


















HirschGibney 
 
November 7, 2017 

Robert H. Chesson 
Colorado Oil and Gas Conservation Commission 
Department of Natural Resources 
1120 Lincoln Street, Suite 801 
Denver, Colorado 80203 
 

Re: Petition to Re-Open Complaint No. 200412560, Ohlson Water Well Permit No. 269807 in the 
SW ¼ of NW ¼, Section 33, Township 1 South, Range 64 West of the Sixth Principal Meridian 
and 1855 Baseline, at 36104 East 124th Avenue, Hudson, Adams County, Colorado. 

 HirschGibney Project No. 0018-0001  
 
Mr. Chesson: 
 
HirschGibney, Inc. (HirschGibney) has conducted an independent pro-bono review of available 
Colorado Oil and Gas Conservation Commission (COGCC) files and Division of Water Resources (DWR) 
permits regarding contaminants in domestic water well (Permit No. 269807) for Gary and Kari Ohlson at 
36104 East 124th Avenue, Hudson, Weld County, Colorado (the Site). The documents we have reviewed 
are listed in the reference section.  
 
We would like to direct you to selected documents and issues identified in the Summary section that 
support our statements below.  
 
COGCC maintains that the petroleum constituents present in groundwater from the Ohlsons’ domestic 
water well are associated with normal homeowner activities (2015f). HirschGibney believes instead 
that past investigations conducted by COGCC have been too limited and therefore unsuccessful in ruling 
out impacts from former on-site oil and gas well UPRR 23 Pan Am B 1 or historical oil and gas 
exploration and production activities in the neighborhood.  
 
The oil and gas well was drilled and constructed in an era when pits used for containing drilling fluids, 
liquid hydrocarbons, and produced water were unlined (COGCC 1971b). Well logs generated from 
water-well drilling activities on the property demonstrate that soils immediately below ground surface 
are composed of sands (DWR 2006; Permit No. 269807).  These soils provided ample opportunity for 
fluids generated from oil and gas well drilling and fluid management to percolate downward into the 
shallow water-bearing zone beneath this property. This concept also applies to other oil and gas wells 
drilled in the same era in this neighborhood.   
 
For example, the levels of total dissolved solids, chloride, iron, magnesium, potassium and sodium in 
samples of produced water from nearby oil wells UPRR 23 Pan Am B 2 (COGCC 1979) and Wenzel-
Hosmer 4-4 (COGCC 1976), are one to two orders of magnitude higher than samples collected from the 
Ohlson well.  These two oil wells are located hydraulically up- and crossgradient in the shallow water 
bearing zone from the Ohlson property.  Because these oil wells were completed in the same era as 
UPRR 23 Pan Am B 1, we would expect that produced water generated from these wells might have a 
similar quality.  Although none of these produced water samples were analyzed for petroleum 
hydrocarbons, we would expect low concentrations of one of more of the following constituents, 
benzene, toluene, ethylbenzene, and xylenes, for no other reason than that the produced water was in 
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residence with petroleum derived from the wells.  The presence of these constituents at these 
concentrations suggests that oil and gas drilling and production activities may have contributed to the 
detection of petroleum constituents in the shallow water-bearing zone in this neighborhood.   
 
Although it is acknowledged that a portion of the petroleum hydrocarbons released to underlying soils 
would sorb to soil and eventually biodegrade, the dissolved-phase petroleum constituents in solution 
would continue their path downward under a constant head (fluids in unlined pits). This contribution of 
fluids to the subsurface is evidenced by the difference in the average specific conductance,  benzene 
and toluene, from samples collected from the Ohlson well (Permit No. 269807) and the average specific 
conductance, benzene and toluene from four other water wells drilled in the Arapahoe aquifer in Adams 
County (USGS 2015b).  
 
Although COGCC has been unable to identify the location for the former UPRR 23 Pan Am B 1, we know 
that the well was drilled, constructed, and operated on the property, along with retaining pits, a tank 
battery, and fluid treating equipment (COGCC 2008b), over an eight-year period. This provided ample 
opportunity for the day-to-day drilling/construction and production activities to result in petroleum 
spills or leakage from retaining pits, tank batteries et al. It has been reported by COGCC (2015f) that this 
well is located within an approximately 200-foot radius of the existing domestic water well drilled on the 
property.  
 
COGCC has suggested that the presence of low levels of benzene and toluene are associated with the 
homeowners’ discharges to their leach field.  This rationale does not explain why the average levels of 
specific conductance, benzene and toluene from the Ohlson well were higher than those in other wells 
completed in the Arapahoe aquifer in Adams County (USGS 2014b).   
 
The Ohlsons moved into their trailer on their land after Johns Drilling had completed the domestic well 
in Aug-2006 (personal communication with Gary Ohlson 2017).  Total volatile hydrocarbons were 
detected in the oily water sample from the well before the Ohlsons moved onto the land.  Therefore, 
COGCC’s suggestion (2015f) that petroleum hydrocarbons detected in samples collected from their well 
were self-inflicted (e.g., discharge to leach field) ignores the potential contribution of petroleum 
constituents from the nearby historic production activities.        
 
COGCC’s investigations on the Ohlson property have included conducting expensive and exotic tests. 
The investigations include comparing analytical results from water samples and crude oil; analyzing 
groundwater for tritium, carbon 14, caffeine, and optical brighteners; and further evaluation of bacterial 
growth in their water well. However, on several occasions during trenching assessment activities 
intended to find the wellhead for UPRR 23 Pan Am B 1, COGCC vendors’ uncovered stained soil, but did 
not collect soil samples for analyses (e.g., LT Environmental 2015b).  
 
On two occasions, COGCC (2006 and 2007) stated that they would conduct a subsurface soil 
investigation, using a drilling rig capable of reaching depths 150-200 fbgs. HirschGibney has seen no 
evidence that these investigations ever happened.  
 
Finally, although COGCC (2015b) demonstrated a link (i.e., caffeine) between the shallow water bearing 
zone beneath the Ohlson property and deeper groundwater derived from their domestic well in the 
Arapahoe aquifer, COGCC’s suggestion that the presence of benzene in the Ohlsons’ domestic water 
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well was self-inflicted is a leap based on little to no evidence gathered during unfinished investigations 
on the property.  
 
In the nine years of investigations conducted by COGCC on the property, not a single investigation was 
conducted to assess shallow groundwater beneath the property where one would anticipate any release 
from oil and gas operations to manifest itself. Meanwhile, concentrations of benzene and methane in 
groundwater samples collected from the Ohlsons domestic water well appear to be increasing over time 
(see table), suggesting that the migration of contaminants is ongoing.  
 
It has been our experience that a shallow groundwater investigation is sometimes the easiest way to 
assess the presence and extent of sources in soil and groundwater. Our goal is to encourage COGCC to 
re-open Complaint No. 200412560 and conduct the necessary assessment activities to:  

 
 assess shallow groundwater investigations near the wellhead for the former oil well, near the 

leach field, and in locations hydraulically up- and downgradient of the water well and leach field 
 

 if detected, conduct additional assessment to determine the lateral and longitudinal extent of 
petroleum hydrocarbons in shallow groundwater that could be associated with former on-site 
exploration and production activities  
 

 assess shallow groundwater investigations to determine whether petroleum-impacted 
groundwater is flowing onto the property  
 

 use the results of the assessment activities to try and identify potential hot spots that could be 
the source(s) of petroleum hydrocarbons in shallow groundwater  
 

 identify the wellhead for UPRR 23 Pan Am B 1, inspect the wellhead and adjacent subsurface 
soils, and collect and analyze soil samples regardless of PID readings 
 

 construct a conceptual site model for the shallow water-bearing zone beneath the 
Site/neighborhood 

 
Thank you very much for your timely acknowledgment of and reply to this letter. 
 

Sincerely 

HirschGibney, Inc. 

 

Richard J. Hirsch, PHG 
Principal Hydrogeologist  
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SUMMARY OF PUBLICLY AVAILABLE INFORMATION FOR THE OHLSON PROPERTY  

We would like to offer the following observations, generally in chronological order, from available 
documents we reviewed and from other publicly available documents used for comparison: 
 

 According to the COGCC Scout Card for UPRR 23 Pan Am B 1 well, drilling started 26-Nov-1970 
and was completed 04-Feb-1971. The well was drilled to 8,065 feet below ground surface (fbgs) 
and completed in the Muddy D. It is unclear from the Well Completion or Recompletion Report 
and Log (WCRRL; COGCC 1971a) for this well what volumes of drilling fluids and produced water 
were generated during the approximately 70-day period that this well was drilled and 
constructed. However, following construction, field crews tested the well and calculated that 
the well would produce approximately 6,050 gallons of produced water in a 24-hour period. 
Because in the era in which this well was drilled, the management of drilling fluids and 
produced water was not as rigorous as it is today, we would expect these fluids to be lost 
through the floor of the retaining pits to the underlying shallow water bearing zone. Finally, 
this well was designated as Temporarily Shut In on the WCRRL, with a reference to Cause No. 
229, Order No. 229-1 entered 9/15/70 (Stand up 80-acre spacing). We are not sure, but this 
would appear to mean that the well location did not meet spacing criteria between other oil 
wells completed in this formation.  
 

 COGCC Rules and Regulations, Rules of Practice and Procedure and Oil and Gas Conservation Act 
(1971b, Effective 01-Jul-1973), Rule 325, allowed “storage of oil or any other produced liquid 
hydrocarbon substance in earthen pits or reservoirs; Rule 328 (a) “except for temporary storage 
and disposal of substances produced in the initial completion and testing of wells drilled for oil 
and/or gas, no retaining pit shall be constructed without a permit from this Commission.” Based 
on these regulations, we would presume that in this era all wells drilled in this neighborhood 
would be allowed the exemption for permitting during “initial completion and testing of wells.” 
This means that in each location we have potential flux of hydrocarbons and produced water 
into the shallow water-bearing zone. Rule 328 required an application (Form 15) for a permit for 
a retaining pit after 01-Aug-1971. HirschGibney was unable to find an example of a completed 
Form 15 application or approval in COGCC Scout Card files or attached documents for any of the 
oil and gas wells drilled in the 1970s and 1980s near the Site (cogcc.state.co.us). For this reason, 
it is reasonable to assume that each of these wells, including UPRR 23 Pan Am B 1, could have 
acted as a source of petroleum hydrocarbons and produced water flux into the shallow water-
bearing zone.  
 

 COGCC (1977) receives a Producers Certificate of Clearance and Authorization to Transport Oil 
or Gas from a Well for UPRR 23 Pan Am B 1. Hand-written notes on the certificate indicated that 
“H. Morrell contacted Larry Smith for fm 10” and learned that the well “produced 102 bbls oil 
and 550 MCF gas in May 1977.”  In 2006, COGCC (2006) indicated to the Ohlsons that this well 
was a poor producer and had been abandoned. If this well was unproductive (COGCC 2006) and 
reportedly Temporarily Shut In, it is unclear why would Amoco apply for authorization to 
transport oil from this well? Was this well temporarily producing oil and gas and likely 
producing water?  
 

http://cogcc.state.co.us/#/home
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 COGCC (1979) receives Sundry Notice from Amoco reporting on abandonment of UPRR 23 Pan 
Am “B” in 1978. 

 Review of documents within Scout Cards for various oil and gas wells drilled in the 
neighborhood between 1990-2015, located hydraulically up- and/or crossgradient from the Site 
revealed evidence of inspections, and violations associated with inspections, noting surface 
spills, spills near wellhead, oil covered pits, oily weeds, accumulation of oil in retaining pits, 
casing leaks, a release from a tank battery, et al between 1990-2015. It is unclear how long 
these conditions persisted in each case before COGCC personnel were able to identify and issue 
warnings or violations, and the owner or operator of these wells responded to remedy the 
condition. Regardless, it is reasonable to assume that each of these spills could have acted as a 
source of petroleum hydrocarbons leaching into the underlying shallow water-bearing zone. 
Please note that HirschGibney was unable to find an example of a similar COGCC warnings or 
violations issued for oil and gas wells drilled near the Site in the 1970s and 1980s and issued in 
that era (cogcc.state.co.us). This likely demonstrates COGCC may not have had the staff 
available to conduct regular oversight of well sites in the 1970s and 1980s, or perhaps may not 
have had a chance to note inappropriate field conditions, such as spills, and may not have 
documented and acted upon to prevent these conditions from impacting shallow 
groundwater beneath the neighborhood. 
 

 Most domestic water well owners in this neighborhood have drilled and completed their wells in 
the Denver formation or Arapahoe hard rock aquifer formations beneath their properties. 
However, lithologic information derived from the water well logs (Permit No. 252321 and Permit 
No. 269807) for domestic wells drilled on the property indicate coarse-grained soils immediately 
beneath ground surface, and a shallower water-bearing zone above the Denver aquifer is likely 
present at depths less than 75 fbgs (DWR 2005 and 2006). The presence of coarse-grained soils 
in the vadose zone allows for percolation of fluids, such as produced water and petroleum 
liquids, into the shallow water-bearing zone.  
 

 A domestic water well (Permit No. 252321) was drilled on the Site and a completed water well 
construction and test report received by the Department of Water Resources (DWR) on 02-Dec-
2005. The well was reportedly completed on 14-Nov-2005 and drilled to 723 fbgs and completed 
in the Lower Arapahoe formation (DWR 2017). When completed, the static water level in the 
well was present under confined conditions at 181 fbgs. The flow rate from this well, when 
outfitted with a pump, was reported to be approximately 0.14 gallons per minute (GPM; 
personal communication from Gary Ohlson 2017). It is our understanding that the productivity 
of the well was too low, so the Ohlsons engaged Mike Johns of Johns Drilling Inc. (Johns Drilling) 
to close the well. Unfortunately, Johns Drilling never filed the requisite paperwork (Form GWS-
09) with DWR to document closure. We understand that the Ohlsons did not witness the 
closure. Therefore, we cannot confirm that proper closure of this domestic water well rules out 
this former well as a potential conduit between water-bearing zones. Regardless, we suspect 
that contaminants released to the shallow water bearing zone are responsible.  
 

 Johns Drilling drilled and completed a second domestic water well (Permit No. 269807) on the 
Site on 27-Jul-2006 and a GWS-31 completed water well construction and test report was 
received by the DWR on 02-Dec-2005. The well was drilled and constructed to a depth of 520 

http://cogcc.state.co.us/#/home
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fbgs. This well was reportedly drilled adjacent to the first domestic water well location because 
the pump house and piping had already been constructed for the first well (personal 
communication with Gary Ohlson, 2017). On July 26, 2006, during drilling activities Johns Drilling 
reportedly observed and collected a sample of “oily water” (COGCC 2006) from the well after 
cementing surface casing to 240 fbgs. It should be noted that the well construction and test 
report for this well, reports a “sand coal, blue shale” at 220-250 fbgs. This is important, because 
we believe that this may have been the source of the black, oily water. In other words, this 
very well may have been pulverized coal associated with a layer of coal ground up by the 
rotary auger of the drilling rig and confused as potential crude oil.  
 

 According to the information we have reviewed, COGCC appears to have collected and analyzed 
nine groundwater samples from the Ohlson well (Permit No. 269807) and/or various taps served 
by the well using various labs and methods. We have compiled almost all of that data, excluding 
the oily water sample, the crude oil, and select exotic tests (e.g., caffeine) in the attached table 
and have summarized some but not all of the results in the following bullets.  
 

 It is our understanding (according to COGCC chronology [COGCC 2015d]) that Johns Drilling 
provided the sample of oily water collected from the Ohlsons’ domestic well to COGCC on 26-
Sep-2006 and COGCC dropped the sample at Evergreen Analytical Laboratory (Evergreen) for 
analysis. This was approximately two months after the sample was collected; therefore, one 
might expect select compounds had the opportunity to volatilize and biodegrade, reducing the 
levels detected in the sample. In our opinion, this sample is therefore not representative of 
the water as produced from the well on 26-July-2006.  On 03-Oct-2006 Evergreen reported that 
the sample contained 230 mg/L of diesel, 180 mg/L of motor oil, and 1.8 mg/L of total volatile 
hydrocarbons (TVH). The analytical results from this water sample were eventually compared to 
crude oil analyses (COGCC 2010) from nearby oil wells in the neighborhood. HirschGibney 
suspects that the oily water retrieved from the well was composed primarily of pulverized coal 
in suspension, associated with the drilling activities, and that Evergreen’s results were a false-
positive for the diesel and motor oil associated with the coal in the water sample (EPA 1996; 
“Compounds that are chemically similar to petroleum hydrocarbons may cause a positive test 
[false positive] for Total Petroleum Hydrocarbons.”). The source for the TVH is very likely the 
same source as the gasoline range organics (GRO) detected in the first formal sample collected 
from the domestic well in Sep-2006 (see next bullet).   
 

 On 26-Sep-2006, Severn Trent Laboratories (2006) received and subsequently analyzed the first 
groundwater sample collected by COGCC from the domestic water well (Well Permit No. 
269807) for a suite of analyses. Samples were submitted with a Chain of Custody (COC) to be 
analyzed for total metals, general chemistry, benzene, toluene, ethylbenzene and total xylenes, 
MtBE, methane, diesel range organics (DRO), and GRO. On 10-Oct-2006 Severn Trent reports 
results for general chemistry, metals and toluene (31 micrograms/liter [µg/L]) and GRO (38 µg/L) 
in sample. No benzene (<0.5 µg/L), ethylbenzene (<0.5 µg/L), xylenes (<0.5 µg/L), MtBE (<5 
µg/L), or DRO (<250 µg/L) were detected. This was the first of five samples from the well that 
were collected and analyzed for methane, general chemistry, and metals besides petroleum 
hydrocarbons (see table).  
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 COGCC relayed results to the Ohlsons (COGCC 2006) for first domestic water well sample and 
provided potential explanations for the water quality and detections of petroleum, indicating 
that the toluene and GRO may have been associated with water well construction activities 
(unlikely since MtBE was not detected), and/or although their records show that UPRR 23 Pan 
Am B-1 was a poor producer, “it is likely that the oil observed in drilling your second water well 
could be due to an old spill or release from the production equipment associated with the old oil 
and gas well.” In Oct-2006, COGCC proposed conducting a limited subsurface soil investigation 
using a hollow-stem auger drilling rig capable of drilling to 200 fbgs. HirschGibney has not 
seen evidence that this proposed investigation occurred.  
 

 COGCC (COGCC 2007) relayed results to the Ohlsons from the first geophysical (magnetometer) 
survey and shallow trenching assessment on the Site, conducted by Cordilleran Compliance 
Services, intended to assess the presence of remnant piping associated with the former oil well 
(UPRR 23 Pan Am B 1). COGCC reports that staff used old aerial photography to identify the 
approximate location of the former tank battery and fluid treating equipment for UPRR 23 Pan 
Am B-1. COGCC (2006) reported that this well was abandoned in 1978 because it was nonpro-
ductive. If the well was nonproductive, why would it have a tank battery and fluid treating 
equipment? After summarizing the results from an unsuccessful attempt to find the wellhead 
for the former oil well and almost one year after promising to conduct a subsurface soil 
investigation, COGCC suggests that “because the source of the crude oil observed during the 
drilling of your water well has not yet been identified, the COGCC would like to further 
investigate the source of the oil by conducting a limited subsurface soil sampling….” This was 
the second time that COGCC proposed to drill and sample soils, they had instructed the driller 
to be prepared to drill to 150 feet, and communicated to the Ohlsons that the approval for the 
work (purchase order) was in process and was expected to be initiated in Oct-2007. 
HirschGibney has not seen evidence that this proposed investigation occurred.  
 

 COGCC (2008a) conducted a Surface Casing Check inspection for UPRR 23 Pan Am B 1, noted on 
the form as having a surface casing set to 212 fbgs (into Denver aquifer; DWR) and suggesting 
the well is a “leaking P&A.”  
 

 COGCC (COGCC 2008b) prepared a letter and relayed results from the second trenching 
assessment overseen by Leppert Associates (Leppert 2008) to evaluate subsurface soils near the 
suspected wellhead location for UPRR 23 PAN AM B 1. The wellhead was not unearthed, but 
evidence of a former well pad including stained soils, trash, and concrete residue was 
encountered. Although stained soils were witnessed, no soil samples were collected for 
analyses. Leppert did collect a groundwater sample from the Ohlson domestic water well for a 
suite of analyses including general chemistry, metals, methane, BTEX and MtBE, and volatile 
organic compounds. Again, no MtBE was detected (<5 µg/L), but toluene was detected at 1.6 
µg/L. Methane was detected for the first time at 8.7 µg/L (see table).  
 

 COGCC (2010) sent a letter to the Ohlsons relaying the results from the analyses of crude oil 
samples collected for analysis (lab results not appended; reportedly analyzed by TestAmerica) 
from three nearby production wells completed in the same formation (Muddy D) as UPRR 23 
Pan Am B 1. These results were compared to the analytical results for the oily water sample 
collected by Johns Drilling from domestic water well (Permit No. 269807) at the depth interval 
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coinciding with the “sand coal.” The results demonstrated that the oily water bore no similarity 
to the crude oil samples because these are two different types of samples and comparing results 
is like comparing apples to oranges.  
 

 In this same letter, COGCC (2010) dismissed Mr. Ohlson’s contention that a release noted from a 
Noble Energy tank battery in Apr-2010 had migrated in the subsurface onto the Ohlson 
property, resulting in impact to shallow groundwater (this is the first time COGCC acknowledged 
shallow groundwater). The release was reported to have required removal of almost 20,000 
cubic yards of petroleum-impacted soils from an area 240 feet long by 85 feet wide by 20 feet 
deep. The release occurred from Wailes 41-33 #1X tank battery. COGCC provided a hand-drawn 
cross-section (with a 1,250-feet horizontal to 38-foot vertical scale [33-fold exaggeration]) that 
illustrated the difference in elevation between the tank battery and the Site with a creek in 
between. While the distance is great and one might consider the creek a hydraulic divide, 
COGCC provided no evidence that it is; and if not, they provided no argument why a release 
from that tank battery to the underlying shallow water-bearing zone could not migrate 
toward the Ohlsons’ property. Did Noble Energy provide evidence to COGCC that they had 
also assessed shallow groundwater beneath that tank battery to determine whether the 
release had impacted the saturated zone?  
 

 Topography (Google Earth 2017) suggests that shallow groundwater beneath the Ohlson 
property and neighborhood would flow north-northwest parallel and toward nearby drainages. 
If the creeks are connected to shallow groundwater and run perennially, this might explain why 
the release from the Noble Energy tank battery would not be expected to reach the Site. Based 
on COGCC website information, UPRR 23 Pan Am B 1, and another seven or eight oil/gas wells 
are or were situated on or hydraulically upgradient of the Ohlson property, and produced 
water and historic management of well drilling and production fluids from these wells could 
be sources of petroleum constituents in the shallow water-bearing zone.  
 

 COGCC (2014a) sent a letter to the Ohlsons relaying results from domestic water well sampling 
for volatile organic compounds. COGCC provided results and reported standards for municipal 
public drinking water supplies but also reported that people often use and consume 
groundwater from private wells that exceed those standards. Why would COGCC want to 
minimize the notion of consuming benzene in groundwater above EPA risk-based standards 
for drinking water? COGCC reported that they had sampled the well on 01-Oct-2014, with split 
samples (OHLSON-1) of the well water sent to two labs which reported results for benzene of 
9.2 (ALS Environmental) and 6.8 µg/L (TestAmerica), respectively. They also sampled water from 
inside the house (OHLSON-2) and reported <1 µg/L. Finally, COGCC reported that another 
sample was collected from a stock tank on 16-Oct-2014 with a result of 4.3 µg/L for dissolved 
phase benzene. Samples were not analyzed for methane.  
 

 In an email thread COGCC (2015a), presumably before they completed and sent their letter 
(COGCC 2015b), asked a representative of British Petroleum (BP; presumed to be responsible for 
former UPRR 23 Pan Am B 1) how to explain the presence of caffeine in samples collected from 
the domestic water well (Permit No. 269807). BP replied “we continue to sample and present 
the findings only, without presenting any conclusion to the source until we can do our field 
work. I want to talk to our laboratories that conduct fingerprint analysis and find out if during 
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your next sampling we could take a replicate and send it to a different lab to see if they can 
determine an oil and gas characteristic in the GC analyses.” In another e-mail from BP (same 
date) “…I get the connection based on caffeine results, just want to see if we can find a GC 
signature for the benzene that would point us away from oil and gas.” It is unclear why COGCC 
is asking a regulated entity, whose predecessors could ultimately be found responsible, how 
to communicate results from an investigation COGCC was conducting?  
 

 COGCC (2015b) sent a letter to the Ohlsons relaying results from domestic water well sampling 
and a robust suite of analyses for samples collected Jan-2015. The samples were reportedly 
collected by COGCC. Benzene (9.4 µg/L) and methane (77 µg/L; highest to date) are present in 
the sample. The report also included results for more exotic tests for tritium, optical 
brighteners, carbon 14, and caffeine. The samples analyzed for caffeine (1.9 nanograms/liter) 
revealed the presence of this human-caused constituent in groundwater of the Arapahoe 
formation (Permit No. 269807), demonstrating that “young recharge” from a shallower water-
bearing zone (perhaps from the on-site leach field) has made its way to a deeper hard rock 
formation. In its letter, COGCC indicates that this suggests self-contamination as the cause for 
benzene in the Ohlsons well and refers the Ohlsons to TriCounty Health Department. This 
statement was inappropriate given the incomplete nature of the investigations.  
 

 COGCC (2015f) sent a letter to the Ohlsons relaying LT Environmental (2015b) report and 
summarizing the results of a geophysical (ground penetrating radar [GPR]) survey and 
excavation activities east of the horse corral on Sep-2015 to identify the location of the wellhead 
for UPRR 23 Pan Am B 1. COGCC summarized LTE findings and indicated they have not found 
the former oil/gas wellhead. LTE reportedly encountered black staining in soils in Excavation 
No. 2, but no odor or PID measurements were noted. LTE did not collect samples of stained 
soils for analyses, which we would presume to have been deposited about 46 years ago when 
the well was drilled (i.e., volatiles long gone). LTE (2015b) reports they indicated that the GPR 
was appropriate for sensing location of the former wellhead, but the corral fence affected the 
survey grid lines results because it lent itself to discontinuous survey areas and suggested a 
larger survey and removal of corral fence for success. COGCC also appended analytical results 
for water well sample collected by LTE to report without discussion. Benzene (10 µg/L; matched 
highest measured to date) and toluene (8 µg/L) in sample. COGCC ended the letter by indicating 
that they have not found the former oil/gas wellhead, have found no wrongdoing on the part 
of previous production activities, and have closed the complaint.  
 

 In the early 2000s, the United States Geological Survey (USGS) did a comprehensive sampling of 
groundwater from the Denver Basin from all bedrock aquifers. In 2014, the USGS (2014a) 
published a document entitled Quality of Groundwater in the Denver Basin Aquifer System, 
Colorado, 2003-5. The report provides analytical results for groundwater samples collected from 
four domestic water wells completed in the Arapahoe formation in Adams County, Colorado. 
Realizing that concentrations of the various USGS constituents represent dissolved constituents 
and COGCC’s data is reported as totals, HirschGibney averaged the data regardless, for 
reference.  The only data able to be directly compared are specific conductivity (Ohlsons results 
77% higher) benzene (355% higher), toluene (100% higher) and GRO (100% higher). It is our 
opinion that these results demonstrate an effect from the oil and gas exploration and 
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production activities on the shallow water-bearing zone, and in the case of the Ohlsons’ well, 
deeper groundwater in this part of Adams County.  
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Colorado Oil and Gas Conservation Commission, 2006. Letter Report to Ohlsons entitled Water Quality 
Analytical Results for Your Water Well, Section 33 – Township 1 South – Range 64 West; Well Permit No. 
269807, Adams County, Colorado; Complaint No. 200095139. 13-Oct.  
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Evergreen Analytical Laboratory, 2006.  Lab Work Order: 06-6687. Client Project ID: Ohlson Well. 03-Oct.   
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Sampling Point Sampler
Date 

Sampled Date Analyzed Laboratory Lab ID No. Method pH TDS Spec. Cond Bromide Chloride Flouride Nitrate Nitirite Sulfate AlkalinityBC. AlkalinityC. Alkalinity Barium Calcium Iron Magnesium Manganese Potassium Sodium Selenium GRO Benzene Toluene EthylBT. Xylenes Methane
mg/L umhos/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered
Ohlson Water Well COGCC 25-Sep-06 26-27-Sep-06 Severn Trent D6I260286-001 8260/8270/various 9 740 1,200      0.44 46 0.72 <0.50 <0.50 350 130 120 11 19 9,900 380 900 18 <3,000 260,000 <15 38 <0.5 31 <0.5 <0.5 <5
Ohlson 1 Leppert 18-Mar-08 26-30-Mar-08 Test America D8C180299-001 8260/8270/various 8.6 770 1,300      0.46 50 0.67 <0.10 <0.10 410 150 150 <5 18 10,000 170 1,000 22 <3,000 250,000 <15 na <1 1.6 <1 <2 8.7
Ohlson 1 Terracon 27-Sep-10 2-5-Oct-10 Test America 280-7778-1 various 8.75 820 1,300      0.49 48 0.63 <0.019 <0.019 430 130 120 6.6 21 13,000 280 1,100 43 2,200 290,000 6.3 na <0.5 <0.5 <0.5 <0.5 12
Ohlson-1 Terracon 5-Sep-14 8-15-Sep-14 Test America 280-59666-1 8260/8270/various nm 870 nm 0.51 50 0.58 <0.10 <0.10 500 120 120 <5 18 12,000 180 1,200 30 <3,000 270,000 <15 na 9.1 <1 <1 <2 54
Ohlson-1 Terracon 1-Oct-14 2-Oct-14 ALS Lab Group 1410032-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 9.2 <1 <1 <2 --
Ohlson-2 Terracon 1-Oct-14 2-Oct-14 ALS Lab Group 1410032-2 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na <1 <1 <1 <2 --
(inside house)
Ohlson-1 COGCC 1-Oct-14 6-Oct-14 Test America 280-60645-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 6.8 <1 <1 <2 --
Ohlson-2 COGCC 1-Oct-14 6-Oct-14 Test America 280-60645-2 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na <1 <1 <1 <2 --
(tap in house?)
Ohlson Stock COGCC 16-Oct-14 22-Oct-14 Test America 280-61329-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 4.3 <1 <1 <2 --
Ohlson-2nd COGCC 10-Nov-14 12-Nov-14 Test America 280-62375-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 7.2 <1 <1 <2 --
Ohlson Well COGCC 13-Jan-15 14-15-Jan-15 Test America 280-64325-1 8260/8270/various 8.73 850 1,100      0.53 50 0.73 <0.10 <0.10 460 130 120 6.8 21 14,000    170 1,400          37 <3000 300,000         <15 na 9.4 <1 <1 <2 77
Ohlson House COGCC 13-Jan-15 14-Jan-15 Test America 280-64325-2 8260 Chlorform reported at 1.9 ug/L -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- <1 <1 <1 <2 --
Ohlson COGCC 9-Sep-15 22-Sep-15 Test America 280-73997-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 10 8 <1 <3 --

USGS Arapahoe filtered unfiltered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered
DENV-134 USGS ADAMS not available not available not available 8.51 286           431 0.06 3 2 33.6 199 234 35.36 5,950 10.23 892 23.861 1,173          102,500         <0.4 <0.021 0.08 <0.03 <0.038 --
DENV-166 USGS ADAMS not available not available not available 8.34 314           512 0.12 6 1 82.6 160 190 36.388 14,230 6.849 1,961 29.809 1,771          94,600           <0.4 0.03034 <0.02 <0.03 <0.038 --
DENV-170 USGS ADAMS not available not available not available 8.57 1,022        1,246 1 40 1 554.4 119 142 10.842 25,510 16.26 2,063 72.318 2,267          330,100         <0.4 <0.021 <0.02 <0.03 <0.038 --
DENV-175 USGS ADAMS not available not available not available 8.66 365           576 0.06 4 4 0.1 301 359 20.03 1,862 5.731 205 4.127 786             134,700         0.24 <0.021 <0.02 <0.03 <0.038 --

Produced Water presumed unfiltered
UPRR 23 PAN AM B 2 KP Kauffman 1-Nov-79 Industrial Labs 451668 collected from Pit -- 1,900 13 225 nd 33,000 na 43,000 -- 94,000 12,000,000 -- -- -- -- --
WENZEL-HOSMER 4-4 KP Kauffman 18-Mar-76 Halliburton Serv 451606 np 24,820 14,843 105 -- <0.1 644,000 223 123,000 -- -- 8,882,000 -- -- -- -- --

Ohlson average values------------> >> 8.77 810 1225 0.49 49 0.67 430 132 126 19 11,780    236 1,120          28               2,839          274,000         6.3 38 8 14 38
Average concs Arapahoe Adams------------->>> 8.52    497           691         0.19       13            2              168       195        231             26           11,888    10            1,280          33               1,499          165,475         0.06        -- -- -- -- --
Average concs two nearby oil wells------------->>> 24,820 9,322      66         225 355,000  223 104,500      94,000 16,441,000    -- -- -- -- --

Notes
"--" - not analyzed 
nm - not measured
np - not provided
UPRR 23 PAN AM B 2 - located southeast and presumed hydraulically upgradient location in shalow water bearing zone from Ohlson property DENV-134 - 16.8 miles southeast of Ohlsons
WENZEL-HOSMER 4-4 - located south and presumed hydraulic up- and crossgradient location in shallow water-bearing zone from Ohlson property DENV-166 - 7 miles east-southeast of Ohlsons
USGS data collected 2003-05 and abstracted from USGS 2014b DENV-170 - 1.34 miles south-southwest - same neighborhood
Not all metals analyzed are listed in table from 2006 through 2015 - see lab sheets for additional detail DENV-175 - 15.93 miles west-northwest of Ohlsons
Cannot directly compare general chemistry and metals for COGCC results (totals) to USGS results (filtered)

GENERAL CHEMISTRY METALS - TOTAL TVH, Aromatics and Gas

Table 1: Summary of Analytical Results (ug/L and mg/L) of Ohlson Water Well (Permit No. 269807), USGS Arapahoe Aquifer Wells in Adams County 
and Produced Water from Nearby Oil Wells, 36104 East 124th Avenue, Hudson, Adams County, Colorado.  HirschGibney Project No. 0118-0001



STATE OF 
COLORADO 

October 13, 2006 

Mr. Gary Ohlson 
1025 South Miller Ave. #107 
Brighton, Colorado 8060 l 

111111 /I I lllllll I II Ill 
01632918 

RE: Water Quality Analytical Results for Your Water Well 

DEPARTMENT OF NATURAL RESOURCES 
Bill Owens, Governor 

1120 Lincoln St., Suite 801 
Denver, CO 80203 

Phone: (303) 894-2100 
FAX: (303) 894·2109 

www.oil-gas.stata.oo.us 

Section 33 -Township 1 South-Range 64 West; Well Pennit No. l&.98Q1 
Adams County, Colorado; Complaint No. 200095139 

Dear Mr. Ohlson: 

On September 25, 2006 the Colorado Oil and Gas Conservation Commission (COGCC) sampled 
your water well and submitted the samples for laboratory analysis, The purpose of this water 
sampling was to evaluate overall water quality for your well water and .in vcstigate if oil & gas 
activities in your area have impacted your well. The water samples were submitted to Severn 
Trent Laboratories, Inc. (STL) in Arvada, Colorado, for analysis of inorganic chemical 
constituents, organic compounds associated with petroleum hydrocarbons, methane gas, and pH. 
Copies of the laboratory analytical reports are enclosed. 

TI1is letter surnrnarizes the analytical laboratory results of the water samples collected from your 
well on September 25, 2006. The Water Quality Control Commission (WQCC) of the Colorado 
Department of Public Health and Environment (CDP HE) has established dtinking water 
standards for the protection of human health. The analytical results from the water samples from 
your wells have been compared to applicable ground water and/or drinking water standards and 
are summarized below. Please keep in mind that these water standards were established for 
public drinking water supplies. Often people use and consume ground water from private wells 
that,:~~ ~:.:ceed !!1.esc st.and::irds. 

COMPARISON OF INORGANIC ANALYTICAL RESULTS TO ST AND ARDS 
(Please see enclosed STL Report) 

.. Total Dissolved Solids (IDS): CDPHE has established a TDS standard for hmnan drinking 
water of 500 milligrams per liter (mg/I). The standard is called the secondary maximum 
contaminant level (SMCL) and is based on the aesthetic quality of the water (such as taste and 
odor) and is intended as a guideline for public water supply systems and is not an enforceable 
standard. Although CDPHE does not have an agricultural standard for TDS, other agencies 
recommend concentrations below 2,000 m?/1 for irrigation, and below 5,000 mg/I for most 
livestock watering. TDS concentrations are related to the presence of naturally occurring 
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elements and chemical compounds such as chloride, sodium, potassium, calcium, magnesium, 

and sulfate. 

TDS was detected in the water sample from your water well at a concentration of 740 

mg/I, which is greater than the ClWHE (SMCL) water standard, below than the 

recommended mu:imum concentration for irrigation, and below the recommended 

maximum concentration for most livestock watering. 

• Sodium (Na)t Although CDPHE does not have a standard for sodium, people on salt restricted 

diets should be aware of the Na concentration in the water they drink. A concentration of 

drinking water with a concentration of sodium less than 20 mg/I is recommended by some for 

people on salt restricted diets or for people suffering from hypertension or heart disease. 

Sodium occurs naturally in the grotmd water in many areas at concentrations that exceed the 

recommended level. 

Sodium was detected in the water sample from your well at a concentration of 260 mg/I, 

which is greater than the recommended level for people on salt restlicted diets. 

111 Chloride (Cl): 'The CDPHE chloride standard (SMCL) for drinking water is 250 mg/I. 

Chloride concentrations in excess of 250 mg/1 usually produce a noticeable taste in drinking 

water. 

Chloride was detected in the watet· sample from your water well at a concentration of 46 

mg/I, which is below the CDPHE (SMCL) water standard. 

111 Sulfate (SO~};_ The CDPHE sulfate standard for drinking water is 250 rng/1 (SMCL). Although 

CDPHE does not have an agricultural standard for sulfate, other agencies recommend a 

concentration below 1,500 mg/1 for livestock watering. Waters containing high concentrations 

of sulfate, typically caused by the leaching of natural deposits of magnesium sulfate (Epsom 

salts) or sodium sulfate (Glauber's salt), may be undesirable because of their laxative effects. 

Sulfate occurs naturally in the ground water in many areas in Colorado at concentrations that 
exceed the drinking wat~r !rtandard. 

Sulfate was detected in the water sample from your water well at a concentration of 350 

mg/I, which is greater than the CDPHE SMCL water standard and below the 

recommended concentration for livestock watering. 

111 Total Nitrate (NO3) + Nitrite (NOi) as Nitrogen (N): The CDPHE total nitrate (NO3) + 
nitrite (NO2) as nitrogen (N) for standard for human drinking water is 1 O mg/I. Nitrate and 

nitrite are common contaminants in ground water from agricultural sources, such as fertilizer 

and animal, including human, wastes. They are known to cause infant cyanosis or "blue baby 

disease" in humans and, at concentrations greater than 100 mg/I as nitrogen (N), may be 

dangerous to livestock. High concentrations of nitrate and nitrite in ground water are !mown 

to occur in agricuitural areas in Colorado. 



Total nitrate/nitrite, as N was not detected in the sample from your well. 
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• Iron (Fe): The CDPHE standard for human drinking water for iron is 0.3 mg/I (SMCL). Small 
amounts of iron are common in ground water. Iron may produce a brownish-red color in 
laundered clothing, can leave reddish stains on fixhires, and impart a metallic taste to 
beverages and food made with it. After a period of time iron deposits can build up in 
pressure tanks, water heaters, and pipelines, reducing the effective flow rate and efficiency of 
the water supply. 

Iron was detected in the water sample from your well at a concentration of 0.38 mg/l, 
which is slightly above the CDPHE SMCL. 

• Selenium (Se): The CDPHE selenium standard for human drinking water is 0.05 mg/1 and the 
agricultural standard is 0.02 mg/1. Excessive selenium (Se) (concentrations greater than 0.05 
mg/I) can cause loss of hair and/or fingernails as well as adverse effects on the central nervous 
system. Selenium (Se) occurs naturally in the ground water in many areas of Colorado at 
concentrations that exceed the drinking water standard. 

Selenium was not detected in the water sample from your well. 

• Fluoride (F); CDPHE has established a fluoride (F) standard for human drinking water is 4.0 
mg/I. Where fluoride concentrations are in the range of 0.7 mg/I to 1.2 mg/1, health benefits 
such as reduced dental decay have been obseived. Consumption of fluoride at concentrations of 
greater than 2.0 mg/I can result in mottling of teeth. Consumption of fluoride at concentrations 
greater than 4.0 mg/1 can increase the risk of skeletal fluorosis or other adverse health effects. 

Fluoride was detected in the water sample from your well at a concentration of 0.72 mg/I, 
which less than the CDPHE drinking water standard. 

111 Calcium (Ca), Potassium (K), Bromide (Br), Magnesium (Mg), Bicarbonate (HCO3) and 
Carbonate (C03) were also tested for in your water. There are no stC11dards from CDPHE for 
these parameters. In addition, the COGCC also collected samples for metals and the Table 1 
(attached) presents the analytical laboratory results. Please note that Primary standard (P) is 
the CDPHE Human Health Standard and the Secondary standard (S) is the CDPHE secondary 
ma.ximum contaminant level (SMCL). 



Table 1 
OHLSON WATER WELL 

September 25, 2006 
METAUINORGANIC Sample Concentration 

(in Mflligrams per liter 

CDPHE Water 
Quality Standard 

(P-Prlmary 
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rm!Ym S-Secondar:y)_ __ 
Arsenic (Ar) ND 0.05 (P) 
Bnrium (Ba) 0.019 2.0 (P) 
Cadmium (Cd) ND 0.005 (P) 
Chromium (Cr) ND 0.1 (P) ·~-- --· .. 
Lead (Pb) ND 0.05 (P) 
Man~anese (Mn) 0.018 0.05 (S) 
Potassium (K) ND NS 
Magnesium (Mg) 0.9 NS 
Bromide <Br) 0.71 NS 
Calcium (Ca) 9.9 NS 
pH 9.0 pH units NS 

NS - no standard 
ND - not detected in the sample 
CDPHE - Colorado Department of Public Health and Environment 

!)RGANIC COMPOUNDS ASSQ~IAT~J), WITH PETROLEUM HYDROCARBONS 
(please see enclosed STL METHOD Ii: 602/SW 80218, BTEX DATA REPORT) 

,ii Benzene: CDPHE's basic ground water standard for benzene is 5 micrograms per liter (µg/1). 
Benzene was not detected in the sample from your water well. 

"' Toluene: CDPHE's basic ground water standard for toluene is 1,000 ~Lg/I. Toluene was 
detected at a concentration of 31 µg/1 in the sample from your water well. 

<Ii> Ethylbenzene: CDPHE's basic ground water standard for et11ylbenzene is 680 µg!L 
Ethylbenzene was not detected in the sample from your water well. 

• Total Xylenes (sum of m,p, and o-xylene): CDPI-fE's basic ground water standard for total 
xylenes is 10,000 µgll. Total xylenes were not detected in the sample from your water well. 

As part of the sampling investigation an analysis for gasoline range organics (ORO) was also 
conducted which yeilded a concentration of 38 µg/1 (there are no drinking water or health standards 
for GRO), Because the ORO analysis spands part of the same organic compound range as toluene 
and because the ORO concentration is in the same range as the toluene detection (31 ~tg/1), I believe 
this ORO detection is also recording the toluene occurance. 
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When observed in a water impact from petroleum hydrocarbons, toluene is often at high 
concentrations and rarely occurs by itself. Toluene in crude oils and natural gases usually occures 
with the other aromatic organic compounds (benzenei ethylbenzene, and xylenes) and it is very 
unlikely that the sole occurance of toluene indicates a petroleum impact. 

Although toluene is found as a component in crude oils and natural gas, it also is a widely used 
industrial chemical and is commonly used in paints, lubrecants, pipe "dope", and glues Because 
your water well is a new, and because it is likely that Johns Drilling used pipe "dope'' and/or glue 
during the driling and construction of your well, I believe that the toluene (and GRO) observed in 
your well water is some residual from this type of use and not due to an oil & gas impact. The 
toluene concentration of 31 ~tg/1 in the sample from your water well is significantly below the 
CDPHE water stru1dard of 1,000 µg/1. 

METHANE GAS CONCENTRATI~ 

• Methane was not detected in the sample from your water well. 

OIL COMPOSITION DETERMINATION RESULTS 
~c attached Ever~,reen Analytic?l La!;>~ratory report) 

During the drilling of your water well, Johns Drilling observed an "oil" like material prior to 
resuming well drill after cementing 240 feet of surface casing. A sample of the "oily water" was 
col!ected and I submitted this sample to Evergreen Analytical Laboratory (Evergreen) for a 
detennination of fuel identification (Fuel JD). Carl Smits, Technical Director of Chemical 
Analysis for Evergreen, evaluated the sample for evidence of crude oil and refined products 
(fuels or lubrication oils) and detern1ined that the "oil" like material resembled a crude petroleum 
and not a refined product A copy of the Evergreen report is attached. 

CONCLUSION 

Water Well Water Quality - There are no indications of any oil & gas related impact to your 
water well water quality. Because your water well exceeded the health advisory for individuals on 
salt restricted diets for sodium (Na), the CDPHE public drinking water supply standards (SMCL) 
for sulfate (SO4), and the CDPHE SMCL for sulfate (S04) and iron (Fe), and because you or your 
livestock and/or pets drink your water, you may wish to discuss the possible health effects of 
continued consumption with your physician and/or veterinarian. 

Oil Observed During Water Well Drilling - As we discussed on September 28, 2006, your 
existing water well and the dry well drilled earlier this year, are both approximately 100 feet north 
of a fonner oil & gas well (UPRR 23 Pan Am B--1 [API 05-001-06230] drilled by the Amoco 
Production Company in 1970. This well was plugged & abandoned (P&Aed) and the well site 
reclaimed in 1978. The COGCC's well records show that this well was a poor producer; howcveri 
it is likely that the oil observed in drilling your second water well could be due to an old spill or 
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release from the production equipment associated with the old oil & gas well. The COGCC would 
like to fwther investigate this possibility by conducting a limited subsurface soil sampling by 
hollow-stem auger drilling and soil sampling. The hollow-stem drilling rig is a small, truck 
mounted rig, smaller than a water well drilling rig, and is capable of drilling depths exceeding 200 
feet, if necessary. I believe that any residual surface spill of oil would be present within the upper 
2 5- to 30-feet of the subsurface and this sampling investigation would likely only take 1- to 2-days. 
I will be in contact with you in the very near future to arrange pennission and arrange at convenient 
time to conduct this sampling. 

If you have any questions or would like to discuss these matters further, please contact me at the 
COGCC in Denver via e-mail (robert.che;5son@state.co.us) or by phone at 303-894-2100, 
extension 112. 

H. Chesson, C.P.G., P.G, 
Environmental Protection Specialist 

Enclosures 

cc: Brian Macke-COGCC w/o enclosures 
Debbie Baldwin - COGCC w/o enclosures 
Randall Ferguson -- COGCC w/o enclosures 
Jim Precup- COGCC w/o enclosures 
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September 27, 2007 

Mr. Gary Ohlson 
1025 South Miller Ave. # 107 
Brighton, Colorado 80601 

RE: Status of Complaint Investigation 
Complaint No. 200095139, Adams County 

Dear Mr. Ohlson: 

In April 2007 Cordilleran Compliance Services, Inc. (CCS) conducted a subsurface investigation 
on your property by digging two trenches with a back-hoe ( one approximately north-south and 
one trench approximately east-west. These trenches were dug in an attempt to uncover possible 
in place abandoned flowlines which the COGCC thought might have been left when the Amoco 
Production Company abandoned the UPRR 23 Pan Arn B-1 [API 05-001-06230] in 1978. 
Although a magnetometer survey to identify the locations of the possible flowlines did not 
indicate any significant metal anomalies in the subsurface, the COGCC staff using old aerial 
black and white photographs, was able to identify the approximate location of the former tank 
battery and fluid treating equipment (approximately 100- to 150-feet south of your water well). 
The results of the trenching; however, did not uncover any evidence of any remaining piping 
(usually found within 10 feet of the surface) which indicates that Amoco removed the 
underground flowlines when they removed the surface equipment. I have attached two 
photographs taken during the trenching. 

Because the source of the crude oil observed during the drilling of your water well has not yet 
been identified, the COGCC would like to further investigate the source of the oil by conducting 
a limited subsurface soil sampling by hollow-stem auger drilling and soil sampling. The hollow
stem drilling rig is a small, truck mounted rig, smaller than a water well drilling rig, and is 
capable of drilling depths exceeding 200 feet, if necessary. I believe that any residual surface 
spill of oil should be present within the upper 25- to 30-feet of the subsurface; however, I am 
instructing the contractor to plan for drilling to a depth of up to 15 0 feet below the ground 
surface. I believe that this investigation would likely only take 1- to 2-days. I currently have a 
scope of work to a contractor and am waiting for their costs prior to arranging a purchase order 
(PO) for the work from the procurement office with the Department of Natural Resources. I 
anticipate having the cost estimate by the first of October and a PO to conduct the work later that 
month. Any work on our property will be coordinated with you prior commencing any 
subsurface work. 

DEPARTMENT OF NATURAL RESOURCES: H.- Sherman. Ell8al1MI Ondar 
COOCC COMMISSION: RlchMI Alward-TholMI L Complgn-Merli CiArtst,1- Mlc;hMf Dowling - Joehu8 8. Epel-KanballN Oerhaldt • Tr611 Houpt- Jim Mlwtln - Ham. St.man 

COGCC STAFF; Bnan J. litelM, Onca· Debbie Baldwin,~ Manager· Pnlcill C. Beevw, .... MenaQer - Dtl'llld K. 0llon. ~ M9r,ager 
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If you have any questions or would like to discuss these matters further, please contact me at the 
COGCC in Denver via e-mail (robert.chesson@state.co.us) or by phone at 303-894-2100, 
extension 112. 

Robert H. Chesson, C.P.G., P.G. 
Environmental Protection Specialist 

Enclosures 

cc: Brian Macke - COGCC w/o enclosures 
Debbie Baldwin - COGCC w/o enclosures 
Randall Ferguson - COGCC w/o enclosures 
Jim Precup - COGCC w/o enclosures 
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STATE OF 
COLORADO 

OIL& 
GAS 

CONSERVATION COMMISSION 

May 16, 2008 

Mr. Gary Ohlson 
36105 124th Avenue 
Brighton, Colorado 80601 

DEPARTMENT OF NATURAL RESOURCES 
Bill Ritter, Jr., Governor 

1120 Lincoln St., Suite 801 
Denver, CO 80203 

Phone: (303) 894-2100 
FAX: (303) 894-2109 

www.cogcc.state.co.us 

RE: Water Quality Analytical Results for Your Water Well (Permit No. 269807) and 
Investigation Status 
Section 33 - Township 1 South- Range 64 West 
Adams County, Colorado; Complaint No. 200095139 

Dear Mr. Ohlson: 

On March 18, 2008, Mary Johnson of Leppert Associates, Inc., of Golden, Colorado (Leppert) 
under direction of the Colorado Oil and Gas Conservation Commission (COGCC) sampled your 
water well and submitted these samples for laboratory analysis. Ms. Johnson collected the 
samples during our field investigation to uncover the wellhead for the abandoned UPRR Pan AM 
B# I oil and gas production well located on your property. I have attached a letter report from 
Leppert that discusses the field investigation findings. 

The purpose of this water sampling was to determine if natural gas drilling and production 
activities in your area might have impacted your well water. As you are aware, the COGCC has 
previously sampled your water well (September 25, 2006). This letter sunnnarizes the analytical 
laboratory results of the most recent sampling (March 18, 2008) with the previous sample results. 
The water sample was submitted to Test America, Inc. (TA) in Arvada, Colorado, for analysis of 
inorganic chemical constituents, organic compounds associated with petroleum hydrocarbons, 
methane gas, and pH. A copy of the TA laboratory analytical report is enclosed. 

The Water Quality Control Commission (WQCC) of the Colorado Department of Public Health 
and Environment (CDPHE) has established drinking water standards for the protection of human 
health. The analytical results from the water samples from your well have been compared to 
applicable ground water and/or drinking water standards and are sunnnarized below. Please keep 
in mind that these water standards were established for public drinking water supplies. Often 
people use and consume ground water from private wells that can exceed these standards. 

COMPARISON OF INORGANIC ANALYTICAL RESULTS TO STANDARDS 
(Please see enclosed STL Report Laboratory Report) 

• Total Dissolved Solids (TDS): CDPHE has established a TDS standard for human drinking 
water of 500 milligrams per liter (mg/I). The standard is called the secondary maximum 
contaminant level (SMCL) and is based on the aesthetic quality of the water (such as taste and 

DEPARTMENT OF NATURAL RESOURCES: Harris Sharman, Executive Director 
COGCC COMMJSSION: Richard Alward - Thomas L Compton - Mark Cutright- Michael Dowling - Joshua 8. Epe1. Kimberlea Gerhardt. Trest H01.4)1- Jin Marta, - Harris Sherman 

COGCC STAFF: David Neslin, Aeling Dnclor • Debbie Baldwin, Environmental Manager • Patricia C. Beaver, Heamgs Manager • David K. Dillon, Engineering Manager 
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odor) and is intended as a guideline for public water supply systems and is not an enforceable 
standard. Although CDPHE does not have an agricultural standard for TDS, other agencies 
recommend concentrations below 2,000 mg/I for irrigation, and below 5,000 mg/I for most 
livestock watering. TDS concentrations are related to the presence of naturally occurring 
elements and chemical compounds such as chloride, sodium, potassium, calcium, magnesium, 
and sulfate. 

TDS was detected in the water samples from your well at concentrations of 770 mg/I, 
which is above the CDPHE SMCL, below the recommended maximum concentration for 
irrigation, and below the recommended maximum concentration for most livestock 
watering. The previous concentration of TDS in your well was 740 mg/I (September 2006). 

• Sodium (Na): Although CDPHE does not have a standard for sodium, people on salt restricted 
diets should be aware of the Na concentration in the water they drink. A concentration of 
drinking water with a concentration of sodium less than 20 mg/1 is recommended by some for 
people on salt restricted diets or for people suffering from hypertension or heart disease. 
Sodium occurs naturally in the ground water in many areas at concentrations that exceed the 
recommended level. 

Sodium was detected iu the water sample from your well at a concentration of 250 mg/I , 
which is greater than the recommended level for people of salt restricted diets. The 
previous concentration of sodium in your well was 260 mg/I (September 2006). 

• Fluoride (F): CDPHE has established a fluoride (F) standard for human drinking water is 4.0 
mg/1. Where fluoride concentrations are in the range of0.7 mg/I to 1.2 mg/I, health benefits 
such as reduced dental decay have been observed. Consumption of fluoride at concentrations of 
greater than 2.0 mg/I can result in mottling of teeth. Consumption of fluoride at concentrations 
greater than 4.0 mg/I can increase the risk of skeletal fluorosis or other adverse health effects. 

Fluoride was detected in the water sample from your well at a concentration of 0.67 mg/I, 
which is below the CDPHE drinking water standard. The previous concentration of 
fluoride in your well was 0. 72 mg/I (September 2006). 

• Chloride (Cl): The CDPHE chloride standard (SMCL) for drinking water is 250 mg/I. 
Chloride concentrations in excess of250 mg/I usually produce a noticeable taste in drinking 
water. 

Chloride was detected in the water sample from your well at a concentration of 50 mg/I, 
which is below the CDPHE SMCL drinking water standard. The previous 
concentration of chloride in your well was 46 mg/I (September 2006). 
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• Sulfate (SO4}; The CDPHE sulfate standard for drinking water is 250 mg/1 (SMCL). Although 
CDPHE does not have an agricultural standard for sulfate, other agencies recommend a 
concentration below 1,500 mg/1 for livestock watering. Waters containing high concentrations 
of sulfate, typically caused by the leaching of natural deposits of magnesium sulfate (Epsom 
salts) or sodium sulfate (Glauber's salt), may be undesirable because of their laxative effects. 
Sulfate occurs naturally in the ground water in many areas in Colorado at concentrations that 
exceed the drinking water standard. 

Sulfate was detected in the water sample from your well at a concentration of 410 mg/I, 
which is above the CDPHE SMCL water standard and below the recommended 
concentration for livestock watering. The previous concentration of sulfate in your well 
was 350 mg/I (September 2006). 

• Total Nitrate (NO3) + Nitrite (NO,) as Nitrogen (N): The CDPHE total nitrate (NO3) + nitrite (NO2) 

as nitrogen (N) for standard for human drinking water is IO mg/I. Nitrate and nitrite are common 
contaminants in ground water from agricultural sources, such as fertilizer and animal, including 
human, wastes. They are known to cause infant cyanosis or "blue baby disease" in humans and, at 
concentrations greater than I 00 mg/! as nitrogen (N), may be dangerous to livestock. High 
concentrations of nitrate and nitrite in ground water are known to occur in agricultural areas in 
Colorado. 

Total nitrate/nitrite, as N was not detected in the water sample from yonr well in this or the 
previous sampling. 

• Selenium (Se): The CDPHE selenium standard for human drinking water is 0.05 mg/1 and the 
agricultural standard is 0.02 mg/1. Excessive selenium (Se) ( concentrations greater than 0.05 
mg/1) can cause loss of hair and/or fingernails as well as adverse effects on the central nervous 
system. Selenium (Se) occurs naturally in the ground water in many areas of Colorado at 
concentrations that exceed the drinking water standard. 

Selenium was not detected in the water sample from yonr well in this or the previous sampling. 

Calcium (Ca), Potassium (K), Magnesium (Mg), Bicarbonate (HCO3) and Carbonate (CO3) were 
also tested for in your water. There are no standards from CDPHE for these parameters. In 
addition, the COGCC also collected samples for metals and the Table 1 (attached) presents the 
analytical laboratory results. Please note that Primary standard (P) is the CDPHE Human Health 
Standard and the Secondary standard (S) is the CDPHE secondary maximum contaminant level 
(SMCL). 



Table 1 
OHLSON WATER WELL 

3/18/2008 9/25/2006 
METAL/ Sample Sample 

INORGANIC Concentration Concentration 
(in Milligrams per (in mg/I) 

liter [ mg/I]) 

Barium fB;.- 0.018 0.019 
Calcium <Ca) 10 9.9 
Iron ffie) 0.17 0.38 
Manoanese fMnl 0.022 0.018 
Ma,mesium (M!') 1.0 0.9 
nH 8.6 nH units 9 nH units 

NS - no standard 
ND - not detected in the sample 

CDPHE Water 
Quality Standard 

(P-Primary 
S-Secondary) 

(in mg/I) 

2.0 IP\ 
NS 

0.3 (S) 
0.05 (S) 

NS 
NS 

CDPHE - Colorado Department of Public Health and Environment 
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ORGANIC COMPOUNDS ASSOCIATED WITH PETROLEUM HYDROCARBONS 
(please see enclosed STL METHOD E 602/SW 8021B, BTEX DATA REPORT 

• Benzene: CDPHE's basic ground water standard for benzene is 5 micrograms per liter (µg/1). 
Benzene was not detected in the samples from your water well for this or the previous 
sampling. 

• Toluene: CDPHE's basic ground water standard for toluene is 1,000 µg/1. Toluene was 
detected in the sample at a concentration of 1.6 µg/1 from your water well, which does not 
exceed the ground water standard. The previous sampling (September 2006) had a 
toluene concentration of 31 µg/1. There has been a dramatic decrease in the concentration of 
toluene in your well water since 2006, which I believe demonstrates my earlier conclusion that 
the presence of toluene in your water well is due to introduction by the drilling of toluene 
containing materials during the original drilling and installation of your well and not due to any 
impact from oil & gas production wells in your area. 

• Ethylbenzene: CDPHE's basic ground water standard for ethylbenzene is 680 µg/1. 
Ethylbenzene was not detected in the sample from your water well for this or the previous 
sampling. 

• Total Xylenes (sum ofm,p, and o-xylene): CDPHE's basic ground water standard for total 
xylenes is 10,000 µg/1. Total xylenes were not detected in the samples from your water 
well for this or the previous samping. 
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• Methane was detected in the sample from your water well at a concentration of 0.0087 
mg/I. Methane was not detected in the sample collected in 2006. 

Methane gas alone is physiologically inert and non-toxic to humans. Normal breath exhalation 
contains 1 to 99 ppm of methane (parts per million [ppm] is the same units as mg/I). The presence 
of methane in drinking water does not present a known health hazard to humans or other animals 
via ingestion; however, methane in domestic water supplies can be associated with undesirable and 
potentially serious side effects. Methane gas dissolved in water "exsolves" when exposed to the 
atmosphere and dissipates rapidly because it is lighter than air. This is often responsible for the 
"fizzing" observed in water wells that may contain methane gas. If the methane occurs at a high 
enough concentration and if it is allowed to accumulate in a confined space, such as a well pit, 
crawl space, closet, etc., an explosion hazard can be established. In addition, if methane 
concentrations in well water are high, then pockets of free gas form within the water and cause the 
well pump to cavitate and no longer bring water to the surface. 

Methane gas is common in water wells in Colorado. It occurs naturally and the source of the 
methane is commonly from one or more of the sources listed below. 

I. Methane is commonly found as a gas in coal or black shale seams in the subsurface. 
2. Methane is commonly found as a byproduct of the decay of organic matter and the presence of 

bacteria in water wells can provide the conditions favorable for the production of methane 
either from the activity or decay of bacteria. 

As the result of extensive testing for methane gas in water wells throughout Colorado, 
concentrations of methane gas below 1 mg/I are considered harmless, with concern for 
possible hazards from the methane increasing at concentration levels in well water at 7 mg/I 
and higher 

CONCLUSION 

Water Well Water Quality-As with the September 2006 sampling results, there are no 
indications of any oil & gas related impact to your water well water quality observed in the most 
recent March 2008 sample. Because your water well exceeded the health advisory for 
individuals on salt restricted diets for sodium (Na) and the CDPHE public drinking water supply 
standards (SMCL) for sulfate (SO4) and total dissolved solids (TDS), and because you or your 
livestock and/or pets drink your water, you may wish to discuss the possible health effects of 
continued consumption with your physician and/or veterinarian 

Wellhead Excavation - As you are aware, the effort to uncover the former UPRR Pan AM B# 1 
wellhead was not successful. It appears that the location of the wellhead is in the approximate area 
previously identified by our well records and substantiated by evidence of the well drilling ( dried 
drilling mud and cement residue); however, we could not pinpoint the exact location. After 
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substantial excavation did not uncover the wellhead, I elected to cease further digging and 
disruption in the area until additional verification of the wellhead location could be conducted. The 
excavation pit was innnediately backfilled and compacted to minimize land disruption. 

I am in the process of obtaining a geophysical contractor to conduct a more sophisticated survey in 
the area to pinpoint the wellhead location for excavation and inspection. As with the earlier work, I 
anticipate the actual survey and excavation to only take a few hours total. The geophysical survey 
involves walking several handheld instruments over the ground to collect the information and a few 
office days to conduct a data review to determine the wellhead location. The excavation will likely 
only take a few hours including any necessary utility locates. It is my hope to be able to conduct 
this work within the next 30 days. 

If you have any questions or would like to discuss these matters further, please contact me at the 
COGCC in Denver via e-mail (robert.chesson@state.co.us) or by phone at 303-894-2100, 
extension 112. 

Robert . Chesson, C.P .. , P.G. 
Environmental Protection Specialist 

Enclosures 

cc: Debbie Baldwin - COGCC w/o enclosures 
Randall Ferguson- COGCC w/o enclosures 



Test America Invoice 
THE LEADER lN ENVIRONMENTAL TESTING 

TestAmerica Denver 
4955 Yarrow Street 
Arvada,CO 80002 

M (303) 421-6611 
Far. (303) 431-7171 

REMIT 
TO: 

TBSTAMBRICA LABORATORIES, DIC. 
Dept 2314 

Bill To: 

Une Qty. No. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

P.O. Box 122314 
Dallas, TX 75312-2314 

Accounts Payable 
Colorado Oil&Gas Conservation Commision 
1120 Lincoln St. 
Suite 801 
Denver,CO 80203 

Matrix Code Analysis Description 

WATER WATER, 200.7, Metals (7) 

WATER WATER, 6010B, Metals (7) 

WATER WATER, 120.1, ConduCtance 

WATER WATER, 150.l, pH 
WATER WATER, 160.1, TDS 
WATER WATER, 353.2, Nitrate-Nitrite 
WATER WATER, 300. OA, Chloride 

WATER WATER, 300. OA, Sulfate 
WATER WATER, 300. 0A, Fluoride 
WATER WATER, 300.0A, Bromide 
WATER WATER, 310 .1, Alkalinity, Total 

1 WATER WATER, 8260B, BTEX+MTBE (Unpreserved) 

1 WATER WATER, RSK-175, Methane (Unpreserved) 

P.O. OE PHA 08000000020 
OHLSON PROPERTY, ADAMS County, co 

c_,,t:, ""- (YL., V'n -;J'\ . ~ 

28011439 

TA Project Number 

D8Cl80299 

NET 30 DAYS 

Customer Contact 

Date 

04 APR 08 

customer Number 

01355607 

SAMPLE RECEIVING DATE 3/18/08 
REPORT DATE 4/04/08 
Bob Chesson 

Colorado Oil&Gas Conservation Commision 
1120 Lincoln St. 
Suite 801 
Denver,CO 80203 

Unit Price Extended Price 

56.00 56.00 
56.00 56.00 
12 .00 12 .00 
10.00 10. 00 
16.00 16.00 
25.00 25.00 
16.00 16.00 
16.00 16.00 
16.00 16.00 · 
16.00 16.00 
15.00 15.00 
90.00 90.00 
75.00 75.00 

NOTE: Applicable samples will be stored at no extra charge for a 
period of 30 days following the final report., Samples will be • properly disposed of after 30 days, unless notified otherwise 
in writing. 

Please reference Invoice number when remitting. 

Customer P.O. Number I Contact Number I Reference 

P.O. OE PBA 08000000020//OHLSOlll PROPERTY, ADAMS CI 

Patrick J. McEntee ORIGINAL 

Sub Total 
Tax 

Total 419,00 
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Case Narrative 

The results included in this report have been reviewed for compliance with TestAmerica 
Laboratories, Inc. Quality Assurance/Quality Control (QA/QC) plan. The test results relate only 
to the samples in this report and meet all requirements of NELAC with any exceptions noted 
below. 

Dilution factors and footnotes have been provided to assist in the interpretation of the results. 
Each sample was analyzed to achieve the lowest possible reporting limit within the constraints 
of the method. In some cases, due to interterences or analytes present at concentrations 
above the linear calibration curve, samples were diluted. For diluted samples, the reporting 
limits are adjusted relative to the dilution required. 

TestAmerica Laboratories, Inc. utilizes USEPA approved methods in all analytical work. The 
sample presented in this report was analyzed for the parameters listed on the analytical 
methods summary page in accordance with the methods indicated. A summary of quality 
control parameters is provided below. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Quality Control Summary for Lot D8C180299 

Sample Receiving 
TestAmerica Denver received one aqueous sample under chain of custody on March 18, 2008. 

The sample was received at a temperature of 2.3°C and without ice. 

All sample containers were received intact. 

GC/MS Volatiles, Method SW846 8260B 
MS/MSD analyses were pertormed on a sample from another client and/or lot and were in control. 

Dissolved Methane Analysis by GC, Method RSK SOP-175 
MS/MSD analyses could not be pertormed for the batch due to insufficient sample volume 
submitted. Method precision and accuracy have been verified by the acceptable LCS/LCSD 
analysis data. 

Total Metals Analysis, Method MCAWW 200.7/6010B 
Method 6010B MS/MSD analyses were pertormed on a sample from another client and/or lot and 
were not in control. The acceptable LCS analysis data indicated that the analytical system was 
operating within control; therefore, corrective action is deemed unnecessary. The Serial dilution 
pertormed on this sample indicates that physical and chemical interterences are present for iron in 
analytical batch 8082114. Results in the analytical report have been flagged with an "L". 

General Chemistry 
Nitrate MS/MSD analyses were pertormed on a sample from another client and/or lot .. The MS 
exhibited spike compound recoveries outside the QC limits. Method precision and accuracy have 
been verified by the acceptable LCS/LCSD analysis data; therefore, corrective action is deemed 
unnecessary. 

TestAmerica 2 



EXECUTIVE SUMMARY - Detection Highlights 

DBC180299 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

OIILSON l. 03/18/08 10:06 001 

Methane 8.7 5.0 ug/L RSK SOP-175 
Bariwn 18 10 ug/L MCAWW 200.7 
Manganese 22 10 ug/L MCAWW 200.7 
Iron 170 L 100 ug/L SW846 6010B 
Calcium 10000 200 ug/L SW846 6010B 
Magnesium 1000 200 ug/L SW846 6010B 
Sodium 250000 1000 ug/L SW846 6010B 
Toluene 1. 6 1.0 ug/L SW846 8260B 
Specific Conductance 1300 2.0 umhos/cm MCAWW 120.1 
pH 8.6 0.10 No Units MCAWW 150.1 
Total Dissolved 770 10 mg/L MCAWW 160.1 

Solids 
Chloride 50 3.0 mg/L MCAWW 300.0A 
Sulfate 410 Q 50 mg/L MCAWW 300.0A 
Fluoride 0.67 0.50 mg/L MCAWW 300.0A 
Bromide 0.46 0.20 mg/L MCAWW 300.0A 
Bicarbonate, as CaC03 150 5.0 mg/L MCAWW 310.1 
Total Alkalinity 150 5.0 mg/L MCAWW 310.1 

TestAmerica 3 



MEfflODS SUMMARY 

PARAMETER 

pH (Electrometric) 
Alkalinity 
Bicarbonate Alkalinity 
Bromide 
Carbonate Alkalinity 
Chloride 
Dissolved Gasses in Water 
Filterable Residue (TDS) 
Fluoride 

D8C180299 

Inductively Coupled Plasma (ICP) Metals 
Inductively Coupled Plasma (ICP) Metals 
Nitrate-Nitrite 
Specific Conductance 
Sulfate 
Volatile Organics by GC/MS 

References: 

ANALYTICAL 
METHOD 

MCAWW 150.l 
MCAWW 310.1 
MCAWW 310.l 
MCAWW 300.0A 
MCAWW 310.1 
MCAWW 300.0A 
RSK SOP-175 
MCAWW 160.l 
MCAWW 300.0A 
MCAWW 200. 7 
SW846 6010B 
MCAWW 353.2 
MCAWW 120.l 
MCAWW 300.0A 
SW846 8260B 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

RSK SBll\Ple Prep and Calculations for Dissolved Gas Analysis 
in Water SBll\Ples Using a GC Headspace Equilibration 
Technique, RSKSOP-175, REV. 0, 8/11/94, USEPA Research Lab 

PREPARATION 
METHOD 

MCAWW 150.l 
MCAWW 310.1 
MCAWW 310.1 
MCAWW 300.0A 
MCAWW 310.l 
MCAWW 300.0A 

MCAWW 160.1 
MCAWW 300.0A 
MCAWW 200. 7 
SW846 3005A 
MCAWW 353.2 
MCAWW 120.1 
MCAWW 300.0A 
SW846 5030B 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods•, Third Edition, November 1986 and its updates. 
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TestAmerica 

METHOD/ ANALYST SUMMARY 

D8C180299 

ANALYTICAL 
~ME=TH=O~D ____________ :,ANAL==Y,,:S~T ____________ _ 

MCAWW 120.1 
MCAWW 150.1 
MCAWW 160.1 
MCAWW 200.7 
MCAWW 300.0A 
MCAWW 300. 0A 
MCAWW 300. 0A 
MCAWW 310.1 
MCAWW 353 .2 
RSK SOP-175 
SW846 6010B 
SW846 8260B 

References: 

Keri Dwire 
Sarah Lambert 
ReAnna Davis 
David Wells 
Eva Jonska-MUteba 
Eva Jonska-MUteba 
Ewa Kudla 
Keri Dwire 
Kevin Bloom 
Adam Pavlakovich 
Lynn-Anne Trudell 
Greg Meier 

MCAWW "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

RSK Sample Prep and Calculations for Dissolved Gas Analysis 

ANALYST 
ID 

008821 
005039 
002266 
5099 
004988 
4988 
001167 
008821 
006134 
003128 
006645 
006004 

in Water Samples Using a GC Headspace Equilibration 
Technique, RSKSOP-175, REV. 0, 8/11/94, USEPA Research Lab 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Method.an, Third Edition, November 1986 and its updates. 
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WO# SAMPLE# CLIENT SAMPLE ID 

KJTEV 

BOTE(S): 

001 OHLSON 1 

SAMPLE SUMMARY 

D8C180299 

• The analytical results of the samples listed above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated resuJts. 

- Results noted as ~ND~ were not detected at or above the Slated limit. 

- This report must not be reproduced, except in full, without the written approval of the laboratory. 

• Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density. flashpoim, ignilability. layers, odor. 

paint filter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 

TestAmerica 

SAMPLED SAMP 
DATE TIME 

03/18/08 10: 06 
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COlorado Oil&Gas conservation c.-ision 

Client sample ID: OBLSOIII 1 

GC/MS Volatiles 

Lot-sample , ••. : DBC180299-001 Work order , ••• : KJTEV1AM 
Date Sampled .•• : 03/18/08 10:06 Date Received •• : 03/18/08 
Prep Date •...•• : 03/25/08 Analysis Date .• : 03/25/0B 
Prep Batch 1 ... : 8086265 Analysis Time .. : 12:06 
Dilution Factor: l 

Matrix ...•...•. : WATER 

Me~ ••.•....• : SW846 8260B 

REPORTING 
PARAMETER RESULT LIMIT 1JNITS 
Benzene ND 1.0 ug/L 
Ethylbenzene ND 1.0 ug/L 
Methyl tert-butyl ether ND 5.0 ug/L 
Toluene 1.6 1.0 ug/L 
Xylenes (total) ND 2.0 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Dibromofluoromethane 108 (79 - 119) 
1,2-Dichloroethane-d4 106 (65 - 126) 
4-Bromofluorobenzene 102 (75 - 115) 
Toluene-dB 101 (78 - 118) 

TestAmerica 7 
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Data File: /chem/Rl.i/032508.b/r3149.d 
Report Date: 26-Mar-2008 06:18 

TestAmerica-Denver 

Data file: 
Lab Smp Id: 
Inj Date 
Operator 
Smp Info 
Misc Info 
Comment 

VOLATILE REPORT SW-846 
/chem/Rl.i/032508.b/r3149.d 
KJ'I'EVlAM 
25-MAR-2008 12:06 
meierg 
KJTEV1AM,,D8Cl80299-0l PH=7 

Client Smp ID: OHLSON 1 

Inst ID: Rl. i 

Method /chem/Rl.i/032508.b/8260B-H20.m 
Meth Date 26-Mar-2008 06:17 meierg Quant Type: ISTD Cal Date 06-MAR-2008 11:21 Cal File: r2572.d Als bottle: 2 

Page 1 

Dil Factor: 1.00000 
Integrator: HP RTE 
Target Version: 3.50 
Processing Host: densvros 

Compound Sublist: qk-01.sub 

Concentration Formula: Amt* DF * Vp/Vs * CpndVariable 

Name Value Description 

DF 
Vp 
Vs 

Cpnd variable 

1. 00000 
20.00000 
20.00000 

Dilution Factor 
Purge Volume {mL) 
Sample volume purged {mL) 

Local Compound Variable 

CONCENTRATIONS 

Compounds 

• 57 Fluorobenzene 
'* 82 Chlorobenzene-d5 
* 107 l,4-Dich1orobenzene-d4 
$ 46 Dibromofluoromethane 
$ S2 l,2-Dichloroetbane-d4 
$ 70 Toluene-dB 
$ 93 Bromofluorobenzene 
M 1 1, 2-Dichloroethene {tot.al) 

M 2 Xylene (total) 

3 dichlorodifluoromethane 
4 Dicblorotetrafluoroethane 
s Cbloromethane 
6 Vinyl Chloride 
7 Ethylene Oxide 
s Bromomethane 

TestAmerica 

QUANT SIG 

MASS 

96 

119 

152 

111 

65 .. 
95 

•• 
106 

85 

85 

50 

62 

43 

•• 

ON-COLUMN moo, 
RT EXP RT REL RT RESPONSE I ug/L) ( ug/L) 

=-===.== =-:,.==:;; ::::==="'-

7 .810 7.817 (l.000) 953630 10.0000 

10.074 10.074 {l.000) 164404 10.0000 
11.922 11.922 (l .000) 235775 10.0000 

7.252 7.259 (0.928) 185767 10.7604 10.7604 
7.545 7.545 (0.966) 135033 10.5583 10,5582 
e .992 8.992 (0 .893) 820697 10.0697 10.0697 

10.940 10. 940 (1.086) 222470 10.2050 10.2050 
Canpound Not Detected • 

Compound Not Detected. 

COmpound Not Detected. 

Compound Not Detected. 

Compound Hot Detected. 

Compound Not Detected. 

COmpound Not Detected. 

Compound Not Detected • 

(Ql 
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Data File: /chem/Rl.i/032508.b/r3149.d 
Report Date: 26-Mar-2008 06:18 

QUANT SIG 

Compounds MASS RT EXP RT REL RT 

----=====m~==~====-======= "' ........ ; ===,:,:::=: 

9 Chloroethane 64 Compound Not Detected. 

10 n·icblorofluoromethane 67 Colr!Pound Not Detected. 
11 Trichlorofluoranethane 101 COmpound Not Detected. 
12 Ethanol 45 COl!lpound Not Detected. 

n 1,2-dichloro-1,1,2-trifluoroe 117 COHlpOUnd Not Detected. 
14 Ethyl. Bther 59 Compound Not Detected. 

15 2,2-dichloro-1,1,1-trifluoroe 83 COl11POUQd Not Detected. 
16 Acrolein 56 compound Not Detected. 
17 ACetone 43 Compound Not Detected. 
18 Tricblorotrifluoroethane 151 C01apound Not Detected. 
19 2-propanol 45 CoJllpound Not Detected. 
20 1,1-Dich.loroethene ,. Conq,ound Not Detected. 
21 Iodornethane 142 Compound Not Detected. 
22 Acetonitrile 41 Compound Not Detected. 

23 Methyl Acetate ., Compound Hot Detected. 
25 Carbon Disulfide 76 compound Not Detected. 
2, Allyl Chloride 41 Compound Not Detected. 
26 tert-Butyl alcohol 59 compound Not Detected. 
27 Methylene Chloride 84 Conl;pound Not Detected. 
28 Acrylonitrile 53 Compound Not Detected. 
29 Methyl t-butyl ether 73 Conpound Not Detected. 
30 trans-1,2-Dicbloroethene ,. CCJmpou.nd Not Detected. 
31 Hexane 57 caapound Not Detected. 
32 Vinyl acet.ate 43 Compound Not Detected. 
33 Isopropyl ether 87 Conpound Not Detected. 
34 1,1-Dichloroethane 63 Coupound Not Detected. 
35 Chloroprene 53 Coapound Not Detected. 
36 ETBE 59 Compound. Not Detected. 
38 2-Butanone 43 eotrpound. Not Detected. 
37 Ethyl Acetate 43 COltpOWld Not Detected. 
40 cis-1,2-Dichloroethene ,. Compound Not Detected. ,. Propionitrile 54 compound Not Detected. 
41 2,2-Dichloropropane 77 Compound Not Detected. 
42 Methacrylonitrile ., Compolllld Not Detected. 
43 Bro1POChloromethane 128 Compound Not n@tected. 
44 Chloroform 83 COmpound Not Detected. 
45 Tetrahydrofuran 42 Compound Not Detect.eel. 
48 1,1,1-Trichloroethane 97 Compound Not Detected. 
47 Isobutanol 41 Compound Not Detected. 
4. Cyclohexane 56 Compound Not Detected. 
so l,l-Dichloropropene 75 ccmpound Not Detected. 
51 Carboll Tetrachloride 117 Compound lllot Detected. 
53 l,2-Dichloroethane 62 Compound Not Detected. 
55 Benzene 78 Compound Not Detected. 
54 TAME 73 Compound Not Detected. 
56 n-Butanol 56 Compound Not Detected. 
58 Tricbloroethene 130 Compound Not Detected. 

TestAmerica 

Page 2 

CONCENTRATIONS 

ON-COLUMN FIHIU, 

RBSFONSE { ug/L) ( ug/L) 
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Data File: /chem/Rl.i/032508.b/r3149.d 
Report Date: 26-Mar-2008 06:18 

QUA5T s:I:G 
Compounds MASS RT EXP RT REL RT 
=========z•======z•~=====• ====== ='===== 

59 2-Pentanone 43 compound Not Detected.. 
60 Methyl Methacrylate 100 COD\pound Not Detected. 
61 1,2-Dichloropropane 63 Compound ~t Detected. 
62 Methyl Cyclohexane 55 COmpound Not Detected. 
63 1,4-Dioxane 88 cor:ipound Not Detected. 
64 Dibromometh;me 93 Compound Not Detected. 
65 Bromodichloromethane 83 COmpound Not Detected. 
66 2-nitropropane 41 CompOW1d Not Detected. 
67 2-ctiloroethyl vinyl ejtber 63 Compound Not Detected. 
68 cie-1,3-Dichloropropem:e 75 COmpound Not Detl!Cted. 
69 4-Methyl-2-pentanone 43 Compound Not Detected. 
71 Toluene 91 9.042 .9.042 (0.8.98) 
73 trans-1,3-Dichloroprcpene 75 Compound Not Detected. 
n Ethyl methacrylate 69 COlllpound Not Detected. ,. 1,1,2-Trichloroethane 97 CoDlpound Not Detected. 
75 2-Hexanone 43 COl1pOUild Not Detected. 
76 1,3-Dichloropropane 76 eotnpound Nat Detected. 
77 Tetrachloroethene 164 COmpound Hot Detected. 
78 Dibromochloromethane 12, COmpound Not Detected. 
79 Tetrahydrothiophene 60 compcund Hot Detected. 
80 1,2-Dibrorooethane 107 compound Not Detected. 
81 1-Chlorohexane 91 COIIIPound Not Detected. 
83 Chlorobenzene 112 Cmnpound Not Detected. 
84 1, 1, 1,2-Tetrachloroetbane 131 Compound Not Detected. 
85 Ethylbenzene 106 Compound Not Detected. 
86 m and p-Xylene 106 C~d Not Detected. 
87 a-Xylene 106 Conpound Not Detected. 
88 Styrene 104 CODlpOUild Hot Detected. 
89 Bromofo:an 173 compound Not Detected. 
90 isopropyl benzene 105 COUpound Not Detected. 
91 cis-1,4-dichloro-2-h1.¢ene 53 compound Not Detected. 
92 CyclohexaDOne 55 Ccmpound Not Detected. 
94 1,1,2,2-Tetrachloroetbane 83 Cc!Ipound Not Detected. 
95 t-l,4-Dichloro-2-butehe 53 CO!rpound Not Detected. 
96 1,2,3-Trichl.oropropane 110 Conpound Not Detected. 
97 Bromobenzene 156 Co!rpound Not Detected. 
98 n-Propylbenzene 120 compound Hot Detected. 
99 2-Chlorotoluene 126 compound Not Detected. 

100 l,3,5-Trimethylben.2ene 105 Compound Not Detected. 
101 4-Chlorotoluene 126 compound Not Detected. 
102 tert-Butylbenzene 11, ~d NOt Detected. 
103 1,2,4-Trimethylbenzene 105 compound Not Detected. 
104 sec-Butylbenzene 134 compound Not Detected. 
105 4-Isopropyltoluene 11, Compound Not Detected. 
106 m-Dichlorobenzene 146 compound Not Detected. 
100 p-dicblorobenzene H6 COmpound Not Detected. 
109 1,2,3-Trimethylbenzene 105 Compound Not Detected. 

TestAmerica 

Page 3 

CONCEN'l'RATIONS 

ON-COLUMN FINAL 

R.EsPQNSE { ug/L) { ug/L) 

18669.9 1. 64718 1.64718 

10 



Data File: /chem/Rl.i/032508.b/r3149.d 
Report Date: 26-Mar-2008 06:18 

compounds 

110 n-Butylbenzene 
111 o-Dichlorobenzene 
112 l,2-Dibr01t0-3-chloropropane 
113 1,2,4-Trichlorobenzen,e 
114 Rexachlorobutadiene 
115 Naphthalene 

116 1,2,3-Trichlorobenz~ 

QC Flag Legend 

QUANT SIG 

MASS 

91 

146 
157 

180 

225 

128 

180 

RT EXP RT REI, RT 

Compound Not Detected. 
Compound Not Detected.. 
Compound Not Detected. 
Compound Not Detected. 
CO!llpoUnd Hot Detected. 
COmpound Not Detected. 
Compound Not Detected. 

Q - Qualifier sit,nal failed the ratio test. 

TestAmerica 

CONCENTRATIONS 

ON-COLUMN 

RESPONsE ( ug/L) 

FINAL 
( ug/L) 
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Data File: /chem{Rl.i/032508.b/r3149.d 
Report Date: 26-f-iar-2008 06:18 

TestArnerica-Denver 

Data file : 
Lab Smp Id: 

VOLATILE REPORT SW-846 
/chem/Rl.i/032508.b/r3149.d 
KJTEVlAM 
25-MAR-2008 12:06 
meierg 
KJTEY1AM,,D8C180299-01 PH=7 

Client Smp ID: OHLSON 1 

Inst ID: Rl. i 
Inj Date 
Operator 
Smp Info 
Misc Info 
Comment 
Method /ch$/Rl.i/032508.b/8260B-H20.m 
Meth Date 26-M r-2008 06:17 meierg Quant Type: ISTD 
Cal Date : 06- -2008 11:21 Cal File: r2572.d 
Als bottle: 2 , 

Page 5 

Dil Factor: 1.ooboo 
Integrator: HP RTE 
Target Version: 3.50 
Processing Host: densvros 

Compound Sublist: qk-01.sub 

- NO TENTATIVELY IDENTIFIED COMPOUNDS -
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Data File: /chernrl.i/032508.b/r3149.d 
Report Date: 26- r-2008 06:18 

TestAmerica-Denver 

INTERNAL STANDARD COMPOUNDS 
AREA AND RT SUMMARY 

Page 6 

Instrument ID: Rl.i 
Lab File ID: r3149.d 
Lab Srnp Id: KJTEVlAM 
Analysis Type: VOA 
Quant Type: ISTD, 
Operator: meiergi 

Calibration Date: 25-MAR-2008 
Calibration Time: 07:32 
Client Smp ID: OHLSON 1 
Level: LOW 
Sample Type: WATER 

Method File: /chr/Rl.i/032508.b/8260B-H20.m 
Misc Info: 

Test Mode: , 
Use Last Continuing Calibrator. 

AREA 
COMPOUND STANDARD LOWER 

===============~===== ========== ======----
57 Fluorobenzete 866901 433450 
82 Chlorobenze e-d5 164444 82222 

107 1,4-Dichlorobenze 249150 124575 

LIMIT 
UPPER 

====-=--== 
1733802 

328888 
498300 

RT LIMIT 
COMPOUND STANDARD LOWER UPPER 

===============~===== ========== _____ ::::; ____ 
========== 

57 Fluorobenzene 7.82 7.32 8.32 
82 Chlorobenzene-d5 10.07 9.57 10.57 

107 1,4-Dichlorobenze 11.92 11.42 12.42 

AREA UPPER LIMIT= +100% of internal standard area. 
AREA LOWER LIMIT= - 50% of internal standard area. 
RT UPPER LIMIT=+ 0.50 minutes of internal standard RT. 
RT LOWER LIMIT= - 0.50 minutes of internal standard RT. 

SAMPLE 
========== 

953630 
164404 
235775 

SAMPLE 
========== 

7.81 
10.07 
11.92 

%DIFF 
======= 

10.00 
-0.02 
-5.37 

%DIFF 
======= 

-0.09 
0.00 
0.00 
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Data File: /chem/Rl.i/032508.b/r3149.d 
Report Date: 26-Mar-2008 06:18 

Page 7 

TestAmerica-Denver 

RECOVERY REPORT 

Client Name: Colorado Oil&Gas conlB-MAR-2008 00:00 Client SDG: DBC180299 Sample Matrix: LIQUID Fraction: VOA 
Lab Smp Id: KJTElllAM Client Smp ID: OHLSON 1 
Level: LOW Operator: meierg 
Data :rype: MS DATA SampleType: SAMPLE 
SpikeList File: i·k-01.spk Quant Type: ISTD Sublist File: qk 01.sub 
Method File: /ch m/Rl.i/032508.b/8260B-H2O.m 
Misc Info: 

CONC CONL: 
SURROGATE COMPf>UND ADDED RECOVERED 

ug/L ug/L 

i 46 Dioromot uorometna 10.0000 10.7604 
52 1,2-Dich oroethane 10.0000 10. 5582 

$ 70 Toluene- 8 10.0000 10.0697 
$ 93 Bromoflu >robenzene 10.0000 10.2050 

TestAmerica 

% 
RECOVERED 

107.60 
105.58 
100.70 
102.05 

LIMITS 

79-119 
65-126 
78-118 
75-115 
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Data File: /ohefl'I/R1.i/032608.b/rJ149.d 
Page, 8 

Date t 26-HAR-2008 12t06 

Client ID: OHLSON 1 InstruMnt: R1.i 
Sample Info: KJTEV1AH,,D8C18029,-01 PH•? 

Op...-at.oP": Mierg 
Colum phase: DB624 Colum diat11•t•r: o.!!53 

loh@MIR1+il03250B.blrJ149.d 
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Data File; lchenv'R1.i/~32508.b.lr314,.d 

Date : 25-HAR-2008 12;~ 

Client ID: CRsoN 1 

S<i:1111Ple Info; KJTEV11!H,,fD8C180299--01. PH=7 

Co]!,,lll'lfl phase: DB624 

71 Toluene 

Seo~ (9.042 ~in) of r-3149.d 
1.1 

~ 

1.0 
o., 
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TestAmerica 

Operator: rieier-g 

Collalln diamet.l:'r: 0,.53 

Concentration: 1.64718 ug/L 
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COlorado Oil&Gas Conservation conmision 

Client Sample ID: OIILSOIII 1 

GC Volatiles 

Lot-Sample I ••• : D8C180299-001 Work Order I ••. : KJTEVlAN 
Date Sampled ..• : 03/18/08 10:06 Date Received .. : 03/18/08 
Prep Date •••••• : 03/19/08 Analysis Date •. : 03/19/08 
Prep Batch I ••• : 8080307 Analysis Ti.me •• : 14:26 
Dilution Factor: 1 

Method ......... : RSK SOP-175 

REPORTING 

Matrix ••••....• : WATER 

PARAMETER RESULT LIMIT _UNI_T_S __ _ 
Methane 8.7 5.0 ug/L 
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Data File: /chem/Ge J.i/J031908-l.b/018fl801.d 
Report Date: 20-Mar-=-2008 12:54 

STL~Denver 

SW846 8015 mod. 
Data file : /chem/Ge J.i/J031908-l.b/018fl801.d 
Lab Smp Id: KJTEVlAN- Client Smp ID: OHLSON 1 
Inj Date 19-MAR-2008 14:26 
Operator AP/MD Inst ID: GC J.i 
Smp Info KJTEVlAN,299-1 
Misc Info ICAL ll-MAY-2007 
Comment DEN-GC-0025 
Method /chem/GC J.i/J031908-1.b/RSK-1 7PT.m 
Meth Date 20-Mar-2008 12:53 kellisom Quant Type: ESTD 
Cal Date 11-MAY-2007 11:49 Cal File: 009f0901.d 
Als bottle: 18 
Dil Factor: 1.00000 

Page 1 

Integrator: Falcon Compound Sublist: RSK175.0l.sub 
Target Version: 3.50 
Processing Host: chemsv04 

Concentration Formula: Amt* OF* 1 * CpndVariable 

Cpnd Variable 

Compounds 

1 Methane 

2 Ethene 

3 Ethane 

4 Acetylene 

TestAmerica 

Local Compound Variable 

C'O»CENTRATIONS 

ON-COLUMN FINAL 

RT EXP RT DLT RT RESPONSE ( ug/L) { ug/L) 

1.289 1.286 0.003 1209349 8.67080 8.671 

Compound Not Detected. 

Compound Not Detected. 

Compound Not Detected. 
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Data File: /oheliVGC_J. l/J031908-1.bt018,1801 .. d Pap 2 
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Colorado Oil&.Gas Conservation caamision 

Client sample ID: OHLSOIII 1 

'l.'OTAL Metals 

Lot-sample# ••• : D8C180299-001 
Date Sampled ••• : 03/18/08 10:06 Date Received •• : 03/18/08 

Matrix ••••... : WATER 

REPORTING 
,cP,c===TE=R,,_ __ ,,RE"'-"'SUL_,,,,,T"---- LIMIT UNITS 

PREPARATION
~MET=H~O~D"------ ANALYSIS DATE 

WORK 
ORDER# 

Prep Batch •... : 8082114 
Iran 170 L 100 ug/L SW846 6010B 03/27-03/30/08 L1'1.'BV1AT 

Dilution Factor: 1 Analysis Time .. : 14:55 

Potassium ND 3000 ug/L SW846 6010B 03/27-03/30/08 KJTEVlAU 
Dilution Factor: 1 Analysis Time .. : 14:55 

ca.1cium 10000 200 ug/L SW846 6010B 03/27-03/30/08 LJ'l.'EVlAR 
Dilution Factor: 1 Analysis Time .• : 14:55 

Magnesimn 1000 200 ug/L SW846 6010B 03/27-03/30/08 LITEVIAV 
Dilution Factor: 1 Analysis Time •• : 14:55 

Sodimn 250000 1000 ug/L SW846 6010B 03/27-03/30/08 LITEVlAQ 
Dilution Factor: 1 Analysis Time •. : 14:55 

Prep Batch I ... : 8085101 
Arsenic ND 15 ug/L MCAWW 200.7 03/26/08 KJTEVlAX 

Dilution Factor: 1 Analysis Time .• : 15:J.2 

Barium 18 10 ug/L MC'Alilf 200.7 · 03/26/08 LITEVIAO 
Dilution Factor: 1 Analysis Time,.: 15:12 

Cadmium ND 5.0 ug/L MCAWW 200. 7 03/26/08 KJTEV1A2 
Dilution Factor: 1 Anal.ysis Ti.me •• : 15:12 

Chromium ND 10 ug/L MCAWW 200.7 03/26/08 KJTEV1A3 
Dilution Factor: 1 Analysis Time .. : l.5: 12 

Manganese 22 10 ug/L MCAWlf 200. 7 03/26/08 KJ'l'EVl.A7 
Dilution Factor: 1 Analysis Time .. : 15:12 

Lead ND 9.0 ug/L MCAWW 200.7 03/26/08 KJTEV1A9 
Dilution Factor: 1 Analysis Time .. : 15:12 

Selenium ND 15 ug/L MCAWW 200.7 03/26/08 KJTEVlCA 

Dilution Factor: 1 Analysis Time .. : 15: 12 

NOTB(S): 
L Serial dilution of a digestate in the analytical batdl indicates that physical and chemical interferences are present. 
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Colorado Oil&Gas Conservatio,, Connisi.on 

Client sample ID: OIILSOII' 1 

General Chemistry 

Let-Sample# ••• : D8Cl80299-001 
Date Sampled ••• : 03/18/08 10:06 

Work order # ••• : KJTEV 
Date Received •• : 03/18/08 

Matrix .•••••... : WATER 

PREPARATION-
~PARAME===TE=R~----- ~RE=S~UL=T __ ~RL~-- ~ON=IT=S-,--__ ~ME=Tll=O~Dc.... _____ ANALYSIS DATE 
pH 8.6 0.10 l!lo units MCAJllf 150.1 03/19/08 

Bicarbonate, as caoo 150 
3 

Dilution Factor: 1 

5.0 rng/L 

Dilution Factor: l 

Analysis Time .• : 11:45 

MCAJIW 310.1 03/26/0, 

Analysis Time .. : 18:00 

PREP 
BATCH# 
8079472 

8086547 

Bromide 0.46 0.20 rng/L MCAJllf 300.0A 
Analysis Time •. : 09:17 

03/27-03/28/08 8088350 

Carbonate, as CaC03 ND 

Chloride 50 

Fluoride 0.67 

Nitrate-Nitrite 

Specific CODdo.ctance 1300 

SUlfate 

Total Alkalinity 

Total Dissolved 
Solids 

IIIO'.l"E (S} : 

RL Reponing Limit 

410 Q 

150 

770 

Dilution Factor: 1 

5.0 rng/L 
Dilution Factor: 1 

3.0 rng/L 
Dilution Factor: 1 

0.50 rng/L 
Dilution Factor: 1 

0.10 mg/L 
Dilution Factor: 1 

2.0 umbos/cm 
Dilution Factor: 1 

50 rng/L 
Dilution Factor: 10 

5.0 rng/L 
Dilution Factor: 1 

10 rng/L 

Dilution Factor: 1 

Q Elevated reporting limiL The reporting limit is elevated due to high analyce levels. 
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MCAWW 310.1 
Analysis Time •. : 18:00 

MCAJIW 300. 0A 
Analysis Time •• : 09:17 

MCAJllf 300. 0A 
Analysis Time .• : 09:17 

MCAWW 353.2 
Analysis Time .. : 12:30 

MCAJllf 120.1 
Analysis Time .. : 19:00 

MCAJllf 300. 0A 
.Analysis Time .. : 11:10 

MCAJllf 310 .1 
Analysis Time .. : 18:00 

MCAJllf 160.1 

Analysis Time .. : 17:45 

03/26/08 8086549 

03/27-03/28/08 8088348 

03/27-03/28/08 8088351 

04/01/08 8093359 

04/01/08 8093014 

03/27-03/28/08 8088349 

03/26/08 8086546 

03/19/08 8079464 
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QC DATA ~TION SUMMARY 

D8C180299 

Sample Preparation and Analysis Control Numbers 

ANALYTICAL LEACH PREP 
SAMPLE# MATRIX METHOD BATCH II BATCH fl MS RUN# 

001 WATER MCAWW 120.1 8093014 8093266 
WATER MCAWW 150.1 8079472 8080073 
WATER MCAWW 160.1 8079464 8084252 
WATER MCAWW 200.7 8085101 8085051 
WATER MCAWW 310.1 8086549 
WATER MCAWW 353.2 8093359 8093194 
WATER MCAWW 300.0A 8088348 8088131 
WATER MCAWW 300.0A 8088349 8088129 
WATER MCAWW 300.0A 8088351 8088132 
WATER MCAWW 300.0A 8088350 8092059 
WATER SW846 6010B 8082114 8082054 
WATER SW846 8260B 8086265 8086141 
WATER MCAWW 310.1 8086547 
WATER MCAWW 310.1 8086546 8087136 
WATER RSK SOP-175 8080307 
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Cl.ient Lot I ••• : D8Cl80299 
MB Lot-Sample I: D8C260000-265 

Analysis Date .• : 03/25/0B 
Dilution Factor: 1 

PARAMETER 
Benzene 
Etbylbenzene 
Methyl tert-butyl ether 
Toluene 
Xylenes (total) 

SURROGATE 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

IIOTE(S): 

MIHBOD BLl\llllt REPORT 

GC/MS Volatiles 

Work order I ... : KJ7 l21AA 

Prep Date •••••• : 03/25/08 
Prep Batch 1 ... : 8086265 

REPORTING 
RESULT LIMIT UNITS 
ND l.O ug/L 
ND 1.0 ug/L 
ND 5.0 ug/L 
ND 1.0 ug/L 
ND 2.0 ug/L 

PERCENT RECOVERY 
RECOVERY LIMITS 
106 (79 - 119) 
102 (65 - 126) 
104 (75 - 115) 
98 (78 - 118) 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Matrix ......... : WATER 

Anal.ysis Time .• : 08: ll 

METHOD 
SWB46 8260B 
SW846 8260B 
SWB46 8260B 
SW846 8260B 
SW846 8260B 
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Client Lot# ... : DBC180299 
LCS Lot-Sample#: DBC260000-265 

GC/MS Volatiles 

Work order I ••• : KJ7121AC 

Prep Date •..... : 03/25/os Analysis Date .. : 03/25/08 
Prep Batch# .•. : 8086265 Analysis Time .. : 08:41 
Dilution Factor: 1 

PERCENT RECOVERY 
PARAMETER RECOVERY LIMITS 
Benzene 87 (77 - 1.18) 
Ethylbenzene 84 (78 - 1.18) 
TOluene 84 (73 - 120) 

PERCENT 
SURROGATE RECOVERY 
Dibrornofluoromethane 107 
l,2-Dichloroethane-d4 102 
4-Bromofluorobenzene 103 
Toluene-dB 98 

l!IO'rE ( s) : 
Calculations are performed before rounding lo avoid round-off errors in calculated results. 

Bold print denotes control parameters 
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Matrix ••...•••• : WATER 

METHOD 
SW846 8260B 
SW846 8260B 
SW846 8260B 

RECOVERY 
LIMITS 
(79 - 119) 
(65 - 126) 
(75 - 115) 
(78 - 118) 
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C1ient Lot# ... : D8C180299 
LCS Lot-Samplel: D8C260000-265 
Prep Date ..•... : 03/25/08 
Prep Batch# ..• : 8086265 
Dilution Factor: 1 

PARAMETER 
Benzene 
Ethylbenzene 
Toluene 

SURROGATE 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
4-Brornofluorobenzene 
Toluene-dB 

NOTE(S): 

GC/MS Volatiles 

Work order It ••• : KJ7121AC 

11nalysis Date •• : 03/25/08 
11nalysis Time •• : 08:41 

SPIKE MEASURED 

AMOUNT AMOUNT 
5.00 4.34 
5.00 4.22 
5.00 4.22 

PERCENT 
RECOVERY 
107 
102 
103 
98 

Calculations are performed before roWlding to avoid round-off errors in calculated results. 

Bold prim deno1es control paramecers 
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Matrix .....•••• : WATER 

PERCENT 
UNITS RECOVERY METHOD 
ug/L 87 Slf846 8260B 
ug/L 84 SW846 8260B 
ug/L 84 SW846 8260B 

RECOVERY 
LIMITS 
(79 - 119) 
(65 - 126) 
(75 - 115) 
(78 - 118) 
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MATRIX SPID SllMPLI! EVAL1JATICIII REPORT 

GC/MS Volatiles 

Client Lot I ... : D8C180299 Work order 1 ... : 
MS Lot-sample I: D8C180168·004 
Date sampled ... : 03/05/08 15:03 Date Received .. : 
Prep Date ...... : 03/25/08 Analysis Date .• : 
Prep Batch I .... : 8086265 Analysis Time .• : 
Dilution Factor: 1 

PERCENT RECOVERY 
PARAMETER 
Benzene 

Bthylbenzene 

Toluene 

RECOVERY 
82 
90 
79 
87 
76 
87 

LIMITS 
(77 - 118) 
(77 - 118) 
(78 - 118) 
(78 - 118) 
(73 - 120) 
(73 - 120) 

KJRD41AP-MS 
KJRD41AQ·MSD 
03/18/08 
03/25/08 
11:27 

RPD 
RPD LIMITS 

9.6 (0-20) 

9.7 (0-26) 

14 (0-20) 

Matrix ......... : WATER 

METHOD 
811846 8260B 
811846 8260B 
SW846 8260B 
811846 8260B 
SW846 8260B 
SW846 8260B 

PERCENT RECOVERY 
SURROGATE RECOVERY 
Dibromofluoromethane 112 

113 
1,2-Dichloroethane-d4 115 

113 
4-Bromofluorobenzene 113 

107 
Toluene-dB 95 

97 

l!IOTE(S) : 

Calculations are performed before rounding to avoid round-off errors in calculaled results. 

Bold print denotes control parameters 
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LIMITS 
(79 - 119) 
(79 - 119) 
(65 - 126) 
(65 - 126) 
(75 - 115) 
(75 - 115) 
(78 - 118) 
(78 - 118) 
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MATRIX SPIKE SllMPLB DAm REPORT 

GC/MS Volatiles 

Client Lot JI. ••• : D8Cl80299 work order I ••• : KJRIJ41AP-MS 

KJRIJ41AQ-MSD 

03/18/08 
03/25/08 
11:27 

Matrix •...••••. : WATER 
MS Lot-sample I: D8C180168-004 
Date Sampled ••• : 03/05/08 15: 03 Date Received •• : 
Prep Date •••••• : 03/25/08 Analysis Date •• : 
Prep Batch I ... : 8086265 Analysis Time •• : 
Dilution Factor: 1 

PARAMETER 
Benzene 

Ethyl.benzene 

Toluene 

SURROGAT!l 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

4-Bromofluorobenzene 

Toluene-dB 

BO'l'.E ( s J : 

SAMPLE 
AMOUNT 
RD 
RD 
RD 
RD 
RD 
RD 

SPIKE MEASRD 
AMT AMOUNT 
5.00 4.10 
5.00 4.51 
5.00 3.96 
5.00 4.37 
5.00 3.78 
5.00 4.33 

PERCENT 
RECOVERY 
112 
113 
115 
113 
113 
107 
95 
97 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

Bold print denotes control parameters 
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PERCNT 
UNITS RECVRY RPD METHOD 
ug/L 82 SW846 8260B 
ug/L 90 9.6 SW846 8260B 
ug/L 79 SW846 8260B 
ug/L 87 9.7 SW846 8260B 
ug/L 76 SW846 8260B 
ug/L 87 14 SW846 8260B 

RECOVERY 
LIMITS 
(79 - 119) 
(79 - 119) 
(65 - 126) 
(65 - 126) 
(75 - 115) 
(75 - 115) 
(78 - 118) 
(78 - 118) 
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Client Lot I ••• : D8Cl80299 
MB Lot-~le I: D8C200000-307 

Anal.ysis Date •• : 03/19/08 
Dilution Factor: 1 

PARAMETER 
Methane 

RO'XE(S): 

GC Volatiles 

lfork Order I ... : KJXTTlAA 

Prep Date .•..•. : 03/19/08 
Prep Batch 1 ... : 8080307 

REPORTING 
RESULT LIMIT UNITS 
ND 5.0 ug/L 

Calculations are performed before rounding to avoid round-off emn in calcuJated resuJts. 

TestAmerica 

Matrix .......•. : WATER 

Anal.ysis Time .. : 13: 27 

METHOD 
RSK SOP-175 
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GC Volatiles 

Client Lot I ••• : D8Cl80299 WOrl< Order I •.• : KJXTI'lAC-LCS Matrix ...•..... : WATER 
LCS Lot-5alllplel: D8C200000-3,07 KJXTI'lAD-LCSD 
Prep Date •••••• : 03/19/08 Analysis Date •. : 03/19/08 
Prep Batch I . .. : 8080307 Analysis TbE .. : 13:17 
Dilution Factor: 1 

PERCENT RECOVERY 
PARAMETER RECOVERY LIMITS 
Methane 94 (75 - 125) 

98 (75 - 125) 

NOTE(S): 

Calculations are performed before rounding to avoid round-off errors in calculated resuhs. 
Bold prim denotes control parameterS 
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RPO 

4.7 

RPD 
LIMITS METHOD 

RSK SOP-175 
(0-20) RSK SOP-175 
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LABORATORY CORTROL SAMPLE DATA REPORT 

GC Vo1ati1es 

Client Lot I ••• : DBC180299 work order I ••• : KuXT'l'lAC-LCS Matrix ....•.••• : WATER 
LCS Lot-5aaip1d: DBC200000-307 KuXT'l'lAD-LCSD 
Prep Date •••••• : 03/19/0B Analysis Date •• : 03/19/08 
Prep Batch I ... : 8080307 Analysis Time •• : 13:17 
Dilution Factor: 1 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPO METHOD 
Methane 73.0 68.4 

73.0 71.7 

lll0'1'B (S) : 

Calculations are performed before rotmding co avoid round--off errors in calculaled results. 

Bold print denotes control parameters 
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ug/L 94 RSK SOP-175 
ug/L 98 4.7 RSK SOP-175 
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'l'OTAL Metals 

Client Lot# ..• : D8Cl80299 

REPORTING 

=-P=.:ARAME==c=T=JSK=---- 0RE=S:.:UL=T'----- LIMIT ONITS METHOD 

MB Lot-SaJll)le #: D8C220000-114 Prep Batch# .•• : 8082114 
Iron ND 100 ug/L SW846 6010B 

Potassium ND 

Calcium ND 

Magnesium ND 

Sodium ND 

Dilution Factor: 1 

Analysis Time .. : 14:42 

3000 ug/L 
Dilution Factor: 1 

Analysis Time .. : 14:42 

200 ug/L 
Dilution Factor: 1 
Analysis Time .. : 14:42 

200 ug/L 
Dilution Factor: 1 

Analysis Time .. : 14:42 

1000 ug/L 
Dilution Factor: 1 

Analysis Time .• : 14:42 

SW846 6010B 

SW846 6010B 

SW846 6010B 

SW846 6010B 

MB Lot·SaJll)le #: D8C250000-101 Prep Batch# .•• : 8085101 
Arsenic ND 15 ug/L MCAWW 200.7 

Dilution Factor: l 

Analysis Time •. : 14:38 

Barium ND 10 ug/L MCAWW 200.7 
Dilution Factor: 1 

Analysis Time .. : 14:38 

Cadmium ND 5.0 ug/L MCAWW 200.7 
Dilution Factor: 1 

Analysis Time .. : 14:38 

Chromium ND 10 ug/L MCAWW 200.7 
Dilution Factor: 1 

Analysis Time .. : 14:38 

Lead ND 9.0 ug/L MCAWW 200.7 
Dilution Factor: 1 

Analysis Time.,: 14:38 

(Continued on next page) 
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Matrix ....•.... : WATER 

PREPARATION· WORK 
ANALYSIS DATE ORDER# 

03/27-03/30/08 KJ3PT1AG 

03/27-03/30/08 KJ3PT1AII 

03/27-03/30/08 KJ3PT1AC 

03/27-03/30/08 KJ3PT1AJ 

03/27-03/30/08 KJ3PT1AL 

03/26/08 KJ4671AD 

03/26/08 KJ4671AE 

03/26/08 KJ4671AF 

03/26/08 KJ4671AG 

03/26/08 KJ4671AL 
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roI21I.Metals 

Client Lot# ••. : D8C180299 Matrix .•...•..• : WATER 

REPORTING PREPARATION-
~PARAME===TE=R ___ ~RE=S=OL=T ____ =L=I~M=I=T __ ====T=S ___ ~ME=TH=OD~----- ANALYSIS DATE 
Manganese ND 10 ug/L MCAWW 200. 7 03/26/08 

Selenium ND 

NOTB(S): 

Dilution Factor: 1 

Analysis Time .. : 14:38 

15 ug/L 
Dilution Factor: 1 

Analysis Time •. : 14;38 

catculations are performed before rounding to avoid round-off errors in cak:ulated resuJts. 
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MCAWW 200.7 03/26/08 

WORK 
ORDER# 
KJ4671AJ 

KJ4671AM 
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TOTAL Metals 

C1ient LOt i ... : D8C180299 Matrix .•....•.. : WATER 

PREPARATION-
PARAMETER 

PERCENT 
RECOVERY 

RECOVERY 
LIMITS ~ME=TH=O~D ______ ANALYSIS DATE WORK ORDER# 

LCS LOt-Samplei: D8C220000-114 Prep Batch # ••• : 8082114 
Iron 99 (89 - 115) SW846 6010B 03/27-03/30/08 KJ3PT1A6 

Dilution Factor: 1 Analysis Time .. : 14:46 

Potassium 104 (89 - 114) SW846 6010B 03/27-03/30/08 KJ3PT1A7 
Dilution Factor: 1 Analysis Time .. : 14:46 

Calcium 100 (90 - 111) SW846 6010B 03/27-03/30/08 KJ3PT1A2 
Dilution Factor: 1 Analysis Time .. : 14:46 

Magnesium 99 (90 - 113) SW846 6010B 03/27-03/30/08 KJ3PT1A8 
Dilution Factor: 1 Analysis Time •. : 14:46 

Sodium 105 (90 - 115) SW846 6010B 03/27-03/30/08 KJ3PT1CA 
Dilution Factor: 1 Jwalysis Time .. : 14:46 

LCS LOt-Sample#: D8C250000-101 Prep Batch# ... : 8085101 
Arsenic 98 (88 - 110) MCAWW 200.7 03/26/08 KJ4671AR 

Dilution Factor: 1 Analysis Time .. : 14:43 

Barium 107 (90 - 112) MCAWW 200.7 03/26/08 KJ4671AT 
Dilution Factor: 1 Analysis Time •. : 14:43 

Cadmium 100 (88 - 111) MCAWW 200.7 03/26/08 KJ4671AU 
Dilution Factor: 1 Analysis Time .. : 14:43 

Chromium 102 (90 - 113) MCAWW 200.7 03/26/08 KJ4671AV 
Dilution Factor: 1 .Analysis Time .. : 14:43 

Manganese 103 (90 - 110) MCAWW 200.7 03/26/08 KJ4671AX 
Dilution Factor: 1 Analysis Time .. : 14:43 

Lead 98 (89 - 110) MCAWW 200.7 03/26/08 KJ4671Al 
Dilution Factor: 1 Analysis Time .. : 14:43 

Selenium 97 (85 - 112) MCAWW 200.7 03/26/08 KJ4671A2 
Dilution Factor: 1 Analysis Ti.me .. : 14:43 

IIIOTE(S) : 

Calculations are performed before rounding to avoid round-off errors in caiculated results. 
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Li\BORA'l'ORY COIITIIOL SAMPLE DATA REPORT 

TOTAL Metals 

Client Lot I ••• : DBC180299 Matrix . .....••. : WATER 

SPIK!l MEASURED PERCNT PREPARATION· WORK 
PARAMETER AMOUNT AMOUNT UNITS RECVRY METHOD ANALYSIS DATE ORDER # 

LCS Lot·SilJll)lelt: D8C220000-114 Prep Batch I ... : 8082l.l.4 
Iron l.000 990 ug/L 99 SW846 60l.0B 03/27-03/30/08 KJ3PT1A6 

Dilution Factor: 1 Analysis Time •. : 1.4: 46 

Potassium 50000 52000 ug/L l.04 SW846 60l.0B 03/27-03/30/08 KJ3PT1A7 
Dilution Factor: 1 Analysis Time .. : 14:46 

Calcium 50000 50000 ug/L l.00 SW846 60l.0B 03/27-03/30/08 KJ3PT1A2 
Dilution Factor: 1 Analysis Time .. : 14:4.6 

Magnesium 50000 49300 ug/L 99 SW846 60l.0B 03/27-03/30/08 KJ3PT1A8 
Dilution Factor: 1 Analysis Time .. : 14:46 

Sodium 50000 52400 ug/L l.05 SW846 60l.0B 03/27-03/30/08 KJ3PTl.CA 
Dilution Factor: 1 Analysis Time .. : 14:46 

LCS Lot-SilJll)lell: D8C250000-l.0l. Prep Batch I ... : 808510]. 
Arsenic l.000 982 ug/L 98 MCAWW 200. 7 03/26/08 KJ467l.AR 

Dilution Factor: 1 Analysis Time .. : 14:43 

Barium 2000 2140 ug/L 107 MCAWW 200.7 03/26/08 KJ467l.AT 
Dilution Factor: 1 Analysis Time .. : 14:43 

Cadmium 100 99.7 ug/L 100 MCAWW 200.7 03/26/08 KJ4671AU 
Dilution Factor: 1 Analysis Time .. : 14:43 

Chromium 200 205 ug/L 102 MCAWW 200.7 03/26/08 KJ4671AV 
Dilution Factor: 1 .Analysis Time . . : 14:43 

Manganese 500 515 ug/L l.03 MCAWW 200. 7 03/26/08 KJ467l.AX 
Dilution Factor: 1 Analysis Time .. : 14:43 

Lead 500 492 ug/L 98 MCAWW 200.7 03/26/08 KJ4671Al 
Dilution Factor: 1 Analysis Time .. : 14:43 

Selenium 2000 1930 ug/L 97 MCAWW 200.7 03/26/08 KJ467l.A2 
Dilution Factor: 1 Analysis Time .. : 14:43 

NOTE(S): 
Calcu1ations are performed before rounding to avoid round-off errors in calculated results. 
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MTRIX SPIKE SllMPLB EVAUIATIOl!I' REPORT 

'l.'OTllL Metals 

CJ.ient Lot I ... : D8Cl80299 
Date sampled ••. : 03/17/08 08:10 Date Recei'Ved .. : 03/19/08 

Matrix •......•. : WATER 

PERCENT RECOVERY RPD PREPARATION- WORK 
PARAMETER RECOVERY LIMITS RPD LIMITS '-'ME=TH::O"'D"------ ANALYSIS DATE ORDER # 

MS Lot-sample I: 
Iron 117 

Potassium 

Calcium 

Magnesium 

120 

110 
116 

83 
89 

85 
89 

D8Cl90165-002 Prep Batch I ... : 8082114 
(52 - 155) SW846 6010B 
(52 - 155) 1.1 (0-25) SW846 6010B 

Dilution Factor: 1 
.Analysis Time •• : 15:18 

(76 - 132) SW846 6010B 
(76 - 132) 3.9 (0-25) SW846 6010B 

Dilution Factor: 1 
Analysis Time •. : 15:18 

(48 - 153) SW846 6010B 
(48 - 153) 2.3 (0-25) SW846 6010B 

Dilution Factor: l 
Analysis Time •. : 15:18 

(62 - 146) SW846 6010B 
(62 - 146) l.8 (0-25) SW846 6010B 

Dilution Factor: 1 
Analysis Time •. : 15:18 

Sodium NC,MSB 
NC,MSB 

(70 - 203) 
(70 - 203) 

SW846 6010B 
(0-40) SW846 6010B 

ROT.E(S}: 

Dilution Factor: 1 
Analysis Time .. : 15;18 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
NC The recovery and/or RPD were not calculated. 
MSB The recovery and RPD were not calculated because the sample amount was greater than four times the spike amount. 
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03/27-03/30/08 KJT631CW 
03/27-03/30/08 KJT631CX 

03/27-03/30/08 KJT631CO 
03/27-03/30/08 KJT631Cl 

03/27-03/30/08 KJT631CM 
03/27-03/30/08 KJT631CN 

03/27-03/30/08 KJT631C2 
03/27-03/30/08 KJT631C3 

03/27-03/30/0B KJT631C6 
03/27-03/30/08 KJT631C7 
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Mll'l'IUX SPIKE SllMPLB DATA REPOR'1' 

TOTAL Metals 

Client Lot i . .. : D8Cl80299 Matrix .•..•..•. : WATER 
Date Sampled . .. : 03/17/08 08:10 Date Received .. : 03/19/08 

SAMPLE SPIKE MEASRD PERCNT 
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD 

MS Lot-sample i: D8Cl90165-002 Prep Batch i . .. : 
Iron 

2000 1000 
2000 1000 

Potassium 
17000 50000 
17000 50000 

Calcium 
100000 50000 
100000 50000 

Magnesium 
74000 50000 
74000 50000 

Sodium 
2700000 50000 

2700000 50000 

JIOTB(S): 

3170 ug/L 117 
3200 ug/L 120 

Dilution Factor: 1 
Analysis Time .. : 15:18 

71900 ug/L 110 
74800 ug/L 116 

Dilution Factor: 1 
Analysis Time .. : 15:18 

142000 ug/L 83 
145000 ug/L 89 

Dilution Factor: 1 
Analysis Time .. : 15:18 

117000 ug/L 85 
119000 ug/L 89 

Dilution Factor: 1 
Analysis Time .. : 15:18 

2640000 ug/L 
Qualifiers: NC,MSB 

2710000 ug/L 
Qualifiers: NC,MSB 
Dilution Factor: 1 

Analysis Time .. : 15:18 

Calculations are performed before rowuling to avoid round--0ff errots in calculated results. 

NC The recovery and/or RPD were not calculated. 

8082114 

SW846 6010B 
1.1 SW846 6010B 

SW846 6010B 
3.9 SW846 6010B 

SW846 6010B 
2.3 SW846 6010B 

SW846 6010B 
1.8 SW846 6010B 

SW846 6010B 

SW846 6010B 

MSB The recovery and RPD were not cak:ulated becanse the sample amount was greater lhan four times the spike amount. 
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PREPARATION- WORK 
ANALYSIS DATE ORDER # 

03/27-03/30/08 KJT631CW 
03/27-03/30/08 KJT631CX 

03/27-03/30/08 KJT631CO 
03/27-03/30/08 KJT631Cl 

03/27-03/30/08 KJT631CM 
03/27-03/30/08 KJT631CN 

03/27-03/30/08 KJT631C2 
03/27-03/30/08 KJT631C3 

03/27-03/30/08 KJT631C6 

03/27-03/30/08 KJT631C7 
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MATRIX SPDCB SAIIPLB EVALUATIOIII REPORT 

TOTAL Metal.s 

Client Lot # ••• : D8Cl80.299 
Date Sampled ... : 03/18/08 12:45 Date Received .• : 03/19/08 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS 

0
ME=Tl!=O~D ____ _ 

MS Lot-Banple #: D8Cl90224-001 Prep Batch t . .. : 8085101 
Arsenic 97 (88 - 110) MCAWW 200.7 

98 (88 - 110) 0.96 (0-20) MCAWW 200. 7 
Dilution Factor: 1 

Analysis Time .. : 1.5:42 

Barium 105 (90 - 112) MCAWW 200. 7 
107 (90 - 112) 1.3 (0-20) MCAWW 200.7 

Dilution Factor: 1 

Analysis Time .. : 15:42 

Cadmium 98 (88 - 111) MCAWW 200. 7 
99 (88 - 111) 1.4 (0-20) MCAWW 200.7 

Dilution Factor: 1 
Analysis Time .. : 1.5:42 

Chromium 100 (90 - 113) MCAWlf 200. 7 
102 (90 - 113) 1.5 (0-20) MCAWW 200. 7 

Dilution Factor: 1 
.Analysis Ti.me .. : 15:42 

Lead 98 (89 - 110) MCAWlf 200.7 
98 (89 - 110) 0.95 (0-20) MCAWW 200.7 

Dilution Factor: 1 
Analysis Time .. : 15:42 

Manganese 101 (90 - 110) MCAWW 200.7 
103 (90 - 110) 1.4 (0-20) MCAWW 200.7 

Dilution Factor: 1 

Analysis Time .. : 15:42 

Selenium 96 (85 - 112) MCAWW 200.7 
97 (85 - 112) 1.0 (0-20) MCAWW 200.7 

Dilution Factor: 1 

Analysis Time .. : 15:42 

l!IOTE(S) : 

CaJculations are performed before rounding to avoid roUDd-off errors in caiculated results. 

TestAmerica 

Matrix ...••.•.. : WATER 

PREPARATION- WORK 
ANALYSIS DATE ORDER# 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

KJVK71Al 
KJVK71A2 

KJVK71A3 

KJVK71A4 

KJVK71A5 
KJVK71A6 

KJVK71A7 
KJVK71A8 

KJVK71CG 
KJVK71CH 

KJVK71CC 
KJVK71CD 

KJVK71CJ 
KJVK71CK 
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MATRIX SPID SAMPLE DATA REPORT 

Client Lot I ... : D8C180299 Matrix . ...•..•• : WATER 
Date sampled ••• : 03/18/08 12:45 Date Received. •• : 03/19/08 

SAMPLE SPIKE MEASRD PERCNT 
PARAMETER AMOUNT _AMT ___ AMOUNT UNITS RECVRY RPDMETI! ~==O=Dc.__ __ _ 

MS Lot-sample I: D8C190224-001 Prep Batch 1 ... : 8085101 
Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

ND 
ND 

16 
16 

ND 
ND 

ND 
ND 

ND 
ND 

Manganese 
29 
29 

Selenium 

IIO'l'B ( s) : 

ND 
ND 

1000 
1000 

2000 
2000 

100 
100 

200 
200 

500 
500 

500 
500 

2000 
2000 

973 
982 

ug/L 
ug/L 

97 
98 

Dilution Factor: 1 

Analysis Time •• : 15:42 

2120 
2150 

ug/L 
ug/L 

105 
107 

Dilution Factor: 1 
Analysis Time •• : 15:42 

98.0 
99.5 

ug/L 
ug/L 

98 
99 

Dilution Factor: 1 
Analysis Time •. : 15:42 

203 
206 

ug/L 
ug/L 

100 
102 

Dilution Factor: 1 

Analysis Time •. : 15:42 

488 
492 

ug/L 
ug/L 

98 
98 

Dilution Factor: 1 

Analysis Time .. : 15:42 

535 
542 

ug/L 
ug/L 

101 
103 

Dilution Factor: 1 

Analysis Time .. : 15:42 

1910 
1930 

ug/L 
ug/L 

96 
97 

Dilution Factor: 1 

Analysis Time .. : 15:42 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MCAWW 200. 7 
0.96 MCAWW 200.7 

MCAWW 200.7 
1.3 MCAWW 200.7 

MCAWW 200. 7 
1.4 MCAWW 200.7 

MCAWW 200. 7 
1.5 MCAWW 200.7 

MCAWW 200.7 
0.95 MCAWW 200.7 

MCAWW 200.7 
1.4 MCAWW 200.7 

MCAWW 200. 7 
1.0 MCAWW 200.7 

PREPARATION
ANALYSIS DA'l'E 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

03/26/08 
03/26/08 

WORK 
ORDER# 

KJVK71Al 
KJVK71A2 

KJVK71A3 
KJVK71A4 

KJVK71A5 
KJVK71A6 

KJVK71A7 
KJVK71A8 

KJVK71CG 
KJVK71CH 

KJVK71CC 
KJVK71CD 

KJVK71CJ 
KJVK71CK 
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C1ient Lot I ..• : D8Cl80299 

=PARAMETE====R~---- RESULT 
Bicarbonate, as CaC03 

ND 

Bromide 
ND 

Carbonate, as CaC03 
ND 

Chloride 
ND 

Fluoride 
ND 

Nitrate-Nitrite 
ND 

Specific conductance 
ND 

Sulfate 
ND 

Total Alkalinity 
ND 

TestAmerica 

ME'litOO BUIBK REPORT 

General Cbeai stry 

Matrix ...•.•... : WATER 

REPORTING 
LIMIT UNITS 

Work Order #: KKAJTlAA 
5.0 mg/L 

Dilution Factor: 1 
Analysis Time .. : 18:00 

Work Order#: KKEQFlAA 
0.20 mg/L 

Dilution Factor: 1 
Analysis Time .. : 21:34 

work Order#: KKAJ31AA 
5.0 mg/L 

Dilution Factor: 1 

Anal.ysis Time . . : 18:00 

work Order#: KKEP81AA 
3.0 mg/L 

Dilution Factor: 1 

Analysis Time .. : 21:34 

work Order#: KKEP41AA 
0.50 mg/L 

Dilution Factor: 1 
Analysis Time .. : 21:34 

work Order#: KKLDMlAA 
0.10 mg/L 

Dilution Factor: 1 
Analysis Time .. : 12:30 

work Order#: KKL391AA 
2. O · umhos/cm 

Dilution Factor: 1 
Analysis Time .. : 19:00 

Work Order #: KKEQQlAA 
5.0 mg/L 

Dilution Factor: 1 
Analysis Time .. : 21:34 

PREPARATION-
METHOD ANALYSIS DATE 

MB Lot-Sample #: D8C260000-547 
MCAWW 310.l 03/26/08 

MB Lot-Sample #: D8C280000-350 
MCAWW 300.0A 03/27/08 

MB Lot-Sample #: D8C260000-549 
MCAWW 310 .1 03/26/08 

MB Lot-Sample #: D8C280000-348 
MCAWW 300.0A 03/27 /08 

MB Lot-Sample #: D8C280000-351 
MCAWW 300. OA 03/27/08 

MB Lot-Sample #: D8D020000-359 
MCAWW 353.2 04/01/08 

MB Lot-Sample#: D8D020000-014 
MCAWW 120.l 04/01/08 

MB Lot-Sample#: D8C280000-349 
MCAWW 300.0A 03/27/08 

Work Order#: KKAJPlAA MB Lot-Sample#: D8C260000-546 

PREP 
BATCH # 

8086547 

8088350 

8086549 

8088348 

8088351 

8093359 

8093014 

8088349 

5. 0 mg/L MCAWW 310. l 03/26/08 8086546 
Dilution Factor: 1 
Analysis Time .. : 18:00 

(Continued on next page) 
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Client Lot# ... : D8Cl80299 

PARAMETER RESULT 

METllOD BLAl!Ot REPORT 

General Chemistry 

REPORTING 
LIMIT UNITS METHOD 

Matrix .••••.... : WATER 

PREPARATION- PREP 
ANALYSIS DATE BATCH # 

Total Dissolved 
Solids 

Work Order#: KJ4X31AA MB Lot-Sample#: D8Cl90000-464 

ND 

lllClTE ( s) : 

10 mg/L 
Dilution Factor: 1 
.Analysis Time . . : 17: 45 

Calculations are performed before rounding to avoid round-off errors in calaJlated results. 
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MCAWW 160.1 03/19/08 8079464 
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General Chemistry 

Lot-8amp1e I .•. : D8Cl80299 Matrix . ....•... : WATER 

PARAMETER 
pH 

Bromide 

Chloride 

Fluoride 

PERCENT 
RECOVERY 

100 
100 

99 
100 

102 
102 

100 
100 

Nitrate-Nitrite 
104 
104 

Specific Conductance 
94 

Sulfate 

97 

102 
102 

Total Alkalinity 
100 

96 

TestAmerica 

RECOVERY RPD PREPARATION- PREP 
LIMITS RPD LIMITS ~ME=TH~O~D~----- ANALYSIS DATE BATCH # 

WO#:KJWXVlAA-LCS/KJWXVlAC-LCSD LCS Lot-Sample#: D8Cl90000-472 
(97 · 102) MCAWW 150.l 03/19/08 8079472 
(97 - 102) o.o (0-5.0) MCAWW 150.l 03/19/08 8079472 

Dilution Factor: 1 Analysis Time •. : 16:00 

WO#:KKEQFlAC-LCS/KKEQFlAD-LCSD LCS 
(90 - 110) MCAWW 300.0A 
(90 - 110) 0.57 (0-10) MCAWW 300.0A 

Lot-Sample#: D8C280000-350 
03/27/08 8088350 
03/27/08 8088350 

Dilution Factor: 1 .Analysis Time .. : 21:19 

WO#:KKEP8lAC-LCS/KKEP8lAD-LCSD LCS 
(90 - 110) MCAWW 300.0A 
(90 - 110) 0.34 (0-10) MCAWW 300.0A 

Lot-Sample#: D8C280000-348 
03/27/08 8088348 
03/27/08 8088348 

Dilution Factor: 1 Analysis Time .. : 21:19 

WO#:KKEP4lAC-LCS/KKEP4lAD-LCSD LCS 
(90 - 110) MCAWW 300.0A 
(90 - 110) 0.42 (0-10) MCAWW 300.0A 

Lot-Sample#: D8C280000-351 
03/27/08 8088351 
03/27/08 8088351 

Dilution Factor: 1 Analysis Time .. : 21:19 

WO#:KKLDMlAC-LCS/ICKLDMlAD-LCSD LCS 
(90 - 112) MCAWW 353 .2 
(90 - 112) 0.0 (0-10) MCAWW 353.2 

Lot-Sample#: D8D020000-359 
04/01/08 8093359 
04/01/08 8093359 

Dilution Factor: 1 Analysis Time .. : 12:30 

WO#:KKL39lAC-LCS/KKL39lAD-LCSD LCS 
(90 - 110) MCAWW 120.l 
(90 - 110) 3.0 (0-10) MCAWW 120.1 

Lot-Sample#: D8D020000-014 
04/01/08 8093014 
04/01/08 8093014 

Dilution Factor: l Analysis Time .. : 19~00 

WO#:KKEQQlAC-LCS/KKEQQlAD-LCSD LCS 
(90 - 110) MCAWW 300.0A 
(90 - 110) 0.25 (0-10) MCAWW 300.0A 

Lot-Sample#: D8C280000-349 
03/27/08 8088349 
03/27/08 8088349 

Dilution Factor: 1 Analysis Time .. : 21:19 

WO#:KKAJPlAC-LCS/KKAJPlAD-LCSD LCS 
(90 - 110) MCAWW 310.1 
(90 - 110) 5.1 (0-10) MCAWW 310.1 

Lot-Sample#: D8C260000-546 
03/26/08 8086546 
03/26/08 8086546 

Dilution Factor: 1 Analysis Time .. : 18:00 

{Continued on next page) 
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LABORA'l'ORY COll'l'ROL SllMPLE EVl\LUATIOIII Rl!PORT 

General Chemistry 

Lot-Sample I ... : D8Cl80299 Matrix ...••..•• : WATER 

PERCENT RECOVERY RPD PREPARATION- PREP 
PARAMETER RECOVERY LIMITS RPD LIMITS ME==THO,:D::_ _____ ANALYSIS DATE BATCH # 
Total Dissolved WO#:KJ4X31AC-LCS/KJ4X31AD-LCSD LCS Lot-Sample#: D8Cl90000-464 

Solids 

IIIOTE(S) : 

98 
97 

(86 - 106) MCAWW 160.1 
(86 - 106) 1. 8 (0-20) MCAWW 160 .1 

Dilution Factor: 1 Analysis Time .. : 17:45 

Calculations are perfonned before rouoding to avoid round-off errors in calailaled results. 
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03/19/08 
03/19/08 

8079464 
8079464 
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LIIBORATORY COR'l'llOL SAMPLB DATA REPORT 

Genera1 Chemistry 

Lot-Bampl.e # ••• : D8Cl80299 Matrix .......•. : WATER 

PARAMETER 
pH 

Bromide 

Chloride 

Fluoride 

SPIKE 
AMOUNT 

7.00 
7.00 

5.00 
5.00 

25.0 
25.0 

5.00 
5.00 

Nitrate-Nitrite 
4.00 
4.00 

Specific Conductance 
1410 
1410 

sulfate 
25.0 
25.0 

Total Alkalinity 
200 
200 

TestAmerica 

MEASURED PERCNT PREPARATION- PREP 
AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE BATCH # 

7.01 
7.01 

4.97 
5.00 

25.5 
25.6 

4.98 
5.00 

4.16 
4.16 

1330 
1370 

25.5 
25.6 

201 
191 

WO#:KJWXVlAA-LCS/KJWXVlAC-LCSD LCS Lot-Sample#: D8Cl90000-472 
No Units 100 MCAWW 150.1 03/19/08 8079472 
No Units 100 o.o MCAWW 150.1 03/19/08 8079472 

Dilution Factor: 1 Analysis Time .. : 16:00 

WO#:KKEQFlAC-LCS/KKEQFlAD-LCSD LCS Lot-Sample#: D8C280000-350 
mg/L 99 MCAWW 300.0A 03/27/08 8088350 
mg/L 100 0.57 MCAWW 300.0A 03/27/08 8088350 

Dilution Factor:, 1 Analysis Time .• : 21:19 

WO#:KKEP81AC-LCS/KKEP81AD-LCSD LCS Lot-Sample#: D8C280000-348 
mg/L 102 MCAWW 300.0A 03/27/08 8088348 
mg/L 102 0.34 MCAWW 300.0A 03/27/08 8088348 

Dilution Factor: 1 Analysis Time .. : 21:19 

WO#:KKEP41AC-LCS/KKEP41AD-LCSD LCS Lot-Sample#: D8C280000-35l 
mg/L 100 MCAWW 300.0A 03/27/08 8088351 
mg/L 100 0.42 MCAWW 300.0A 03/27/08 8088351 

Dilution Factor: 1 Analysis Time .. : 21:19 

WO#:KKLDMlAC-LCS/KKLDMlAD-LCSD LCS Lot-Sample#: D8D020000-359 
mg/L 104 MCAWW 353.2 04/01/08 8093359 
mg/L 104 0.0 MCAWW 353.2 04/01/08 8093359 

Dilution Factor: 1 .Analysis Time .. : 12:30 

WO#:KKL391AC-LCS/KKL391AD-LCSD LCS Lot-Sample#: D8D020000-014 
umhos/cm 94 MCAWW 120.l 04/01/08 8093014 
umhos/cm 97 3.0 MCAWW 120.1 04/01/08 8093014 

Dilution Factor: 1 Analysis Time .. : 19:00 

WO#:KKEQQlAC-LCS/KKEQQlAD-LCSD LCS Lot-Sample#: D8C280000-349 
mg/L 102 MCAWW 300.0A 03/27/08 8088349 
mg/L 102 0.25 MCAWW 300.0A 03/27/08 8088349 

Dilution Factor: 1 Analysis Time .. : 21:19 

WO#:KKAJPlAC-LCS/KKAJPlAD-LCSD LCS Lot-Sample#: D8C260000-546 
mg/L 100 MCAWW 310.1 03/26/08 8086546 
mg/L 96 5.l MCAWW 310.1 03/26/08 8086546 

Dilution Factor: 1 Analysis Time .. : 18:00 

(Continued on next page) 
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General Chemistzy 

Lot-sample I ... : D8Cl80299 Matrix .•....... : WATER 

PARAMETER 
SPIKE 
AMOUNT 

Total Dissolved 
Solids 

IIO'lB(S) : 

500 
500 

MEASURED PERCNT PREPARATION- PREP 
AMOUNT UNITS RECVRY RFD ,,MET=,oHO,cD=._ _____ ANALYSIS DATE BATCH II 

492 
483 

WO#:KJ4X31AC-LCS/KJ4X31AD-LCSD LCS Lot-Sample#: D8Cl90000-464 

rr,;J/L 
rr,;J/L 

98 
97 

DilutiOll Factor: 1 

MCAWW 160.1 
1.8 MCAWW 160.1 

Analysis Time .. : 17:45 

03/19/08 
03/19/08 

8079464 
8079464 

Calculations are perfoaned before rounding to avoid round-off errors in calculated results. 
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MTRIX SPIKE SAMPLB INALUATJ:OR REPORT 

General. Chemistry 

Client Lot I ... : D8C180299 Matrix ......... : WATER 
Date sampled ... : 03/19/08 09:10 Date Received .• : 03/19/08 

PARAMETER 
Bromide 

Chloride 

PERCENT 
RECOVERY 

106 
103 

112 
110 

RECOVERY RPD 
LIMITS RPD LIMITS METHOD 

WO#: KKE151AC-MS/KKE151AD-MSD MS 
(80 - 120) MCAWW 300.0A 
(80 - 120) 3.4 (0-20) MCAWW 300.0A 

(85 
(85 

Dilution Factor: 1 
Analysis Time .. : 22:22 

WO#: 
- 115) 
- 115) 

KJAWMlAM-MS/KJAWMlAN-MSD MS 
MCAWW 300.0A 

1.9 (0-20) MCAWW 300.0A 
Dilution Factor: 1 

Analysis Time •. : 19:59 

PREPARATION· PREP 
ANALYSIS DATE BATCH # 

Lot-Sample#: 
03/27/08 
03/27/08 

Lot-Sample#: 
03/27/08 
03/27/08 

D8C100217-005 
8088350 
8088350 

D8C100215-002 
8088201 
8088201 

Fluoride WO#: 
(64 - 161) 
(64 - 161) 

KJWHK1AM-MS/KJWHK1AN-MSD MS Lot-Sample#: D8C190331-002 
96 
93 

Nitrate-Nitrite 
71 N 

72 

Sulfate 

sulfate 

JETE(S): 

109 
106 

109 
106 

(72 -
(72 -

(85 -
(85 -

(85 -
(85 -

MCAWW 300.0A 03/27/08 8088204 
2.8 (0-32) MCAWW 300.0A 03/27/08 8088204 

Dilution Factor: l 

Analysis Time •• : 22:22 

WO#: KJR8V1AE-MS/KJR8VlAF-MSD 
113) MCAWW 353 .2 
113) 2.0 (0-17) MCAWW 353.2 
Dilution Factor: 1 

Analysis Time .. : 12:30 

WO#: KJAWMlAJ-MS/KJAWMlAK-MSD 
115) MCAWW 300.0A 
115) 2.1 (0-20) MCAWW 300. OA 
Dilution Factor: 1 
Analysis Time .. : 19:59 

WO#: KKHMGlAC-MS/KKHMGlAD-MSD 
115) MCAWW 300.0A 
115) 2.1 (0-20) MCAWW 300.0A 
Dilution Factor: 1 

Analysis Time .. : 19:59 

MS Lot-Sample#: D8C180277-005 
04/01/08 8093359 
04/01/08 8093359 

MS Lot-Sample#: D8C100215-002 
03/27/08 8088202 
03/27/08 8088202 

MS Lot-Sample#: D8C100217-006 
03/27/08 8088345 
03/27 /OS 8088345 

Calculations are performed before rounding to avoid round-off errors in calcuiated results. 

N Spiked analyte recovery is outside stated control limits. 
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MATRIX SPDl'.B SllMPLB DA"m RBPORT 

General Chemistry 

Client Lot I ..• : D8Cl80299 Matrix .....•... : WATER 
Date sampled .•• : 03/19/08 09: 10 Date Received •• : 03/19/08 

SAMPLE SPIKE MEASRD PERCNT PREPARATION- PREP 
PARAMETER AMOUNT "-'AMT:=_ __ AMOUNT UNITS RECVRY RPO METHOD ANALYSIS DATE BATCH # 
Bromide WO#: KKE151AC-MS/KKE151AD-MSD MS Lot-Sample#: D8Cl00217-005 

0.33 5.00 
0.33 5.00 

Chloride 

Fluoride 

6.3 
6.3 

0.75 
0.75 

Nitrate-Nitrite 
0.41 
0.41 

Sulfate 

Sulfate 

l!IOTB(S) : 

2.2 
2.2 

2.2 
2.2 

25.0 
25.0 

5.00 
5.00 

4.00 
4.00 

25.0 
25.0 

25.0 
25.0 

5.65 mg/L 106 MCAWW 300.0A 03/27/08 8088350 
5.46 mg/L 103 3.4 MCAWW 300.0A 03/27/08 8088350 

Dilution Factor: 1 

Analysis Time .. : 22:22 

WO#: 
34.3 
33.7 

KJAWMlAM-MS/KJAWMlAN-MSD MS Lot-Sample 
mg/L 112 MCAWW 300. OA 
mg/L 110 1.9 MCAWW 300.0A 

Dilution Factor: 1 

Analysis Time .. : 19:59 

WO#: 
5.54 
5.38 

KJWHKl.AM-MS/KJWHKlAN-MSD MS Lot-Sample 
mg/L 96 MCAWW 300.0A 
mg/L 93 2. 8 MCAWW 300. OA 

Dilution Factor: 1 

Analysis Time .. : 22:22 

WO#: KJR8VlAE-MS/KJR8VlAF-MSD MS Lot-Sample 
3.24 N mg/L 7l MCAWW 353.2 
3.30 mg/L 72 2.0 MCAWW 353.2 

Dilution Factor: 1 

Analysis Time •. : 12:30 

WO#: 
29.4 
28.8 

KJAWMlAJ-MS/KJAWMlAK-MSD MS Lot-Sample 
mg/L 109 MCAWW 300.0A 
mg/L 106 2.1 MCAWW 300.0A 

Dilution Factor: 1 
.Analysis Time .. : 19:59 

WO#: 
29.4 
28.8 

KKHMG1AC-MS/KKHMGlAD-MSD MS Lot-Sample 
mg/L 109 MCAWW 300.0A 
mg/L 106 2. l MCAWW 300. OA 

Dilution Factor: 1 

Analysis Time .. : 19:59 

#: D8Cl00215-002 
03/27/08 8088201 
03/27/08 8088201 

#: D8Cl9033l-002 
03/27/08 8088204 
03/27/08 8088204 

#: D8Cl80277-005 
04/01/08 8093359 
04/01/08 8093359 

#: D8C100215-002 
03/27/08 8088202 
03/27/08 8088202 

#: D8Cl00217-006 
03/27/08 8088345 
03/27/08 8088345 

Calcolations are performed before rounding to avoid round-off enors in calculated resulrs. 

N Spiked analyte recovery is outSide srared control limits. 
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Gelleral. Chemistry 

Client Lot# ... : D8C180299 Work Order # ••• : KJMCQ-SMP Matrix ...•.•• : WATER 
KJMCQ-DUP 

Date sampled .•• : 03/13/08 12:35 Date Received .. : 03/14/08 

DUPLICATE RPD 
Pl\RAM RESULT RESULT UNITS RPD LIMIT METHOD 
Total Dissolved SD Lot-Sample 
Solids 

170 180 rng/L 2.9 (0-20) MCAWW 160.1 

#: 

Dilution Factor: 1 Analysis Time .. : 17:45 

TestAmerica 

PREPARATION-
ANALYSIS DATE 

DSC140277-003 

03/19/08 

PREP 
BATCH # 

8079464 
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General Chemistry 

Client Lot I ••. : D8Cl80299 work Order I ••• : KJTEV-SMP Matrix . ..•... : WATER 
KJTEV-DUP 

Date Si>Jlllled .•. : 03/18/08 10:06 Date Received .. : 03/18/08 

DUPLICATE RPO 
PARAM RESULT RESULT UNITS RPO LIMIT METHOD 
Total Dissolved SD Lot-Sample 
Solids 

770 760 mg/L 1.4 (0-20) MCAWW 160.l 

#: 

Dilution Factor: 1 Analysis Ti11e .. : 17:45 

TestAmerica 

PREPARATION-
ANALYSIS DATE 

D8Cl80299-001 

03/19/08 

PREP 
BATCH # 

8079464 
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Genera1 Chemistry 

Client Lot# ••• : D8Cl80299 Work order I ... : KJTSM-SMP Matrix .•.•... : WATER 
KJTSM-DUP 

Date Sampled •.• : 03/17/08 09:00 Date Received •• : 03/19/08 

DUPLICATE RPD 
PARAM RESULT RESULT UNITS RPD LIMIT METHOD 
pH SD Lot-Sample 

8.0 8.0 No Units 0.13 (0-5.0) MCAWW 150.1 
#: 

Dilution Factor: 1 Analysis Time •. : 14:40 

TestAmerica 

PREPARATION-
ANALYSIS DATE 

D8C190162-001 
03/19/08 

PREP 
BATCH # 

8079472 
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General Chemistry 

Client Lot I ••• : D8Cl80299 work order I ••• : KJXHG-SMP Matrix . ..•... : WATER 
KJXHG-DUP 

Date 8allp1ed ... : 03/17/08 13:20 Date Received .. : 03/20/08 

PARAM RESULT 
Total Alkalinity 

DUPLICATE 
RESULT 

230 230 

TestAmerica 

UNITS 

rrg/L 

RPD 
RPO LIMIT 

PREPARATION-
~METH==OD:::.__ ___ ---,-- ANALYSIS DATE 
SD Lot-Sample#: D8C200196-001 

0.43 (0-10) MCAWW 310.1 03/26/08 
Dilution Factor: 1 Analysis Time .. : 18:00 

PREP 
BATCH# 

8086546 
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General. Chemistry 

C1ient Lot I ••• : D8Cl80299 Work order I .•. : KJAWM-SMP Matrix •...... : WATER 
KJAWM-DUP 

Date Sampled ... : 03/07/08 09:45 Date Received •. : 03/10/08 

DUPLICATE RPD 
~ RESULT RESULT UNITS RPD LIMIT METHOD 
Chloride SD Lot-Sample #: 

6.3 6.4 mg/L 2.1 (0-20) MCAWW 300.0A 
Dilution Factor: 1 .Analysis Time .. : 19:44 

Sulfate SD Lot-Sample #: 
2.2 2.4 rng/L 6.2 (0-20) MCAWW 300.0A 

Dilution Factor: 1 Analysis Time .. : 19:44 

TestAmerica 

PREPARATION-
ANALYSIS DATE 

D8Cl00215-002 
03/27-03/28/08 

D8Cl00215-002 
03/27-03/28/08 

PREP 
BATCH # 

8088201 

8088202 
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General Chemistry 

Cl.ient Lot# ••• : D8Cl80299 Work order I ••• : KKHMG-SMP Matrix . .•.... : WATER 

KK!IMG-DUP 
Date sampled ••• : 03/07/08 12:01 Date Received •• : 03/10/08 

PARAM RESULT 
Sulfate 

2.2 

TestAmerica 

DUPLICATE RPD PREPARATION- PREP 
RESULT UNITS RPD LIMIT ,:,ME,:=THO,:,De_ _____ ANALYSIS DATE BATCH # 

SD Lot-Sample#: D8Cl00217-006 
2.4 mg/L 6.2 (0-20) MCAWW 300.0A 03/27-03/28/08 8088345 

Dilution Factor: 1 Anal.ysis Time •. : 19:44 
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General. Cbe,nj st:ry 

Cl.ient Lott ... : D8Cl80299 Work order t ... : KJ8LN-SMP 
KJ8LN-DUP 

Date sampled ... : 03/25/08 18:30 Date Received •• : 03/26/08 

Matrix •••..•. : WATER 

DUPLICATE RPD PREPARATION- PREP 
PARAM RESULT RESULT ONITS 
Specific Conductance 

RPD LIMIT "ME=THocO=D=--------- ANALYSIS DATE BATCH # 
SD Let-Sample#: D8C260259-001 

600 610 umhos/cm 0.02 (0-10) MCAWW 120.1 04/01/08 8093014 
Dilution Factor: 1 Analysis Time .. : 19:00 
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Lepperl: Associates. Inc. 

May 6, 2008 

Mr. Bob Chesson 
Colorado Oil and Gas Conservation Commission 
1120 Lincoln Street, Suite 801 
Denver, CO 80203 

1422 \Vashingwn Avenue 
t;"olden. Colorado 80401 
Phone. (:'>0:'>)-216-2428 
fax, (:'>0:'>)-216-1419 

Re: Site Investigation, COGCC Compbint Investigation #200095139, Ohlson Property 

LA Project Number 85 

Dear Mr. Chesson, 

Attached is a brief summary documenting the excavation and ground water sampling work 
conducted at the Ohlson property on March 8th and March 18th, 2008. I have reviewed the 
analytical results from the 3/18/08 sampling event and compared them to earlier results. 
Generally the results are consistent with your earlier sampling event in September 2006. 

I plotted the pit corner GPS location you had emailed me. As you will see it plotted almost 
directly over the location the COGIS database has for the abandoned production well UPRR 
Pan Am B#L Your GPS accuracy is probably superior to any measurements recorded in the 
1970s but it appears that we were in the general proximity of the wellhead. 

If you have any questions, please feel free to contact me at (303)-216-2428 (211). As always it 
is a pleasure to work with you. 

Best Regards, 

Mary Mast Johnson 
Senior Hydrogeologist / Project Manager 
Leppert Associates 
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Field Investigation Report 
Ohlson Property 

COGCC Complaint Investigation #200095139 

PRELIMINARY SITE MEETING, MARCH 8, 2008 

Leppert Associates (LA) was retained by the Colorado Oil and Gas Commission (COGCC) to 

perform a site investigation at the Ohlson property. The purpose of the investigation was to 

identify potential sources for the occurrence of crude oil detected in the domestic water well 

during July 2006. Prior to the onset of field operations, a preliminary site meeting was 

proposed to allow all parties to convene at the site to review the specific water well drilling 

details and subsequently plan the field investigation. The initial site visit was conducted on 

March 8, 2008. In attendance for the initial site visit were: Mr. Bob Chesson of the COGCC; 

Mr. Michael Johns, former driller with Johns Drilling Inc.; Mr. Gary Ohlson the current 

property owner; and Ms. Mary Johnson of Leppert Associates. 

In October, 2007 during a telephone conversation Mr. Johns had expressed knowledge of 

buried piping at the site thought possibly to be the source of crude oil detected during drilling 

operations in July, 2006. During the initial site meeting on March 8, 2008 Mr. Johns did not 

recall encountering buried piping during the drilling process, but indicated approximate areas 

where pits were dug during water well drilling. Mr. Johns reported excavating several pits for 

drilling fluids during water well installation, at depths to approximately ten feet below ground 

surface (BGS). Mr. Johns recalled digging pits adjacent to the current pump house in the 

generalized directions of east, south, and southwest. Figure 1 provides a schematic illustration 

of the site conditions during March 2008 and the general area surrounding the pump house. 

Historical site data suggest that a tank battery was once located southwest of the water well. 

Based upon the information provided by Mr. Johns, it is unlikely that any buried flow lines 

from the former tank battery remain in the vicinity of the water well as they would have been 

encountered during the excavation of pits. 
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In an effort to locate the source of the crude oil, it was determined that excavation would 

proceed in the vicinity of the abandoned production well UPRR Pan Am B#l. Well records 

indicated a location to the east of the current horse corral less than 100 feet from the water 

well. The precise location of the production well was unknown as the well was abandoned 

and subsequently covered by several feet of backfill. 

As part of the field investigation, water samples would be collected from the Ohlson water 

well. Results from the water sampling would be submitted for laboratory analysis to ensure 

that there were no further impacts to the water by crude oil. 

FIELD INVESTIGATION 

Excavation 

On March 18, 2008 the field investigation was initiated in an effort to determine the source of 

crude oil at the site. Field personnel included: Mr. Dave Colburn, the backhoe operator from 

DC Services; Mr. Stacy Swingle, representing the former well operator Amoco; Mr. Bob 

Chesson of the COGCC; and Mary Johnson from Leppert Associates. Prior to excavation an 

area utility locate was completed. 

Figure 1 illustrates the approximate area of the excavation. The specific location of the 

excavation was recorded using GPS and is plotted using an aerial photograph and the 

additional GPS location for the water well (Figure 2). Excavation of the area reached depths 

of approximately six to seven feet BGS. Soil samples and excavation walls were periodically 

inspected for signs of hydrocarbon staining. Zones of stained soils were identified which 

suggested the area was the location for mud pits used during drilling. During the excavation 

plugging and abandoning (P&A) cement was identified by Mr. Swingle. Evidence of former 

oil field operations suggested that the abandoned well location was probably nearby though it 

was not encountered during the excavation. The excavation did not demonstrate any possible 

source for hydrocarbon contamination in the soil or ground water. Immediately following the 

pit inspection, the excavation was backfilled and soils were compacted by DC Services. 
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Water Well Sampling 

Water samples were collected from the spigot (see Figure 1) as part of the field investigation. 

The flow rate from the well was estimated to be approximately 10 gallons per minute (gpm). 

Field parameters were monitored and sampling was initiated once readings were stable. 

Specific well sampling details were recorded and are provided in the attached Field Sampling 

Form. Samples were placed in an iced cooler and subsequently delivered to Test America 

Laboratories in Arvada, Colorado. Table 1 provides a list of analytes and results from the 

March 18, 2008 sampling event. Sample results from a September, 2006 sampling collection 

event are included in Table 1 (Analytical Results from the Ohlson Water Well) as a basis for 

comparison. 

A review of the two data sets demonstrate consistent results in barium, manganese, calcium, 

magnesium, sodium, chloride, sulfate, and fluoride. Arsenic, cadmium, chromium, lead, 

selenium, and nitrate-nitrite concentrations remained below the detection limits. The more 

recent sample exhibited a slight decrease in iron concentration as compared to the 

concentration recorded from the September 2006 sample. 

Benzene, . ethylbenzene, and xylene concentrations also remained undetected. The toluene 

concentration was less by more than one order of magnitude from the earlier sample report. 

During the initial site meeting Mr. Johns reported using glue containing hydrocarbon 

compounds as part of the well construction. Water usage from the well averages 

approximately 600 gallons per week according to property owner, Mr. Ohlson. It is possible 

that based upon the relatively low toluene concentration reflected in the March 2008 sample, 

in addition to the significant concentration decrease since September 2006, that the well 

construction is the source of this compound. 

Methyl tert-butyl ether (MTBE) was not detected in the March 2008 water sample. The March 

2008 sample did exhibit a methane concentration of 8.7ug/l. The reported methane 

concentration does not pose a risk to the property owners. Methane was not detected in the 

water samples collected on September 25, 2006. 

Dissolved concentrations of sulfate (SO4) continue to exceed the Colorado Department of 

Public Health and Environment (CDPHE) standard for drinking water. Iron (Fe) 
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concentrations have dropped since the 2006 sampling event and are now within the acceptable 

CDPHE range for drinking water. Sodium concentrations remain in exceedence of the 

20mg/l recommended for persons on salt restricted diets. There continue to be no 

indications of impacts to the Ohlson water well as a result of oil and gas operations. 

Table 1: Analytical results from Ohlson Water Well. 

Methane ug/L 8.7 ND 
Arsenic ug/L ND ND 
Barium ug/L 18 19 
Cadmium ug/L ND ND 
Chromium ug/L ND ND 
Lead ug/L ND ND 
Manganese ug/L 22 18 
Selenium ug/L ND ND 
Calcium ug/L 10000 9900 
Iron ug/L 170 380 
Magnesium ug/L 1000 900 
Potassium ug/L ND ND 
Sodium ug/L 250000 260000 
Benzene ug/L ND ND 
Ethylbenzene ug/L ND ND 
Methyl tert-butyl ether ug/L ND NS 
Toluene ug/L 1.6 31 
Xylenes (total) ug/L ND ND 
Specific Conductance umhos/cm 1300 NS 
pH No Units 8.6 9 
Total Dissolved Solids mg/L 770 740 
Chloride mg/L 50 46 
Sulfate mg/L 410 350 
Bromide mg/L 0.46 0.71 
Fluoride mg/L 0.67 0.72 
Total Alkalinity mg/L 150 NS 
Bicarbonate, as CaCO3 mg/L 150 NS 
Carbonate, as CaCO3 mg/L ND NS 
Nitrate-Nitrite mg/L ND ND 

NOTES: 
NS = Not sampled 
ND = Not detected above detection limit 
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SAMPLING AND WELL STABILIZATION FORM 

Project Name: COGCC Complaint Investigation #200095139 Well ID: Ohlson 

Name ofWeII Owner: Gary Ohlson Well Location: Northwest of horse corral, west of small building 

Well Type: Spigot 

Measuring Point (MP) Location: Same 

Well Depth (below MP): NA Sampling Date: 3/tsnoos 

Depth to Groundwater (below MP): NA Sample ID#: Ohlson l 

Casing Diameter: NA Arrival at Well Time (military): 9:25 

Method of Well DeveloJ!ment: Weathel": Clear, cool 

Bailel" D Submersible Pump D Top EJ LEL Methane Well Headspace Measurement by Explosimeter: 0% 

Centrifugal Pump D Other D Immiscible Layer Present? None 

SamJ!lini Collection Method: VOA Sample Collection Time: 9:40 

Bailer D Submersible Pump D Sample Appearance: Clear, no effervescence apparent 

Tap ~ Other D 
BailerT c: Teflon D PVC D 
ABS Plastic D Stainless Steele DH»PE D 
We11 Integrity: Barriers in Place D Cap Stable D Protective Casing Intact ~ 

.. --:_ . . . > .·_-- _- . . · ... · < . . .· . . . 
FJELD MEASUREMENTS-.. ·. .. . .... . . . .· ... . 

Purge Volumes: One Well Volume: Number of Well Volumes Purged: Well Purged Dry? No 

Time pH Specific Temperature Cumulative Volume of Dissolved Oxygen Notes: 

(military) (units) Conductivity (Celcius) Water Removed from mg/I 

(ms) WeJI (gallons) 

9:25 NA 1080 22.7 20 

9:30 NA 1100 14.0 70 

9:35 NA 1090 14.6 120 

9:40 NA 1070 13.6 170 

= ..... cc- ,-C 
--0:·.-;_, .·_·: ->_.:}:"::·(?/ .. ,-.·. ·:---'· .. . · .. . 

• ••••• 
.·· 

~~'iQffiQN)~-!,J:Q~iMEN'fS: . .. .· .·." .. --'-' ·: .. ··-:-- .. ·":> ... .· .. 

Water Color: Presence of Odors: No 

W11ter Clarity: Clear Bacterial Fouling: No 

Effervescence: No Pr(lduced Sediments: None 
--:c- -c- ~ . 

•• OTHER,CO~-MENTS_: . ....... · · .. .· . . . . 

10 gpm fixed pumping rate 

pH meter battery dead 

Comments may continue on back -a 

Form Completed by: MMJ Witnessed by: 

5/6/2008 l of2 well sampling form Ohlson 
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ATTACHMENT 1 
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Draft Table 
Ohlson Water Well

Analytical Summary

Page 1 TABLE1_ANALYTICAL_SUM.xlsx

    Water Well Samples

Sample Date Sample Date Sample Date Sample Date

09/25/2006 03/18/2008 09/27/2010 09/05/14

Result Result Result Result Unit Domestic Agriculture

Benzene ND ND ND 0.0091 mg/l 0.005 0.005

Ethylbenzene ND ND ND ND mg/l 0.7 0.7

Toluene 0.031 0.0016 ND ND mg/l 0.56 0.56

Total Xylenes ND ND ND ND mg/l 1.4 1.4

Arsenic ND ND ND ND mg/l 0.05 0.1
Barium 0.019 0.018 0.021 0.018 mg/l 2.0
Calcium 9.9 10 130 120 mg/l NS
Chromium ND ND ND ND mg/l 0.1 0.1
Iron 0.38 0.170 L 0.28 B 0.18 mg/l 0.3 5
Lead ND ND ND ND mg/l 0.05 0.1
Magnesium 0.9 1 1.1 0.57 mg/l NS
Manganese 0.018 0.022 0.043 1.2 mg/l 0.05 0.2
Potassium ND ND 2.2 J ND mg/l NS
Selenium ND ND 0.063 J ND mg/l 0.05 0.02
Sodium 260 250 290 270 mg/l NS
Chloride 46 50 48 50 mg/l 250 NS
Nitrite ND NA NA NA mg/l 1.0 10
Nitrate ND NA NA NA mg/l 10.0 100
Total Nitrite/Nitrate NA ND ND ND mg/l 10.0 100
Fluoride 0.72 0.67 0.63 0.58 mg/l 4.0 NS
Total Dissolved Solids 740 770 820 870 mg/l 500 *1500
pH 9 8.6 8.75 NA No units 6.5 - 8.5 6.5 - 8.5
Sulfate 350 Q 410 Q 430 500 mg/l 250
Bromide 0.44 0.46 0.49 0.51 mg/l NS
Total Alkalinity 130 150 130 120 mg/l NS
Bicarbonate 120 150 120 120 mg/l NS
Carbonate 11 ND 6.6 ND mg/l NS
Conductivity 1200 1300 1300 NA mmhos/cm NS
Methane ND 0.087 0.012 0.054 mg/l NS

Notes

CDPHE Colorado Department of Public Health and the Environment.
Domestic Standards for Domestic Water Supply, Human Health and Drinking Water Standards.
Agriculture * Standards for agriculture compiled from CDPHE and other of sources.
mg/l Milligrams per liter (equals parts per million).
CDPHE Standards Water Quality Control Commission 5 CCR 1002-41, Regulation No. 41 - The Basic 

Standards For Groundwater.

mmhos/cm millimhos per centimeer

NA Not analyzed.
ND Not detected.
NS No Standard.
** Health Advisory.

Human health standard.
Secondardy standard.

Parameter
CDPHE Standards                    
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From:                                         Birkbeck, Douglas <DOUGLAS.BIRKBECK@bp.com>
Sent:                                           Tuesday, March 03, 2015 3:10 PM
To:                                               Robert Chesson - DNR
Subject:                                     RE: Summary letter for the January 13, 2015 COGCC sampling of your water well
 
OK. Thanks
 
Douglas Birkbeck, PG
Strategy Manager
BP Remediation Management
201 Helios Way, Room 6.376C
Houston, TX  77079
(713) 323-4145 Office
(404) 216-6825 Cell
 
From: Robert Chesson - DNR [mailto:Robert.Chesson@state.co.us] 
Sent: Tuesday, March 03, 2015 4:08 PM
To: Birkbeck, Douglas
Subject: RE: Summary letter for the January 13, 2015 COGCC sampling of your water well
 
Doug,  We will be glad to assist you in any way.
 
Bob
 
From: Birkbeck, Douglas [mailto:DOUGLAS.BIRKBECK@bp.com] 
Sent: Tuesday, March 03, 2015 3:02 PM
To: Robert Chesson - DNR
Cc: John Axelson - DNR
Subject: RE: Summary letter for the January 13, 2015 COGCC sampling of your water well
 
Bob:  I get the connection based on caffeine result, just want to see if we can find a GC signature for the benzene that would
point us away from oil and gas.  I would only suggest sampling one more time to send samples to another lab for the analysis I
have described.  Will keep you posted as I discuss with my resources.
 
Douglas Birkbeck, PG
Strategy Manager
BP Remediation Management
201 Helios Way, Room 6.376C
Houston, TX  77079
(713) 323-4145 Office
(404) 216-6825 Cell
 
From: Robert Chesson - DNR [mailto:Robert.Chesson@state.co.us] 
Sent: Tuesday, March 03, 2015 3:56 PM
To: Birkbeck, Douglas
Cc: John Axelson - DNR
Subject: RE: Summary letter for the January 13, 2015 COGCC sampling of your water well
 
Hi Doug -  I agree but unless you have another explanation as to why his well water is positive for caffeine without a surface
water-water connection I have no other explanation other than he has a problem with water well isolation from surface
issues.  At present the COGCC is not entirely sure if we will be resampling Mr. Ohlson’s water well based on the recent results.
The benzene occurrence by itself just does not look like any type of an oil & gas impact.   I previous looked at trying to conduct
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some isotopic work on the benzene, but the concentration is so low (~9 ug/l) it was beyond any commercial lab service. 
Perhaps your shop has other resources.
 
Thanks for the advice.
 
Bob
 
Robert H. Chesson
NE Colorado Environmental Protection Specialist
 

 
P 303.894.2100 x5112 | F 303.894.2109
1120 Lincoln Street, Suite 801, Denver, CO 80203
Robert.Chesson@state.co.us | www.colorado.gov/cogcc
 
From: Birkbeck, Douglas [mailto:DOUGLAS.BIRKBECK@bp.com] 
Sent: Tuesday, March 03, 2015 2:40 PM
To: Robert Chesson - DNR
Subject: RE: Summary letter for the January 13, 2015 COGCC sampling of your water well
 
Bob:  I read through your letter and Mr. Ohlson’s email response.  Although you indicated in your letter that the complaint is
open until such time BP can conduct their investigation, it appears Mr. Ohlson is agitated by the continued presence of
benzene in the water, assuming it has come from previous oil and gas operations. 
 
I would suggest we continue to sample but present the findings only, without presenting any conclusion to the source until we
can do our field work.  I also want to talk with our laboratories that conduct fingerprint analysis and find out if during your
next sampling we could take a replicate and send it to a different lab to see if they can determine an oil and gas characteristic
in the GC analyses.
 
Your thoughts….
 
Douglas Birkbeck, PG
Strategy Manager
BP Remediation Management
201 Helios Way, Room 6.376C
Houston, TX  77079
(713) 323-4145 Office
(404) 216-6825 Cell
 
From: Robert Chesson - DNR [mailto:Robert.Chesson@state.co.us] 
Sent: Tuesday, March 03, 2015 2:50 PM
To: Gary Ohlson; Gohlson@hotmail.com
Cc: Greg Deranleau - DNR; John Axelson - DNR; Birkbeck, Douglas
Subject: Summary letter for the January 13, 2015 COGCC sampling of your water well
 
Gary,
 
Please see attached.  A hard copy is in the mail.
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Bob
 
Robert H. Chesson
NE Colorado Environmental Protection Specialist
 

 
P 303.894.2100 x5112 | F 303.894.2109
1120 Lincoln Street, Suite 801, Denver, CO 80203
Robert.Chesson@state.co.us | www.colorado.gov/cogcc
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October 15, 2015 
 
Gary Ohlson 
36105 E. 124th Avenue 
Hudson, CO 80642 
                                 
RE: Ground Penetrating Radar Survey, Magnetometer Survey, and Excavations 

Well Investigation Report  
Complaint No. 200412560 

 SWNW Section 33 – Township 1 South – Range 64 West  
 Adams County, Colorado 
 
Mr. Ohlson: 

On September 9, 2015 LT Environmental, Inc., (LTE) under the direction of the Colorado 

Oil and Gas Conservation Commission (COGCC) conducted a Ground-Penetrating 

Radar (GPR) survey and exploratory excavations at your property.  This survey and 

exploratory excavations were conducted in response to your complaint that a linear 

ground subsidence area (see Figure 1) in your horse corral was due to ground 

subsidence at or adjacent to the former UPRR Pan Am B#1 well (API 05-001-06230), now 

plugged & abandoned. The location of the former O&G well, based on well records, is 

in the vicinity of your horse corral; although south of the corral footprint (Figure 2). 

LTE enlisted the assistance of PinPoint, L.L.C. (PinPoint) to conduct the GPR survey 

which used a GSSI SIR-3000 system with a 400 MHz dipole antenna.  A discussion of 

the GPR operation and ability to detect subsurface anomalies in provided in the 

summary report Ground-Penetrating Radar Survey and Exploratory Excavations, Ohlson 

Property, Hudson, Adams County, Colorado; LT Environmental, Inc., September 22, 2015.  
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Ohlson  
Complaint No. 200412560 
October 15, 2015 
Page 2 
 

 

A copy of the report is provided as Attachment 1.  The following is a brief summary of 

the investigation findings. 

 

GPR AND MAGNETOMETER SURVEY FINDINGS 

PinPoint investigated 4 grids (Figure 3).  Grid 1 was located due east of the horse corral 

in an area previously partially investigated by the COGCC in 2008 (Site Investigation, 

COGCC Complaint #200095139, Ohlson Property: Leppert Associates, Inc., May 6, 2008) 

and shown on Figure 3.   

Grid 1 survey provided PinPoint with site calibration of the GPR instrument.  No 

anomalies identifiable as metallic were observed in the Grid 1 survey area. 

Grid 2 was located in the area south of the horse corral where existing well records 

place the location of the former oil & gas well.  Several metallic anomalies were 

identified and excavations (2, 3, and 5) were dug to approximately a 5 foot depth below 

the ground surface.  Metal was found in each of the excavations (metal – cathode 

protection strap, nail and small metal plate, small section of metal pipe). 

Grid 3 was located in your horse corral directly south of the ground subsidence area 

and adjacent to your southern corral fence.  Two anomalies were recorded and 

excavations 7 and 8 were dug to approximately a 4 foot depth below the ground 

surface.  The excavation at anomaly 7 found no metal and excavation 8 yielded some 

metal debris. 

Grid 4 was located over the central and northern part of your horse corral due north of 

the ground subsidence area.  One GPR anomaly was observed and the subsequent 
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Ohlson  
Complaint No. 200412560 
October 15, 2015 
Page 3 
 

 

excavation yielded a gallon sized metal can.   No other GPR anomalies were observed in 

Grid 4. 

LTE also conducted two excavations unrelated to the GPR survey; one excavation was 

completed along the alignment of the ground subsidence within the horse corral 

(excavation 1 on Figure 3) and the other, excavation 4, completed in an area where the 

magnetometer detected a possible metal anomaly (Figure 3).   

Excavation 1.  The excavation along the subsidence area uncovered no direct cause for 

the subsidence.  Some minor metal debris (trash) was uncovered.  The ground 

subsidence is located only in the upper few feet (around 2 feet or shallower) of the 

corral and appears to be minor ground settling perhaps related to site construction.   

Excavation 4.  Excavation 4 was dug based on a magnetometer anomaly.  No metal was 

uncovered and the excavation appeared to be undisturbed soils. 

LTE and the COGCC did not detect the presence of any methane or other gases while 

completing the investigation and excavation activities.  

 

WATER WELL SAMPLING 

On September 9, 2015 the COGCC collected a sample from your water well submitted 

the sample to Test America Laboratories in Arvada, Colorado (Test America).  The 

sample was analyzed for volatile organic compounds (VOCs) via US EPA method 

8260B.  A copy of the analytical laboratory report is attached (Attachment B) 

As you are aware, the COGCC has sampled your water well on five previous occasions; 

September 2006, March 2008, September 2010, September 2014, and January 2015.  The 
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results from the five previous sampling events and the September 2015 are shown on 

Table 1 (Attachment C). 

 

 

 

DISCUSSION OF ANALYTICAL RESULTS 

The Water Quality Control Commission (WQCC) of the Colorado Department of Public 

Health and Environment (CDPHE) established “Domestic Use – Quality” Human Health 

and Secondary Drinking Water Standards in Regulation 41 “The Basic Standards for 

Groundwater” (5CCR 1002-41).  It is important to note that these standards were 

established for municipal public drinking water supplies, and that people often use and 

consume groundwater from private wells that exceeds these standards.   

  
VOLATILE ORGANIC COMPOUNDS ANALYTICAL RESULTS 
 
A target list of 60 volatile organic compounds was used during analysis of water from 

your well.   Benzene detected above the method detection limit in the sample from your 

well at a concentration of 0.010 mg/l.  This concentration exceeds the CDPHE human 

health standard of 0.005 mg/l.  Benzene was previously detected at 0.0091 mg/l 

(September 5, 2014) and 0.0094 mg/l (January 13, 2015) in samples of your water well.  

Toluene was detected at a concentration of 0.008 mg/l in the September 9, 2015 sample.  

The CDPHE human health standard for toluene is 0.56 mg/l. 

 
CONCLUSIONS 

Subsidence Investigation 
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Based on the investigation findings, the minor ground subsidence in your horse corral 

does not appear to be related to the former UPRR Pan Am B#1 well (API 05-001-06230).  

Over-excavation of the area uncovered no underlying cause for the subsidence which 

was found to be limited to the upper few feet of soil.  It is possible that the subsidence is 

related to minor ground subsidence from naturally occurring conditions or site 

construction.  

 

 
GPR and Magnetometer Survey 
 
The GPR survey did uncover some minor metal debris, however, the former UPRR Pan 

Am B#1 well location was not found.  LTE suggests that the configuration of the metal 

horse corral which resulted in discontinuous survey areas, along with subsurface metals 

debris possible reasons for not locating the former well location.  Based on the extent of 

the surveys and excavations, the location of the former well is unlikely to be within the 

footprint of your horse corral. 

 

Water Well Sampling 
 
As in the earlier (9/5/2014 and 1/132015) samplings, benzene above the State of 

Colorado water quality standard was observed in this sampling event (at similar 

concentrations [0.0091 mg/l, 0.0094 mg/l, and 0.010 mg/l]).    In an earlier letter (March 3, 

2015), you were informed that investigation samples from your water well showed 

evidence that your water well is not isolated from surface water infiltration and any 

actions (such as spills, etc.) near your water well could introduce undesirable 
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compounds into your water system.  There is no evidence that the occurrence of the 

benzene in your water well is due to oil & gas activity in your area or on your property. 

 

The COGCC maintains a water quality database where the results from your water well 

sample are recorded.   

 

The COGCC did not identify any issues related to the former UPRR Pan Am B#1 well at 

your horse corral during the investigation and, therefore, has determined that no 

violations occurred related to your complaint.  Accordingly, the COGCC has closed the 

complaint and will not issue a notice of alleged violation (NOAV) related to this 

complaint. 

 

As a complainant, you have the right to file an application requesting an Order Finding 

Violation (OFV) before the full Commission, per Rules 522.a.(4) and 503.b.(4).   You also 

have the right to make a public comment at a Commission hearing.  A schedule of 

Commission hearings is located at http://cogcc.state.co.us/Hearings/Hearings.html. 

 

If you have any questions related to filing an application or making a public comment 

at a Commission hearing, please contact the Hearings Manager at 303-894-2100. 

 
 
Respectfully, 
 
Colorado Oil and Gas Conservation Commission  
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Robert H. Chesson 
Environmental Protection Specialist – Northeast Colorado 
 
Enclosures: Attachment 1  LTE Summary Report 

Attachment 2   Laboratory Analytical Reports 
Attachment 3   Analytical Summary Table     

  
cc:  John Axelson, COGCC w/o Attachment 2 
  Greg Deranleau, COGCC w/o Attachment 2 
  Steve Jenkins, COGCC w/o Attachment 2 
  Douglas Birkbeck, BP America 
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Figure 1 
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Figure 2 – Location of former UPRR Pan Am B#1 Well 

Investigation area 
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Leppert Excavation 
(2008) 

Figure 3 

Modified from 
 LTE 2015 
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December 15, 2017
 
 
Mr. Gary Ohlson 
36105 E. 124th Ave. 
Hudson, CO 80642 
 
 
Re: COGCC Complaint #200444693 – Final Resolution 
 
 
Dear Mr. Ohlson, 
 
 
The Colorado Oil & Gas Conservation Commission (COGCC) received Complaint 
#200444693 from you on November 21, 2017, regarding water quality and the 
presence of benzene in groundwater drawn from your water well. 
 
COGCC staff has reviewed the prior complaints (#200095139 filed in 2006 and 
#200412560 filed in 2014) and the final resolutions for each complaint.  In addition, 
staff has reviewed the November 7, 2017, letter from Hirsch-Gibney, LLC.  Based on 
review of this information, COGCC has determined there is no basis for additional 
investigation and has closed the current complaint.  Further, COGCC has reviewed the 
records for the plugged and abandoned well on your property and does not find any 
information that indicates the well was operated or plugged in violation of applicable 
rules at the time.  As you know, COGCC has conducted multiple investigations at your 
property looking for the former wellhead, remnant facilities, or latent contamination; 
in those investigations, COGCC has found no evidence that would support further 
action.   
 
Although you already use a water treatment system to remove benzene and other 
potential contaminants from the groundwater, if you have additional concerns 
regarding water quality, you may wish to contact the Colorado Department of Public 
Health and Environment – Water Quality Control Division; contact information was 
previously provided. 
 
At the conclusion of your previous complaint #20412560, your rights as a complainant 
included a 28-day period in which you could petition the Commission to review the 
staff determination.  That right was not exercised and COGCC considers this matter 



Mr. Gary Ohlson 
December 15, 2017 
Page 2 
 

 

resolved.  If, through your own investigation, you find evidence that oil and gas 
facilities were improperly managed or closed in violation of applicable rules at the 
time, resulting in impacts to soil or groundwater resources, COGCC may reconsider 
the need for additional investigation.  
 
 
Sincerely, 
 
 
 
 
John Axelson, P.G. 
East Environmental Supervisor 
 
Cc. Matthew J. Lepore – COGCC Director 

Greg Deranleau – COGCC Environmental Manager 
 Julie Prine – COGCC Hearings Manager 



Sampling Point Sampler
Date 

Sampled Date Analyzed Laboratory Lab ID No. Method pH TDS Spec. Cond Bromide Chloride Flouride Nitrate Nitirite Sulfate AlkalinityBC. AlkalinityC. Alkalinity Barium Calcium Iron Magnesium Manganese Potassium Sodium Selenium GRO Benzene Toluene EthylBT. Xylenes Methane
mg/L umhos/cm mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered
Ohlson Water Well COGCC 25-Sep-06 26-27-Sep-06 Severn Trent D6I260286-001 8260/8270/various 9 740 1,200      0.44 46 0.72 <0.50 <0.50 350 130 120 11 19 9,900 380 900 18 <3,000 260,000 <15 38 <0.5 31 <0.5 <0.5 <5
Ohlson 1 Leppert 18-Mar-08 26-30-Mar-08 Test America D8C180299-001 8260/8270/various 8.6 770 1,300      0.46 50 0.67 <0.10 <0.10 410 150 150 <5 18 10,000 170 1,000 22 <3,000 250,000 <15 na <1 1.6 <1 <2 8.7
Ohlson 1 Terracon 27-Sep-10 2-5-Oct-10 Test America 280-7778-1 various 8.75 820 1,300      0.49 48 0.63 <0.019 <0.019 430 130 120 6.6 21 13,000 280 1,100 43 2,200 290,000 6.3 na <0.5 <0.5 <0.5 <0.5 12
Ohlson-1 Terracon 5-Sep-14 8-15-Sep-14 Test America 280-59666-1 8260/8270/various nm 870 nm 0.51 50 0.58 <0.10 <0.10 500 120 120 <5 18 12,000 180 1,200 30 <3,000 270,000 <15 na 9.1 <1 <1 <2 54
Ohlson-1 Terracon 1-Oct-14 2-Oct-14 ALS Lab Group 1410032-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 9.2 <1 <1 <2 --
Ohlson-2 Terracon 1-Oct-14 2-Oct-14 ALS Lab Group 1410032-2 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na <1 <1 <1 <2 --
(inside house)
Ohlson-1 COGCC 1-Oct-14 6-Oct-14 Test America 280-60645-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 6.8 <1 <1 <2 --
Ohlson-2 COGCC 1-Oct-14 6-Oct-14 Test America 280-60645-2 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na <1 <1 <1 <2 --
(tap in house?)
Ohlson Stock COGCC 16-Oct-14 22-Oct-14 Test America 280-61329-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 4.3 <1 <1 <2 --
Ohlson-2nd COGCC 10-Nov-14 12-Nov-14 Test America 280-62375-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 7.2 <1 <1 <2 --
Ohlson Well COGCC 13-Jan-15 14-15-Jan-15 Test America 280-64325-1 8260/8270/various 8.73 850 1,100      0.53 50 0.73 <0.10 <0.10 460 130 120 6.8 21 14,000    170 1,400          37 <3000 300,000         <15 na 9.4 <1 <1 <2 77
Ohlson House COGCC 13-Jan-15 14-Jan-15 Test America 280-64325-2 8260 Chlorform reported at 1.9 ug/L -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- <1 <1 <1 <2 --
Ohlson COGCC 9-Sep-15 22-Sep-15 Test America 280-73997-1 8260 -- -- -- -- -- --  --  -- -- -- -- -- -- -- -- -- -- -- -- -- na 10 8 <1 <3 --

USGS Arapahoe filtered unfiltered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered filtered unfiltered unfiltered unfiltered unfiltered unfiltered unfiltered
DENV-134 USGS ADAMS not available not available not available 8.51 286           431 0.06 3 2 33.6 199 234 35.36 5,950 10.23 892 23.861 1,173          102,500         <0.4 <0.021 0.08 <0.03 <0.038 --
DENV-166 USGS ADAMS not available not available not available 8.34 314           512 0.12 6 1 82.6 160 190 36.388 14,230 6.849 1,961 29.809 1,771          94,600           <0.4 0.03034 <0.02 <0.03 <0.038 --
DENV-170 USGS ADAMS not available not available not available 8.57 1,022        1,246 1 40 1 554.4 119 142 10.842 25,510 16.26 2,063 72.318 2,267          330,100         <0.4 <0.021 <0.02 <0.03 <0.038 --
DENV-175 USGS ADAMS not available not available not available 8.66 365           576 0.06 4 4 0.1 301 359 20.03 1,862 5.731 205 4.127 786             134,700         0.24 <0.021 <0.02 <0.03 <0.038 --

Produced Water presumed unfiltered
UPRR 23 PAN AM B 2 KP Kauffman 1-Nov-79 Industrial Labs 451668 collected from Pit -- 1,900 13 225 nd 33,000 na 43,000 -- 94,000 12,000,000 -- -- -- -- --
WENZEL-HOSMER 4-4 KP Kauffman 18-Mar-76 Halliburton Serv 451606 np 24,820 14,843 105 -- <0.1 644,000 223 123,000 -- -- 8,882,000 -- -- -- -- --

Ohlson average values------------> >> 8.77 810 1225 0.49 49 0.67 430 132 126 19 11,780    236 1,120          28               2,839          274,000         6.3 38 8 14 38
Average concs Arapahoe Adams------------->>> 8.52    497           691         0.19       13            2              168       195        231             26           11,888    10            1,280          33               1,499          165,475         0.06        -- -- -- -- --
Average concs two nearby oil wells------------->>> 24,820 9,322      66         225 355,000  223 104,500      94,000 16,441,000    -- -- -- -- --

Notes
"--" - not analyzed 
nm - not measured
np - not provided
UPRR 23 PAN AM B 2 - located southeast and presumed hydraulically upgradient location in shalow water bearing zone from Ohlson property DENV-134 - 16.8 miles southeast of Ohlsons
WENZEL-HOSMER 4-4 - located south and presumed hydraulic up- and crossgradient location in shallow water-bearing zone from Ohlson property DENV-166 - 7 miles east-southeast of Ohlsons
USGS data collected 2003-05 and abstracted from USGS 2014b DENV-170 - 1.34 miles south-southwest - same neighborhood
Not all metals analyzed are listed in table from 2006 through 2015 - see lab sheets for additional detail DENV-175 - 15.93 miles west-northwest of Ohlsons
Cannot directly compare general chemistry and metals for COGCC results (totals) to USGS results (filtered)

GENERAL CHEMISTRY METALS - TOTAL TVH, Aromatics and Gas

Table 1: Summary of Analytical Results (ug/L and mg/L) of Ohlson Water Well (Permit No. 269807), USGS Arapahoe Aquifer Wells in Adams County 
and Produced Water from Nearby Oil Wells, 36104 East 124th Avenue, Hudson, Adams County, Colorado.  HirschGibney Project No. 0118-0001
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May 13, 2015 
 
Mr. Bob Chesson  
Colorado Oil and Gas Conservation Commission 
1120 Lincoln Street, Suite 801 
Denver, CO 80203 
   
  Re:  Remediation Summary and Request for “No Further Action” Status 
   Remediation of UPRR 23 Pan Am B #2 Partially Buried Produced Water Vessel  
   Facility No.: 113344; Adams County, Colorado 
 
Dear Mr. Chesson: 
 
K.P. Kauffman Company, Inc. (KPK) is respectfully submitting a summary of the remediation work 
performed to permanently remove the partially buried produced water vessel (Facility ID No. 113344) 
from the UPRR 23 Pan Am B #2 facility.  Attached is a full report detailing the removal of the partially 
buried produced water vessel, excavation of contaminated soil, soil sampling process, and the analyses 
of the soil samples. 
  
Due to the attainment of soil cleanup standards achieved at the UPRR 23 Pan Am B #2 facility, KPK 
respectfully requests a “No Further Action” status for this facility.  All further reclamation activities at 
the UPRR 23 Pan Am B #2 facility will be compliant with Colorado Oil and Gas Conservation Commission 
1000 Series Reclamation Regulations, which have been further detailed in the attached report. 
 
Please do not hesitate contacting me if you require any further information at (303) 825-4822 or at 
slaramesa@kpk.com 
 
Respectfully, 
 
 
 
Susana Lara-Mesa 
VP of Engineering 
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1. INTRODUCTION 

The UPRR 23 Pan Am B #2 facility (facility) was originally constructed with a partially buried wooden 

produced water vessel. The facility is located 1.68 miles east of the intersection of Imboden Road and 

East 120th Avenue, in Adams County, Colorado. Due to the age and construction material of the partially 

buried produced water vessel, K. P. Kauffman Company, Inc. (KPK) decided it necessary to properly 

remove it and route all production liquids to the one (1) 300 barrel (bbl)  above ground steel storage 

tank at the facility. Excavation to remove the partially buried produced water vessel began on November 

15, 2014.  A remediation plan provided in Form 27 was submitted to the Colorado Oil and Gas 

Conservation Commission (COGCC) on December 3, 2014, providing notification of the excavation plans 

and the discovery of volatile organic compounds (VOCs) in the soil under the partially buried produced 

water vessel, indicating a historical release of produced water. Following further investigation of the 

contaminated soil it was concluded that more than one (1) bbl of produced water had been released 

over time from the partially buried produced water vessel. The historical release was reported to the 

COGCC on January 29, 2015 via Form 19 (Document No. 400783833).   

Excavation of the removed partially buried produced water vessel was completed on April 29, 2015, to a 

depth of sixteen (16) feet (ft.) where clean soil was detected using a field photoionization detector (PID). 

A total of five (5) soil samples were collected from the excavation area on May 1, 2015, and delivered to 

Acccutest Laboratories (Accutest). The results of the laboratory analyses indicated analyzed compounds 

were either not detected or had concentrations below COGCC cleanup standards specified in Table 910-

1. 

2. FIELD ACTIVITIES  

2.1 Excavation 

The initial excavation of contaminated soil created an area of approximately forty-five (45) feet 

(ft.) wide, thirty (30) ft. long, and twelve (12) ft. deep (See Appendix A). The walls of the initial 

excavation area were scanned using a PID and showed various levels of VOCs, indicating that the 

contaminated soil had not been fully removed.  Before further excavation of contaminated soil 

continued, a direct push drill rig (Geoprobe) was used at the facility to define the extent of 

contaminated soil (See Appendix A). Once the extent of the produced water release was 

delineated, excavation resumed. The final excavation was completed on April 29, 2015, to a 
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depth where clean soil was detected with a PID. At the conclusion of the excavation process, 

KPK had removed enough soil to create an excavation area roughly sixty (60) ft. wide, forty-two 

(42) ft. long, and twelve (16) ft. deep (See Appendix A). 

KPK removed 430 yards of contaminated soil from location and hauled it to a certified disposal 

facility in accordance with COGCC Rule 907. Soil manifests for the contaminated soil have been 

included in Appendix D.  

2.2 Soil Sampling 

In accordance with COGCC Rule 910.b.(3).B, five (5) soil samples (Accutest Job No. 70290) were 

collected from the partially buried produced water tank excavation area on May 1, 2015.  The 

soil samples were collected at a depth of sixteen (16) ft. below ground surface (BGS).  The 

excavation area and soil sample locations have been illustrated in Appendix A.  The soil samples 

were handled with nitrile gloves, placed in a sanitary sample container, and properly labeled 

with sample number and location of sample collection.  The samples did not exhibit any staining 

or discoloration. A PID was used to measure VOCs for each soil sample collected. Readings from 

the PID indicated a small presence of VOCs in only one of the soil samples, Sample No. 1 

(ACCUTEST Sample ID D70290-1). The PID reading was 0.1 ppm. 

Top soil was present in the excavation from the surface to a depth of one (1) foot BGS.  The top 

soil was underlain by sand and gravel.  Groundwater was not encountered during the excavation 

or the sampling process. 

2.3 Analytical Results 

The collected soil samples were placed in a cooler with ice and delivered to Accutest under 

chain-of-custody documentation the same day of sampling, May 1, 2015. Per COGCC Rule 

910.b.(3).C, all soil samples were analyzed for benzene, toluene, ethylbenzene,  xylenes (BTEX), 

Total Petroleum Hydrocarbons (TPH) – Diesel (DRO), Gasoline Range Organics (GRO), Electrical 

Conductivity (EC), Specific Gravity (SG), Sodium Adsorption Ratio (SAR), and pH. 

The laboratory results indicated soil samples collected from the excavation area were either not 

detected or below the COGCC reporting limit based on parameters established in Table 910-1 

for BTEX, TPH (GRO), TPH (DRO), EC, SG, SAR, and pH. The only concentration of TPH (DRO) 

compounds were found in Accutest Sample ID D70290-1, at a concentration level of 64.0 mg/kg, 

UPRR 23 PAN AM B #2, Adams County, CO  Doc. No. (400783833) 
 



  

which is consistent with the sample producing the a field PID reading. The laboratory results 

have been summarized in Appendix B.  The laboratory analytical reports and chain-of-custody 

forms provided by ACCUTEST are included in Appendix C. 

3. CONCLUSIONS AND RECOMMENDATIONS 

The excavation reached a depth that produced clean readings using a field PID. Five (5) soil samples 

were collected from various locations within the excavation area. No staining or discoloration was 

observed in any of the soil or in the samples collected from within the excavation area. All five (5) soil 

samples were analyzed for BTEX, TPH (GRO and DRO), EC, SG, SAR, and pH.   The laboratory results 

indicate that BTEX and TPH (GRO) was not detected in the collected soil samples and TPH (DRO) was 

only found in one (1) sample with a measured concentration of 64.0 mg/kg. EC, SG, SAR, and pH 

measurements from all samples analyzed were below the COGCC cleanup standards specified in Table 

910-1. 

Based on the analytical results, additional work at the property is not warranted at this time. KPK will fill 

the excavation area with clean fill dirt and properly re-contour and re-vegetate the area to its natural 

state pending the COGCC’s approval of this NFA request. 
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Appendix A: Location Maps 
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Appendix B: Comparison of Results with Table 910-1 Standards 

 

 

 

 

 

 

 

 

UPRR 23 PAN AM B #2, Adams County, CO  Doc. No. (400783833) 
 



  

 

 

Contaminant of Conern Concentrations
COGCC Table 910-1 Parameters D70290-1 D70290-2 D70290-3 D70290-4 D70290-5

TPH (total volatile and extractable petroleum 
hydrocarbons) - GRO (Gasoline Range Organics) 500 mg/kg ND ND ND ND ND
TPH (total volatile and extractable petroleum 
hydrocarbons) - DRO ( Diesel Range Organics) 500 mg/kg 64.0 ND ND ND ND
Benzene 0.17 mg/kg2 ND ND ND ND ND
Toluene 85 mg/kg2 ND ND ND ND ND
Ethylbenzene 100 mg/kg2 ND ND ND ND ND
Xylenes (total)  175 mg/kg2 ND ND ND ND ND
Acenaphthene 1,000 mg/kg2

Anthracene 1,000 mg/kg2

Benzo(A)anthracene 0.22 mg/kg2

Benzo(B)fluoranthene 0.22 mg/kg2

Benzo(K)fluoranthene 2.2 mg/kg2

Benzo(A)pyrene 22 mg/kg2

Dibenzo(A,H)andthracene 0.022 mg/kg2

Fluoranthene 1,000 mg/kg2

Fluorene 1,000 mg/kg2

Indeno(1,2,3,C,D)pyrene 0.22 mg/kg2

Napthalene 23 mg/kg2

Pyrene 1,000 mg/kg2

Benzene 5 µg/l3

Toluene 560 to 1,000 µg/l3

Ethylbenzene 700 µg/l3

Xylenes (total) 1,400 to 10,000 µg/l3

Electrical Conductivity (EC) < 4 mmhos/cm or 2x background 3.2 2.4 2.47 3.9 3.47
Sodium Adsorption Ration (SAR) < 125 2.54 2.41 1.26 4.91 4.2
pH 6-9 8.81 9.04 8.76 8.92 8.67

Total Dissolved Solids (TDS) < 1.25 x background3

Chlorides < 1.25 x background3

Sulfates < 1.25 x background3

Arsenic 0.39 mg/kg2

Barium (LDNR True Total Barium) 15,000 mg/kg2

Boron (Hot Water Soluble) 2 mg/l3

Cadmium 70 mg/kg2,3

Chromium (III) 120,000 mg/kg2

Chromium (VI) 23 mg/kg2,6

Copper 3,100 mg/kg2

Lead (inorganic) 400 mg/kg2

Mercury 23 mg/kg2

Nickel (soluble salts) 1,600 mg/kg2,6

Selenium 390 mg/kg2,6

Silver 390 mg/kg2

Zinc 23,000 mg/kg2,6

Liquid Hydrocarbons including condensate and oil Below detection Level

*ND = NON DETECT

Comparison of COGCC Table 910-1
Accutest Project Number(s): D70290

Concentration Levels

Liquid Hydrocarbons in Soils and Ground Water

UPRR 23 PAN AM B #2

Organic Compounds in Soil

Organic Compounds in Ground Water

Inorganics in Soils

Inorganics in Ground Water

Metals in Soils

Sampling Results
Date Sampled: 05/01/2015
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