a raised landscaped area. However, the RegenOx injectate may have desorbed some of the 
petroleum hydrocarbons in the subsurface making it available for biodegradation. 
 
The BTEX concentrations in well MW-16 decreased slightly when comparing the November 2017 data to the May 
2017 data, possibly due to the injections. However, since November 2017, the BTEX concentrations appear to have 
rebounded. Injections of PersulfOx and RegenOx were performed in the vicinity of well MW-16.  However, ORC-A 
was not injected in the vicinity of well MW-16 due to the subsurface being saturated with the PersulfOx and 
RegenOx. 

The BTEX/TVPH concentrations in well SVE-04 did not appear to show significant beneficial results from the 
injections. Injections were performed to the southeast, south, and southwest of this well. Injections were not 
performed to the east, west, and north of this well due to subsurface remediation system piping and the vicinity of 
the on-site building. However, the RegenOx injectate may have desorbed some of the petroleum hydrocarbons in 
the subsurface making it available for biodegradation. 

Overall, the benzene concentrations in the groundwater samples from wells CHMW-01A, MW-11, MW-17, and MW-
19 are trending downward and remain relatively stable in wells SVE-04, MW-14, and MW-16.  Benzene trend graphs 
for wells CHMW-01A, MW-11, MW-14, MW-16, MW-17, MW-19, and SVE-04 are included as supporting documents 
to the MRR. 

On February 1, 2019, OPS informed CGRS that the City of Westminster is planning on developing its property 
located at 7287 Lowell Boulevard. CGRS met with OPS and the City of Westminster on several occasions at the 
property or at the City’s offices and continue to have numerous telephone discussions and emails to discuss the 
development of the property. 

Current Monitoring and Assessment Activities   
Quarterly Groundwater Monitoring – Fourth Quarter 2019 
The fourth quarter monitoring event was performed on December 12, 2019, which included measuring depth to 
groundwater, obtaining groundwater samples for laboratory analyses on select program monitoring wells, and 
recording MNA parameters.  

The following is a summary of the laboratory analytical results for those samples with benzene or ethylbenzene 
concentrations exceeding the respective Tier 1 RBSLs: 

Sample ID Date Benzene 
(mg/L) 

Ethylbenzene 
(mg/L) 

MW-19 12/12/19 0.005 0.002 
SVE-05 12/12/19 <0.005 1.74 
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 Bolded values are at or exceed the Tier 1 RBSLs. 

 During the December sampling event, depth to groundwater ranged from 8.72 feet (SVE-03) to 18.71 feet 
(CHMW-02) below TOC. The average depth to groundwater was 15.08 feet below TOC. 

 Compared to the August 2019 data, the groundwater elevation decreased an average of 0.95 feet across 
the site except increased an average of 1.99 feet in wells MW-12, MW-15, MW-18, SVE-03, and SVE-04.  

 Consistent with historic data, the inferred groundwater flow direction was to the south with a calculated 
hydraulic gradient of approximately 0.0340 ft/ft. The hydraulic gradient was calculated using groundwater 
elevations from wells SVE-02 and MW-02A. 

 Using the December 12th data, the groundwater flow velocity was calculated as the geometric mean of 
approximately 0.02 ft/day, which is consistent with historic data 

 The inferred benzene plume in groundwater diminished significantly when compared to the August 2019 
plume. There was only one well that had a benzene concentration that was at the Tier 1 RBSL in the 
groundwater sample collected during the fourth quarter 2019 sampling event. 

 It should be noted that all groundwater samples with the exception of the groundwater samples from wells 
MW-12, MW-13, MW-18, MW-23, MW-24, MW-25, and SVE-05 had to be filtered prior to laboratory 
analysis due to the suspended carbon.  

 It should be noted that nitrate and sulfate analyses could not be performed on the groundwater samples 
from wells CHMW-01A, MW-11, MW-14, MW-16, MW-19, MW-22, and SVE-04 due to the suspended 
carbon.  

DO Concentrations 
In general, DO concentrations data indicate that biodegradation of the hydrocarbon plume may be occurring. On 
December 12, 2019, the DO concentrations ranged between 0.03 and 4.81 mg/L in the groundwater, which is 
indicative of anaerobic to aerobic subsurface conditions. The inverse relationship between DO and BTEX/TVPH 
concentrations was evident in the BTEX/TVPH impacted groundwater except wells CHMW-01A, MW-25, SVE-07, 
and SVE-08 had DO concentrations in groundwater that ranged from 1.57 to 4.81 mg/L. The non-BTEX/TVPH 
impacted groundwater from wells MW-13, MW-23, and MW-24 had DO concentrations ranging from 0.26 mg/L to 
0.76 mg/L.  

ORP Measurements 
On December 12, 2019, the ORP measurements ranged between -60.51 and 278.28 mV in the groundwater. 
Typically, groundwater samples that have BTEX and/or TVPH concentrations are reductive, however, only 
BTEX/TVPH impacted groundwater from well SVE-05 had a reductive ORP measurement, which was -60.51 mV. 
The remaining wells that had BTEX/TVPH impacted groundwater had ORP measurements that ranged from 91.07 
to 230.05 mV. Wells MW-13, MW-23, and MW-24 did not contain BTEX/TVPH impacted groundwater and had ORP 
measurements that ranged from 98.33 to 278.28 mV. It appears that the groundwater was predominantly oxidative 
and biodegradation may be occurring in the subsurface. 

Quarterly Groundwater Monitoring – First Quarter 2020 
On February 21 and March 12, 2020, passive diffusion bags (PDBs) were deployed into the groundwater monitoring 
wells that had residual carbon in them from the PetroFix injection event. The wells were flushed with water in 
November 2019 but there was still a high carbon content that remained in the wells. PDBs were installed in wells 
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MW-11 through MW-25 and SVE-04 through SVE-07 so that the groundwater samples from these wells would not 
contain suspended carbon and could be analyzed for BTEX, TVPH, nitrate, and sulfate in future sampling events.  

The first quarter monitoring event was performed on March 12, 2020, including measuring depth to groundwater, 
obtaining groundwater samples for laboratory analyses on select program monitoring wells, and recording MNA 
parameters. 

The groundwater sample from well SVE-05 had an ethylbenzene concentration of 1.30 mg/L which exceeded the 
Tier 1 RBSL. The groundwater samples from the remaining wells did not have BTEX concentrations that exceeded 
the respective Tier I RBSLs. 

 During the March sampling event, depth to groundwater ranged from 8.42 feet (SVE-03) to 18.78 feet 
(MW-04A) below TOC. The average depth to groundwater was 15.72 feet below TOC. 

 Compared to the December 2019 data, the groundwater elevation decreased an average of 0.89 feet 
across the site except increased an average of 1.54 feet in wells CHMW-02, SVE-02, and SVE-03.  

 Consistent with historic data, the inferred groundwater flow direction was to the south with a calculated 
hydraulic gradient of approximately 0.0346 ft/ft. The hydraulic gradient was calculated using groundwater 
elevations from wells SVE-02 and MW-02A. 

 Using the March 12th groundwater monitoring data, the groundwater flow velocity was calculated as a 
geometric mean of approximately 0.02 ft/day, which is consistent with historic data 

 The size of the inferred benzene plume in groundwater diminished when compared to the December 2019 
plume. There were no BTEX concentrations in the groundwater samples that exceeded the respective Tier 
1 RBSLs in the first quarter 2020 sampling event.  

DO Concentrations 
On March 12, 2020, the DO concentrations ranged between 0.02 and 2.51 mg/L in the groundwater samples, which 
is indicative of anaerobic to aerobic subsurface conditions. The inverse relationship between DO and BTEX/TVPH 
concentrations in groundwater was only evident in wells MW-19, SVE-05, and SVE-06. Wells SVE-07 and SVE-08, 
which contained benzene impacted groundwater, had DO concentrations of 2.51 and 1.09 mg/L, respectively. The 
wells that did not contain BTEX/TVPH impacted groundwater had DO concentrations that ranged from 0.02 to 0.85 
mg/L. On March 12, 2020, it appears that the groundwater was predominantly anaerobic, the microorganisms may 
have used nitrate as the electron acceptor (see nitrate discussion below), and biodegradation may be occurring.   

ORP Measurements 
On March 12, 2020, the ORP measurements ranged between -195.2 and 172.6 mV in the groundwater samples. 
Typically, groundwater samples that have BTEX and/or TVPH concentrations are reductive which is evident in wells 
MW-19, SVE-05, SVE-06, and SVE-07, which had ORP measurements that ranged between -195.2 and -1.5 mV. 
Wells MW-13 and MW-14 had groundwater that was not impacted with petroleum hydrocarbons but had ORP 
measurements of -126.7 and -181.2 mV, respectively. It appears that the groundwater was predominantly oxidative 
and biodegradation may be occurring in the subsurface. 
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Current Corrective Action Activities   
Between August 19 and 28, 2019, CGRS subcontracted DrillPro Services to pothole and backfill 111 injection points 
for a PetroFix injection event located off-site at 7287 Lowell Boulevard and on-site at 7305 Lowell Boulevard. Nine 
injection points (B-1 through B-9) were installed as a barrier in the vicinity of well SVE-04 located in the tree lawn 
just to the south of the building located at 7305 Lowell Boulevard (Area 1). Thirty-six injection points (M-1 through 
M-36) were installed in the mid-plume area located in the northeast corner of the property at 7287 Lowell Boulevard 
(Area 2). Sixty-six injection points (D-1 through D-66) were installed in the downgradient area located in front of and 
to the south of the building at 7287 Lowell Boulevard (Area 3). Between September 4 and 20, 2019, CGRS 
subcontracted Regenesis Remediation Services (RRS) to perform PetroFix™ injections on- and off-site (7287 
Lowell Boulevard) via direct push in the 111 locations that were potholed and backfilled. The injectate included the 
PetroFix and a 50/50 blend of nitrates and sulfates as an electron acceptor. A total of 20,154 gallons of injectate 
were injected into the 111 injection points. Injections were performed in three-foot intervals in varying depths of 6 
to 25 feet bgs. Treatment intervals varied per point due to high pressures and no flow, refusal, or surfacing issues; 
however, the total product quantities remained the same and were injected. The following table provides a summary 
of the injections in each of the injection areas: 

 

Area ID 

Number of 
injection 
points 

PetroFix™ 
Injectate 
(gallons)  

 

Amount of 
PetroFix™ (lbs) 

Nitrate/Sulfate 
Blend (lbs)  

Injection 
Interval 
(feet) 

Area 1 
(barrier) 9 1351 6800 340 6 – 13.5  

(in 3’ lifts) 
Area 2 (mid-

plume) 36 5600 11200 560 14 – 23.5 
(in 3’ lifts) 

Area 3 
(downgradient) 66 13203 11600 580 12.5 – 25 

(in 3’ lifts) 

A detailed description of the injections is provided in Regenesis’ report titled “Application Summary Report for 
Remedial Services at Pik Kwik Site, Westminster, CO“, which is included as a supporting document in the MRR. 

While the injections were being performed, CGRS obtained total depth, depth to groundwater, and MNA 
measurements from various wells in the different areas as follows: 
Area 1: wells SVE-04, O-6, O-7, and O-8 
Area 2: wells CHMW-01A, MW-14, MW-16, SVE-06, SVE-07, and SVE-08 
Area 3: wells MW-11, MW-17, MW-19, MW-20, MW-21, MW-22, SVE-09, and SVE-10 
 

MNA measurements were not obtained from some of the wells due to heavy amounts of carbon in the well. MNA 
measurements were not obtained from wells past September 11, 2019, due to the carbon remaining in the wells.   
The change in groundwater elevations ranged between 0.30 to 11.73 feet. MNA measurements were obtained 
before and after injections. The dissolved oxygen concentrations in groundwater decreased significantly in well 
MW-17 on September 9, 2019, but remained relatively stable in the other wells. The specific conductance 
measurements in groundwater increased significantly in well MW-21 on September 5, 2019, but remained relatively 
stable in the other wells. The ORP measurements decreased two orders of magnitude in the groundwater in well 
MW-17 on September 9, 2019, but remained relatively stable in the other wells. A copy of CGRS’ Injection Data 
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Sheets and photographs of the injection activities are included in the supporting documents and photographs tabs 
of the MRR. 

On November 12 and 13, 2019, CGRS attempted to flush the remaining PetroFix™ from impacted groundwater 
monitoring wells in the injection area and downgradient of the injection area. The amount of water gravity fed into 
each well ranged between 12 and 75 gallons depending on how fast the well recovered. A total of 320 gallons of 
water were used to flush wells CHMW-01A, MW-11, MW-14, MW-16, MW-17, MW-19 through MW-22, SVE-04, 
SVE-07, and SVE-08; however, all of the wells still had injectate remaining when the groundwater was checked 
after flushing activities.  

Nitrate/Sulfate Concentrations vs. PetroFix™ Injections 
The nitrate and sulfate concentrations in groundwater samples collected on December 12, 2019, and March 12, 
2020, are presented in the following table: 

Sample 
ID 

12/12/19 
 03/12/20  

 Nitrate (mg/L) Sulfate (mg/L) Nitrate (mg/L) Sulfate (mg/L) 

MW-11 NA NA <1.0 <2.0 

MW-12 28.0 1200 <1.0 <2.0 

MW-14 NA NA <1.0 <2.0 

MW-16 NA NA <1.0 <2.0 

MW-18 4.5 1100 <1.0 <2.0 

MW-19 NA NA <1.0 <2.0 

MW-22 NA NA <1.0 <2.0 

SVE-04 NA NA <1.0 <2.0 

SVE-05 <1.0 500 <1.0 <2.0 

The injectate used included the PetroFix™ with a 50/50 blend of nitrates and sulfates as electron acceptors. It 
appears that the nitrate and sulfate may have been used as electron acceptors when comparing the March 2020 
data with the December 2019 data. It should be noted that wells CHMW-01A, MW-11, MW-14, MW-16, MW-19, 
MW-22, and SVE-04 had suspended carbon in the groundwater samples so nitrate and sulfate analyses could not 
be performed during the December 12, 2019, sampling event. Well CHMW-01A still had suspended carbon in the 
groundwater sample in the March sampling event, so nitrate and sulfate analyses were not performed. The 
groundwater sample from well MW-12 was analyzed for nitrate and sulfate to obtain background concentrations to 
compare with the nitrate and sulfate concentrations in groundwater samples from the wells located within the 
influence of the PetroFix™ injections. It appears that there may be naturally occurring nitrate and sulfate in the 
groundwater.  

BTEX/TVPH Concentrations vs. PetroFix™ Injections 
The benzene concentrations in groundwater samples collected pre-injection event and post-injection event are 
presented in the following table: 
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Sample ID 
06/12/19* 
Benzene 
(mg/L) 

08/14/19* 
Benzene 
(mg/L) 

12/12/19 
Benzene 
(mg/L) 

03/12/20 
Benzene 
(mg/L) 

CHMW-01A 0.002 0.006 0.001 0.001 
MW-11 0.036 0.073 0.001 <0.001 
MW-14 0.912 3.97 0.002 <0.001 
MW-16 0.642 1.51 0.002 <0.001 
MW-18 0.010 0.001 <0.001 <0.001 
MW-19 1.12 1.84 0.005 0.001 
MW-20 0.029 0.182 0.001 <0.001 
MW-22 0.169 0.005 0.001 <0.001 
SVE-04 0.265 21.2 0.002 <0.001 
SVE-05 0.005 0.003 <0.005 <0.001 
SVE-08 0.004 0.018 0.001 0.001 

*Pre-injection     Bolded values are at or exceed the Tier 1 RBSL 
 

It appears that the PetroFix™ injections may have produced beneficial results in the groundwater in monitoring 
wells when comparing the data with the baseline, pre-injection, benzene concentrations in groundwater. However, 
carbon was observed in wells CHMW-01A, MW-11, MW-14 through MW-17, MW-19 through MW-22, and SVE-04 
through SVE-08 in the sampling events following the injections. 

On February 5, 2020, Xcel Energy and Carlton Electric disconnected the electrical service at the transformer and 
remediation shed. On February 6, 2020, Xcel Energy removed the electrical meter from the remediation shed. 

Remediation Goals 
 Tier III and Tier IV in soil and groundwater 

Currently, the groundwater sample from monitoring well SVE-05 located on-site at 7305 Lowell Boulevard has an 
ethylbenzene concentration that exceeds the Tier 1 RBSL.  

To date, soil confirmation sampling has not been performed. The Tier III and Tier IV closure criteria allows 
contaminants of concern to remain in the soil. Therefore, soil confirmation sampling will not be performed.  
 
Conclusion  
The SVE system has been asymptotic for several years; however, it was kept in operation as a vapor mitigation 
system for the on-site commercial building. Since the BTEX concentrations from the on-site soil vapor well are 
below the laboratory RLs, the SVE system will remain off. 

Carbon was observed in monitoring wells CHMW-01, SVE-09, and SVE-10 and these wells have been replaced 
with wells CHMW-01A, MW-11, and MW-12 on January 19, 2015. In January 2015, the benzene and ethylbenzene 
concentrations in groundwater from wells CHMW-01A and MW-11 exceeded the respective Tier 1 RBSLs. It 
appears that the COGAC™ injections were not successful in reducing the contaminant plume in groundwater.   
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Groundwater and remediation system monitoring data indicate that overall the SVE remediation system performed 
as designed in abating petroleum hydrocarbon concentrations in the subsurface. The PersulfOx injection pilot test 
on the off-site property appears to have been beneficial in the vicinity of wells CHMW-01A, MW-16, MW-17, SVE-06, 
SVE-07, and SVE-08. The PersulfOx, RegenOx, and ORC-A injections performed on- and off-site appear to have 
been beneficial in the vicinity of wells CHMW-01A, MW-11, MW-14, MW-16, MW-17, MW-19, and SVE-04 based 
on evaluation of the BTEX, TVPH, nitrate, sulfate, dissolved iron, dissolved manganese, alkalinity, TOC, BOD, 
and/or DO concentrations. The aerobic bacteria counts increased up to two orders of magnitude in the wells that 
were within the influence of the injections and within one year of the injection event. The aerobic bacteria are more 
abundant than the anaerobic bacteria in the subsurface. 

The PetroFix™ injections performed in September 2019 on- and off-site appears to be effective in reducing the 
benzene concentrations in groundwater in the vicinity of the injection areas; however, carbon was observed in wells 
CHMW-01A, MW-11, MW-14 through MW-17, MW-19 through MW-22, and SVE-04 through SVE-08. 

Currently, the benzene plume in groundwater has diminished and no longer exists on-site and off-site at 7287 Lowell 
Boulevard and is consistent with the current CSM. The current CSM remains valid. The anticipated closure date is 
June 30, 2021. 

Planned Recommended Future Activities 
CGRS will continue to evaluate the effectiveness of the PetroFix™ injections in the forthcoming groundwater 
monitoring events. This site is on a quarterly monitoring program with semi-annual monitoring reports. The third 
quarter 2020 monitoring event is scheduled for July 2020. The next semi-annual monitoring report will be submitted 
after the third quarter monitoring event. CGRS will decommission the groundwater, soil vapor, and remediation 
system wells at 7287 Lowell Boulevard prior to the City of Westminster developing the property.   

If you have any questions or require any additional information regarding this report, please contact Monica Young 
at (800) 288-2657. 

Sincerely, 
CGRS, Inc. 

               
Raina Osmundson 
Environmental Staff Scientist 
Reviewed By: 
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Monica G.L. Young                   
Project Manager/Environmental Scientist          
Recognized Environmental Professional 27         
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1301 Academy Court
Fort Collins

Unknown Unknown

If LNAPL present, highest transmissivity value (Tn) calculated (ft2/day). Include and label test 
data in 'Model Input' tab.

 
Historically predominant flow direction

S
S

0.02Estimated groundwater flow velocity in ft/day (1 cm/sec = approximately 2,835 ft/day)
General flow direction during this reporting period

Are there offsite sources that may account for the contamination found?  If yes, detail in the 
narrative.                       No

OTHER POTENTIAL SOURCES RESPONSE

8/28/1992

0.0346Hydraulic gradient (specify wells used to calculate gradient in narrative)
25%

RESPONSE
Predominant lithology in the unsaturated zone Silty Clay

4.27E-05

Predominant lithology in the saturated zone
8/19/2003

Hydraulic conductivity of the impacted aquifer in cm/sec

SITE LITHOLOGY AND AQUIFER PARAMETERS

Date of hydraulic conductivity test. Include and label test data in 'Model Input' tab.
Silty Clay

Estimated effective porosity in the saturated zone (%)

Date(s) of tank closure



Event ID: 1989 Reporting Period: Half (4Q&1Q) Year: 2020
THREATENED IMPACTED
yes yes
no no
no no
yes no
no no
no no
no no

DEPTH 
TO 

WATER

DEPTH 
TO 

UTILITY

THREATENED IMPACTED

9' to 15' ~2' no no
9' to 15' 4' to 6' no no
9' to 15' 4' to 6' no no
9' to 15' 4' to 6' no no
9' to 15' ~2' to 3' no no
9' to 15' ~2' to 6' no no

Status
Report Sent to 
Property Owner?

impacted yes
Phone Email

303-658-2108
jgrafton@cityofwestmins
ter.us

Status
Report Sent to 
Property Owner?

potentially impacted yes
Phone Email

Status
Report Sent to 
Property Owner?

impacted yes
Phone Email

303-658-2108
jgrafton@cityofwestmins
ter.us

ELIMINATED?
no
yes

yes
yes
no

Water Line

Communication Line

yes

yes

commercial

Other

Exposure Pathway

yes

yes

yes

Property Use

groundwater ingestion

7267 Lowell Boulevard groundwater ingestion

Property Address

Impacted and Potentially Impacted Offsite Properties (If >3, note details for them in narrative)

Exposure PathwayProperty Use

Commercial

Property Address

All exposure pathways must be eliminated to request an NFA determination

Surficial Soil (Ingestion, Ambient Vapors, 
Particulates, Dermal Contact)

Benzene concentrations in soil vapor samples are <RBSL.

Mary Lou Nielsen Revocable 
Living Trust

Groundwater (Ingestion)
EXPOSURE PATHWAYS

W. 73rd Avenue road groundwater ingestion
Owner Name Mailing Address

City of Westminster 4800 W. 92nd Avenue, Westminster, CO 80031

Groundwater (Enclosed Space Vapors)

REASON

Owner Name Mailing Address

4541 W. 36th Avenue, Denver, CO 80212

Property Address Property Use Exposure Pathway

POINTS OF EXPOSURE
Property Boundary
Surficial Soils
Subsurface Utilities

DISTANCE FROM SOURCE (ft)
~20
N/A

0

IDENTIFIED ON POE MAP?

~2,000

~10

N/A

Surficial soils are not impacted.

Subsurface Soil (Leaching to Groundwater)
Subsurface Soil (Enclosed Space Vapors) Benzene concentrations in soil vapor samples are <RBSL.

City of Westminster

Owner Name Mailing Address

4800 W. 92nd Avenue, Westminster, CO 80031

Exposure Pathways and Receptors

Structures

Sensitive Environments

Groundwater Wells 
Surface Water

UTILITY

7287 Lowell Boulevard

~2,000

Storm Sewer Line
Sanitary Sewer Line

Gas Line

yes



Water Well and Surface Water Data Table

Event ID: 1989 Reporting Period: Half (4Q&1Q) Year: 2020

Permit Number or 
Surface Water 
Designation*

Geographic Location
(Lat/Long or T/R/S)

Approx. 
Direction 
From Site

Approx 
Distance 
From Site 

(ft)
Listed 
Uses

Well 
Depth

Water 
Level

Top of 
Screen

Pumping 
Rate

Potential 
Point of 

Exposure? Rationale for Elimination
23220 T2S, R68W, Sec 32 E 800 8 50 12 3 No Crossgradient
117626 T3S, R68W, Sec 5 SE 1200 8 No Crossgradient

941 T2S, R68W, Sec 31 W 1400 2 606 170 346 90 No Crossgradient
940 T2S, R68W, Sec 32 NE 1600 2 1570 50 1197 50 No Crossgradient
942 T2S, R68W, Sec 31 W 1700 2 800 210 150 No Crossgradient
947 T3S, R68W, Sec 6 SW 1700 2 540 300 120 No Crossgradient

Little Dry Creek T3S, R68W, Sec 6 S 1900 No Downgradient & Distance
23256 T2S, R68W, Sec 31 NW 2250 8 No Crossgradient & Distance
14669 T2S, R68W, Sec 31 NW 2250 8 540 380 8 No Crossgradient & Distance
15049 T3S, R68W, Sec 6 SW 2450 8 No Crossgradient & Distance

End Text End Text End Text End Text End Text End Text End Text End Text End Text End Text End Text
*Information from the Colorado Division of Water Resources. AT A MINIMUM, input an identifier and the distance from the site. 

Colorado Division of Water Resources Listed Uses
0 STORAGE A AUGMENTATION
1 IRRIGATION B EXPORT FROM BASIN
2 MUNICIPAL C CUMULATIVE ACCRETION TO RIVER
3 COMMERCIAL D CUMULATIVE DEPLETION FROM RIVER
4 INDUSTRIAL E EVAPORATIVE
5 RECREATION F FEDERAL RESERVED
6 FISHERY G GEOTHERMAL
7 FIRE H HOUSEHOLD USE ONLY
8 DOMESTIC K SNOW MAKING
9 STOCK M MINIMUM STREAMFLOW

N NET EFFECT ON RIVER
P POWER GENERATION
Q OTHER
R RECHARGE
S EXPORT FROM STATE
T TRANSMOUNTAIN EXPORT
W WILDLIFE
X ALL BENEFICIAL USES

Click on a cell in the section in which you wish 
the additional row. Then click "New Row"
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Event ID: 1989 Reporting Period: Half (4Q&1Q) Year: 2020

TOC
(mg/L)* (ft) (ft) (ft) (ft) (ft)

Source SVE-04 09/25/07 31.1450 98.24 87.77 10.47 0
Source SVE-04 01/10/08 14.6970 98.24 88.27 9.97 0
Source SVE-04 04/14/08 13.7700 98.24 88.38 9.86 0
Source SVE-04 07/22/08 0.0007 98.24 88.42 9.82 0
Source SVE-04 11/05/08 0.0070 98.24 88.06 10.18 0
Source SVE-04 03/05/09 1.2800 98.24 88.69 9.55 0
Source SVE-04 06/08/09 0.0010 98.24 91.59 6.65 0
Source SVE-04 09/08/09 16.9000 98.24 87.97 10.27 0
Source SVE-04 12/10/09 7.3900 98.24 88.04 10.20 0
Source SVE-04 03/31/10 0.0450 98.24 89.55 8.69 0
Source SVE-04 06/24/10 0.0010 98.24 89.26 8.98 0
Source SVE-04 09/20/10 17.4000 98.24 87.52 10.72 0
Source SVE-04 12/16/10 25.9000 98.24 86.74 11.50 0
Source SVE-04 03/25/11 22.4000 98.24 87.37 10.87 0
Source SVE-04 05/25/11 0.0010 98.24 89.72 8.52 0
Source SVE-04 08/29/11 30.8000 98.24 87.09 11.15 0
Source SVE-04 11/23/11 18.4000 98.24 87.99 10.25 0
Source SVE-04 02/21/12 0.0010 98.24 89.03 9.21 0
Source SVE-04 05/22/12 2.6900 98.24 87.93 10.31 0
Source SVE-04 08/27/12 32.7000 98.24 86.24 12.00 0
Source SVE-04 11/29/12 33.1000 98.24 86.76 11.48 0
Source SVE-04 02/26/13 20.5000 98.24 86.81 11.43 0
Source SVE-04 05/16/13 0.0010 98.24 91.36 6.88 0
Source SVE-04 08/20/13 17.1000 98.24 88.06 10.18 0
Source SVE-04 11/18/13 3.0900 98.24 88.24 10.00 0
Source SVE-04 02/25/14 5.6100 98.24 88.34 9.90 0
Source SVE-04 04/29/14 0.0010 98.24 88.19 10.05 0
Source SVE-04 07/24/14 4.9400 98.24 88.23 10.01 0
Source SVE-04 10/16/14 22.1000 98.24 87.75 10.49 0
Source SVE-04 03/24/15 0.0010 98.24 89.28 8.96 0
Source SVE-04 06/22/15 1.0700 98.24 90.24 8.00 0
Source SVE-04 08/25/15 15.7000 98.24 87.52 10.72 0
Source SVE-04 11/25/15 17.6000 98.24 88.01 10.23 0
Source SVE-04 03/28/16 0.4860 98.24 91.26 6.98 0
Source SVE-04 06/15/16 6.7100 98.24 88.12 10.12 0
Source SVE-04 08/24/16 19.5000 98.24 86.24 12.00 0
Source SVE-04 05/16/17 2.4800 98.24 88.60 9.64 0
Source SVE-04 08/28/17 25.9000 98.24 87.14 11.10 0
Source SVE-04 11/20/17 21.0000 98.24 87.64 10.60 0
Source SVE-04 03/19/18 13.2000 98.24 87.06 11.18 0
Source SVE-04 06/14/18 11.8000 98.24 87.76 10.48 0

Groundwater Contamination Trends 

Depth to 
LNAPL

LNAPL 
Thickness

Well Location Well ID Date
Benzene

Water Table 
Elevation, 

Corrected for 
LNAPL 

Thickness Depth to Water

Click on a cell in the section in which you wish 
the additional row. Then click "New Row"



Event ID: 1989 Reporting Period: Half (4Q&1Q) Year: 2020

TOC
(mg/L)* (ft) (ft) (ft) (ft) (ft)

Groundwater Contamination Trends 

Depth to 
LNAPL

LNAPL 
Thickness

Well Location Well ID Date
Benzene

Water Table 
Elevation, 

Corrected for 
LNAPL 

Thickness Depth to Water

Click on a cell in the section in which you wish 
the additional row. Then click "New Row"

Source SVE-04 09/12/18 26.6000 98.24 86.89 11.35 0
Source SVE-04 12/05/18 19.1000 98.24 87.14 11.10 0
Source SVE-04 03/27/19 0.0010 98.24 89.29 8.95 0
Source SVE-04 06/12/19 0.2650 98.24 88.73 9.51 0
Source SVE-04 08/14/19 21.2000 98.24 87.20 11.04 0
Source SVE-04 12/12/19 0.0020 98.24 87.41 10.83 0
Source SVE-04 03/12/20 0.0010 98.24 86.85 11.39 0
EndSource Total Total Total Total Total Total Total Total
Mid-plume CHMW-01 11/12/01 6.6050 97.89 81.08 16.81 0
Mid-plume CHMW-01 11/04/02 2.3160 97.89 79.99 17.90 0
Mid-plume CHMW-01 07/29/03 2.0090 97.89 82.01 15.88 0
Mid-plume CHMW-01 10/20/03 1.5500 97.89 81.71 16.18 0
Mid-plume CHMW-01 01/19/04 1.3060 97.89 80.18 17.71 0
Mid-plume CHMW-01 04/19/04 1.2200 97.89 79.94 17.95 0
Mid-plume CHMW-01 07/19/04 1.1640 97.89 81.73 16.16 0
Mid-plume CHMW-01 10/21/04 3.2620 97.89 81.42 16.47 0
Mid-plume CHMW-01 01/21/05 3.8330 97.89 80.34 17.55 0
Mid-plume CHMW-01 04/20/05 3.7270 97.89 80.17 17.72 0
Mid-plume CHMW-01 07/21/05 1.5780 97.89 81.05 16.84 0
Mid-plume CHMW-01 10/27/05 3.0040 97.89 80.91 16.98 0
Mid-plume CHMW-01 01/19/06 3.6600 97.89 80.27 17.62 0
Mid-plume CHMW-01 04/18/06 2.2920 97.89 79.88 18.01 0
Mid-plume CHMW-01 07/19/06 1.8390 97.89 80.51 17.38 0
Mid-plume CHMW-01 10/19/06 1.4440 97.89 80.71 17.18 0
Mid-plume CHMW-01 03/28/07 0.8130 97.89 80.86 17.03 0
Mid-plume CHMW-01 06/26/07 0.6270 97.89 81.71 16.18 0
Mid-plume CHMW-01 09/25/07 1.3640 97.89 81.28 16.61 0
Mid-plume CHMW-01 01/10/08 0.9290 97.89 80.46 17.43 0
Mid-plume CHMW-01 04/14/08 0.4890 97.89 80.89 17.00 0
Mid-plume CHMW-01 07/22/08 0.4170 97.89 81.37 16.52 0
Mid-plume CHMW-01 11/05/08 0.3350 97.89 81.02 16.87 0
Mid-plume CHMW-01 03/05/09 0.2950 97.89 81.83 16.06 0
Mid-plume CHMW-01 06/08/09 1.6300 97.89 85.35 12.54 0
Mid-plume CHMW-01 09/08/09 1.4800 97.89 82.02 15.87 0
Mid-plume CHMW-01 12/10/09 0.9330 97.89 81.28 16.61 0
Mid-plume CHMW-01 03/31/10 0.5950 97.89 81.16 16.73 0
Mid-plume CHMW-01 06/24/10 0.5470 97.89 82.70 15.19 0
Mid-plume CHMW-01 09/20/10 0.7310 97.89 81.32 16.57 0
Mid-plume CHMW-01 12/16/10 1.1000 97.89 80.35 17.54 0
Mid-plume CHMW-01 03/25/11 0.5790 97.89 80.49 17.40 0
Mid-plume CHMW-01 05/25/11 0.3830 97.89 81.06 16.83 0
Mid-plume CHMW-01 08/29/11 0.4500 97.89 81.23 16.66 0



Event ID: 1989 Reporting Period: Half (4Q&1Q) Year: 2020

TOC
(mg/L)* (ft) (ft) (ft) (ft) (ft)

Groundwater Contamination Trends 

Depth to 
LNAPL

LNAPL 
Thickness

Well Location Well ID Date
Benzene

Water Table 
Elevation, 

Corrected for 
LNAPL 

Thickness Depth to Water

Click on a cell in the section in which you wish 
the additional row. Then click "New Row"

Mid-plume CHMW-01 11/23/11 0.3390 97.89 80.54 17.35 0
Mid-plume CHMW-01 02/21/12 0.1280 97.89 81.54 16.35 0
Mid-plume CHMW-01 05/22/12 0.1430 97.89 81.06 16.83 0
Mid-plume CHMW-01 08/27/12 0.1460 97.89 80.58 17.31 0
Mid-plume CHMW-01 11/29/12 0.1390 97.89 80.07 17.82 0
Mid-plume CHMW-01 02/26/13 0.1930 97.89 79.57 18.32 0
Mid-plume CHMW-01 05/16/13 0.1080 97.89 80.90 16.99 0
Mid-plume CHMW-01 08/20/13 0.0010 97.89 80.91 16.98 0
Mid-plume CHMW-01 11/18/13 0.0010 97.89 81.27 16.62 0
Mid-plume CHMW-01 02/25/14 0.0010 97.89 80.38 17.51 0
Mid-plume CHMW-01 04/29/14 0.0010 97.89 80.79 17.10 0
Mid-plume CHMW-01 07/24/14 0.0010 97.89 81.36 16.53 0
Mid-plume CHMW-01 10/16/14 0.0030 97.89 81.05 16.84 0
Mid-plume CHMW-01A 01/19/15 0.1490 97.83 80.33 17.50 0
Mid-plume CHMW-01A 03/24/15 2.1400 97.83 81.20 16.63 0
Mid-plume CHMW-01A 06/22/15 0.1800 97.83 84.56 13.27 0
Mid-plume CHMW-01A 08/25/15 0.1320 97.83 82.43 15.40 0
Mid-plume CHMW-01A 11/25/15 0.1430 97.83 81.15 16.68 0
Mid-plume CHMW-01A 03/28/16 0.1470 97.83 81.23 16.60 0
Mid-plume CHMW-01A 06/15/16 0.1320 97.83 82.30 15.53 0
Mid-plume CHMW-01A 08/24/16 0.0060 97.83 80.89 16.94 0
Mid-plume CHMW-01A 05/16/17 0.0440 97.83 80.31 17.52 0
Mid-plume CHMW-01A 08/28/17 0.0010 97.83 81.11 16.72 0
Mid-plume CHMW-01A 11/20/17 0.0010 97.83 80.78 17.05 0
Mid-plume CHMW-01A 03/19/18 0.0030 97.83 80.22 17.61 0
Mid-plume CHMW-01A 06/14/18 0.0010 97.83 84.10 13.73 0
Mid-plume CHMW-01A 09/12/18 0.0030 97.83 80.73 17.10 0
Mid-plume CHMW-01A 12/05/18 0.0060 97.83 80.38 17.45 0
Mid-plume CHMW-01A 03/27/19 0.0010 97.83 80.58 17.25 0
Mid-plume CHMW-01A 06/12/19 0.0020 97.83 81.82 16.01 0
Mid-plume CHMW-01A 08/14/19 0.0060 97.83 81.10 16.73 0
Mid-plume CHMW-01A 12/12/19 0.0010 97.83 80.12 17.71 0
Mid-plume CHMW-01A 03/12/20 0.0010 97.83 79.80 18.03 0
EndMid-plume Total Total Total Total Total Total Total Total
Downgradient SVE-10 09/25/07 19.3690 96.69 81.15 15.54 0
Downgradient SVE-10 01/10/08 18.7190 96.69 80.39 16.30 0
Downgradient SVE-10 07/22/08 0.8810 96.69 81.30 15.39 0
Downgradient SVE-10 11/05/08 0.0620 96.69 81.03 15.66 0
Downgradient SVE-10 03/05/09 0.0140 96.69 81.97 14.72 0
Downgradient SVE-10 06/08/09 0.0010 96.69 85.40 11.29 0
Downgradient SVE-10 09/08/09 3.6000 96.69 81.88 14.81 0
Downgradient SVE-10 12/10/09 0.0010 96.69 81.24 15.45 0



Event ID: 1989 Reporting Period: Half (4Q&1Q) Year: 2020

TOC
(mg/L)* (ft) (ft) (ft) (ft) (ft)

Groundwater Contamination Trends 

Depth to 
LNAPL

LNAPL 
Thickness

Well Location Well ID Date
Benzene

Water Table 
Elevation, 

Corrected for 
LNAPL 

Thickness Depth to Water

Click on a cell in the section in which you wish 
the additional row. Then click "New Row"

Downgradient SVE-10 03/31/10 0.0010 96.69 81.13 15.56 0
Downgradient SVE-10 06/24/10 0.0010 96.69 83.20 13.49 0
Downgradient SVE-10 09/20/10 0.0070 96.69 81.32 15.37 0
Downgradient SVE-10 12/16/10 0.1850 96.69 80.47 16.22 0
Downgradient SVE-10 03/25/11 0.1060 96.69 80.35 16.34 0
Downgradient SVE-10 05/25/11 0.0010 96.69 80.99 15.70 0
Downgradient SVE-10 08/29/11 0.0010 96.69 81.18 15.51 0
Downgradient SVE-10 11/23/11 0.2150 96.69 80.44 16.25 0
Downgradient SVE-10 02/21/12 0.0010 96.69 81.71 14.98 0
Downgradient SVE-10 05/22/12 0.0010 96.69 82.09 14.60 0
Downgradient SVE-10 08/27/12 0.2900 96.69 80.60 16.09 0
Downgradient SVE-10 11/29/12 0.0050 96.69 80.15 16.54 0
Downgradient SVE-10 02/26/13 2.1300 96.69 79.87 16.82 0
Downgradient SVE-10 05/16/13 0.6800 96.69 80.75 15.94 0
Downgradient SVE-10 08/20/13 0.0010 96.69 80.75 15.94 0
Downgradient SVE-10 11/18/13 0.0010 96.69 81.11 15.58 0
Downgradient SVE-10 02/25/14 0.0010 96.69 80.27 16.42 0
Downgradient SVE-10 04/29/14 0.0010 96.69 80.19 16.50 0
Downgradient SVE-10 07/24/14 0.0010 96.69 81.24 15.45 0
Downgradient SVE-10 10/16/14 0.0010 96.69 80.95 15.74 0
Downgradient MW-11 01/19/15 2.0600 96.19 80.25 15.94 0
Downgradient MW-11 03/24/15 1.5300 96.19 80.28 15.91 0
Downgradient MW-11 06/22/15 1.5600 96.19 84.34 11.85 0
Downgradient MW-11 08/25/15 0.9220 96.19 82.28 13.91 0
Downgradient MW-11 11/25/15 1.0600 96.19 81.02 15.17 0
Downgradient MW-11 03/28/16 0.3420 96.19 83.12 13.07 0
Downgradient MW-11 06/15/16 1.4500 96.19 82.15 14.04 0
Downgradient MW-11 08/24/16 2.4800 96.19 80.79 15.40 0
Downgradient MW-11 05/16/17 1.9600 96.19 80.26 15.93 0
Downgradient MW-11 08/28/17 0.4300 96.19 80.94 15.25 0
Downgradient MW-11 11/20/17 0.0670 96.19 80.70 15.49 0
Downgradient MW-11 03/19/18 0.1070 96.19 79.92 16.27 0
Downgradient MW-11 06/14/18 0.0010 96.19 80.00 16.19 0
Downgradient MW-11 09/13/18 0.0010 96.19 80.64 15.55 0
Downgradient MW-11 12/05/18 0.0290 96.19 80.26 15.93 0
Downgradient MW-11 03/27/19 0.2830 96.19 80.44 15.75 0
Downgradient MW-11 06/12/19 0.0360 96.19 81.73 14.46 0
Downgradient MW-11 08/14/19 0.0730 96.19 81.04 15.15 0
Downgradient MW-11 12/12/19 0.0010 96.19 79.97 16.22 0
Downgradient MW-11 03/12/20 0.0010 96.19 79.74 16.45 0
EndDowngradient Total Total Total Total Total Total Total Total
*Enter "99" if LNAPL present.



Event ID: 1989 Reporting Period: Half (4Q&1Q) Year: 2020

TOC
(mg/L)* (ft) (ft) (ft) (ft) (ft)

Groundwater Contamination Trends 

Depth to 
LNAPL

LNAPL 
Thickness

Well Location Well ID Date
Benzene

Water Table 
Elevation, 

Corrected for 
LNAPL 

Thickness Depth to Water

Click on a cell in the section in which you wish 
the additional row. Then click "New Row"

TOC = Surveyed elevation top of casing

Date
4/20/04
5/31/05

11/29/07
8/25/15
6/12/13
6/24/16
7/22/16
7/20/17

Corrective Action Summary
Continuous System 1 Start Date
Continuous System 1 End Date
Continuous System 2 Start Date

In-situ Treatment Event 4 End Date

Continuous System 2 End Date
In-situ Treatment Event 1 End Date
In-situ Treatment Event 2 End Date
In-situ Treatment Event 3 End Date



Groundwater Contamination Trend Graphs
Event ID: 1989 Reporting Period: Half (4Q&1 Year: 2020
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Event ID: 1989 Half (4Q&1Q Year: 2020

Excavation 
Completion 

Date Area Name on Figure

In Place 
Yards 

Removed 
(Yds)

Loose 
Yards 

Removed 
(Yds)

Average 
Depth of 

Excavation 
(ft)

Area of 
Excavation 

(ft2)

Disposition of 
Contaminated 

Soil
03/01/04 287.0 EDO
12/06/06 853.0 5.0 4400.0 EDO

Disposition of Contaminated Soil :
SPO = Stock piled onsite
EDO = Excavated and disposed offsite
RUE = Replaced untreated to excavation
TRE = Treated and returned to excavation

SPREAD = Spread onsite
LAND = Landfarmed

Photographs of excavation activities are strongly encouraged!!

Excavation Detail Table
Reporting Period:
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Event ID: 1989 Reporting Period:Half (4Q&1Q Year: 2020
AS/SVE Remediation System Performance and Mass Removal Graphs
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Client:

Project:

Lab ID:

Date Samples Received:

Sample Condition:

Comments:

Chris Dieken Todd Rhea
QA Manager Lab Manager

Test Report

December 27, 2019

Samples arrived intact and in appropriate sample containers.
Samples were received within the temperature range specified 
in the test method(s) and/or with thermal preservation in 
process.

CGRS, Inc.

1949

12/12/2019

All samples with the exception of MW-12, MW-13, MW-18, MW-23, 
MW-24, MW-25, and SVE-05 were filtered prior to the BTEX/TVPH 
analysis due to suspended carbon that would not settle out. Due to the 
suspended carbon in those samples, the nitrate and sulfate analysis could 
not be performed.

Thank you for allowing eAnalytics Laboratory to provide laboratory services for you.

Former Pik Kwik (1-996-9541ae)

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 1 of 10   



Test Report
Chain of Custody

December 27, 2019
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Test Report
Chain of Custody

December 27, 2019

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 3 of 10   



Client: CGRS, Inc. Lab ID: 1949

Project:

Analysis: Method:

mg/L mg/L mg/L mg/L mg/L
0.001 0.006 0.002 0.014 <0.50 12/12/19 12/18/19 1949 1
0.001 0.004 0.001 0.009 <0.50 12/12/19 12/18/19 1949 2

<0.001 <0.001 <0.001 <0.001 1.65 12/12/19 12/17/19 1949 3
<0.001 <0.001 <0.001 <0.001 <0.50 12/12/19 12/17/19 1949 4
0.002 0.004 0.002 0.005 <0.50 12/12/19 12/18/19 1949 5
0.001 0.004 0.001 0.007 <0.50 12/12/19 12/18/19 1949 6
0.002 0.006 0.001 0.010 <0.50 12/12/19 12/18/19 1949 7
0.001 0.005 0.001 0.009 <0.50 12/12/19 12/18/19 1949 8

<0.001 <0.001 <0.001 <0.001 0.71 12/12/19 12/17/19 1949 9
0.005 0.002 0.002 0.006 <0.50 12/12/19 12/18/19 1949 10
0.001 0.006 0.001 0.012 <0.50 12/12/19 12/18/19 1949 11
0.003 0.006 0.001 0.007 <0.50 12/12/19 12/19/19 1949 12
0.001 0.005 0.001 0.006 <0.50 12/12/19 12/19/19 1949 13

<0.001 <0.001 <0.001 <0.001 <0.50 12/12/19 12/17/19 1949 14
<0.001 <0.001 <0.001 <0.001 <0.50 12/12/19 12/17/19 1949 15
<0.001 <0.001 <0.001 <0.001 2.07 12/12/19 12/17/19 1949 16
0.002 0.005 0.001 0.007 <0.50 12/12/19 12/19/19 1949 17

<0.005 0.014 1.74 2.60 21.6 12/12/19 12/18/19 1949 18
0.001 0.005 0.001 0.006 <0.50 12/12/19 12/19/19 1949 19
0.001 0.004 0.001 0.006 <0.50 12/12/19 12/19/19 1949 20

SVE-04

MW-12

MW-14

Sample Name

MW-25

MW-20
MW-21

SVE-05

MW-22

TolueneBenzene

MW-24

MW-11

Date 
Sampled

EPA8260

CHMW-01A

MW-15
MW-16
MW-17
MW-18
MW-19

Volatile Organics - BTEX/TVPH

 Lab ID

Test Report Water

MW-23

Former Pik Kwik (1-996-9541ae)

MW-13

Date 
Analyzed

December 27, 2019

Sample Analysis

Ethyl-
Benzene

Total 
Xylenes TVPH

SVE-06
SVE-07

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 4 of 10   

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample

PetroFix in sample



Client: CGRS, Inc. Lab ID: 1949

Project:

Analysis: Method:

mg/L mg/L mg/L mg/L mg/L
0.001 0.005 0.001 0.006 <0.50 12/12/19 12/19/19 1949 21

 

Date 
Analyzed

Water

TVPHBenzeneSample Name

Former Pik Kwik (1-996-9541ae)

Date 
Sampled

SVE-08

Toluene

Volatile Organics - BTEX/TVPH

December 27, 2019

 Lab ID

Test Report

Sample Analysis

EPA8260

Ethyl-
Benzene

Total 
Xylenes

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 5 of 10   

PetroFix in sample



Client: CGRS, Inc. Lab ID: 1949

Project:

Analysis: Method:

mg/L
28.0 12/12/19 12/13/19 1949 3
4.5 12/12/19 12/13/19 1949 9

<1.0 12/12/19 12/13/19 1949 18

MW-12

Sample Name

EPA300.0 / 40 CFR 141/136

Nitrate-N

Sample Analysis

 Lab ID

MW-18
SVE-05

Date 
Analyzed

Water

Anion-Nitrate

Test Report December 27, 2019

Former Pik Kwik (1-996-9541ae)

Date 
Sampled

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 6 of 10   



Client: CGRS, Inc. Lab ID: 1949

Project:

Analysis: Method:

mg/L
1200 12/12/19 12/23/19 1949 3
1100 12/12/19 12/23/19 1949 9
500 12/12/19 12/27/19 1949 18

MW-18

Sample Name  Lab ID
Date 

Analyzed

Test Report

EPA300.0 / EPA375.4

Sulfate

MW-12

December 27, 2019

SVE-05

Water

Date 
Sampled

Former Pik Kwik (1-996-9541ae)

Anion-Sulfate

Sample Analysis

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 7 of 10   



Client: CGRS, Inc. Lab ID: 1949

Project: Method:

12/12/19 12/18/19 1949 1
12/12/19 12/18/19 1949 2
12/12/19 12/17/19 1949 3
12/12/19 12/17/19 1949 4
12/12/19 12/18/19 1949 5
12/12/19 12/18/19 1949 6
12/12/19 12/18/19 1949 7
12/12/19 12/18/19 1949 8
12/12/19 12/17/19 1949 9
12/12/19 12/18/19 1949 10
12/12/19 12/18/19 1949 11
12/12/19 12/19/19 1949 12
12/12/19 12/19/19 1949 13
12/12/19 12/17/19 1949 14
12/12/19 12/17/19 1949 15
12/12/19 12/17/19 1949 16
12/12/19 12/19/19 1949 17
12/12/19 12/18/19 1949 18
12/12/19 12/19/19 1949 19
12/12/19 12/19/19 1949 20

102

Water

96
94 104 103

100 100 97

Test Report

CHMW-01A
MW-11
MW-12

112 103

MW-21

105 101

100 102

% Recovery % Recovery

4-Bromo-
fluorobenzeneToluene-D8

104

108

% Recovery % Recovery

SVE-06

104

MW-24 94

Dibromo-
fluoromethane

MW-16

96 105
108

MW-18 113

MW-15

104

99

Date 
Analyzed

1,2 Dichloro-
ethane-D4

MW-14
MW-13

93

97
MW-20

MW-23

Sample Name

103

SVE-07 105 98 106 101

MW-17

MW-25 112 102 104

MW-19

98

96 107

103 97

103102

104

107

105
115

MW-22

112 99

SVE-04

102

98

103117 102

98

107

100SVE-05

100

104

105

103

Quality Control - Surrogate Recoveries

104

104

Lab ID

103 92 103 101

104

99

97

97 101

104

105

Former Pik Kwik (1-996-9541ae)

95

104 104 103

103
105

104

Date 
Sampled

December 27, 2019

EPA8260

100

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 8 of 10   



Client: CGRS, Inc. Lab ID: 1949

Project: Method:

12/12/19 12/19/19 1949 21

Test Report

Quality Control - Surrogate Recoveries

Lab ID
Dibromo-

fluoromethane
4-Bromo-

fluorobenzene
Date 

SampledToluene-D8

105

Sample Name
% Recovery % Recovery % Recovery % Recovery

1,2 Dichloro-
ethane-D4

SVE-08 104

EPA8260

Water

Former Pik Kwik (1-996-9541ae)

97 104

December 27, 2019

Date 
Analyzed

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 9 of 10   



Client: CGRS, Inc. Lab ID: 1949

Project:

<0.001 <0.001 <0.001 <0.001 <0.50

mg/L mg/L mg/L mg/L mg/L

70%-130% 96 96 82 92 121

102 99 96 96 102

92 91 88 91 94

100 96 91 93 96

99 103 108 116 92

12/18/19

12/18/19

12/18/19

Water
Benzene Toluene

Ethyl-
Benzene

Total 
Xylenes TVPH QC Start Date

Method Blank

Lab Control Sample 12/17/19

12/17/19

Quality Control December 27, 2019Test Report

Former Pik Kwik (1-996-9541ae)

eAnalytics Laboratory
 4130 Clydesdale Parkway Loveland CO 80538

The results contained within this report relate only to the items analyzed Page 10 of 10   



Client:

Project:

Lab ID:

Date Samples Received:

Sample Condition:

Comments:

Chris Dieken Todd Rhea
QA Manager Lab Manager

The samples were received within the temperature range specified in the 
test method(s) and/or with thermal preservation in process.

Test Report

March 18, 2020
CGRS, Inc.

2310

3/12/2020

The samples arrived intact and in appropriate sample containers.

Thank you for allowing eAnalytics Laboratory to provide laboratory services for you.

Former Pik Kwik (1-996-9541ae)

Samples CHMW-01A, SVE-06, SVE-07, and SVE -08 were all black or dark 
brown in color because of likely suspended activated carbon. These samples 
were filtered prior to analysis in an attempt to reduce the absorption of the 
internal standards and surrogates. 2 of the samples, CHMW-01A and SVE-07, 
still had poor surrogate recoveries as reported. CHMW-01A was not able to be 
run for Nitrate or Sulfate due to the suspended activated carbon. 
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Client: CGRS, Inc. Lab ID: 2310

Project:

Analysis: Method:

mg/L mg/L mg/L mg/L mg/L
0.001 <0.001 <0.001 0.001 <0.50 03/12/20 03/16/20 2310 1

<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/12/20 2310 2
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/12/20 2310 3
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/12/20 2310 4
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/12/20 2310 5
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 6
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 7
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 8
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 9
0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 10

<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 11
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 12
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 13
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 14
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 15
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 16
<0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/13/20 2310 17
<0.001 0.009 1.30 2.04 22.2 03/12/20 03/17/20 2310 18
0.001 0.001 0.001 0.004 <0.50 03/12/20 03/16/20 2310 19
0.002 <0.001 <0.001 <0.001 <0.50 03/12/20 03/16/20 2310 20

SVE-04

MW-13
MW-14

MW-12

SVE-05

MW-25

MW-21

Ethyl-
BenzeneSample Name

MW-22

Toluene

MW-23

MW-20

Date 
Sampled

EPA8260

CHMW-01A

MW-15
MW-16
MW-17
MW-18
MW-19

Volatile Organics - BTEX/TVPH

 Lab ID

Test Report Water

Date 
Analyzed

Total 
Xylenes TVPH

MW-24

MW-11

Former Pik Kwik (1-996-9541ae)

Benzene

March 18, 2020

Sample Analysis

SVE-06
SVE-07
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Client: CGRS, Inc. Lab ID: 2310

Project:

Analysis: Method:

mg/L mg/L mg/L mg/L mg/L
0.001 <0.001 <0.001 <0.001 <0.50 03/12/20 03/16/20 2310 21

 

Test Report

Former Pik Kwik (1-996-9541ae)

March 18, 2020

Toluene  Lab IDTVPHSample Name

SVE-08

Volatile Organics - BTEX/TVPH

Water
Sample Analysis

Date 
Analyzed

Date 
Sampled

Total 
Xylenes

EPA8260

Benzene
Ethyl-

Benzene
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Client: CGRS, Inc. Lab ID: 2310

Project:

Analysis: Method:

mg/L mg/L
<1.0 <2.0 03/12/20 03/13/20 2310 2
<1.0 <2.0 03/12/20 03/13/20 2310 3
<1.0 <2.0 03/12/20 03/13/20 2310 5
<1.0 <2.0 03/12/20 03/13/20 2310 7
<1.0 <2.0 03/12/20 03/13/20 2310 9
<1.0 <2.0 03/12/20 03/13/20 2310 10
<1.0 <2.0 03/12/20 03/13/20 2310 13
<1.0 <2.0 03/12/20 03/13/20 2310 17
<1.0 <2.0 03/12/20 03/13/20 2310 18

Sample Name

EPA300.0 / 40 CFR 141/136

Nitrate-N

Sample Analysis

Anion-Sulfate

MW-16
MW-18

SVE-04

 Lab ID

MW-12
MW-14

SVE-05

Anion-Nitrate

MW-19

MW-11

Sulfate-
SO4

Date 
Sampled

MW-22

Date 
Analyzed

WaterTest Report

Former Pik Kwik (1-996-9541ae)

EPA300.0 / EPA375.4

March 18, 2020
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Client: CGRS, Inc. Lab ID: 2310

Project: Method:

03/12/20 03/16/20 2310 1
03/12/20 03/12/20 2310 2
03/12/20 03/12/20 2310 3
03/12/20 03/12/20 2310 4
03/12/20 03/12/20 2310 5
03/12/20 03/13/20 2310 6
03/12/20 03/13/20 2310 7
03/12/20 03/13/20 2310 8
03/12/20 03/13/20 2310 9
03/12/20 03/13/20 2310 10
03/12/20 03/13/20 2310 11
03/12/20 03/13/20 2310 12
03/12/20 03/13/20 2310 13
03/12/20 03/13/20 2310 14
03/12/20 03/13/20 2310 15
03/12/20 03/13/20 2310 16
03/12/20 03/13/20 2310 17
03/12/20 03/17/20 2310 18
03/12/20 03/16/20 2310 19
03/12/20 03/16/20 2310 20

113 114

129

Water

128
106 94 97
105 92 105

Test Report

CHMW-01A
MW-11
MW-12

MW-21

110 94

94 96

% Recovery % Recovery

110

4-Bromo-
fluorobenzeneToluene-D8

109

Date 
Analyzed

Dibromo-
fluoromethane

1,2 Dichloro-
ethane-D4

98 97
93

109

106

100

101

97

91

Sample Name

114 110 93
94

MW-17

MW-25 108 110 95

MW-19

113

109 94

58

% Recovery % Recovery

111 94

109

MW-18 110

MW-15

109
MW-20

MW-23

SVE-05

94

108

66

MW-16

109

SVE-07 153 141 48 12

MW-14
MW-13

94

SVE-06

112

MW-24 101

MW-22

111 114

SVE-04

103

109

95

97

11098 95

Lab ID

112 111 97 99

112 96

99

95

Date 
Sampled

March 18, 2020

Quality Control - Surrogate Recoveries

EPA8260

106

101

Former Pik Kwik (1-996-9541ae)

119

109 94 99

107
113

111

99

16
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Client: CGRS, Inc. Lab ID: 2310

Project: Method:

03/12/20 03/16/20 2310 21

Test Report

Date 
Sampled Lab ID

Quality Control - Surrogate Recoveries

4-Bromo-
fluorobenzeneToluene-D8

99SVE-08

Dibromo-
fluoromethaneSample Name

% Recovery % Recovery % Recovery % Recovery

1,2 Dichloro-
ethane-D4

EPA8260Former Pik Kwik (1-996-9541ae)

92

March 18, 2020

Date 
Analyzed

Water

100 102
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Client: CGRS, Inc. Lab ID: 2310

Project:

<0.001 <0.001 <0.001 <0.001 <0.50

mg/L mg/L mg/L mg/L mg/L

70%-130% 105 100 100 104 98

96 95 95 100 102

98 99 100 101 100

95 93 93 97 98

QC Start Date
Method Blank

Lab Control Sample 03/12/20

03/12/20

03/16/20

03/17/20

Quality Control March 18, 2020Test Report

Water
Benzene Toluene

Ethyl-
Benzene

Total 
Xylenes TVPH

Former Pik Kwik (1-996-9541ae)
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Global Headquarters 
1011 Calle Sombra 
San Clemente, CA 92673 
Ph: (949) 366-8000 
Fax: (949) 366-8090 

  

November 11, 2019                      REGENESIS Proposal No. ChL54149-2 
 
Monica Young, CGRS 
1301 Academy Court 
Fort Collins, CO 80524 
 
SUBJECT:        Application Summary Report for Remedial Services at the Pik Kwik Site, Westminster, CO 
 
 
Monica, 

REGENESIS Remediation Services (RRS) has recently completed an in-situ injection application of Petrofix™ 
(Petrofix) and a 50/50 blend of nitrates and sulfates as an electron acceptor at the Pik Kwik Site (Site) 
located at 7287 Lowell Boulevard in Westminster, Colorado. The goal of the remedial application was to 
remediate Benzene and TPH-G. RRS employed in-situ sorption and biodegradation technologies to meet 
remediation goals.  

RRS mobilized a support pickup truck, injection trailer, and personnel to the site to begin work over 
thirteen days from September 4th through September 20th, 2019. RRS staffed this project with an 
experienced Project Supervisor who ensured a safe, successful injection application. After the remedial 
agent was applied, RRS flushed each well where Petrofix solution was present to ensure no particulate 
buildup occurs within the monitoring well.  

Please review the attached application summary page, injection logs, injection maps, and photo log for 
more detail on the application. 

RRS appreciates the opportunity to work at this site with CGRS. RRS will be available to interpret the field 
data or answer any questions. If you need additional information regarding the application process or 
attached field notes, please contact Andrea Maben at 949.899.0729 or Everett Leslie at 574.274.7694. 

 

Sincerely, 

                                                                                                                                                                              

 
 

Andrea Maben       Everett Leslie  
West Region Project Manager     Project Supervisor 
REGENESIS Remediation Services    REGENESIS Remediation Services 
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Global Headquarters 
1011 Calle Sombra 
San Clemente, CA 92673 
Ph: (949) 366-8000 
Fax: (949) 366-8090 

 

 

 

OVERVIEW 

Client: CGRS             Site Address: 7287 Lowell Boulevard, Westminster, CO 
Client PM: Monica Young              Project Name: Pik Kwik Site            
RRS Project Manager: Andrea Maben             Project Dates: 09/04/19 to 09/20/19  
RRS Project Supervisor: Everett Leslie 
 

TREATMENT TECHNOLOGY  

RRS employed Petrofix to remediate three on-site areas: Barrier Area, Mid Plume Area, and Downgradient 
Area. PetroFix is a highly concentrated water-based suspension consisting of micron-scale activated 
carbon and bio-stimulating electron acceptors. For additional electron acceptors, a 50/50 blend of nitrates 
and sulfates were added to each batch of product. The environmentally-compatible formulation of 
micron-scale activated carbon (1-2 microns) is designed to remediate petroleum spills and provide 
immediate results for gas station and UST sites.  
 
RRS employed remediation design specifications as outlined in designs dated 6/13/2019. 
 
APPLICATION 

RRS applied the REGENESIS product Petrofix by mixing the product in the RRS injection trailer and injected 
through direct push borings drilled with a leading 1.5” diameter retractable stainless-steel injection screen 
(3-foot length). Mixing water was provided on-site by a fire hydrant and transported via a 925-gallon water 
tank. RRS used a dual batch mixing system with 300-gallon tanks and pumped product using a positive 
displacement electrically powered pump. Soil borings were backfilled with sodium bentonite chips after 
injection to seal the boring. Average injection pressures were observed around 19 PSI. Injection flow rates 
were observed generally between 2.31 and 3.38 GPM, with the average flow around 2.5 GPM in the Mid 
Plume Area.  

Injection was completed by pumping on up to four injection points at a time using the RRS injection trailer 
manifold system. Injection intervals varied for each individual point due to high pressures and no flow. 
The driller personnel would lift the rods until flow began under 40 PSI. The volume would then be 
recalculated for the treatment interval to ensure an even distribution. Although pressures were observed 
under 100 PSI, the RRS trailer is equipped with a pressure bypass valve that re-route fluids back into the 

Application Summary Page 
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Global Headquarters 
1011 Calle Sombra 
San Clemente, CA 92673 
Ph: (949) 366-8000 
Fax: (949) 366-8090 

trailer tanks if downhole pressures reach 100 PSI in order to keep pressures at safe levels for 
field personnel.  
 
After injection was completed in all of the areas, RRS flushed MW-11, MW-14, MW-16, MW-17, MW-19, 
MW-20, MW-21, MW-22, O-6, O-7, O-8, SVE-4, SVE-6, SVE-7, SVE-8, and CHMW-01 with 40 gallons of non-
potable water per RRS standard operating procedure. Please see attached “Guidelines for Clean Water 
Flush for All Wells” for more details on flushing volumes and flow rates used to flush each monitoring well 
of Petrofix.  

TREATMENT AREA 1 – BARRIER AREA 

A total of 1,351 gallons of Petrofix was mixed with water, with a total of 6,800 pounds of Petrofix and 
340 pounds of the 50/50 Nitrate/Sulfate Blend applied in the area.   

Application Method: Direct push drilling with retractable 3-foot injection screens. 
 
Injection Depth:  

B-1: 7-13 ft. bgs. 
B-2: 7-10 ft. bgs. 
B-3: 7-10 ft. bgs. 
B-4: 6-9 ft. bgs. 
B-5: 7-10 ft. bgs. 
B-6: 7-10 ft. bgs. 
B-7: 7-10 ft. bgs. 
B-8: 7.5-13.5 ft. bgs. 
B-9: 7-12 ft. bgs. 

 
Number of Injection Points: 9 
 
Deviations from Proposal:  

1. Refusal encountered at 13’ bgs. for all injection points. 
2. Additional volume added to B-9 due to surfacing issues from B-2 in the 9-12 ft. interval. 
3. High pressures with no flow caused the treatment intervals to vary per point, but the total 

product quantities remained the same. 

 

Please see attached Appendix A-Barrier Area Injection Log for details on injection flow rates and 
pressures observed. 
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Ph: (949) 366-8000 
Fax: (949) 366-8090 

TREATMENT AREA 2 – MID PLUME AREA 

A total of 5,600 gallons of Petrofix was mixed with water, with a total of 11,200 pounds of Petrofix and 
560 pounds of the 50/50 Nitrate/Sulfate Blend applied in the area.   

Application Method: Direct push drilling with retractable 3-foot injection screens.  
 
Injection Depth:  

M-1: 14-23 ft. 
M-2: 14-23 ft. 
M-3: 14-23 ft. 
M-4: 14-23 ft. 
M-5: 14.5-23.5 ft. 
M-6: 14-23 ft. 
M-7: 15-21 ft. 
M-8: 15-18 ft. 
M-9: 14-20 ft. 
M-10: 14-19 ft. 
M-11: 14-23 ft. 
M-12: 14-19 ft. 

M-13: 14-23 ft. 
M-14: 15-21 ft. 
M-15: 14-23 ft. 
M-16: 14-23 ft. 
M-17: 14-20 ft. 
M-18: 14-19 ft. 
M-19: 14-23 ft. 
M-20: 18-21 ft. 
M-21: 14-20 ft. 
M-22: 15-21 ft. 
M-23: 14-23 ft. 
M-24: 14-20 ft. 

M-25: 14-23 ft. 
M-26: 14-17 ft. 
M-27: 15-21 ft. 
M-28: 14-23 ft. 
M-29: 14-20 ft. 
M-30: 14-23 ft. 
M-31: 15-18 ft. 
M-32: 15-21 ft. 
M-33: 14-23 ft. 
M-34: 14-23 ft. 
M-35: 14-23 ft. 
M-36: 14-23 ft. 

 
Number of Injection Points: 36 
 
Deviations from Proposal:  

1. High pressures with no flow caused the treatment intervals to vary per point, but the total 
product quantities remained the same. 

2. When surfacing became uncontrollable, the volume of water was reduced by 30%.  
a. M-2 
b. M-4 

c. M-18 
d. M-26 

3. If surfacing still occurred, the volume of water was reduced again by 60%.  
a. M-5 
b. M-6 
c. M-10 
d. M-11 
e. M-12 

f. M-15 
g. M-16 
h. M-21 
i. M-22 
j. M-23 

k. M-25 
l. M-28 
m. M-29 
n. M-30 

 

Please see attached Appendix B-Mid Plume Area Injection Log for details on injection flow rates and 
pressures observed. 
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TREATMENT AREA 3 – DOWNGRADIENT AREA  

A total of 13,203 gallons of Petrofix was mixed with water, with a total of 11,600 pounds of Petrofix and 
580 pounds of the 50/50 Nitrate/Sulfate Blend applied in the area.   

Application Method: Direct push drilling with retractable 3-foot injection screens. 
 
Injection Depth:  

D-1: 15-24 ft. 
D-2: 14.5-23.5 ft. 
D-3: 15-18 ft. 
D-4: 15-21 ft. 
D-5: 14-22 ft. 
D-6: 15-24 ft. 
D-7: 15-21 ft. 
D-8: 15-24 ft. 
D-9: 14.5-23.5 ft. 
D-10: 15-21 ft. 
D-11: 15-21 ft. 
D-12: 14-23 ft. 
D-13: 14-22 ft.  
D-14: 15.5-18.5 ft. 
D-15: 15-18 ft. 
D-16: 15-21 ft. 
D-17: 14-20 ft. 
D-18: 14-23 ft. 
D-19: 14-20 ft. 
D-20: 14-22 ft. 
D-21: 14-23 ft. 
D-22: 14-23 ft. 

D-23: 14.5-22.5 ft. 
D-24: 14-23 ft. 
D-25: 15-24 ft. 
D-26: 15-21 ft. 
D-27: 15-18 ft. 
D-28: 14-19 ft. 
D-29: 14-23 ft. 
D-30: 14-9 ft. 
D-31: 14-23 ft. 
D-32: 14-23 ft. 
D-33: 14-23 ft. 
D-34: 14-22 ft. 
D-35: 15-24 ft. 
D-36: 14-20 ft. 
D-37: 12.5-18.5 ft. 
D-38: 14-20 ft. 
D-39: 15-18 ft. 
D-40: 14-20 ft. 
D-41: 14-20 ft. 
D-42: 13-19 ft. 
D-43: 14-20 ft. 
D-44: 14.5-20.5 ft. 

D-45: 15-18 ft. 
D-46: 15-18 ft. 
D-47: 14.5-20.5 ft. 
D-48: 14-19 ft. 
D-49: 14-20 ft. 
D-50: 14.5-20.5 ft. 
D-51: 14-19 ft. 
D-52: 14-23 ft. 
D-53: 15-21 ft. 
D-54: 15-21 ft. 
D-55: 14-22 ft. 
D-56: 13-16 ft. 
D-57: 15-18 ft. 
D-58: 14-25 ft. 
D-59: 12.5-18.5 ft. 
D-60: 15-18 ft. 
D-61: 14-20 ft. 
D-62: 15-18 ft. 
D-63: 14-23 ft. 
D-64: 15-18 ft. 
D-65: 15-18 ft. 
D-66: 15-18 ft. 

 
Number of Injection Points: 66 

Deviations from Proposal:  

4. High pressures with no flow caused the treatment intervals to vary per point, but the total 
product quantities remained the same. 

Please see attached Appendix C-Downgradient Area Injection Log for details on injection flow rates and 
pressures observed. 
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1011 Calle Sombra 
San Clemente, CA 92673 
Ph: (949) 366-8000 
Fax: (949) 366-8090 

 
Photo Log: Pik Kwik Site-CGRS  
 

 

 

 

 
Photo 1: Looking northeast towards the middle 
plume injection points (numbered & staked). 

 Photo 2: Looking west towards injection 
points down gradient from the middle plume. 

 

 

 
Photo 3:  Looking north-northeast towards the 
upper middle plume. 

 Photo 4: Boring 1 was cored from the down 
gradient area of the plume. 

 

 

 
Photo 5: Boring 2 was cored from the middle 
plume area. 

 Photo 6: Boring 3 was cored from the upper 
middle plume area. 
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