
 
 
 
 

GHD 

6121 Indian School Road NE Suite 200 Albuquerque New Mexico 87110 USA 
T 505 884 0672 F 505 884 4932 W www.ghd.com 

April 4, 2018 Reference No. 11135241 
 
 
Mr. Bradford Billings 
Energy Minerals and Natural Resources Division 
New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 
 
Mr. Mark Naranjo 
New Mexico State Land Office 
2827 N.Dal Paso, Suite 117 
Hobbs, New Mexico 88260 
 
 
Dear Messrs. Billings and Naranjo: 
 
Re: Additional Assessment Summary Report 

0-6-1 4” (1RP-4643)  
ETC Field Services LLC 
Site Location: Unit J, Sec. 20, T 20-S, R 37-E 
(Lat 32.557054N°, Long -103.27255W°) 
Lea County, New Mexico 

GHD Services, Inc. (GHD) is pleased to present this report for the above referenced site. The 0-6-1 4” 
Line Release (hereafter referred to as the “Site”) is located within Unit J, Section 20, Township 20 South, 
Range 37 East, in Lea County, New Mexico (see Figure 1). The property is owned by the New Mexico 
State Land Office (NMSLO). 

On March 13, 2017, a release of approximately 150 barrels (bbls) of natural gas/oil was reported to the 
State of New Mexico Oil Conservation Division (NMOCD) via Form C-141. The NMOCD then notified the 
NMSLO. External corrosion caused an approximate one-inch (in.) hole to develop on a section of the 4-in. 
diameter 0-6-1  pipeline.  Approximately 50 bbls of fluids were recovered. Contaminated soils were 
excavated and stockpiled on site and the excavation backfilled. NMOCD release number 1RP-4643 was 
assigned. 

1. Recommended Remediation Action Limits 

Based on data collected from groundwater monitoring well MW-1 (installed at the site on August 29, 2017, 
see Figure 2) the depth to groundwater is approximately 25 feet below ground surface (ft bgs). 
Additionally, there are no well head protection areas or surface water bodies within 1,000 feet of the Site. 
Therefore, the preliminary total ranking score is 20 (see table below). 

Based on this score, the applicable NMOCD Site specific Recommended Remediation Action Limits 
(RRALs) for soil are 10 milligrams per kilogram (mg/kg) for benzene, 50 mg/kg for total benzene, toluene, 
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ethylbenzene, and xylenes (BTEX), 100 mg/kg for total petroleum hydrocarbons (TPH), and 600 mg/kg for 
chlorides. 

New Mexico Oil Conservation Division Site Assessment 
Ranking Criteria Score 
Depth to Ground Water (<50 ft bgs) 20 
Wellhead Protection Area (> 1000 feet from water source, > 200 feet from domestic 
source) 

0 

Distance to Surface Body Water (>1000 feet) 0 
Ranking Criteria Total Score 20* 
Notes: 
* Because the ranking criteria total score is 20, NMOCD established RRALs are 10 mg/kg for benzene, 

50 mg/kg for total BTEX, 100 mg/kg for total TPH and 600 parts per million (ppm) for chlorides¹. 
1 NMOCD Guidelines for Remediation of Leaks, Spills and Releases, August 13, 1993 and recent 

discussions with Mr. Jim Griswold with the NMOCD. 

The New Mexico Water Quality Control Commission (NMWQCC) mandates that groundwater quality in 
New Mexico be protected. Groundwater quality standards can be found in Title 20, Chapter 6, Part 2, 
Section 3103 of the New Mexico Administrative Code (20.6.2.3103 NMAC). The NMWQCC standards for 
constituents identified at the Site are as follows: 

Constituent NMWQCC Standard 
Benzene 10 ug/L 
Toluene 750 ug/L 

Ethylbenzene 750 ug/L 
Xylenes 620 ug/L 
Chloride 250 mg/L 

Total Dissolved Solids 1,000 mg/L 

Note: 
ug/L = micrograms per liter and mg/L = milligrams per liter 

2. Assessment Activities 

2.1 March 2017 Release Repair 

The impacted area had been initially excavated to a depth of approximately 15 ft bgs in two locations. 
Excavations were performed to repair the pipeline. Soil samples were collected by ETC Field Services 
from the base of each excavation (Figure 3). The soil samples were submitted to Cardinal Laboratories in 
Hobbs, New Mexico for BTEX by EPA Method 8260B, TPH by EPA Method 8015B, and chloride by EPA 
Method 300.  

The soil samples contained benzene concentrations ranging from below the laboratory reporting limit 
(LRL) to 0.084 mg/kg, total BTEX concentrations ranging from 1.956 mg/kg to 4.248 mg/kg, total TPH 



 
 
 

11135241Billings Naranjo-1 3 

concentrations ranging from 132.2 mg/kg to 213.3 mg/kg, and chloride concentrations ranging from 16 to 
32 mg/kg (Table 1). The highest TPH and chloride concentrations were from the sample collected below 
the release point. The laboratory reports are included in Appendix A. 

GHD submitted a work plan, dated April 11, 2017, to the NMOCD to install four soil borings and one 
monitor well at the Site to further assess potential soil and groundwater impacts. The work plan was 
approved by Ms. Olivia Yu of the NMOCD on April 21, 2017 via email. In order to install the monitor well, a 
water easement was obtained from the New Mexico State Land office on August 4, 2017.  

2.2 August 2017 Subsurface Assessment 

Assessment activities that included the drilling of six soil borings and the installation of one groundwater 
monitoring well were performed at the Site on August 29 and 30, 2017 by GHD. Four soil borings were 
advanced surrounding the release area and soil samples were collected at approximately 5-foot intervals. 
The soil samples were field screened using either a calibrated photoionization detector (PID) or PetroFlag 
Hydrocarbon Analyzer (Petroflag).  

The soil borings were advanced to assess the horizontal extent of petroleum concentrations in the soil. 
Field screening data from two of the borings (BN-1 and BE-1) indicated the presence of petroleum 
hydrocarbons in the soil column. As a result, additional “step-out” borings were advanced (BN-2 and BE-
2). One monitor well (MW-1) was also advanced near the release point (Figure 2) to assess if an impact to 
groundwater had occurred.  

Select samples collected from the soil borings were submitted to Hall Environmental Analysis Laboratories 
(HEAL) located in Albuquerque, New Mexico.  The samples were submitted for BTEX by EPA Method 
8021B, TPH by EPA Method 8015, and chloride by EPA Method 300.0.  

The soil sample collected from the boring advanced for MW-1 at a depth of 15 ft bgs to 17 ft bgs 
contained a benzene concentration of 0.032 mg/kg. Concentrations of BTEX or TPH constituents were 
below the LRLs in the remaining soil samples. The sample collected from the boring advanced for MW-1 
at a depth of 15 ft bgs to 17 ft bgs indicated a chloride concentration of 1100 mg/kg. The samples 
collected from this soil boring below this depth indicated chloride concentrations that ranged from 170 
mg/kg to 81 mg/kg. Chloride concentrations observed from the remainder of the soil samples that were 
submitted for laboratory analysis were less than 430 mg/kg. The soil analytical data is summarized on 
Figure 3 and in Table 1. 

A groundwater sample was collected from MW-1 on September 20, 2017 and submitted to HEAL for 
analysis of BTEX by EPA Method 8021B, chloride by EPA Method 300.0, and total dissolved solids (TDS) 
by SM2540C analysis. This sample contained a benzene concentration of 200 ug/L  and a total BTEX 
concentration of 451 ug/L. Chloride was detected at a concentration of 580 mg/L. The TDS concentration 
was 2,010 mg/L. The analytical data is summarized on Table 2. 

A second groundwater sample was collected from MW-1 on October 17, 2017 to confirm the original 
sample results. The sample was submitted to HEAL for BTEX analysis by EPA Method 8021B, chloride by 
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EPA Method 300.0, and TDS by EPA Method SM2540C Mod. Benzene was detected at a concentration 
of 150 ug/L, chloride at a concentration of 560 mg/L, and TDS at a concentration of 1,620 mg/L. 

Please see the Assessment Summary Report prepared by GHD dated October 23, 2017 for additional 
details regarding this assessment.   

2.3 December 2017 Subsurface Assessment 

The results of the August 2017 assessment indicated the need for further assessment of chloride and 
BTEX in the groundwater. GHD proposed to install additional groundwater monitoring wells to assess the 
horizontal extent of chloride and BTEX concentrations in the groundwater. The scope of work included the 
installation of two air sparge wells so that a pilot study could be performed to assess the effectiveness of 
this technology at the site. 

GHD submitted a work plan, dated November 17, 2017, to the NMOCD. The work plan included a pilot 
study to assess the effectiveness of soil vapor extraction (SVE) and air sparging (AS) in the vicinity of 
MW-1.  The work plan was approved by Mr. Bradford Billings of the NMOCD on December 13, 2017 and 
by Ms. Amber Groves with the NMSLO on December 18, 2017, both via email. 

The field work for the work plan was performed on December 18 through 21, 2017. The soil boring 
locations were marked and a New Mexico One Call utility locate ticket was completed at least 48 hours 
prior to mobilization. In addition, an application to Amend Water Easement was submitted to the NMSLO 
on November 30, 2017. Approval to proceed was provided by the NMSLO on December 18, 2017 via 
email and the Water Easement was signed on December 19, 2017. An application to Drill a Well With no 
Water Right was submitted to the New Mexico Office of the State Engineer on November 30, 2017 and 
the permit was approved on December 5, 2017. Copies of each are included in Appendix B.  

GHD installed four additional monitoring wells at the site and two AS wells. Monitoring well MW-2 was 
installed to the north, MW-3 to the southeast, MW-4 to the south, and MW-5 to the west of MW-1. See 
Figure 2 for the monitor well locations.EnviroDrill, Inc. of Albuquerque, New Mexico installed the 
monitoring and AS wells. A CME-75 drill rig equipped with hollow stem augers advanced the soil borings. 
Soil samples were collected every 5 feet of depth using a split spoon sampler. Soil samples were logged 
in accordance with the Unified Soil Classification System. 

The observed soils at the site primarily consisted of very fine to fine grained sand with varying degrees of 
silt. Clayey sand/sandy clay was observed in the soil boring for AS-1 from 40 ft bgs to the terminus of the 
boring at 45 ft bgs. The soil boring logs are included in Appendix C. 

Three soil samples were collected from each of the soil borings and submitted to HEAL for analysis. The 
samples were submitted for BTEX by EPA Method 8021B, TPH by EPA Method 8015, and chloride by 
EPA Method 300.0. Soil samples were placed on ice and shipped to the laboratory via courier under chain 
of custody documentation. 

The monitoring wells were constructed of 2-in. diameter, flush-threaded, Schedule 40 PVC casing and 
20 feet of 0.020-in. machine slot well screen. The well screen was placed from the bottom of boring 
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(approximately 35 ft bgs) and extended to approximately 15 ft below ground surface. The monitor wells 
were constructed with additional screen located above the water table so that they could also be used as 
SVE wells. 

The borehole annulus was backfilled with a 10/20 sand filter pack to approximately 2 ft above the top of 
the screen interval. An approximately 2 ft thick bentonite seal was placed on top of the sand. The 
remainder of the well annulus was grouted to ground surface with a 95 percent Portland cement and 
5 percent bentonite powder grout. The well was completed with an above ground, lockable well vault that 
was placed within 24-in. by 24-in. by 4-in. thick concrete pad. A lock was placed on each well vault. 
Monitoring well construction details are included in the soil boring logs located in Appendix C. 

The AS wells were completed with 5 feet of U-Pack, 0.020-in. machine slot pre-packed screen. The 
U-Pack screen was installed from 15 to 20 ft below static groundwater level (total depth of 40 to 45 ft bgs). 
The annulus around the screen was filled with 10/20 sand to approximately 2 ft above the screen. The 
well annulus was backfilled with bentonite pel-plug from the top of sand to static groundwater level. The 
remainder of the annulus was backfilled with a 95 percent Portland/ 5 percent bentonite powder grout. Air 
sparge wells were constructed with an above ground, lockable well vault that was placed within 24-in. by 
24-in. by 4-in. thick concrete pad. Monitoring well construction details are included in the soil boring logs 
located in Appendix C. 

2.4 Soil Sample Results 

Soil samples submitted for laboratory analysis were below the LRL for BTEX or TPH constituents. 
Chloride concentrations ranged from below the LRL to 140 mg/kg. The analytical data is summarized on 
Figure 3 and in Table 1 and the laboratory analytical data can be found in Appendix A. 

3. Quarterly Groundwater Sampling 

GHD initiated quarterly groundwater monitoring on January 4, 2018 that included sampling all five 
monitoring wells (MW-1 through MW-5). The depth to groundwater in the wells ranged from 24.43 feet 
below top of casing (ft btoc) to 25.79 ft btoc as measured on January 4, 2018 (Table 2). Based on the 
groundwater elevation data, the direction of flow is to the south, southeast. A potentiometric surface map 
for data collected on January 4, 2018 is presented as Figure 4. 

Approximately 3.25 to 6.25 gallons of water were purged from each well with a disposable bailer. Well 
purging was performed until field parameters (pH, temperature, oxidation reduction potential (ORP), and 
conductivity) stabilized. Field parameters were monitored using a YSI 556 multi parameter sonde during 
the sampling event. Following purging a groundwater sample was collected from each well utilizing the 
disposable bailer.  
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3.1 Groundwater Sampling Results 

The ground water samples collected from MW-1, MW-4, and MW-5 contained benzene concentrations of 
130 ug/L, 230 ug/L, and 130 ug/L, respectively. Samples collected from MW-2 and MW-3 did not contain 
benzene concentrations above the LRL. Toluene was detected above the LRL in MW-5 at a concentration 
of 15 ug/L. Ethylbenzene was detected in MW-1, MW-4, and MW-5 at concentrations of 56 ug/L, 140 ug/L, 
and 77 ug/L, respectively and total xylenes were detected in MW-1, MW-4, and MW-5 at concentrations of 
30 ug/L, 8.9 ug/L, and 47 ug/L, respectively.  

Chloride was detected above the NMWQCC standard of 250 mg/L in all five wells at concentrations 
ranging from 620 to 710 mg/L with the highest concentration detected in MW-2. TDS was detected above 
the NMWQCC standard of 1,000 mg/L in all five wells at concentrations ranging from 1,720 mg/L to 2,010 
mg/L with the highest concentration found in MW-4.  

GHD believes that the elevated chloride and TDS concentrations originate from an uprgradient source and 
not from the O-6-1 Release. This is based on: 

 The relatively minimal chloride concentrations observed in the soil samples collected at the site. The 
soil sample collected from MW-1 at 15 to 17 ft bgs contained 1100 mg/kg chloride. The two chloride 
samples below this were less than 170 mg/kg. All of the other samples, including those in MW-1 were 
less than the dissolved chloride concentrations that are observed in the groundwater. 

 Chloride concentrations in the upgradient well (MW-2) are elevated even though there are no benzene 
concentrations in this well. 

 It appears that there is a former pit located upgradient of the release location. 

The analytical data is summarized on Figure 5 and in Table 3 and the laboratory analytical data can be 
found in Appendix A. 

4. Pilot Study Results and Discussion 

A soil vapor extraction (SVE) pilot study was performed at the site on January 30, 2018. The SVE pilot 
study was performed using a Rotron 454 vacuum blower connected to a moisture separator. The SVE 
pilot study consisted of applying a vacuum to monitor well MW-1 for a period of approximately four hours. 
System vacuum, flow, and hydrocarbon concentration (as monitored by a calibrated PID) data were 
collected from the SVE system. The surrounding monitor wells (MW-2 through MW-5) were monitored for 
vacuum.  

The SVE system was operated at a vacuum of approximately 43 in. of water and a flow rate of 
approximately 25 actual cubic feet per minute (CFM) for approximately two hours (see Table 4). At that 
time, the flow rate was increased to approximately 35 CFM with a corresponding decreased vacuum of 
approximately 35 in. of water.  
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Subsurface pressures were observed in MW-2, MW-3, MW-4, and MW-5 and recorded. Maximum 
exhibited vacuums ranged from 0.06 in. of water in MW-3 (81 feet from MW-1) to 1.95 in. of water in MW-
2 (20.6 feet from MW-1). See Table 4 for the SVE Pilot Study Data. 

Petroleum hydrocarbon vapor concentrations began at 450.4 ppm and decreased to 332 ppm during the 
study. In addition, two air samples were collected from the exhaust of the SVE system at 2 hours 38 
minutes and 4 hours 3 minutes from the beginning of the test. The air samples were analyzed for BTEX 
and napthalenes by EPA Method 8260, and TPH GRO by EPA Method 8015 by HEAL. 

An air sparge (AS) pilot study was performed at the site on January 31, 2018. The AS pilot study was 
performed using a rotary vane compressor and consisted of injecting ambient air into:  

 AS-1 for a period of 2 hours and 45 minutes, and  

 AS-1 and AS-2 for a period of 2 hours and 30 minutes. 

Subsurface pressures were observed in MW-1, MW-2, MW-4, and MW-5 and recorded. Injection 
pressures for the study began at 10 pounds per square inch (PSI) and ended at 4.5 PSI (See Table 5). 
The flow began at 3 CFM and ended at 10.5 CFM. Maximum exhibited pressures ranged from 0.08 in. of 
water in MW-4 (50.5 feet from AS-1) to 0.58 in. of water in MW-1 (20.6 feet from AS-1). 

Down-hole water quality parameters were also collected prior to, during, and at the completion of the test. 
The down-hole water quality parameters were collected by a calibrated In-Situ SmarTroll MP with a 100 
foot long cable. The SmarTroll collected parameters of temperature, rugged dissolved oxygen, ORP, pH, 
and conductivity. In general, the groundwater parameter data indicated a slight increase in rugged 
dissolved oxygen and ORP (see Table 6) 

Data collected during the AS/SVE pilot test was evaluated to assess the suitability of this technology for 
the Site and to determine the necessary design parameters for full-scale design. The results of the pilot 
study are as follows. 

4.1 Air Flow Rate versus Vacuum/Pressure 

For each test the unit was operated for short durations at various flow rates and corresponding vacuum 
levels for the purpose of determining the AS and SVE performance over the operating range of the 
compressor and blower. The step test at MW-1 showed a desirable operating range between 25-35 CFM 
with an applied vacuum of 35-43 in. of water. The step tests at AS-1 and the combined AS-1/AS-2 test 
displayed good performance with a flow of over 10 CFM with an applied pressure of 4 PSI. An initial 
pressure of 8-10 PSI was required for initial breakout of flow into the formation. 

4.2 Radius of Influence 

The radius of influence (ROI) for each pilot test is estimated based on the vacuum/pressure response 
measured at the nearby wells, as well as past experience gained from operating AS/SVE systems in 
similar soils. 
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4.2.1 SVE ROI 

A probe response of 0.5 to 1.0 percent of the applied SVE wellhead vacuum is generally considered 
significant in ROI estimation. The applied wellhead vacuum ranged from 35 to 43 scfm during the test. 
The vacuum response of 0.44 in. of water at MW-5 is over 1% of the wellhead vacuum, indicating a ROI of 
41.5 feet or more. See Appendix D. 

4.2.2 AS ROI 

For AS ROI, the pressure induced at nearby monitoring wells was measured. During the AS-1 test, 
significant pressure was induced in MW-2, at a distance of 34 feet, but not in MW-4 at a distance of 50.5 
feet. Noticeable response was observed at all monitoring wells (MW-1, MW-2, MW-4, and MW-5) during 
the combined AS-1/AS-2 test, indicating that a ROI of 35-40 feet is achievable.  See Appendix D. 

4.3 Soil Permeability to Air Flow 

A mathematical model was used to calculate soil permeability to air flow based on steady-state conditions 
at the SVE wellhead. The simplistic steady-state radial flow solution for compressible flow can be used to 
estimate air permeability using the extraction vacuum and flow rate along with other test parameters. 
Intrinsic permeability typically ranges from 10-6 cm2  for sandy soils down to 10-10 cm2 for tight clays and 
silts. Based on flow and vacuum measured during the test, the calculated permeability of the soils in the 
test area was 1.05 x 10-7 cm2, indicating good permeability for the application of SVE. The permeability 
calculation is included in Appendix D. 

4.4 Mass Removal 

Mass removal of GRO (as ethylbenzene) was estimated based on vapor samples collected during the test 
and estimated average soil concentrations in the test area. Vapor concentrations at startup are 
representative of equilibrium vapor concentrations in the soil matrix, while concentrations observed after a 
period of operation are more indicative of expected long-term removal rates. Based on long-term removal 
rates and the baseline contaminant mass present at the Site, SVE treatment duration and off-gas loading 
can be estimated.  

Vapor samples collected during the test indicated GRO concentrations in the extracted vapor at 
4,400 ug/l. By the end of the test the GRO concentration had dropped to 3,600 ug/l. 

The initial drop in extracted vapor concentrations is typical for the startup period of SVE systems as 
advective removal of vapors at equilibrium in the soil pore space occurs. Once pore space vapors are 
removed, the further extraction of target compounds from the adsorbed and dissolved phases becomes 
diffusion limited and proceeds at a lower rate.  

The extracted vapor concentrations correlate to an initial GRO removal rate of approximately 25 lbs. per 
day, which will likely steadily decrease to less than 1 lb. per day within the first year of operation 
(Appendix D). Analytical results of air samples are included in Appendix A. 
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5. Summary and Recommendations 

Based on the results of the soil samples that were collected it appears that the horizontal extent of 
petroleum hydrocarbon and chloride concentrations has been assessed in the soil. Chloride impacted 
soils exceeding the RRAL at the Site were encountered at a depth ranging 15-17 ft bgs in one soil boring 
(MW-1).  

The three groundwater samples collected from MW-1 all indicated benzene, chloride, and TDS 
concentrations exceeding their respective NMWQCC standards. Benzene concentrations from samples 
collected from MW-4 and MW-5 on January 4, 2018 also exceeded the NMWQCC standard.  

Chloride and TDS concentrations have exceeded the NMWQCC standards for all of the samples analyzed 
from MW-1 through MW-5. However, GHD believes that the elevated chloride and TDS concentrations 
originate from an uprgradient source and not from the O-6-1 Release. This is based on: 

 The relatively minimal chloride concentrations observed in the soil samples collected at the site. The 
soil sample collected from MW-1 at 15 to 17 ft bgs contained 1100 mg/kg chloride. The two chloride 
samples below this were less than 170 mg/kg. All of the other samples, including those in MW-1 were 
less than the dissolved chloride concentrations that are observed in the groundwater. 

 Chloride concentrations in the upgradient well (MW-2) are elevated even though there are no benzene 
concentrations in this well. 

 It appears that there is a former pit located upgradient of the release location. 

Based on the results of the additional assessment, GHD recommends to continue quarterly groundwater 
monitoring while implementing soil and groundwater remediation. 

The data and observations mentioned above indicate that AS/SVE is capable of removing petroleum 
hydrocarbons from the impacted subsurface. Based on vapor concentrations extracted during the pilot test 
and using conservative operating parameters, it is estimated that 75-90% of the mass currently present 
would be removed in less than a year of operation. Operating the system for eight months and then 
shutting down during the winter will allow for site-wide monitoring and reevaluation, as well as allowing for 
diffusion to occur from the soils present.  

Given the excellent permeability that was observed in the vadose and saturated zones, GHD recommends 
the installation and operation of an AS/SVE system using the existing wells. GHD believes that by 
addressing the source area, the remainder of the benzene plume will reduce in size over time.  

In the event that residual benzene concentrations need to be addressed with additional wells, they will be 
installed at a later date. 
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Should you have any questions or require additional information regarding this submittal please feel free 
to contact myself, or Bernie Bockisch at (505) 884-0672 or Bernard.Bockisch@ghd.com. 

Sincerely, 

GHD 

   
Alan Brandon Bernard Bockisch 
Senior Project Manager New Mexico Operations Manager 

AB/ji/01 

Encl. 
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FIGURE 4

ETC FIELD SERVICES LLC
LEA COUNTY, NEW MEXICO
0-6-1 4" LINE RELEASE
JANUARY 2018 GROUNDWATER
POTENTIOMETRIC SURFACE MAP

Lat/Long: 32.557054° North, 103.27255° West

0 10 30ft

Source: Image © 2016 Google - Imagery Date: November 2, 2017

Monitoring Well Location

Coordinate System:
NAD 1983 (2011) StatePlane-
New Mexico East (US Feet)

1. All locations are approximate.

Approximate Release Point

Elevation of Groundwater (ft)

Groundwater Elevation Contour
(Interval = 0.1 ft)

Direction Of Groundwater Flow

MW-1

MW-2

MW-3MW-4

MW-5

3495.70

3495.663495.70

3495.87

3495.86

3495.89



MW-5

MW-4 MW-3

MW-2

MW-1

Approximate Location of 0-6-1 4" NGL Line

Approximate Location of 0-6-1 4" NGL Line

Approximate Location of 0-6-1 4" NGL Line

Approximate Location of 0-6-1 4" NGL Line

Approximate Location of 0-6-1 4" NGL Line

Approximate Location of 0-6-1 4" NGL Line

Approximate Location of 0-6-1 4" NGL Line

Approximate Location of 0-6-1 4" NGL Line

CAD File: I:\CAD\Files\Eight Digit Job Numbers\1113----\11135241-ETC-S-U-6 Six Inch Line Release\11135241-2018(000)GN-DL001.dwg

Apr 2, 2018

11135241-2018

FIGURE 5

ETC FIELD SERVICES LLC
LEA COUNTY, NEW MEXICO
0-6-1 4" LINE RELEASE
GROUNDWATER
CONCENTRATION MAP

Lat/Long: 32.557054° North, 103.27255° West

0 10 30ft

Source: Image © 2016 Google - Imagery Date: February 1, 2017

Monitoring Well Location

Coordinate System:
NAD 1983 (2011) StatePlane-
New Mexico East (US Feet)

1.

2.

All locations are approximate.

Yellow shaded cells indicate exceedance.
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GHD 11135241Billings Naranjo1-T1

Table 1

ETC Field Services LLC - 0-6-1
Section 20, Township 20 South, Range 37 East

Lea County, New Mexico
 Soil Analytical Results Summary 

Sample ID Date Sample Depth Chlorides Benzene Toluene Ethylbenzene Xylenes Total BTEX TPH TPH TPH Total TPH Field Screen - 
Hydrocarbons (PetroFlag)

(ft.) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) GRO (C6-C10) DRO (C10-C28) EXT DRO (C28-
C36)

GRO/DRO (ppm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

10 NE NE NE 50

Floor 15.5* 3/7/2017 15.5 32 0.084 0.570 0.974 2.62 4.248 45.6 96.2 71.5 213.3 NA
Floor Middle Hole 15.5'* 3/8/2017 15.5 16 <0.050 0.076 0.21 0.692 0.978 12.1 51.7 68.4 132.2 NA

MW-1 8/29/2017 5-7 1883
MW-1 8/29/2017 10-12 690

S-11135241-082917-MG-MW-1-15-17 8/29/2017 15-17 1,100 0.032 <0.048 <0.048 <0.096 0.032 <4.8 <9.8 <49 <63.6 0.0
S-11135241-082917-MG-MW-1-20-22 8/29/2017 20-22 170 <0.025 <0.050 <0.050 <0.099 <0.224 <5.0 <9.4 <47 <61.4 111
S-11135241-082917-MG-MW-1-25-27 8/29/2017 25-27 81 <0.024 <0.047 <0.047 <0.094 <0.212 <4.7 <9.7 <46 <62.4 19

BN-1 8/29/2017 10 398.6
BN-1 8/29/2017 15 124.6
BN-1 8/29/2017 20 7.0
BN-2 8/29/2017 5 0.5
BN-2 8/29/2017 10 1.5

S-11135241-082917-MG-BN-2-15 8/29/2017 15 210 <0.023 <0.047 <0.047 <0.093 <0.210 <4.7 <9.2 <46 <59.9 1.7
S-11135241-082917-MG-BN-2-20 8/29/2017 20 130 <0.024 <0.047 <0.047 <0.094 <0.212 <4.7 <9.4 <47 <61.1 2.3

BW 8/29/2017 5 0.9
BW 8/29/2017 10 2.1

S-11135241-082917-MG-BW-15 8/29/2017 15 430 <0.024 <0.048 <0.048 <0.097 <0.217 <4.8 <9.3 <47 <61.1 9.7
S-11135241-082917-MG-BW-20 8/29/2017 20 54 <0.024 <0.048 <0.048 <0.096 <0.216 <4.8 <9.5 <48 <62.3 7.4

BS 8/30/2017 5 42
BS 8/30/2017 10 72

S-11135241-083017-MG-BS-15 8/30/2017 15 360 <0.024 <0.049 <0.049 <0.098 <0.220 <4.9 <9.5 <47 <61.4 27
S-11135241-083017-MG-BS-20 8/30/2017 20 140 <0.023 <0.047 <0.047 <0.094 <0.211 <4.7 <9.1 <46 <59.8 63

BE-1 8/30/2017 5 195
BE-2 8/30/2017 5 228
BE-2 8/30/2017 10 60

S-11135241-083017-MG-BE-2-15 8/30/2017 15 75 <0.025 <0.049 <0.049 <0.098 <0.221 <4.9 <9.7 <48 <62.6 72
S-11135241-083017-MG-BE-2-20 8/30/2017 20 72 <0.023 <0.046 <0.046 <0.091 <0.206 <4.6 <9.5 <48 <62.1 28

S-11135241-121817-MG-MW-2-5 12/18/2017 5 36 <0.023 <0.047 <0.047 <0.094 <0.211 <4.7 <9.8 <47 <61.5 --
S-11135241-121817-MG-MW-2-10 12/18/2017 10 86 <0.023 <0.046 <0.046 <0.092 <0.207 <4.6 <9.0 <45 <58.6 --
S-11135241-121817-MG-MW-2-20 12/18/2017 20 57 <0.024 <0.047 <0.047 <0.094 <0.212 <4.7 <9.6 <48 <62.3 --
S-11135241-121917-MG-MW-3-15 12/19/2017 15 140 <0.023 <0.047 <0.047 <0.094 <0.211 <4.7 <9.6 <48 <62.3 --
S-11135241-121917-MG-MW-3-20 12/19/2017 20 120 <0.024 <0.048 <0.048 <0.097 <0.217 <4.8 <10 <50 <64.8 --
S-11135241-121917-MG-MW-3-35 12/19/2017 35 90 <0.025 <0.050 <0.050 <0.10 <0.225 <5.0 <9.6 <48 <62.6 --
S-11135241-121917-MG-MW-4-10 12/19/2017 10 46 <0.024 <0.048 <0.048 <0.095 <0.215 <4.8 <9.8 <49 <63.6 359
S-11135241-121917-MG-MW-4-15 12/19/2017 15 35 <0.023 <0.047 <0.047 <0.093 <0.210 <4.7 <9.8 <49 <63.5 128
S-11135241-121917-MG-MW-4-20 12/19/2017 20 130 <0.024 <0.048 <0.048 <0.096 <0.216 <4.8 <9.9 <49 <63.7 292
S-11135241-122017-MG-MW-5-10 12/20/2017 10 <30 <0.025 <0.050 <0.050 <0.10 <0.225 <5.0 <9.5 <48 <62.5 1019
S-11135241-122017-MG-MW-5-20 12/20/2017 20 <30 <0.024 <0.048 <0.048 <0.096 <0.216 <4.8 <9.5 <48 <62.3 99
S-11135241-122017-MG-MW-5-25 12/20/2017 25 73 <0.023 <0.047 <0.047 <0.093 <0.210 <4.7 <9.4 <47 <61.1 104
S-11135241-122017-MG-AS-1-10 12/20/2017 10 46 <0.024 <0.048 <0.048 <0.096 <0.216 <4.8 <9.9 <50 <64.7 159
S-11135241-122017-MG-AS-1-15 12/20/2017 15 50 <0.023 <0.046 <0.046 <0.093 <0.208 <4.6 <9.3 <46 <59.9 81
S-11135241-122017-MG-AS-1-20 12/20/2017 20 97 <0.023 <0.047 <0.047 <0.094 <0.211 <4.7 <9.5 <47 <61.2 64
S-11135241-122117-MG-AS-2-10 12/21/2017 10 <30 <0.025 <0.049 <0.049 <0.098 <0.221 <4.9 <9.8 <49 <63.7 102
S-11135241-122117-MG-AS-2-15 12/21/2017 15 <30 <0.023 <0.046 <0.046 <0.092 <0.207 <4.6 <9.3 <47 <60.9 292
S-11135241-122117-MG-AS-2-20 12/21/2017 20 <30 <0.024 <0.049 <0.049 <0.097 <0.219 <4.9 <9.5 <48 <62.4 188

Notes:

Concentrations that are bold exceed the NMOCD Remediation Action Level

NE = Not Established
mg/Kg = milligrams per Kilogram
-- = Not Applicable
NA = Not Analyzed
Field screening only

100

SUBSURFACE INVESTIGATION SAMPLES

NE

* Sample taken by ETC Field Services

NMOCD Remediation Action Levels 600 NE NE
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GHD 11135241Billings Naranjo1-T2

Table 2

Groundwater Elevation Summary
ETC Field Services, LLC.

0-6-1 4 Inch
Lea County, New Mexico

Well ID Elevation*
Date 

Measured Depth to LNAPL 
(ft below TOC)

Depth to 
Groundwater

(ft below TOC)

LNAPL 
THICKNESS

(ft)
Relative Water Level

9/20/2017 -- 24.70 -- 3495.59
10/17/2017 -- 24.60 -- 3495.69
1/4/2018 -- 24.43 -- 3495.86

1/4/2018 -- 24.53 -- 3495.89

1/4/2018 -- 24.79 -- 3495.66

1/4/2018 -- 24.65 -- 3495.70

1/4/2018 -- 24.70 -- 3495.87

Notes:
--  Not applicable since no measurable thickness of hydrocarbon is present

MW-4 3520.35

MW-5 3520.57

MW-1 3520.29

MW-2 3520.42

MW-3 3520.45
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GHD 11135241Billings Naranjo1-T3

Table 3

Groundwater Elevation Summary
ETC Field Services LLC - 0-6-1

Section 20, Township 20 South, Range 37 East
Lea County, New Mexico

 

MW ID Sample ID Date Chlorides Benzene Toluene Ethylbenzene Xylenes TDS Conductivity* ORP* pH* Sample 
Temperature*

(mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (mg/L) (uS/cm) (millivolts) (s.u.) (deg C)

250 10 750 750 620 1,000 NE NE 6-9 NE

MW-1 GW-11135241-092017-MG-MW-1 9/20/2017 580 200 77 87 87 2,010 2302 -151.5 6.83 19.79

MW-1 GW-11135241-10172017-MG-MW-1 10/17/2017 560 150 50 62 68 1,620 2587 -192.3 7.11 19.66

MW-1 GW-11135241-010418-SP-MW-1 1/4/2018 620 130 <5.0 56 30 1,720 2605 -241.3 6.75 19.11

MW-2 GW-11135241-010418-SP-MW-2 1/4/2018 710 <1.0 <1.0 <1.0 <1.5 1,840 2627 -191.8 7.08 19.07

MW-3 GW-11135241-010418-SP-MW-3 1/4/2018 670 <1.0 <1.0 <1.0 <1.5 1,930 2638 -138 7.23 19.2

MW-4 GW-11135241-010418-SP-MW-4 1/4/2018 670 230 <5.0 140 8.9 2,010 3081 -277.2 7.04 19.75

GW-11135241-010418-SP-DUP 1/4/2018 710 250 <5.0 130 13 1,910 3081 -277.2 7.04 19.75

MW-5 GW-11135241-010418-SP-MW-5 1/4/2018 690 130 15 77 47 1,920 2955 -275.2 7.04 19.45

Notes:

TDS = Total dissolved solids
ORP = Oxidation-reduction potential
* = Field parameter
NE = Not established
NMWQCC = New Mexico Water Quality Control Commission
mg/L = Milligrams per liter (parts per million)
ug/L = Micrograms per liter (parts per billion)
BOLD = Concentrations that exceed the NMWQCC groundwater quality standard

NMWQCC Standard
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GHD 11135241Billings Naranjo1-T4-T6

Table 4

Soil Vapor Extraction Pilot Study Data
ETC Field Services LLC

0-6-1 4 Inch
Lea County, New Mexico

Time
Sustem 
Vacuum

System 
Flow MW-2 MW-3 MW-4 MW-5 PID

"H2O CFM "H2O "H2O "H2O "H2O PPM
20.6 81 57.6 41.5

12:01 43 25 0.80 0.00 0.02 0.10 -
12:15 43 25 - 0.02 0.10 0.30 450.5
12:18 - 1.30 - - - -
12:30 43 25 1.30 0.00 0.10 0.30 453
12:45 43 25 1.30 0.02 0.10 0.32 444
13:00 43 25 1.30 0.04 0.10 0.32 429
13:30 43 25 1.35 0.04 0.10 0.32 405
14:00 25 25 1.40 0.04 0.10 0.30 391
14:30 34 35 1.95 0.04 0.14 0.44 358
15:00 35 35 1.95 0.04 0.12 0.46 348
15:15 35 35 1.85 0.06 0.12 0.44 319
15:30 35 35 1.80 0.04 0.14 0.44 338
15:45 35 35 1.80 0.04 0.14 0.44 330
16:00 35 35 1.85 0.04 0.14 0.44 332

Distance (feet):
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GHD 11135241Billings Naranjo1-T4-T6

Table 5

Air Sparge Pilot Study Data
ETC Field Services LLC

0-6-1 4 Inch
Lea County, New Mexico

Time
Sustem 

Pressure
System 

Flow MW-1 MW-2 MW-4 MW-5
PSI CFM "H2O "H2O "H2O "H2O

20.6 34 50.5 21.5
35 55.5 23 43.5

10:15 10.00 3.0 0.04 0.00 - 0.04
10:22 9.00 5.0 0.10 0.04 0.02 0.10
10:30 8.25 6.0 0.17 0.08 0.08 0.18
10:40 7.50 7.0 0.26 0.14 0.06 0.24
10:50 7.00 7.5 0.34 0.16 0.08 0.32
11:00 6.50 8.0 0.38 0.18 0.06 0.32
11:15 6.00 8.0 0.46 0.22 0.06 0.38
11:30 6.00 8.0 0.44 0.16 0.04 0.36
11:45 5.50 8.5 0.48 0.18 0.04 0.38
12:00 5.00 9.0 0.52 0.22 0.04 0.42
12:30 4.50 9.5 0.56 0.22 0.04 0.42
13:00 4.00 10.0 0.58 0.26 0.06 0.44
13:30 4.00 10.0 0.58 0.26 0.04 0.44
14:00 4.00 10.5 0.58 0.26 0.04 0.44

14:36 8 7 0.18 0.10 0.10 0.12
14:45 7 8 0.24 0.12 0.12 0.20
15:00 6 8.5 0.32 0.16 0.14 0.24
15:15 5.5 9 0.32 0.14 0.16 0.28
15:30 5 9.5 0.34 0.16 0.16 0.26
15:45 4.5 10.5 0.34 0.16 0.16 0.26
16:00 4 11 0.34 0.16 0.26 0.24
16:30 4.5 10.5 0.34 0.12 0.20 0.24

AS-1 Distance (feet):

Switch to both AS-1 and AS-2

AS-2 Distance (feet):
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GHD 11135241Billings Naranjo1-T4-T6

Table 6

AS Groundwater Parameter Data
ETC Field Services LLC

0-6-1 4 Inch
Lea County, New Mexico

Time Temp Depth RDO RDOsat ORP pH Conductivity
Celcius Feet Mg/l %

9:20 20.39 4.57 -0.04 -0.5 -174.4 6.96 2499

14:14 22.18 4.66 -0.01 -0.1 85.2 7.01 2561

16:39 22.22 3.91 0.17 2.2 -126.8 7.02 2572
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January 11, 2018

GHD
Bernie Bockisch

Dear Bernie Bockisch:

RE: SUG 0 6 1 4inch OrderNo.: 1712D91

FAX
TEL: (505) 884-0672

6121 Indian School Road, NE #200
Albuquerque, NM 87110

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 18 sample(s) on 12/22/2017 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results, it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifiers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-121817-MG-MW-2-5
Lab ID: 1712D91-001 Collection Date: 12/18/2017 4:10:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/7/2018 7:19:01 PM30 mg/Kg 2036 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 1:50:19 PM9.8 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 1:50:19 PM49 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 1:50:19 PM70-130 %Rec 187.0 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 12:35:10 PM4.7 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 12:35:10 PM15-316 %Rec 1113 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 12:35:10 PM0.023 mg/Kg 1ND 35701
Toluene 12/27/2017 12:35:10 PM0.047 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 12:35:10 PM0.047 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 12:35:10 PM0.094 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 12:35:10 PM80-120 %Rec 1101 35701

Client Sample ID: S-11135241-121817-MG-MW-2-10
Lab ID: 1712D91-002 Collection Date: 12/18/2017 4:15:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/7/2018 7:56:15 PM30 mg/Kg 2086 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 2:12:23 PM9.0 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 2:12:23 PM45 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 2:12:23 PM70-130 %Rec 188.3 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 1:47:25 PM4.6 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 1:47:25 PM15-316 %Rec 1113 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 1:47:25 PM0.023 mg/Kg 1ND 35701
Toluene 12/27/2017 1:47:25 PM0.046 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 1:47:25 PM0.046 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 1:47:25 PM0.092 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 1:47:25 PM80-120 %Rec 1101 35701

Qualifiers:   

Page 1 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-121817-MG-MW-2-20
Lab ID: 1712D91-003 Collection Date: 12/18/2017 4:20:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/7/2018 8:08:39 PM30 mg/Kg 2057 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 2:34:35 PM9.6 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 2:34:35 PM48 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 2:34:35 PM70-130 %Rec 189.0 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 2:11:07 PM4.7 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 2:11:07 PM15-316 %Rec 1109 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 2:11:07 PM0.024 mg/Kg 1ND 35701
Toluene 12/27/2017 2:11:07 PM0.047 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 2:11:07 PM0.047 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 2:11:07 PM0.094 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 2:11:07 PM80-120 %Rec 196.5 35701

Client Sample ID: S-11135241-121917-MG-MW-3-15
Lab ID: 1712D91-004 Collection Date: 12/19/2017 10:50:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/7/2018 8:21:04 PM30 mg/Kg 20140 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 3:18:51 PM9.6 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 3:18:51 PM48 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 3:18:51 PM70-130 %Rec 181.3 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 2:34:53 PM4.7 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 2:34:53 PM15-316 %Rec 1109 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 2:34:53 PM0.023 mg/Kg 1ND 35701
Toluene 12/27/2017 2:34:53 PM0.047 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 2:34:53 PM0.047 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 2:34:53 PM0.094 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 2:34:53 PM80-120 %Rec 197.8 35701

Qualifiers:   

Page 2 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-121917-MG-MW-3-20
Lab ID: 1712D91-005 Collection Date: 12/19/2017 10:55:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/10/2018 4:16:31 PM30 mg/Kg 20120 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 3:40:53 PM10 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 3:40:53 PM50 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 3:40:53 PM70-130 %Rec 186.1 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 3:22:25 PM4.8 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 3:22:25 PM15-316 %Rec 1111 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 3:22:25 PM0.024 mg/Kg 1ND 35701
Toluene 12/27/2017 3:22:25 PM0.048 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 3:22:25 PM0.048 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 3:22:25 PM0.097 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 3:22:25 PM80-120 %Rec 199.9 35701

Client Sample ID: S-11135241-121917-MG-MW-3-35
Lab ID: 1712D91-006 Collection Date: 12/19/2017 11:00:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/10/2018 4:53:46 PM30 mg/Kg 2090 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 4:03:24 PM9.6 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 4:03:24 PM48 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 4:03:24 PM70-130 %Rec 184.4 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 3:46:15 PM5.0 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 3:46:15 PM15-316 %Rec 1110 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 3:46:15 PM0.025 mg/Kg 1ND 35701
Toluene 12/27/2017 3:46:15 PM0.050 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 3:46:15 PM0.050 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 3:46:15 PM0.10 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 3:46:15 PM80-120 %Rec 199.0 35701

Qualifiers:   

Page 3 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-121917-MG-MW-4-10
Lab ID: 1712D91-007 Collection Date: 12/19/2017 2:25:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/10/2018 5:06:11 PM30 mg/Kg 2046 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 4:25:31 PM9.8 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 4:25:31 PM49 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 4:25:31 PM70-130 %Rec 180.9 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 4:09:56 PM4.8 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 4:09:56 PM15-316 %Rec 1111 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 4:09:56 PM0.024 mg/Kg 1ND 35701
Toluene 12/27/2017 4:09:56 PM0.048 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 4:09:56 PM0.048 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 4:09:56 PM0.095 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 4:09:56 PM80-120 %Rec 199.6 35701

Client Sample ID: S-11135241-121917-MG-MW-4-15
Lab ID: 1712D91-008 Collection Date: 12/19/2017 2:30:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/10/2018 5:18:36 PM30 mg/Kg 2035 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 4:47:45 PM9.8 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 4:47:45 PM49 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 4:47:45 PM70-130 %Rec 180.8 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/27/2017 4:33:38 PM4.7 mg/Kg 1ND 35701
    Surr: BFB 12/27/2017 4:33:38 PM15-316 %Rec 1112 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/27/2017 4:33:38 PM0.023 mg/Kg 1ND 35701
Toluene 12/27/2017 4:33:38 PM0.047 mg/Kg 1ND 35701
Ethylbenzene 12/27/2017 4:33:38 PM0.047 mg/Kg 1ND 35701
Xylenes, Total 12/27/2017 4:33:38 PM0.093 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/27/2017 4:33:38 PM80-120 %Rec 199.9 35701

Qualifiers:   

Page 4 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-121917-MG-MW-4-20
Lab ID: 1712D91-009 Collection Date: 12/19/2017 2:35:00 PM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/10/2018 5:55:50 PM30 mg/Kg 20130 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 5:09:49 PM9.9 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 5:09:49 PM49 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 5:09:49 PM70-130 %Rec 183.2 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 1:55:25 PM4.8 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 1:55:25 PM15-316 %Rec 189.0 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 1:55:25 PM0.024 mg/Kg 1ND 35701
Toluene 12/29/2017 1:55:25 PM0.048 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 1:55:25 PM0.048 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 1:55:25 PM0.096 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 1:55:25 PM80-120 %Rec 1100 35701

Client Sample ID: S-11135241-122017-MG-MW-5-10
Lab ID: 1712D91-010 Collection Date: 12/20/2017 9:20:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/10/2018 6:08:14 PM30 mg/Kg 20ND 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 5:31:54 PM9.5 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 5:31:54 PM48 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 5:31:54 PM70-130 %Rec 186.8 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 2:18:55 PM5.0 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 2:18:55 PM15-316 %Rec 185.0 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 2:18:55 PM0.025 mg/Kg 1ND 35701
Toluene 12/29/2017 2:18:55 PM0.050 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 2:18:55 PM0.050 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 2:18:55 PM0.10 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 2:18:55 PM80-120 %Rec 197.2 35701

Qualifiers:   

Page 5 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-122017-MG-MW-5-20
Lab ID: 1712D91-011 Collection Date: 12/20/2017 9:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/10/2018 6:20:39 PM30 mg/Kg 20ND 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 5:53:49 PM9.5 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 5:53:49 PM48 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 5:53:49 PM70-130 %Rec 187.0 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 2:42:26 PM4.8 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 2:42:26 PM15-316 %Rec 184.6 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 2:42:26 PM0.024 mg/Kg 1ND 35701
Toluene 12/29/2017 2:42:26 PM0.048 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 2:42:26 PM0.048 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 2:42:26 PM0.096 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 2:42:26 PM80-120 %Rec 195.5 35701

Client Sample ID: S-11135241-122017-MG-MW-5-25
Lab ID: 1712D91-012 Collection Date: 12/20/2017 9:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/9/2018 12:17:16 PM30 mg/Kg 2073 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 6:15:54 PM9.4 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 6:15:54 PM47 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 6:15:54 PM70-130 %Rec 187.7 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 3:06:01 PM4.7 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 3:06:01 PM15-316 %Rec 186.8 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 3:06:01 PM0.023 mg/Kg 1ND 35701
Toluene 12/29/2017 3:06:01 PM0.047 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 3:06:01 PM0.047 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 3:06:01 PM0.093 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 3:06:01 PM80-120 %Rec 196.7 35701

Qualifiers:   

Page 6 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-122017-MG-AS-1-10
Lab ID: 1712D91-013 Collection Date: 12/20/2017 11:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/9/2018 12:42:05 PM30 mg/Kg 2046 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 6:37:47 PM9.9 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 6:37:47 PM50 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 6:37:47 PM70-130 %Rec 189.3 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 3:29:31 PM4.8 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 3:29:31 PM15-316 %Rec 190.6 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 3:29:31 PM0.024 mg/Kg 1ND 35701
Toluene 12/29/2017 3:29:31 PM0.048 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 3:29:31 PM0.048 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 3:29:31 PM0.096 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 3:29:31 PM80-120 %Rec 192.4 35701

Client Sample ID: S-11135241-122017-MG-AS-1-15
Lab ID: 1712D91-014 Collection Date: 12/20/2017 11:35:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/9/2018 1:19:19 PM30 mg/Kg 2050 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 6:59:46 PM9.3 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 6:59:46 PM46 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 6:59:46 PM70-130 %Rec 187.8 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 6:12:30 PM4.6 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 6:12:30 PM15-316 %Rec 180.8 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 6:12:30 PM0.023 mg/Kg 1ND 35701
Toluene 12/29/2017 6:12:30 PM0.046 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 6:12:30 PM0.046 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 6:12:30 PM0.093 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 6:12:30 PM80-120 %Rec 195.0 35701

Qualifiers:   

Page 7 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-122017-MG-AS-1-20
Lab ID: 1712D91-015 Collection Date: 12/20/2017 11:40:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/9/2018 1:31:44 PM30 mg/Kg 2097 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 7:21:37 PM9.5 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 7:21:37 PM47 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 7:21:37 PM70-130 %Rec 184.2 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 6:35:40 PM4.7 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 6:35:40 PM15-316 %Rec 180.2 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 6:35:40 PM0.023 mg/Kg 1ND 35701
Toluene 12/29/2017 6:35:40 PM0.047 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 6:35:40 PM0.047 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 6:35:40 PM0.094 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 6:35:40 PM80-120 %Rec 190.9 35701

Client Sample ID: S-11135241-122117-MG-AS-2-10
Lab ID: 1712D91-016 Collection Date: 12/21/2017 9:20:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/9/2018 1:44:09 PM30 mg/Kg 20ND 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 7:43:36 PM9.8 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 7:43:36 PM49 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 7:43:36 PM70-130 %Rec 187.3 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 6:59:07 PM4.9 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 6:59:07 PM15-316 %Rec 182.1 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 6:59:07 PM0.025 mg/Kg 1ND 35701
Toluene 12/29/2017 6:59:07 PM0.049 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 6:59:07 PM0.049 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 6:59:07 PM0.098 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 6:59:07 PM80-120 %Rec 193.8 35701

Qualifiers:   

Page 8 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
CLIENT: GHD Lab Order: 1712D91

1/11/2018

Analytical Report
1712D91

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: S-11135241-122117-MG-AS-2-15
Lab ID: 1712D91-017 Collection Date: 12/21/2017 9:25:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/9/2018 1:56:34 PM30 mg/Kg 20ND 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 8:05:21 PM9.3 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 8:05:21 PM47 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 8:05:21 PM70-130 %Rec 192.6 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 7:22:26 PM4.6 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 7:22:26 PM15-316 %Rec 182.5 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 7:22:26 PM0.023 mg/Kg 1ND 35701
Toluene 12/29/2017 7:22:26 PM0.046 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 7:22:26 PM0.046 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 7:22:26 PM0.092 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 7:22:26 PM80-120 %Rec 193.2 35701

Client Sample ID: S-11135241-122117-MG-AS-2-20
Lab ID: 1712D91-018 Collection Date: 12/21/2017 9:30:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride 1/9/2018 2:08:59 PM30 mg/Kg 20ND 35887

EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: TOM
Diesel Range Organics (DRO) 12/28/2017 8:27:09 PM9.5 mg/Kg 1ND 35723
Motor Oil Range Organics (MRO) 12/28/2017 8:27:09 PM48 mg/Kg 1ND 35723
    Surr: DNOP 12/28/2017 8:27:09 PM70-130 %Rec 188.2 35723

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 12/29/2017 7:45:48 PM4.9 mg/Kg 1ND 35701
    Surr: BFB 12/29/2017 7:45:48 PM15-316 %Rec 181.3 35701

EPA METHOD 8021B: VOLATILES Analyst: NSB
Benzene 12/29/2017 7:45:48 PM0.024 mg/Kg 1ND 35701
Toluene 12/29/2017 7:45:48 PM0.049 mg/Kg 1ND 35701
Ethylbenzene 12/29/2017 7:45:48 PM0.049 mg/Kg 1ND 35701
Xylenes, Total 12/29/2017 7:45:48 PM0.097 mg/Kg 1ND 35701
    Surr: 4-Bromofluorobenzene 12/29/2017 7:45:48 PM80-120 %Rec 195.8 35701

Qualifiers:   

Page 9 of 13

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
Client: GHD

11-Jan-18

QC SUMMARY REPORT 1712D91WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-35887

Batch ID: 35887

Analysis Date: 1/7/2018Prep Date: 1/6/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 48295

SeqNo: 1551034

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 1.5ND

Sample ID LCS-35887

Batch ID: 35887

Analysis Date: 1/7/2018Prep Date: 1/6/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 48295

SeqNo: 1551035

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 15.00 96.7 90 1101.5 015

Qualifiers:   

Page 10 of 13

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
Client: GHD

11-Jan-18

QC SUMMARY REPORT 1712D91WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-35723

Batch ID: 35723

Analysis Date: 12/28/2017Prep Date: 12/27/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 48061

SeqNo: 1540950

LCSSampType: TestCode: EPA Method 8015M/D: Diesel Range Organics

Diesel Range Organics (DRO) 50.00 95.6 73.2 11410 048
    Surr: DNOP 5.000 87.5 70 1304.4

Sample ID MB-35723

Batch ID: 35723

Analysis Date: 12/28/2017Prep Date: 12/27/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 48061

SeqNo: 1540955

MBLKSampType: TestCode: EPA Method 8015M/D: Diesel Range Organics

Diesel Range Organics (DRO) 10ND
Motor Oil Range Organics (MRO) 50ND
    Surr: DNOP 10.00 88.7 70 1308.9

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
Client: GHD

11-Jan-18

QC SUMMARY REPORT 1712D91WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-35701

Batch ID: 35701

Analysis Date: 12/27/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 48032

SeqNo: 1539809

MBLKSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 5.0ND
    Surr: BFB 1000 114 15 3161100

Sample ID LCS-35701

Batch ID: 35701

Analysis Date: 12/27/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 48032

SeqNo: 1539810

LCSSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 25.00 109 75.9 1315.0 027
    Surr: BFB 1000 124 15 3161200

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: SUG 0 6 1 4inch
Client: GHD

11-Jan-18

QC SUMMARY REPORT 1712D91WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-35701

Batch ID: 35701

Analysis Date: 12/27/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 48032

SeqNo: 1539826

MBLKSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 0.025ND
Toluene 0.050ND
Ethylbenzene 0.050ND
Xylenes, Total 0.10ND
    Surr: 4-Bromofluorobenzene 1.000 105 80 1201.0

Sample ID 1712D91-001AMS

Batch ID: 35701

Analysis Date: 12/27/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: S-11135241-121817- RunNo: 48032

SeqNo: 1539829

MSSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 0.9588 120 80.9 1320.024 01.1
Toluene 0.9588 120 79.8 1360.048 0.015021.2
Ethylbenzene 0.9588 119 79.4 1400.048 01.1
Xylenes, Total 2.876 118 78.5 1420.096 03.4
    Surr: 4-Bromofluorobenzene 0.9588 104 80 1201.0

Sample ID 1712D91-001AMSD

Batch ID: 35701

Analysis Date: 12/27/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: S-11135241-121817- RunNo: 48032

SeqNo: 1539830

MSDSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 0.9901 107 80.9 132 200.025 0 8.091.1
Toluene 0.9901 109 79.8 136 200.050 0.01502 6.581.1
Ethylbenzene 0.9901 109 79.4 140 200.050 0 6.121.1
Xylenes, Total 2.970 108 78.5 142 200.099 0 5.953.2
    Surr: 4-Bromofluorobenzene 0.9901 105 80 120 001.0

Sample ID LCS-35701

Batch ID: 35701

Analysis Date: 12/28/2017Prep Date: 12/26/2017

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 48085

SeqNo: 1541205

LCSSampType: TestCode: EPA Method 8021B: Volatiles

Benzene 1.000 83.0 77.3 1280.025 00.83
Toluene 1.000 86.3 79.2 1250.050 00.86
Ethylbenzene 1.000 86.7 80.7 1270.050 00.87
Xylenes, Total 3.000 86.4 81.6 1290.10 02.6
    Surr: 4-Bromofluorobenzene 1.000 101 80 1201.0

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 









January 23, 2018

GHD
Alan Brandon

Dear Alan Brandon:

RE: 0 6 1 4 Line Release OrderNo.: 1801275

FAX
TEL: (505) 884-0672

6121 Indian School Road, NE #200
Albuquerque, NM 87110

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 7 sample(s) on 1/5/2018 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results, it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifiers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: 0 6 1 4 Line Release
CLIENT: GHD Lab Order: 1801275

1/23/2018

Analytical Report
1801275

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: GW-11135241-010418-SP-MW-1
Lab ID: 1801275-001 Collection Date: 1/4/2018 11:40:00 AM

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 1/17/2018 5:26:54 PM25 mg/L 50620 R48508

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 1/11/2018 11:27:00 AM200 mg/L 11720 35934

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: AG
Benzene 1/11/2018 3:48:25 PM5.0 µg/L 5130 R48385
Toluene 1/11/2018 3:48:25 PM5.0 µg/L 5ND R48385
Ethylbenzene 1/11/2018 3:48:25 PM5.0 µg/L 556 R48385
Xylenes, Total 1/11/2018 3:48:25 PM7.5 µg/L 530 R48385
    Surr: 4-Bromofluorobenzene 1/11/2018 3:48:25 PM70-130 %Rec 5106 R48385
    Surr: Toluene-d8 1/11/2018 3:48:25 PM70-130 %Rec 599.9 R48385

Client Sample ID: GW-11135241-010418-SP-MW-2
Lab ID: 1801275-002 Collection Date: 1/4/2018 12:20:00 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 1/17/2018 5:39:18 PM25 mg/L 50710 R48508

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 1/11/2018 11:27:00 AM200 mg/L 11840 35934

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: AG
Benzene 1/11/2018 1:53:26 PM1.0 µg/L 1ND R48385
Toluene 1/11/2018 1:53:26 PM1.0 µg/L 1ND R48385
Ethylbenzene 1/11/2018 1:53:26 PM1.0 µg/L 1ND R48385
Xylenes, Total 1/11/2018 1:53:26 PM1.5 µg/L 1ND R48385
    Surr: 4-Bromofluorobenzene 1/11/2018 1:53:26 PM70-130 %Rec 1109 R48385
    Surr: Toluene-d8 1/11/2018 1:53:26 PM70-130 %Rec 1101 R48385

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0 6 1 4 Line Release
CLIENT: GHD Lab Order: 1801275

1/23/2018

Analytical Report
1801275

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: GW-11135241-010418-SP-MW-3
Lab ID: 1801275-003 Collection Date: 1/4/2018 12:58:00 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 1/17/2018 6:16:33 PM25 mg/L 50670 R48508

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 1/11/2018 11:27:00 AM200 mg/L 11930 35934

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: AG
Benzene 1/11/2018 2:16:30 PM1.0 µg/L 1ND R48385
Toluene 1/11/2018 2:16:30 PM1.0 µg/L 1ND R48385
Ethylbenzene 1/11/2018 2:16:30 PM1.0 µg/L 1ND R48385
Xylenes, Total 1/11/2018 2:16:30 PM1.5 µg/L 1ND R48385
    Surr: 4-Bromofluorobenzene 1/11/2018 2:16:30 PM70-130 %Rec 1105 R48385
    Surr: Toluene-d8 1/11/2018 2:16:30 PM70-130 %Rec 197.9 R48385

Client Sample ID: GW-11135241-010418-SP-MW-4
Lab ID: 1801275-004 Collection Date: 1/4/2018 1:22:00 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 1/17/2018 6:28:59 PM25 mg/L 50670 R48508

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 1/11/2018 11:27:00 AM200 mg/L 12010 35934

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: AG
Benzene 1/11/2018 4:11:17 PM5.0 µg/L 5230 R48385
Toluene 1/11/2018 4:11:17 PM5.0 µg/L 5ND R48385
Ethylbenzene 1/11/2018 4:11:17 PM5.0 µg/L 5140 R48385
Xylenes, Total 1/11/2018 4:11:17 PM7.5 µg/L 58.9 R48385
    Surr: 4-Bromofluorobenzene 1/11/2018 4:11:17 PM70-130 %Rec 5105 R48385
    Surr: Toluene-d8 1/11/2018 4:11:17 PM70-130 %Rec 5100 R48385

Qualifiers:   

Page 2 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0 6 1 4 Line Release
CLIENT: GHD Lab Order: 1801275

1/23/2018

Analytical Report
1801275

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: GW-11135241-010418-SP-MW-5
Lab ID: 1801275-005 Collection Date: 1/4/2018 2:02:00 PM

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 1/17/2018 6:41:23 PM25 mg/L 50690 R48508

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 1/11/2018 11:27:00 AM200 mg/L 11920 35934

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: AG
Benzene 1/12/2018 10:28:31 AM5.0 µg/L 5130 R48430
Toluene 1/12/2018 10:28:31 AM5.0 µg/L 515 R48430
Ethylbenzene 1/12/2018 10:28:31 AM5.0 µg/L 577 R48430
Xylenes, Total 1/12/2018 10:28:31 AM7.5 µg/L 547 R48430
    Surr: 4-Bromofluorobenzene 1/12/2018 10:28:31 AM70-130 %Rec 597.5 R48430
    Surr: Toluene-d8 1/12/2018 10:28:31 AM70-130 %Rec 597.8 R48430

Client Sample ID: GW-11135241-010418-SP-DUP
Lab ID: 1801275-006 Collection Date: 1/4/2018

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Chloride * 1/17/2018 6:53:47 PM25 mg/L 50710 R48508

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids *D 1/11/2018 11:27:00 AM200 mg/L 11910 35934

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: AG
Benzene 1/12/2018 10:51:23 AM5.0 µg/L 5250 R48430
Toluene 1/12/2018 10:51:23 AM5.0 µg/L 5ND R48430
Ethylbenzene 1/12/2018 10:51:23 AM5.0 µg/L 5130 R48430
Xylenes, Total 1/12/2018 10:51:23 AM7.5 µg/L 513 R48430
    Surr: 4-Bromofluorobenzene 1/12/2018 10:51:23 AM70-130 %Rec 5102 R48430
    Surr: Toluene-d8 1/12/2018 10:51:23 AM70-130 %Rec 598.9 R48430

Qualifiers:   

Page 3 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0 6 1 4 Line Release
CLIENT: GHD Lab Order: 1801275

1/23/2018

Analytical Report
1801275

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: Trip Blank
Lab ID: 1801275-007 Collection Date:

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 8260: VOLATILES SHORT LIST Analyst: AG
Benzene 1/11/2018 1:07:30 PM1.0 µg/L 1ND R48385
Toluene 1/11/2018 1:07:30 PM1.0 µg/L 1ND R48385
Ethylbenzene 1/11/2018 1:07:30 PM1.0 µg/L 1ND R48385
Xylenes, Total 1/11/2018 1:07:30 PM1.5 µg/L 1ND R48385
    Surr: 4-Bromofluorobenzene 1/11/2018 1:07:30 PM70-130 %Rec 1105 R48385
    Surr: Toluene-d8 1/11/2018 1:07:30 PM70-130 %Rec 197.0 R48385

Qualifiers:   

Page 4 of 8

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0 6 1 4 Line Release
Client: GHD

23-Jan-18

QC SUMMARY REPORT 1801275WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R48508

Analysis Date: 1/17/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 48508

SeqNo: 1560564

mblkSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND

Sample ID LCS

Batch ID: R48508

Analysis Date: 1/17/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 48508

SeqNo: 1560565

lcsSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 97.9 90 1100.50 04.9

Qualifiers:   

Page 5 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0 6 1 4 Line Release
Client: GHD

23-Jan-18

QC SUMMARY REPORT 1801275WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 100ng btex lcs

Batch ID: R48385

Analysis Date: 1/11/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: BatchQC RunNo: 48385

SeqNo: 1554732

LCS4SampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 88.3 80 1201.0 018
Toluene 20.00 97.2 80 1201.0 019
Ethylbenzene 20.00 96.2 80 1201.0 019
Xylenes, Total 60.00 91.7 80 1201.5 055
    Surr: 4-Bromofluorobenzene 10.00 96.0 70 1309.6
    Surr: Toluene-d8 10.00 98.1 70 1309.8

Sample ID rb

Batch ID: R48385

Analysis Date: 1/11/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 48385

SeqNo: 1554734

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND
Toluene 1.0ND
Ethylbenzene 1.0ND
Xylenes, Total 1.5ND
    Surr: 4-Bromofluorobenzene 10.00 104 70 13010
    Surr: Toluene-d8 10.00 97.7 70 1309.8

Sample ID 1801275-004ams

Batch ID: R48385

Analysis Date: 1/11/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GW-11135241-01041 RunNo: 48385

SeqNo: 1554741

MS4SampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 100.0 92.1 80 1205.0 221.4310
Toluene 100.0 94.0 80 1205.0 2.82097
Ethylbenzene 100.0 96.9 80 1205.0 128.7230
Xylenes, Total 300.0 92.4 80 1207.5 9.736290
    Surr: 4-Bromofluorobenzene 50.00 96.2 70 13048
    Surr: Toluene-d8 50.00 96.5 70 13048

Sample ID 1801275-004amsd

Batch ID: R48385

Analysis Date: 1/11/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GW-11135241-01041 RunNo: 48385

SeqNo: 1554742

MSD4SampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 100.0 104 80 120 205.0 221.4 3.72330
Toluene 100.0 95.0 80 120 205.0 2.820 1.0998
Ethylbenzene 100.0 98.2 80 120 205.0 128.7 0.551230
Xylenes, Total 300.0 95.6 80 120 207.5 9.736 3.24300

Qualifiers:   

Page 6 of 8

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0 6 1 4 Line Release
Client: GHD

23-Jan-18

QC SUMMARY REPORT 1801275WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1801275-004amsd

Batch ID: R48385

Analysis Date: 1/11/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: GW-11135241-01041 RunNo: 48385

SeqNo: 1554742

MSD4SampType: TestCode: EPA Method 8260: Volatiles Short List

    Surr: 4-Bromofluorobenzene 50.00 93.8 70 130 0047
    Surr: Toluene-d8 50.00 99.9 70 130 0050

Sample ID 100ng btex lcs

Batch ID: R48430

Analysis Date: 1/12/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: BatchQC RunNo: 48430

SeqNo: 1556886

LCS4SampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 20.00 96.6 80 1201.0 019
Toluene 20.00 97.6 80 1201.0 020
Ethylbenzene 20.00 96.1 80 1201.0 019
Xylenes, Total 60.00 96.4 80 1201.5 058
    Surr: 4-Bromofluorobenzene 10.00 93.8 70 1309.4
    Surr: Toluene-d8 10.00 98.6 70 1309.9

Sample ID rb

Batch ID: R48430

Analysis Date: 1/12/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 48430

SeqNo: 1556891

MBLKSampType: TestCode: EPA Method 8260: Volatiles Short List

Benzene 1.0ND
Toluene 1.0ND
Ethylbenzene 1.0ND
Xylenes, Total 1.5ND
    Surr: 4-Bromofluorobenzene 10.00 106 70 13011
    Surr: Toluene-d8 10.00 101 70 13010

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0 6 1 4 Line Release
Client: GHD

23-Jan-18

QC SUMMARY REPORT 1801275WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-35934

Batch ID: 35934

Analysis Date: 1/11/2018Prep Date: 1/9/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 48368

SeqNo: 1554310

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-35934

Batch ID: 35934

Analysis Date: 1/11/2018Prep Date: 1/9/2018

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 48368

SeqNo: 1554311

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 100 80 12020.0 01000

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 







February 12, 2018

GHD
Bernie Bockisch

Dear Bernie Bockisch:

RE: 0-6-1 SU 6 OrderNo.: 1802128

FAX
TEL: (505) 884-0672

6121 Indian School Road, NE #200
Albuquerque, NM 87110

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 2 sample(s) on 2/2/2018 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results, it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifiers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: 0-6-1 SU 6
CLIENT: GHD Lab Order: 1802128

2/12/2018

Analytical Report
1802128

Date Reported:

Lab Order:
Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: A-11135241-013018-BB-1438
Lab ID: 1802128-001 Collection Date: 1/30/2018 2:38:00 PM

Matrix: AIR

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 2/5/2018 11:38:37 AM250 µg/L 504400 G48902
    Surr: BFB S 2/5/2018 11:38:37 AM80.2-145 %Rec 50170 G48902

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: RAA
Benzene 2/8/2018 2:41:00 PM1.0 µg/L 1017 SL48997
Toluene 2/8/2018 2:41:00 PM1.0 µg/L 105.1 SL48997
Ethylbenzene 2/8/2018 2:41:00 PM1.0 µg/L 107.3 SL48997
Naphthalene 2/8/2018 2:41:00 PM2.0 µg/L 10ND SL48997
1-Methylnaphthalene 2/8/2018 2:41:00 PM4.0 µg/L 10ND SL48997
2-Methylnaphthalene 2/8/2018 2:41:00 PM4.0 µg/L 10ND SL48997
Xylenes, Total 2/8/2018 2:41:00 PM1.5 µg/L 1011 SL48997
    Surr: 1,2-Dichloroethane-d4 2/8/2018 2:41:00 PM70-130 %Rec 1080.1 SL48997
    Surr: 4-Bromofluorobenzene 2/8/2018 2:41:00 PM70-130 %Rec 1080.8 SL48997
    Surr: Dibromofluoromethane 2/8/2018 2:41:00 PM70-130 %Rec 1084.6 SL48997
    Surr: Toluene-d8 2/8/2018 2:41:00 PM70-130 %Rec 1088.7 SL48997

Client Sample ID: A-11135241-013018-BB-1603
Lab ID: 1802128-002 Collection Date: 1/30/2018 4:03:00 PM

Matrix: AIR

Analyses Result Qual Units Date AnalyzedDFPQL Batch ID

EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 2/5/2018 12:01:28 PM250 µg/L 503600 G48902
    Surr: BFB S 2/5/2018 12:01:28 PM80.2-145 %Rec 50161 G48902

EPA METHOD 8260B: VOLATILES SHORT LIST Analyst: RAA
Benzene 2/8/2018 3:06:00 PM1.0 µg/L 1014 SL48997
Toluene 2/8/2018 3:06:00 PM1.0 µg/L 104.0 SL48997
Ethylbenzene 2/8/2018 3:06:00 PM1.0 µg/L 106.3 SL48997
Naphthalene 2/8/2018 3:06:00 PM2.0 µg/L 10ND SL48997
1-Methylnaphthalene 2/8/2018 3:06:00 PM4.0 µg/L 10ND SL48997
2-Methylnaphthalene 2/8/2018 3:06:00 PM4.0 µg/L 10ND SL48997
Xylenes, Total 2/8/2018 3:06:00 PM1.5 µg/L 108.9 SL48997
    Surr: 1,2-Dichloroethane-d4 2/8/2018 3:06:00 PM70-130 %Rec 1079.2 SL48997
    Surr: 4-Bromofluorobenzene 2/8/2018 3:06:00 PM70-130 %Rec 1080.5 SL48997
    Surr: Dibromofluoromethane 2/8/2018 3:06:00 PM70-130 %Rec 1085.2 SL48997
    Surr: Toluene-d8 2/8/2018 3:06:00 PM70-130 %Rec 1088.4 SL48997

Qualifiers:   

Page 1 of 3

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0-6-1 SU 6
Client: GHD

12-Feb-18

QC SUMMARY REPORT 1802128WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1802128-001ADUP

Batch ID: G48902

Analysis Date: 2/5/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: A-11135241-013018- RunNo: 48902

SeqNo: 1573646

DUPSampType: TestCode: EPA Method 8015D: Gasoline Range

Gasoline Range Organics (GRO) 20250 5.184200
    Surr: BFB 100000 175 80.2 145 0 S0180000

Qualifiers:   

Page 2 of 3

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: 0-6-1 SU 6
Client: GHD

12-Feb-18

QC SUMMARY REPORT 1802128WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1802128-001ADUP

Batch ID: SL48997

Analysis Date: 2/8/2018Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: A-11135241-013018- RunNo: 48997

SeqNo: 1576926

DUPSampType: TestCode: EPA Method 8260B: Volatiles Short List

Benzene 201.0 14.514
Toluene 201.0 16.24.3
Ethylbenzene 201.0 15.86.2
Naphthalene 202.0 0ND
1-Methylnaphthalene 204.0 0ND
2-Methylnaphthalene 204.0 0ND
Xylenes, Total 201.5 18.08.8
    Surr: 1,2-Dichloroethane-d4 10.00 79.8 70 130 008.0
    Surr: 4-Bromofluorobenzene 10.00 80.5 70 130 008.1
    Surr: Dibromofluoromethane 10.00 83.9 70 130 008.4
    Surr: Toluene-d8 10.00 88.9 70 130 008.9

Qualifiers:   

Page 3 of 3

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
PQL Practical Quanitative Limit RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 







GHD | 11135241Billings Naranjo1-ATT TP 

Attachment B 

Permits 

 
  





































































GHD | 11135241Billings Naranjo1-ATT TP 

Attachment C 

Soil Boring Logs 

MW Construction Diagrams 
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4.7 PID
<1.0 Cl

69.6 PID
159 PF
<1.0 Cl

11.8 PID
81 PF
<1.0 Cl

20.2 PID
70 PF
<1.0 Cl

9.8 PID
64 PF
<1.0 Cl

0.4 PID
<1.0 Cl

0.5 PID
<1.0 Cl

SLOUGH, brown
SW-SAND, fine to very fine grained, well
graded, light tan, moist, odor

SLOUGH, brown
SM-SILTY SAND, well graded, dark gray,
moist, odor

SW-SAND, fine to very fine grained, clean,
well graded, light gray, dry, odor

SM-SILTY SAND, medium to fine grained,
well graded, tan/gray, wet, odor

SW-SAND, some silt, medium to fine grained,
well graded, tan/gray, wet, odor

SM-SILTY SAND, fine to very fine grained,
well graded, light tan/white, wet
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AS1
DATE COMPLETED:  December 20, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS

O
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R
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R
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MONITORING WELLDEPTH
ft BGS

1HSA
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3HSA

4HSA

5HSA

6HSA

7HSA



0

0

0.8 PID
<1.0 Cl

0.9 PID
<1.0 Cl

SW-SAND, some silt, medium to fine grained,
well graded, tan, wet

SC/CL-CLAYEY SAND/SANDY CLAY, lean,
well graded, tan, wet

END OF BOREHOLE @ 45.0ft BGS

SAND PACK

2" PVC WELL
SCREEN

WELL DETAILS
Screened interval:
     40.00 to 45.00ft BGS
Length:   5ft
Diameter:   2in
Slot Size:   0.020
Material:   PVC
Seal:
     24.00 to 36.00ft BGS
Material:   BENTONITE PELLETS
Sand Pack:
     36.00 to 45.00ft BGS
Material:   SAND

35.00
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45.00
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AS1
DATE COMPLETED:  December 20, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS

O
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3

7

2.0 PID
<1.0 Cl

22.1 PID
102 PF
<1.0 Cl

16.8 PID
292 PF
<1.0 Cl

2.5 PID
188 PF
<1.0 Cl

4.6 PID
81 PF
<1.0 Cl

1.9 PID
<1.0

2.1 PID
<1.0 Cl

SW-SAND, trace silt, fine to very fine grained,
clean, well graded, tan/light gray, dry, odor

SM-SILTY SAND, fine grained, well graded,
dark gray, moist, odor

SW-SAND, fine to very fine grained, clean,
well graded, black/dark gray, moist, odor

- tan/light gray at 15.0ft BGS

- with black/dark gray at 20.0ft BGS

- medium to fine grained, tan/light brown at
25.0ft BGS

CONCRETE
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2" PVC WELL
CASING
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PELLETS
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AS2
DATE COMPLETED:  December 20, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS

O
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R
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R
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1HSA

2HSA
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6HSA
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0

0

1.4 PID
<1.0 Cl

2.9 PID
<1.0 Cl

- trace silt, wet at 35.0ft BGS

END OF BOREHOLE @ 45.0ft BGS

SAND PACK

2" PVC WELL
SCREEN

WELL DETAILS
Screened interval:
     40.00 to 45.00ft BGS
Length:   5ft
Diameter:   2in
Slot Size:   0.020
Material:   PVC
Seal:
     26.40 to 38.40ft BGS
Material:   BENTONITE PELLETS
Sand Pack:
     38.40 to 45.00ft BGS
Material:   SAND
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AS2
DATE COMPLETED:  December 20, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS

O
VE

R
BU

R
D
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G

  1
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I.G
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MONITORING WELLDEPTH
ft BGS

8HSA

9HSA



2.0 PID
<1.0 Cl

1.7 PID
<1.0 Cl

0.7 PID
<1.0 Cl

1.9 PID
<1.0 Cl

0.6 PID
<1.0 Cl

0.6 PID
<1.0 Cl

0.4 PID
<1.0 Cl

ML-SANDY SILT, trace medium sand, low
plasticity, poorly graded, white, moist

SW-SAND, very fine and medium grained,
clean, well graded, light tan/gray, moist

- fine to very fine grained at 10.0ft BGS

- fine grained at 15.0ft BGS

- fine to medium grained, light tan/brown, wet
at 20.0ft BGS

- grading to very fine silty sand, light tan/gray,
wet at 25.0ft BGS

SM-SILTY SAND, fine to medium grained,
well graded, light tan/gray, wet

CONCRETE

BENTONITE
POWDER

2" PVC WELL
CASING

BENTONITE
CHIPS

2" PVC WELL
SCREEN

SAND PACK
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MW-2
DATE COMPLETED:  December 18, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
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END OF BOREHOLE @ 35.0ft BGS WELL DETAILS
Screened interval:
     15.00 to 35.00ft BGS
Length:   20ft
Diameter:   2in
Slot Size:   0.020
Material:   PVC
Seal:
     11.00 to 13.00ft BGS
Material:   BENTONITE CHIPS
Sand Pack:
     13.00 to 35.00ft BGS
Material:   SAND
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MW-2
DATE COMPLETED:  December 18, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS
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<1.0 Cl

0.7 PID
<1.0 Cl

0.6 PID
<1.0 Cl

0.4 PID
<1.0 Cl

0.3 PID
<1.0 Cl

0.6 PID
<1.0 Cl

SLOUGH, brown
ML-SANDY SILT, clean, light tan/gray, well
graded, moist

SW-SAND, some silt, fine grained, clean, well
graded, light tan/gray, moist

- fine to very fine grained at 10.0ft BGS

- trace silt at 15.0ft BGS

- no silt, medium to fine grained at 20.0ft BGS

- some silt at 34.5ft BGS
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MW-3
DATE COMPLETED:  December 19, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS
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END OF BOREHOLE @ 35.0ft BGS WELL DETAILS
Screened interval:
     15.00 to 35.00ft BGS
Length:   20ft
Diameter:   2in
Slot Size:   0.020
Material:   PVC
Seal:
     11.00 to 13.00ft BGS
Material:   BENTONITE CHIPS
Sand Pack:
     13.00 to 15.00ft BGS
Material:   SAND

35.00

(OVERBURDEN) Page 2 of 2
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MW-3
DATE COMPLETED:  December 19, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS
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1.0 PID
<1.0 Cl

32.9 PID
359 PF
<1.0 Cl

18.2 PID
128 PF
<1.0 Cl

5.1 PID
 292 PF
<1.0 Cl

0.7 PID
68 PF
<1.0 Cl

2.3 PID
97 PF
<1.0 Cl

0.6 PID
99 PF
<1.0 Cl

SLOUGH, brown

SW-SAND, fine to very fine grained, clean,
well graded, light tan/gray, dry
SM-SILTY SAND, fine to very fine grained,
well graded, gray, moist, odor

SW-SAND, fine to very fine grained, clean,
well graded, dark gray, moist, odor

- medium to fine grained, light gray at 15.0ft
BGS

- medium to fine grained, gray, wet at 20.0ft
BGS

- fine to very fine grained, light tan/brown at
25.0ft BGS

SM-SILTY SAND, fine to very fine grained,
well graded, light tan, wet, slight odor
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MW-4
DATE COMPLETED:  December 19, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS
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END OF BOREHOLE @ 35.0ft BGS WELL DETAILS
Screened interval:
     15.00 to 35.00ft BGS
Length:   20ft
Diameter:   2in
Slot Size:   0.020
Material:   PVC
Seal:
     11.00 to 13.00ft BGS
Material:   BENTONITE CHIPS
Sand Pack:
     13.00 to 15.00ft BGS
Material:   SAND

35.00
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MW-4
DATE COMPLETED:  December 19, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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2

2

3.4 PID
58 PF
<1.0 Cl

16.6 PID
1019 PF
<1.0 Cl

12.9 PID
97 PF
<1.0 Cl

99 PF
<1.0 Cl
7.6 Cl

104 PF
<1.0 Cl
9.0 Cl

1.8 PID
64 PF
<1.0 Cl

2.1 PID
78 PF
<1.0 Cl

SLOUGH, brown
SW-SAND, fine to very fine grained, clean,
well graded, light gray, moist, odor

- some silt, dark gray at 5.0ft BGS

- light gray at 10.0ft BGS

- with silt, medium to fine grained, light
tan/gray, wet at 20.0ft BGS

SW/SM-SAND/SILTY SAND, fine to very fine
grained, light tan/gray, wet, odor

CONCRETE

BENTONITE
POWDER

2" PVC WELL
CASING

BENTONITE
CHIPS

2" PVC WELL
SCREEN

SAND PACK
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MW-5
DATE COMPLETED:  December 20, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

DEPTH
ft BGS
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END OF BOREHOLE @ 35.0ft BGS WELL DETAILS
Screened interval:
     15.00 to 35.00ft BGS
Length:   20ft
Diameter:   2in
Slot Size:   0.020
Material:   PVC
Seal:
     11.00 to 13.00ft BGS
Material:   BENTONITE CHIPS
Sand Pack:
     13.00 to 15.00ft BGS
Material:   SAND
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MW-5
DATE COMPLETED:  December 20, 2017

DRILLING METHOD:  HSA

FIELD PERSONNEL:  M. GANT

STRATIGRAPHIC AND INSTRUMENTATION LOG

PROJECT NAME:  O-6-1 4" ASSESSMENT

PROJECT NUMBER:  11135241

CLIENT:  ETC FIELD SERVICES

LOCATION:  MONUMENT, NEW MEXICO

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:
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