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TRIP REPORT 

 

Lone Pine Inc. Oil Spill 

Near Walden, Jackson County, Colorado 

 

1.0 INTRODUCTION 

URS Operating Services, Inc. (UOS) was tasked by the Environmental Protection Agency (EPA), under 

Superfund Technical Assessment and Response Team 3 (START) contract # EP-W-05-050, Technical 

Direction Document (TDD) No. 1204-09, to provide technical support to the EPA Region 8 On-Scene 

Coordinator (OSC) in conjunction with an Emergency Response (ER) to a release from the Lone Pine Inc. 

(aka Lone Pine Gas Inc.) (“Lone Pine”) tank battery and treatment facility (“the facility”), located 

approximately 11 miles west of Walden, Colorado. The release apparently occurred in December 2011 

but was not reported to the National Response Center.   

Specifically, START was tasked to assist the OSC with a thorough assessment and documentation of oil 

impacts to Spring Gulch Creek and Hell Creek from a point immediately below the facility discharge 

point to the downstream extent of impacts (“the site”). Assessment activities were conducted from April 

25 through 27, 2012 and included: 

 visual assessment of the extent and degree of contamination; 

 semi-quantitative analysis of hydrocarbon concentrations in stream sediments using 

immunoassay analytical testing; 

 collection of sediment samples for laboratory analysis; 

 collection of a water sample from Spring Gulch Creek at a location where livestock appear to 

regularly access the creek for drinking water; 

 collection of an effluent sample from the facility discharge; 

 photo documentation and global positioning system (GPS) surveying of impacted areas and 

sampling locations; and 

 GPS surveying of monitoring wells installed at the site. 

START field activities followed the site-specific draft Sampling and Analysis Plan (UOS 2012a), the site-

specific Health and Safety Plan (UOS 2012b), applicable UOS Technical Standard Operating Procedures 

(TSOPs) (UOS 2005), and the Emergency Response Program Generic Quality Assurance Project Plan 

(QAPP) (UOS 1999). 
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Site activities were documented in the site-specific logbook, included as Appendix A. Appendix B 

contains the site photo log, and Appendix C contains a table of effluent parameters and discharge limits 

from the facilities discharge permit. Laboratory analytical results and chains of custody are supplied in 

Appendix D. 

In summary, the assessment activities identified oil contamination with Spring Gulch Creek, and then 

Hell Creek, to a point at least 4 stream miles downstream of the facility. Detailed visual assessment of 

creek sediments indicated that impacts were far more reaching than initially indicated. It is possible that 

contamination observed in sediment may be related to prior releases from the facility, such as that which 

occurred in 2006 (UOS 2006).  

2.0 BACKGROUND AND SITE HISTORY 

The Lone Pine facility is located approximately 11 miles (14.5 road miles) west of Walden, Colorado in 

Jackson County (Figure 1) and consists of a treatment works for the adjacent Lone Pine oil field (Photo 

1). The principal products from the field include crude petroleum and natural gas. After oil and formation 

water is withdrawn from the field wells, initial oil/water separation occurs in vertical tanks. Process 

wastewater is removed from the vertical tanks and sent to a series of six settling ponds for treatment. 

Treatment consists of further oil/water physical separation utilizing oil booms (Photo 2), followed by 

alternating splash aeration and solids settling (CDPHE 2010). After treatment, water is discharged 

through a weir into a gulley (Photo 3), and then travels approximately 370 feet to the northwest before 

draining into Spring Gulch Creek (Figure 1) (Photo 4), part of the headwaters of the North Platte River. 

The North Platte River is located approximately 8.5 river miles downstream of the facility. 

The facility discharge is regulated under the Colorado Discharge Permit System permit number COG-

600000 for “Industrial Minimum Discharge” (CDPHE 2010). Lone Pine is authorized to discharge under 

this permit via permit certification number COG-600464. This permit was scheduled to expire on July 31, 

2006, but both the permit and certification have been administratively extended by the Colorado Water 

Quality Control Division (CDPHE 2010). A table of effluent parameters and discharge limits from the 

permit is included in Appendix C. 

On or around December 15, 2011, operations at the facility resulted in a discharge of oil to the treatment 

ponds and then into Spring Gulch Creek. According to Colorado Oil and Gas Commission (COGC) field 

inspection reports, free petroleum product was noted downstream from the facility on December 20, 
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2011. On January 3, 2012, oil was noted in all facility pits, and removal of contaminated soil from the 

gulley between the discharge and Spring Gulch Creek was underway.  

The release was not reported to the EPA’s National Response Center. The EPA Emergency Response 

program became aware of the release after concerned landowners contacted the EPA on April 3, 2012. An 

initial field assessment conducted by the OSC on April 5, 2012 confirmed impacts to Spring Gulch Creek 

to at least its confluence with Hell Creek. Impacts included oiled vegetation and staining, particularly at 

bends and turns in the creek. Oiled rocks were noted, but no hydrocarbon sheen was visible at the time. 

The EPA has previously responded to a release from the Lone Pine oil field, which occurred when a break 

in a 4-inch pipeline owned by Lone Pine Gas released an unknown amount of crude oil and production 

water into Hell Creek during the winter of 2006-2007 (UOS 2006). EPA oversaw remediation activities at 

the site, including the placement of sorbent booms, the removal of contaminated soil and snow, and the 

pressure washing of oiled-stained stream banks. Impacts to Hell Creek were noted as far downstream as 

County Road 5 (approximately 3.5 miles downstream from the pipeline). 

The purpose of this Emergency Response was to assist the OSC with the further detailed assessment of 

impacts from the spill. Assessment was to be completed to a degree sufficient enough for the potentially 

responsible party to be able to complete the required removal action prior to spring runoff. 

Land use surrounding the facility and the creeks is primarily agricultural. Cattle were observed in the 

vicinity of Hell Creek and, according to a local land owner, use the creek for drinking water. It is 

understood that all local residents utilize ground water for drinking purposes. U.S. Fish and Wildlife 

Service National Wetlands Inventory mapping shows the near-continuous presence of palustrine emergent 

wetlands from the facility to the North Platte River (USFWS 2012). Evidence of wildlife in Hell Creek 

below its confluence with Spring Gulch Creek included mink and deer tracks, and an abandoned beaver 

dam. 

Spring Gulch Creek flows generally northeast from the facility for 1.1 miles before merging with Hell 

Creek (Figure 1). Hell Creek then flows generally east for approximately 0.2 mile to an irrigation 

diversion (the Sorenson Ditch), then 1 mile to the east to a second diversion (the Hell Creek Ditch) and 

meanders east for approximately 2.5 miles to a third diversion (the Homestead Ditch). Hell Creek 

continues east a further 1.9 miles to where it drains into the North Fork of the North Platte River. The 

North Platte River is approximately 1.8 miles further downstream. The total stream distance between the 

facility and the North Fork of the North Platte River is 6.7 miles. The total stream distance between the 
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facility and the North Platte River is approximately 8.5 miles. The total stream length of Hell Creek from 

its confluence with Spring Gulch Creek to the background sample location on Hell Creek is 1.3 miles. 

3.0 SITE ACTIVITIES 

START members Jeff Miller (project manager) and Nat Williams (Geographic Information System 

[GIS]/data manager) met with EPA On-Scene Coordinators (OSC) Kerry Guy and Martin McComb at the 

EPA Region 8 office on Tuesday, April 24, 2012 to discuss project data needs and logistics. It was 

decided in the meeting that the following action plan would be followed in the field: 

 Day 1 (April 25): mobilize to site; conduct visual assessment and GPS surveying of Spring 

Gulch Creek and Hell Creek from facility to the downstream extent of contamination 

(reconnaissance); collect a limited number of samples for total petroleum hydrocarbon (TPH) 

immunoassay analysis; initiate GIS viewer (by START employees in Denver office); 

 Day 2 (April 26): collect laboratory samples from Spring Gulch Creek and Hell Creek; collect 

water samples from facility discharge and possibly from Spring Gulch Creek upstream and 

downstream of discharge entry point; update GIS viewer by START office; and 

 Day 3 (April 27): collect additional samples and GPS survey data from any data gaps identified 

from GIS viewer; demobilize from site; deliver samples to laboratory in Denver. 

The above action plan was generally followed in the field, although the visual assessment portion was 

extended due to the greater extent of contamination discovered in the field. 

3.1 DAY ONE (Visual Assessment and Immunoassay Testing) 

START mobilized to the site on Wednesday, April 25, leaving Denver at 0900 hours and arriving 

at the facility at approximately noon. START immediately began performing the assessment of 

Spring Gulch Creek starting from a location approximately 1,000 feet downstream of the point 

where the facility discharge empties into the creek. START members were approached by Bob 

Timberman (local land owner) soon after arrival at the site and later by Ray Parker (Lone Pine 

treatment facility operator). Both parties briefly discussed the site and spill with START, but 

were informed by START that the OSC would be on site shortly and would be better able to 

answer any questions they may have. The OSC joined START with the performance of 

assessment activities at approximately 1500 hours. 
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The visual assessment technique employed by START involved use of a Sharpshooter shovel to 

open a deep, narrow hole within low-energy areas of the stream that contained fine-grained 

sediment (e.g., point bars, cut off channels). If oil was present, disturbing stream sediments in this 

manner would result in the generation of hydrocarbon sheen (Photos 5, 6). The assessment 

revealed that all areas of fine-grained sediment occurring within Spring Gulch Creek would 

generate sheen when disturbed. 

Areas of oiled vegetation were readily identifiable by the presence of a dark coating of weathered 

oil on the surface (Photo 7). A subjective degree of contamination (i.e., light, medium, heavy) 

was assigned to each area of affected vegetation, and each length of impacted vegetation was 

surveyed using GPS. 

Discrete areas of sediment were not surveyed using GPS, as every area of fine-grained sediment 

present in the creek bed was found to be contaminated. Photographs of impacted sediment and 

areas of vegetation were collected at regular intervals to document the degree and extent of 

contamination. Sediment contamination was documented the entire stream length assessed during 

the first day of the assessment, from approximately 1,000 feet below the facility to a point within 

Hell Creek approximately 1.45 miles downstream. Approximately 1,370 linear feet of streamside 

vegetation along Spring Gulch Creek was found to be coated with weathered oil (Figure 3). At 

the confluence of Spring Gulch Creek and Hell Creek only lightly-oiled vegetation was noted. 

Downstream of this point, and impacted vegetation was not documented. 

In addition to the visual assessment, seven locations were sampled for semi-quantitative TPH 

immunoassay analysis. Analysis was performed after the completion of field activities for the 

day. Analytical results confirmed that sediments visually determined to have “medium” to 

“heavy” contamination contained elevated concentrations of TPH. All other samples showed low 

levels of hydrocarbons. The locations sampled and immunoassay results are summarized in Table 

1 below: 
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TABLE 1 

Summary of Immunoassay Sample Locations and Results 

Sample ID Waterbody Location Description Rationale TPH 

(mg/kg) 

Photo # 

LP-IS-01 Spring Gulch 
Creek  

small pocket of fine- to 
medium-grained sediment 
within cut bank, with 
“medium” contamination 

determine screening-level 
concentration of sediment 
with “medium” 
contamination 

1,664 8 

LP-IS-02 Spring Gulch 
Creek 

small pocket of fine-grained 
sediment, with “heavy” 
contamination 

determine screening-level 
concentration of sediment 
with “heavy” contamination 

3,305  9 

LP-IS-03 Spring Gulch 
Creek 

“dry” wall of cut bank, above 
possible line of staining 

determine presence or 
absence of contamination 

190 10 

LP-IS-04 Spring Gulch 
Creek 

“wet” wall of cut bank, 
below possible line of 
staining 

determine presence or 
absence of contamination 

115 10 

LP-IS-05 Spring Gulch 
Creek 

fine-grained bank material 
approximately 6ʺ (inches) 
beneath area of heavily oiled 
vegetation 

determine presence or 
absence of contamination  

303 11 

LP-IS-06 Hell Creek gravel bank of what appeared 
to be “oil-armored” rocks  

determine whether dark 
color of rocks was of 
petroleum or mineral origin 

52 12 

LP-IS-07 Hell Creek very fine-grained sediment, 
with “medium” 
contamination 

determine screening-level 
concentration of sediment 
with “medium” 
contamination 

686 13 

mg/kg milligrams per kilogram 
 
 

START left the field at approximately 1915 hours on the first day of the assessment. START then 

met with the OSC to plan the following days activities, analyzed the immunoassay samples, and 

uploaded photographs and GPS survey data to START GIS support in Denver. 

3.2 DAY 2 (Visual Assessment and Laboratory Sampling) 

On the second day of the field activities, the primary objectives were to: 

 Continue visual assessment within Hell Creek in order to identify the downstream 

extent of contamination; 

 Conduct visual assessment of Spring Gulch Creek between the facility outfall and the 

point at which assessment activities began on Day 1; 
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 Conduct visual assessment of Hell Creek above its confluence with Spring Gulch 

Creek; 

 Collect sediment samples for laboratory analysis of TPH from both impacted and 

background locations on both creeks, as well as sediment from both the Sorenson and 

Hell Creek Ditches; and 

 Collect a water sample for laboratory analysis of volatile organic compounds (VOCs), 

metals, total suspended solids (TSS), and oil and grease from the facility outfall. 

After meeting with the OSC to confirm the plan for the day, START began the downstream 

visual assessment on Hell Creek at a point approximately 2.5 river miles downstream of the 

facility (sample location LP-SS-001 on Figure 2). Contaminated sediment was again noted within 

Hell Creek at this location (Photo 14). Sediment within the Hell Creek Ditch (north of and 

parallel to Hell Creek) and the Sorenson Ditch (south of and parallel to Hell Creek) did not 

appear to be contaminated. 

START collected laboratory TPH samples from sediment within Hell Creek (sample location LP-

SS-001 and its replicate LP-SS-021 [Photo 14]) and the two ditches (LP-SS-002 within Hell 

Creek Ditch [Photo 15] and LP-SS-003 within the Sorenson Ditch [Photo 16]), then proceeded 

farther downstream approximately 1.7 miles to a point on Hell Creek just upstream of a culvert 

beneath County Road 5, near the intersection of County Road 5 and County Road 12 West 

(approximately 4 miles downstream of the facility) (Figure 2). Again, the sediment within Hell 

Creek produced sheen at this location when disturbed. Laboratory sample LP-SS-004 was 

collected at this location (Figure 2) (Photo 17). 

START then proceeded upstream towards the facility, collecting laboratory samples from Hell 

Creek (sample locations LP-SS-005, -006, -007, and -009 [Photos 18, 19, 20 and 22]), and then 

Spring Gulch Creek (sample locations LP-SS-008, -010, -011, -014, -015, -016, -017, and -018 

[Photos 21, 23, 24, 26, 27, 28, 29, and 30]) along the way. Two profile soil samples (sample 

locations LP-SS-011 [0-2ʺ depth] and LP-SS-012 [2-6ʺ depth] [Photo 25]) were also collected 

from an area of heavily-oiled vegetation along Spring Gulch Creek. 

After completing sediment sampling, START documented and surveyed an additional area of 

impacted vegetation just below the facility (Photo 31). START also documented that water being 

discharged from the facility into Spring Gulch Creek was discolored and had a slight sheen 

(Photo 4). 
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At 1700 hours, START collected surface water sample LP-SW-001 from the facility outfall 

(Photo 3). Water quality parameters measured at the outfall are provided in Table 2 below: 

TABLE 2 

Water Quality Parameters from the Lone Pine Treatment Facility 

(April 26, 2012) 

pH Temperature (F / C) Conductivity (µS) 

7.6  55 / 12.8 1,269 
F/C degrees Fahrenheit/Celsius 
µS microSiemens 
 
 
A slight sheen was present on the surface of the water both on the pond and within the weir. 

START then prepared a trip blank (LP-SW-002) to be analyzed for VOCs to ensure no 

contaminants were introduced into samples during transit in the field and to the laboratory. 

A total of 19 sediment samples and 1 water sample (not including laboratory QA/QC samples) for 

laboratory analyses were collected on Day 2. Sampling details are provided in Table 4. 

START left the field at approximately 1730 hours on the second day of the assessment. START 

then met with the OSC to plan the following day’s activities, preserved samples, and uploaded 

photographs and GPS survey data to START GIS support in Denver. 

3.3 DAY 3 (Visual Assessment, Laboratory Sampling, and GPS Surveying) 

On the third and final day of the field activities, the primary objectives were to: 

 Continue visual assessment within Hell Creek in order to identify the downstream 

extent of contamination; 

 Collect sediment samples for laboratory analysis of TPH from areas identified on the 

GIS viewer as data gaps, including from a background location on Hell Creek; and 

 Collect a water sample for laboratory analysis VOCs, metals, TSS, and oil and grease 

from a location on Hell Creek used by cattle for drinking water. 

After meeting with the OSC to confirm the plan for the day, START began collecting additional 

sediment samples from Hell Creek above its confluence with Spring Gulch Creek, including 

location LP-SS-019 (Photo 32) and the background sample location LP-SS-020 (Photo 33). These 

locations were identified from the GIS viewer as spatial data gaps for sediment sampling. 
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START then proceeded to the facility area to survey the locations of six ground water monitoring 

wells that had been recently installed under the direction of the COGC (Photos 34, 35). 

From the facility, START continued downstream to the property of Bob Timberman to collect a 

surface water sample from Hell Creek from a location where cattle access the creek for drinking 

water (Photo 36). In an effort to mimic conditions when cattle would be present, START agitated 

the sediments prior to sampling, generating hydrocarbon sheen on the water surface (Photo 37). 

START then proceeded further down Hell Creek in order to collect an additional sediment sample 

from a spatial data gap identified from the GIS viewer. Samples LP-SS-022 and its replicate LP-

SS-023 were collected from Hell Creek at a point approximately 0.5 mile southeast of the Bohn 

Ranch, and 0.5 mile east of the Timberman property line (Figure 2). Heavy sheen was still noted 

from disturbed sediments at this location (Photo 38). 

At approximately 1210 hours, field work at the site concluded with the collection of sediment 

sample LP-SS-024 at a location on Hell Creek approximately 0.3 river mile upstream of the North 

Fork of the North Platte River (Photo 39). Sediment from various locations within this area did 

not appear to be contaminated, generating no sheen when disturbed. 

START proceeded to Walden, stocked the sample coolers with additional ice, and left Walden for 

the laboratory at approximately 1300 hours. START relinquished all samples to the laboratory at 

1615 hours. Chains of custody are included within Appendix D. 

4.0 SAMPLING METHODS AND ANALYTCIAL RESULTS 

All immunoassay sediment samples for TPH were analyzed by START during field activities. 

All laboratory samples were hand delivered by START on April 27, 2012 to: 

Accutest Laboratories 

4036 Youngfield Street 

Wheat Ridge, Colorado 80033 

Each cooler delivered to the laboratory contained a temperature blank. The cooler with the water samples 

also contained the trip blank identified as LP-SW-002. 
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Upon completion of TPH analysis at the Wheat Ridge laboratory, a subset of sediment samples was 

shipped to another Accutest laboratory for further analysis of total organic carbon (TOC) using analytical 

method SW846 9060M, and semi-volatile organics (SVOC) using analytical method MADEP EPH 

Revision 1.1: 

Accutest Laboratories of New England, Inc. 

50 D’Angelo Drive 

495 Technology Center West, Bldg. One 

Marlborough, Massachusetts  01752 

A summary of analytical methods by matrix is given below: 

Sediment/soil:   

 TPH using EPA Draft Method 9074 (immunoassay) (7 samples), 

 TPH using EPA Method 8015B (reported as diesel-range organics [DRO] [C10-C28] and 

oil-range organics [ORO] [>C28-C40]) (24 samples), 

 TOC using EPA method 9060M (3 samples), 

 SVOCs using method MADEP EPH Revision 1.1 (reported as C11-C22 aromatics, C9-

C18 aliphatics, C19-C36 aliphatics, and 17 polyaromatic hydrocarbons (PAHs)  (13 

samples). 

Water: 

 VOCs using EPA Method 8260B (two sample, plus one trip blank), 

 total and dissolved metals using EPA Method 200.8 (mercury was analyzed using EPA 

Method 245.1) (two samples),  

 oil and grease using EPA Method 1664A (two samples), and  

 TSS using Method SM20-2540D (one sample). 

Laboratory sediment and water sample locations are described above in Section 3.0 and are shown below 

in Table 3 and Figure 2. Details on sampling methods and results are provided in the sections below. 
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4.1 IMMUNOASSAY SEDIMENT SAMPLING 

Sediment for screening-level immunoassay testing for TPH using EPA Draft Method 9074 was 

collected into individual plastic zip top bags using a new disposable certified clean plastic scoop 

at each location. Immunoassay samples were placed into a cooler with ice, prior to transfer into 

individual dedicated plastic sample extraction tubes supplied with the test kit. Samples were 

extracted and analyzed in strict accordance with the manufacturer’s recommended methods, 

which included the preparation and analysis of both a blank and a calibration standard (Dexsil 

2009). 

4.2 IMMUNOASSAY SEDIMENT SAMPLE RESULTS 

Immunoassay sample results are presented above in Table 1, and shown on Figure 2. These 

screening-level analytical results confirmed that sediments visually determined to have “medium” 

to “heavy” contamination contained elevated concentrations of TPH (in the range of 686 to 3,305 

milligrams per kilogram [mg/kg]). All other samples showed low levels of hydrocarbons (i.e., 52 

to 303 mg/kg). 

4.3 LABORATORY SEDIMENT SAMPLING 

Sediment samples for laboratory TPH analysis using EPA Method 8015B (reported as DRO and 

ORO), TOC using EPA method 9060M, and SVOC using method MADEP EPH Revision 1.1, 

were collected by using a new disposable certified clean plastic sampling scoop at each location. 

Sediment samples were placed into 8-ounce certified clean amber glass jars, wrapped in bubble 

wrap, and immediately placed in a cooler with wet ice. 

4.4 LABORATORY SEDIMENT SAMPLE RESULTS 

Laboratory sediment and soil sample locations are presented in Table 3, and analytical results are 

summarized in Table 4. Sediment sample results from laboratory samples confirmed that 

concentrations of DRO and ORO were elevated above background concentrations in sediments 

displaying sheen when disturbed. Background concentrations of TPH (the combined results of 

DRO and ORO, or C10 through C40) were 54 mg/kg in the sample collected from Hell Creek (LP-

SS-020) and 63 mg/kg from the sample collected in Spring Gulch Creek (LP-SS-018). 

Concentrations of TPH in sediments in Spring Gulch Creek below the facility ranged from 1,532 

mg/kg to 40,000 mg/kg. Concentrations of TPH in sediments in Hell Creek above its confluence 
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with Spring Gulch Creek, but below the background location, ranged from 56 mg/kg to 585 

mg/kg. Concentrations of TPH in sediments in Hell Creek below its confluence with Spring 

Gulch Creek ranged from 109 mg/kg at the most downstream location (LP-SS-024) to 4,040 

mg/kg at a point approximately 2.5 river miles downstream of the facility (LP-SS-001). 

Sediment samples collected from the two irrigation supply ditches returned elevated TPH results 

of 266 mg/kg for the Hell Creek Ditch and 721 mg/kg for the Sorenson Ditch. 

Results from the two soil profile samples (sample locations LP-SS-012 [0-2ʺ depth] and LP-SS-

013 [2-6ʺ depth]) collected from an area of heavily-oiled vegetation along Spring Gulch Creek 

showed that the oil contamination in this area appeared to be confined to the surficial layer. The 

TPH results from sample LP-SS-012 were 87,300 mg/kg while the deeper sample was only 

slightly elevated above background concentrations (103 mg/kg). 

TOC analysis was subsequently conducted on a subset of three samples: LP-SS-010, LP-SS-018, 

and LP-SS-021. Results ranged from 11,500 mg/kg to 106,000 mg/kg, which is within the typical 

range for freshwater stream sediments. 

SVOC analysis was subsequently conducted on a subset of 13 sediment samples. The analytical 

method chosen provides for the analysis for 17 PAHs and the following hydrocarbon ranges: C9-

C18 aliphatics, C19-C36 aliphatics, and C11-C22 aromatics. Analytical results showed the following 

range of concentrations: C9-C18 aliphatics from non-detect (at 13 mg/kg) in both background 

sample locations (LP-SS-018 and LP-SS-020) to a maximum of 2,850 mg/kg in sample LP-SS-

012; C19-C36 aliphatics from non-detect (at 13 mg/kg) in both background sample locations (LP-

SS-018 and LP-SS-020) to a maximum of 7,750 mg/kg in sample LP-SS-012; and C11-C22 

aromatics from non-detect (at 26 mg/kg) in both background sample locations (LP-SS-018 and 

LP-SS-020) to a maximum of 4,620 mg/kg in sample LP-SS-012. 

Three PAHs were detected at concentrations elevated above background levels: 

benzo(a)anthracene (from non-detect at 0.51 mg/kg to a maximum concentration of 3.28 mg/kg), 

phenanthrene (from non-detect at 0.510 mg/kg to a maximum concentration of 3.04 mg/kg), and 

pyrene (from non-detect at 0.510 mg/kg to a maximum concentration of 3.33 mg/kg). 
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4.5 WATER SAMPLING 

Water sample locations are presented in Table 3, and select analytical results are summarized in 

Table 5. Two water samples were collected as part of the field activities. Water sample LP-SW-

001 was collected from the outfall from the treatment facility (Photo 3), and water sample LP-

SW-003 was collected from a location on Hell Creek downstream of its confluence with Spring 

Gulch Creek. Originally, the purpose of collecting sample LP-SW-001 was to see if 

concentrations of select analytes, including potentially dissolved copper, were within the permit 

discharge limits. The purpose of collecting LP-SW-003 was to gather data on water quality of an 

area that livestock use to access drinking water from Hell Creek. Subsequent to sampling, it was 

decided that the analytical suite for both water samples should be expanded (if possible, given the 

finite amount of sample that had been collected) to include analyses that would provide data 

helpful in assessing the ecotoxicity of the water. 

Water samples LP-SW-001 and LP-SW-003 were analyzed for VOCs using EPA Method 8260B, 

total and dissolved metals using EPA Method 200.8 (mercury was analyzed using EPA Method 

245.1), oil and grease using EPA Method 1664A, and TSS using Method SM20-2540D. Water 

sample LP-SW-002 (trip blank) was analyzed only for VOCs. Samples were collected by 

immersing certified clean sample containers appropriate to the associated analytical method used 

(i.e., 1-liter amber glass bottles for TSS and oil and grease, 500-milliliter [mL] high-density 

polyethylene bottles for metals, and 40-ml amber glass vials for VOCs) directly in the water 

being sampled. 

4.6 WATER SAMPLING RESULTS 

Select analytical results are summarized in Table 5. Analytical results for all VOCs were non-

detect for both field samples (LP-SW-001 collected from the facility discharge [Photo 3], and LP-

SW-003 collected from Hell Creek on the Timberman property [Photos 38 and 39]) as well as the 

trip blank (LP-SW-002). 

Oil and grease results for the two field samples ranged from 9.2 milligrams per liter (mg/L) in 

LP-SW-001 to 7.3 mg/L in LP-SW-003. Both results are below the facility discharge daily 

maximum limit of 10 mg/L (Appendix C). The concentration of TSS in the LP-SW-001 sample 

was 15.0 mg/L, below the facility discharge daily maximum limit of 3,500 mg/L (Appendix C). 
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The sample LP-SW-003 was not analyzed for TSS as the volume of water collected intended for 

this analysis was used to run an additional metal analysis instead. 

Analytical results from metals analysis showed that the water being discharged from the 

treatment facility (Photo 3) contained concentrations of total iron (1,440 micrograms per liter 

[µg/L]) elevated above the facility discharge permit limit of 1,000 µg/L (Appendix C). 

Concentrations of other metals appear to be elevated, including barium, which was elevated 

above the maximum contaminant limit (MCL) of 2,000 µg/L in both field samples (LP-SW-001: 

4,560 µg/L; LP-SW-003: 4,350 µg/L), and total sodium, which was found to be at a concentration 

of 373,000 µg/L in LP-SW-001. Background water samples (e.g., on Spring Gulch Creek 

upstream of the facility) were not collected for comparison. 

The analytical results and quality assurance criteria for these samples were not reviewed or 

validated. 
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TABLE 3  

Laboratory Sample Locations and Rationale 

Sample Matrix Sample ID Location Rationale 

Sediment LP-SS-001 Hell Creek below Spring Gulch Creek Document presence/absence of contamination. MS/MSD also collected 
here to test the precision of laboratory analytical methods. 

 LP-SS-002 Hell Creek Ditch Document presence/absence of contamination. 

 LP-SS-003 Sorenson Ditch Document presence/absence of contamination. 

 LP-SS-004 Hell Creek below Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-005 Hell Creek above Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-006 Hell Creek below Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-007 Hell Creek below Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-008 Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-009 Hell Creek above Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-010 Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-011 Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-014 Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-015 Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-016 Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-017 Spring Gulch Creek Document presence/absence of contamination. 

 LP-SS-018 Spring Gulch Creek Document background concentrations on Spring Gulch Creek. 

 LP-SS-019 Hell Creek Document presence/absence of contamination. 

 LP-SS-020 Hell Creek Document background concentrations on Hell Creek. 

 LP-SS-022 Hell Creek Document presence/absence of contamination. 

 LP-SS-024 Hell Creek Document presence/absence of contamination. 
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TABLE 3  

Laboratory Sample Locations and Rationale 

Sample Matrix Sample ID Location Rationale 

Soil LP-SS-012 Spring Gulch Creek, at oil-impacted 
vegetation (0-2”) 

Document degree of contamination. 

 LP-SS-013 Spring Gulch Creek, at same location as LP-
SS-012 (2-6”) 

Document presence/absence of contamination. 

Surface Water LP-SW-001 Outfall/discharge from facility Document concentrations of various analytes as compared to discharge 
permit limits. 

 LP-SW-003 Hell Creek at Timberman property Document presence/absence of contamination at a location where 
livestock access the creek to drink. 

QA/QC LP-SS-021 Hell Creek Replicate sample of LP-SS-001 collected to document the precision of 
sample collection procedures and laboratory analyses. 

 LP-SS-023 Hell Creek  Replicate sample of LP-SS-022 collected to document the precision of 
sample collection procedures and laboratory analyses. 

 LP-SW-002 Trip Blank (VOC analyses only) Document potential for contamination via transport. 
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TABLE 4 

Laboratory Sediment and Soil Sample Results (all results in mg/kg) 

Sample ID Sample 

Depth 

(inches bgs) 

TPH 

(C10-C40) 

TPH-DRO 

(C10-C28) 

TPH-ORO 

(>C28-C40) 

Aromatics 

(C11-C22)  

Aliphatics 

(C9-C18) 

Aliphatics 

(C19-C36) 

Benzo(a)  

anthracene 

Phenanthrene Pyrene TOC 

LP-SS-001 2-4 4,040 1,820 2,220 415 257 700 - - - - 

LP-SS-002 2-4 266 ND 266 - - - - - - - 

LP-SS-003 2-4 721 157 564 - - - - - - - 

LP-SS-004 2-4 2,108 938 1,170 288 153 395 - - - - 

LP-SS-005 1-4 243 95.9 147 - - - - - - - 

LP-SS-006 2-4 1,532 684 848 - - - - - - - 

LP-SS-007 2-4 2,102 932 1,170 - - - - - - - 

LP-SS-008 2-4 12,040 5,920 6,120 2,400 1,500 4,270 1.68 1.55 1.67 - 

LP-SS-009 2-4 585 176 409 53.9 ND 23.2 - - - - 

LP-SS-010 2-4 40,000 19,300 20,700 4,700 2,490 6,080 3.02 2.17 3.33 106,000 

LP-SS-011 2-4 33,200 17,000 16,200 1,240 802 1,850 0.758 0.748 0.925 - 

LP-SS-012 0-2 87,300 46,400 40,900 4,620 2,850 7,750 3.28 3.04 3.20 - 

LP-SS-013 2-6 103 ND 103 - - - - - - - 

LP-SS-014 2-4 1,923 883 1,040 - - - - - - - 

LP-SS-015 2-4 24,300 12,200 12,100 3,730 2,540 6,010 3.14 2.64 2.9 - 

LP-SS-016 2-4 6,770 3,490 3,280 1,380 791 1,840 0.814 0.736 J 0.936 - 

LP-SS-017 2-4 1,981 941 1,040 - - - - - - - 

LP-SS-018 2-4 63.4 ND 63.4 ND ND ND ND ND ND 11,500 

LP-SS-019 4-8 55.7 ND 55.7 - - - - - - - 

LP-SS-020 2-4 54.1 ND 54.1 ND ND ND ND  ND  ND - 
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TABLE 4 

Laboratory Sediment and Soil Sample Results (all results in mg/kg) 

Sample ID Sample 

Depth 

(inches bgs) 

TPH 

(C10-C40) 

TPH-DRO 

(C10-C28) 

TPH-ORO 

(>C28-C40) 

Aromatics 

(C11-C22)  

Aliphatics 

(C9-C18) 

Aliphatics 

(C19-C36) 

Benzo(a)  

anthracene 

Phenanthrene Pyrene TOC 

LP-SS-021 2-4 2,970 1,370 1,600 411 179 501 ND  ND ND  18,100 

LP-SS-022 2-6 467 142 325 - - - - - - - 

LP-SS-023 2-6 2,670 1,410 1,260 220 178 247 ND ND ND - 

LP-SS-024 2-6 109 ND 109 - - - - - - - 
 
ND not detected 
- not analyzed 
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TABLE 5 

Selected Water Sample Results (all results in µg/L) 

Sample ID VOCs Oil and 

Grease 

TSS Total Iron Dissolved 

Copper 

Total 

Manganese 

Dissolved 

Zinc 

Total Barium 

LP-SW-001 ND 9.2 15.0 1,440 < 4.0 223 59.3 4,560 

LP-SW-002 ND - - - - - - - 

LP-SW-003 ND 7.3 -* 16,300 9.2 1,200 139 673 
 
* not analyzed as sample volume collected was used for dissolved metals analysis instead 
- not analyzed 
ND not detected 
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PHOTO 1 

Lone Pine Treatment Facility, looking north. 

 
PHOTO 2 

Lone Pine Treatment Facility holding pond, looking north. 
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PHOTO 3 

Jeff Miller (START) collecting LP-SW-001 water sample from weir leaving Pond 5. 

 

PHOTO 4 
Nat Williams (START) surveying location of confluence of facility discharge with 

Spring Gulch Creek. Note discolored water of discharge. Flow is to left. Looking east. 
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PHOTO 5 

Sheen from sediments in Spring Gulch Creek, just above confluence with Hell Creek. 

 
PHOTO 6 

Nat Williams (START) and Kerry Guy (EPA) generating sheen in Hell Creek below 
confluence with Spring Gulch Creek. Looking north. 
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PHOTO 7 

Weathered oil in vegetation along Spring Gulch Creek. 

 
PHOTO 8 

Sheen at sediment immunoassay sample location LP-IS-01, Spring Gulch Creek. 
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PHOTO 9 

Sheen at sediment immunoassay sample location LP-IS-02, Spring Gulch Creek. 

 
PHOTO 10 

Nat Williams (START) at immunoassay sample locations LP-IS-03 (above) and LP-
IS-04 (below) in bank of Spring Gulch Creek. Looking north. 
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PHOTO 11 

Immunoassay soil sample location LP-IS-05 collected from oil-impacted vegetation, 
on Spring Gulch Creek.  

 
PHOTO 12 

Immunoassay sample of ‘black armored rocks’ on Hell Creek below confluence with 
Spring Gulch Creek. Sample location LP-IS-06.  
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PHOTO 13 

Immunoassay sediment sample location LP-IS-07 on Hell Creek. 

 
PHOTO 14 

Sediment sample locations LP-SS-001 and LP-SS-021 (duplicate), on Hell Creek. 
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PHOTO 15 

Jeff Miller (START) at sediment sample location LP-SS-002, Hell Creek Ditch. 

 
PHOTO 16 

Jeff Miller (START) at sediment sample location LP-SS-003, Sorenson Ditch. 
Looking west. 
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PHOTO 17 

Jeff Miller (START) collecting sediment sample location LP-SS-004, Hell Creek. 
Looking east. 

 
PHOTO 18 

Jeff Miller (START) collecting sediment sample location LP-SS-005, Hell Creek 
above confluence with Spring Gulch Creek. Looking west. 
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PHOTO 19 

Jeff Miller (START) collecting sediment sample location LP-SS-006, Hell Creek. 
Looking north. 

 
PHOTO 20 

Jeff Miller (START) collecting sediment sample location LP-SS-007, Hell Creek just 
below confluence with Spring Gulch Creek. Looking west. 
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PHOTO 21 

Jeff Miller (START) collecting sediment sample location LP-SS-008, Spring Gulch 
Creek just above confluence with Hell Creek. Looking southwest. 

 
PHOTO 22 

Jeff Miller (START) collecting sediment sample location LP-SS-009, Hell Creek just 
above confluence with Spring Gulch Creek. Looking west. 
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PHOTO 23 

Jeff Miller (START) collecting sediment sample location LP-SS-010, Spring Gulch 
Creek. Looking north. 

 
PHOTO 24 

Jeff Miller (START) collecting sediment sample location LP-SS-011, Spring Gulch 
Creek. Looking southwest. 
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PHOTO 25 

Stream bank soil sample locations LP-SS-012 and LP-SS-013, Spring Gulch Creek. 

 
PHOTO 26 

Jeff Miller (START) collecting sediment sample location LP-SS-014, Spring Gulch 
Creek. Looking southwest. 
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PHOTO 27 

Jeff Miller (START) collecting sediment sample location LP-SS-015, Spring gulch 
Creek. Looking southwest. 

 
PHOTO 28 

Jeff Miller (START) collecting sediment sample location LP-SS-016, Spring Gulch 
Creek. Looking west. 
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PHOTO 29 

Jeff Miller (START) collecting sediment sample location LP-SS-017, Hell Creek 
below confluence with discharge from facility. Looking north. 

 
PHOTO 30 

Jeff Miller (START) collecting background sediment sample location LP-SS-018, 
Spring Gulch Creek upstream of the facility (in background). Looking northeast. 
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PHOTO 31 

Oil-impacted vegetation along discharge flow path just northwest of the facility. 
Spring Gulch Creek in background. Looking northwest. 

 
PHOTO 32 

Jeff Miller (START) collecting sediment sample location LP-SS-019, Hell Creek 
above confluence with Spring Gulch Creek. 



TDD No. 1204-09 
T:\START3\Lone Pine Gas Inc oil spill\Deliverables\Trip Report-April\final Trip report\Appendix B Photolog.doc 

 
PHOTO 33 

Jeff Miller (START) collecting background sediment sample location LP-SS-020 on 
Hell Creek. Looking north. 

 
PHOTO 34 

Nat Williams surveying background monitoring well MW6. Facility in background. 
Looking north. 
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PHOTO 35 

Nat Williams (START) surveying monitoring well MW1 just west of holding pond. 
Looking north.  

 
PHOTO 36 

Nat Williams (START) stirring up sediment at water sample location LP-SW-003 on 
Hell Creek, Timberman property cattle access. Looking southeast. 
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PHOTO 37 

Close-up of sample location LP-SW-003 on Hell Creek at Timberman property. Note 
sheen on water surface. 

 
PHOTO 38 

Sheen on water at sediment sample locations LP-SS-022 and LP-SS-023 (duplicate), 
Hell Creek. 
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PHOTO 39 

Jeff Miller (START) collecting sediment sample location LP-SS-024, Julie Lewis 
property, Hell Creek above North Fork of the North Platte River. 
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